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SUMMARY 

Females  wi th  enlarged labia l  g lands  were found in two colonies of the  po lygynous  
form of Formica rufa L. They  were d i s t ingu i shab le  f rom norma l  f emales  by  more  or 
less extensive  brown patehes  on o therwise  black scu tums,  and by s l ight ly  enlarged pro-  
no tums .  They mated  in the  o rd ina ry  w a y ;  a f t e rwards  they  were found  to have  the i r  
spe rmathecas  full  of l iv ing sperm and la te r  produced normal  workers  and  workers  
wi th  enlarged labial  g lands  ( W a s m a n n ' s  �9 pseudogynes  )), Novak's  �9 secre tergates  ))). 
There were indicat ions  t ha t  the  power  of flight, if any,  was  poorer t ha n  t h a t  of no rma l  
females.  

ZUSAMMENFASSUNG 

Welbchen van Formica tufa L (Hym., Formlcidae) 
mit vergr~sserten LabialdriJsen. 

In zwei Kolonien der  po lygynen  Fo rm von Formica rufa L. w urde n  Weibchen  mi t  
vergrSBerten Labialdr i isen gefunden.  Sie un te r sch ieden  sich von n o r m a l e n  Weibchen  
durch  b r au n e  Flecken au f  dem schwarzen  Scutum und  ein etwas vergrTBertes und  
abnorma l  gewTlbtes P rono tum.  Die P a a r u n g  dieser Weibchen verl ief  no rma l ,  danach  
wurde  festgestel l t  dab die Spermatheca  m i t  lebendem Sperma geffillt war .  Ihre  Nach- 
k o m m e n s c h a f t  bes tand  aus  n o r m a l e n  Arbe i te r innen  und  Arbei ter innen m i t  vergrTBerten 
Labialdr i isen ( W a s m a n n s  �9 P seudogynen  >>, Novaks �9 Secretergaten a). Es gab Hinweise  
daB, wenn sic f iberhaupt  fiber F lugvermTgen  verffigen, dieses geringer  is t  a ls  das der 
no rmalen  Weibchen.  

(*) R.I.N. Commun ica t i on  133. 
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I N T R O D U C T I O N  

The existence of females wi th  enlarged labial  glands was first p resumed  
by NOVAK (1948) after he had actually found this disorder  in cer ta in  worker -  
like ants, hi therto k n o w n  as <( pseudogynes )). The lat ter  term was coined by 
WAS~tANN (1895) and reflects their  resemblance to females because of the enlarged 
thoraces. Pseudogynes have been found in  several Formica species. In  those 
belonging to the Formica tufa group their  resemblance  to females is often 
enhanced  by the p igmenta t ion  of parts  of the thorax and a slight depression 
in the enlarged mesonotum, suggesting a divis ion into scutum and scute l lum 
(WASMANN, 1895; RONCHETTI, 1961). WASMANN later made  an extensive s tudy 
of the pseudogynes of Formica (Raptiformica) sanguinea Latr. and dis t inguished 
several varieties (1909). It is clear from his wr i t ings  (1895, 1909, 1915) that he 
regarded them all as intercastes between workers  and  females. 

NOVAK (1948), however,  showed that the most common variet ies  of pseudo- 
gynes of F. sanguinea are in any  case true worker  ants, but wi th  the t h o r a c e s  
dis tended as a result  of the swell ing of the labial  glands. The labial  glands 
swell in the pupal  stage, before the cuticle hardens.  He thought that  males and 
females might  have the same disorder.  A study of the detailed descr ip t ions  
by WASMANN not only of the less common kinds  of his pseudogynes,  but  also 
of other aberrat ions ,  led Novak to believe that Wasmann ' s  r gynecoid macro-  
pseudogynes >) and r macronote  brachypterogynes  >> were  females wi th  hyp,er- 
t rophied labial  glands. As the names  indicate  the former was inc luded  unde r  
the heading r pseudogynes >> whereas  the lat ter  was not. If Novak's pre-  
sumpt ions  were  true, this would be inconsis tent ,  also because the r gynecoid 
macropseudogynes  >~ would be real ~ gynes )>, not r pseudogynes >~. He there- 
fore proposed a new s,et of names, r secretogynes ~, <( secretaners  ~ and 
r secretergates ~> for females, males and workers  wi th  enlarged labial  glands, 
and the general  term r secretoforms )>. These terms are analogous to Wheeler ' s  
(1926) <( mermithergates  >), r phthisogynes  >>, etc., and are used in this paper.  
NOVAK also gave names to the known  and presumed varieties w i th in  the main  
categories of secretergates and  secretogynes. We are not  concerned  wi th  the 
varieties of secretergates and those of the secretogynes are only ment ioned  in  

passing in section I. 
Novak's p resumpt ions  regard ing  the existence of secretogynes and secre- 

taners  were  confirmed by BAUSENWEIN (1960), who found them in polygynous  
r wood ants >>, p robab ly  ei ther  Formica polyctena Foerst.  or the polygynous  
form of F. rufa L. BAUSENWEIN, however,  stated that the thoraces  had not 
undergone  any  external  change. It is now safe to state that  secretogynes occur  
in the polygynous  form of Formica rufa L. 1761 nec 1758 (YARROW, 1954, 1955; 
see also B~.TaEM, 1960) and that  they may be d is t inguished from normal  females 
by certain external  thoracic  peculiar i t ies ,  at all events in the specimens  so far 
examined.  I first saw aberrant  females, later shown to be secretogynes of this  
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species, on the single nest of an artificially founded colony (No. U 111 in  the 
records of this Inst i tute)  dur ing  the swarming  period in 1971. The p ropor t ion  
to normal  females was about 1 to 2. No fur ther  at tent ion could be paid  to the 
matter  at the time. 

The colony had become much  smaller by 1974 and only a few winged  
sexuals were seen dur ing  the swarming  period. One of the 3 or 4 females was 
of the aber ran t  type. Another  colony (No. U 119), however,  also of the poly- 
gynous form of F. ru[a  and, like U 111 founded artificially in  1960, p roduced  
greater number s  of females having the same aberrat ions.  This s tudy is main ly  
based on specimens  from and observat ions at this colony. 

It was f requent ly  visi ted in May and June 1974. The swarming  per iod 
appeared to last from 9 May or possibly a few days earlier,  t i ll  6 June,  when  
the last winged  specimen,  a male, was seen on the nest. Both sexes were  present  
dur ing  the en t i r e  per iod but  the propor t ion  of females increased in  the course 
of time. Males and females were only seen on the surface of the nest  in the 
morning.  They were more numerous  when  the weather  was fine, but  the 
numbers  always started to decrease between 9 a.m. and 10 a.m. All of them 
had disappeared by about 10.30 a.m. There was no difference be tween aber ran t  
and normal  females in this respect. All the winged females seen on the surface 
dur ing  the first 8 days of the swarming  period, 157 in all, were collected;  70 of 
them, or near ly  45 %, were of the aber ran t  type, i.e. secretogynes. Some more 
aberrant  and normal  females were taken later, but not  all the ones that  appeared 
on the surface. 

I. - -  E X T E R N A L  C H A R A C T E R I S T I C S  

A N D  S T A T E  OF T H E  L A B I A L  G L A N D S  

The aber ran t  females had cloudy b rown  patches of va ry ing  sizes on their  
otherwise black scutums (compare fig. 1 a with fig. 1 b). In 75 specimens  the 
extent  of these l ighter areas ranged from two small faint  spots to the whole 
surface of the scutum, except for a few darker marks here and there.  Another  
respect in which  they differed from normal  females was that  they had  slightly 
but dis t inct ly  enlarged and bulging pronotums,  which,  when  v iewed in  profile, 
were seen to have a sharp bend in  the upper  part,  near  the suture  wi th  the 
scutum (compare fig. 1 c wi th  fig. 1 d). Occasionally, the pronotum,  too, had a 
somewhat mottled appearance  instead of the usual darker  zone along the edge 
border ing  the scutum. 

The wings  were not smaller or otherwise different from those of normal  
females, so these secretogynes do not come under  ei ther of the two variet ies  
dis t inguished by Novak : the brachyptero id  and  microptero id  secretogynes 
(i.e. Wasmann ' s  macronote  brachypterogynes  and gynecoid macropseudogynes ,  
see In t roduct ion) .  It remains  to be seen, however,  whether  we now have three 
varieties, for it has not yet been proved that the short-winged forms meant  by 
Novak actually have swollen labial  glands. If they do not, they cannot  be 
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FXG. 1. - -  a) Dorsal view of thorax of seeretogyne, showing lighter patches on scutum. 
b) Dorsal view of thorax of normal  female, e) Profile of thorax of same seeretogyne 
as in a. Note sharp bend in upper part  of pronotum, d) Profile of thorax of same 
normal  female as in b. 

All drawings were made to the same scale wi th  a Camera Lueida. 

FIG. 1. - -  a) Dorsalansieht des Thorax einer Seeretogyne, mit  den helleren Fleeken auf 
dem Seutum. b) Dorsalansieht des Thorax eines normalen Weihehens. e) Thorax der 
Seeretogyne unter  a im Profil. Man heaehte das starke Hervortreten des oberen 
Teiles des Pronotums.  d) Thorax des normalen Weihehens unter  b im Profil. 

Alle Zeiehnungen wurden mit tels  einer Camera Lucida in demselben MaBstah 
hergestellt.  

r e g a r d e d  as s e c r e t o g y n e s  and  the  f o r m  w i t h  t h e  n o r m a l  w i n g s  w o u l d  be  t h e  
o n l y  one  in t he  c a t e g o r y  k n o w n  as s e c r e t o g y n e s .  (It is no t  k n o w n  w h e t h e r  

B a u s e n w e i n ' s  s e c r e t o g y n e s  h a d  n o r m a l  w ings ,  fo r  he  d id  no t  c o m m e n t  on t h e  

w i n g s  of  h is  s p e c i m e n s . )  
T h e  s ta te  of  t h e  l ab ia l  g l ands  was  a s c e r t a i n e d  by  d i s sec t i ng  f r e sh ly  k i l l e d  

s p e c i m e n s .  T h e y  w e r e  all  w i n g e d  and  h a d  b e e n  t aken  f r o m  t h e  s u r f a c e  of  t h e  
nest .  13 a b e r r a n t  f ema le s  f r o m  c o l o n y  U 1'19, t aken  b e t w e e n  9 and  27 May 1974, 

h a d  e x t r e m e l y  s w o l l e n  lab ia l  g l ands ;  e s p e c i a l l y  t he  r e s e r v o i r s  w e r e  g rea t ly  
e n l a r g e d  (fig. 2 a). T h e s e  g lands  w e r e  also g r ea t l y  e n l a r g e d  in t he  on ly  a b e r r a n t  

s p e c i m e n  f r o m  c o l o n y  U 111, t a k e n  5 J u n e  1974. On the  o t h e r  h a n d ,  16 ex te r -  

na l ly  n o r m a l  f ema le s  f r o m  U 119, also t aken  b e t w e e n  9 a n d  27 May,  h a d  n o r m a l  
l ab ia l  g l ands  (fig. 2 b). I t  is t h e r e f o r e  a s s u m e d  t h a t  all  t h e  f emales  w i t h  b l a c k  

and  b r o w n  m o t t l e d  s cu tums  and  e n l a r g e d  p r o n o t u m s  w e r e  s e c r e t o g y n e s ,  bu t  

tha t  all  t he  e x t e r n a l l y  n o r m a l  f emales  w e r e  not .  
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Fro. 2. - -  Labial  glands of a) secretogyne, b) norma l  female, magnif ica t ion identical .  
In  b, the  tubu l i  of the  glands proper,  to the  extreme lef t  and  right,  are obscured by 
pieces of o ther  tissue. 

FIG. 2. - -  Labia ldr i i sen  a) einer  Secretogyne, b) eines no rma len  Weibchens,  bei gleicher 
VergrSl~erung wie a. In b sind die Tubul i  der e igent l ichen Driisen ganz l inks  und  
ganz rechts  yon anderen  Geweben verdeckt.  

I t  s h o u l d  b e  n o t e d  t h a t  c o l o n y  U 111 w a s  k n o w n  to h a v e  c o n t a i n e d  s e c r e t e r -  

ga tes  ( W a s m a n n ' s  <~ p s e u d o g y n e s  >>), i.e. w o r k e r s  w i t h  t h e  s a m e  d i s o r d e r  as  t h e  

s e c r e t o g y n e s ,  e v e r  s i n c e  1968 a n d  p o s s i b l y  e a r l i e r .  In  U 119 t h e y  w.ere f i r s t  

n o t i c e d  i n  M a r c h  1974, b u t  m a y  h a v e  b e e n  p r e s e n t  i n  p r e v i o u s  y~ears. T h a t  t h e y  

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

a c t u a l l y  h a d  s w o l l e n  l a b i a l  g l a n d s  w a s  p r o v e d  b y  d i s s e c t i n g  a n  i n d i v i d u a l  f r o m  
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each colony. A certain p ropor t ion  of the males may also have had dis,eased 
labial glands, but  this  was not verified. 

The glands or ra ther  the reservoirs  of the glands of all the secre togynes  
examined,  were enlarged to approximate ly  the same extreme degree, fo rming  
white  opaque masses wh ich  occupied  much  of the thoraces. They were  easy 
to find among the in te rna l  organs of the thorax;  whereas the no rma l  glands  
with their  small, membranous ,  t r anspa ran t  reservoirs  were not. No t r ans i t i ons  
were observed between extremely swollen and normal  glands. T rans i t i ons  do 
exist, however.  They were found by RONfiHETTI (1961), though not in  secreto- 
gynes but in secretergates, and in  one of the other species of the F. tu fa  group. 
He publish,ed a series of d rawings  in  wh ich  the slightly diseased glands shown 
only have small, i r regular  swollen patches on the reservoirs.  The patches  are 
larger in each successive d rawing  and  in  the last drawing the reservoirs  as a 
whole are greatly enlarged and deformed. In all the drawings the glands p rope r  

bundles  of small tubes - -  have re ta ined  their  normal  size and shape, but  in  
the last one the tubes connect ing  them with  the ~eservoirs are also affected and  
f o r m  a single swollen mass wi th  the latter. All the glands I examined were  in 
this state, with the possible except ion of the tubul i  of the glands proper .  I could 
not ident i fy  the latter wi th  any cer ta inty.  They may have been torn  off du r ing  
dissection and lost sight of. Or they may  have become swollen themselves and  
become part ly  embodied in a single i r regular  mass wi th  the other par ts  of the 
glands. The latter seems more likely. In the latter event the more s lender  
project ions in figure 2 a could be the swollen tubuli .  

Tile 13 aberrant  females from U 119 whose labial glands w e r e  examined,  
were selected from 75 such specimens  and they inc luded two wi th  the smallest  
and faintest b rown  spots on the scutum that could be found. When  examined  
superficially, the latter might be mis taken for normal  females; in fact secreto- 
gynes might exist in which  the l ighter  marks  are ent i rely absent. Moreover, a 
female which  on dissection proved to be quite normal  also had an ext remely  
small and faint b rown spot on the r ight -hand side of the scutum. The colour  
of the scutum is, therefore,  not an ent i re ly  rel iable touchstone for seci 'etogynes. 
This might also be t rue of the size and consequent ly  the shape of the p rono tum,  
although in the mater ial  available there  was a dist inct  gap between the size 
ranges of the pronotums of secretogynes and those of normal  females. Among 
89 apparent ly  normal  females only 2 were  found wi th  a faint suggestion of pro- 
notal enlargment  - -  one of them on the r ight -hand side only. They both indeed  
tu rned  out to have normal  labial  glands. (They were not among the 16 refer red  

to above.) 
A clear dis t inct ion could be made throughout  the mater ial  available between 

secretogynes and normal  females wi th  the aid of the two external  characteris t ics .  
If, on the other hand,  ind iv idua l s  were  to be encountered with black or nea r ly  
black scutums, and pronotums in te rmedia te  in size between the ranges men t ioned  
above, it might b,e impossible to decide one way or another  wi thout  examin ing  

the glands themselves. 
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II.  - -  M A T I N G ,  D E A L A T I O N  A N D  R E P R O D U C T I O N  

Most of the males on the surface of the nest did not take any not ice of the 
females they met, not even when  walking  over them. Some, however ,  t r ied to 
mate wi th  any female they encountered,  though not  with  workers  or other males, 
as those of the closely allied species F o r m i c a  p o l y c t e n a  Foerst. f requent ly  t ry 
to do. Most of the females refused to mate, t u r n i n g  the t ips of the i r  gasters 
away from those of the males and r u n n i n g  about f rant ical ly  un t i l  the males 
let go. In  a few cases, however,  copulat ion actually took place, wi th  both 
normal  females and secretogynes. Most of the females known  to have mated 
were captured for examinat ion  of the spermathecas.  

Among them were 8 secretogynes, 5 wi th  the spermatheca full of l iving 
sperm, 3 wi th  the spermatheca empty (7 of the 8 specimens belonged to the 
13 aber ran t  females of U 119 seen on dissection to have hype r t roph ied  labial  
glands). Of the 10 normal  females know n  to have mated, 5 had full sperma- 
thecas; in 3 they were only par t ly  filled and in  the r emain ing  2 they were 
empty. (3 of the specimens wi th  full spermathecas were from the group of 
16 external ly normal  females s e e n  on dissection to have normal  labial  glands.) 

The ins tances  of empty or only par t ly  filled spermathecas may  have been 
due to d is turbance  dur ing  the process of mating, for the mat ing  females, wi th  
the males attached, were lifted from the nest wi th  a pai r  of tweezers and put  
in a wide collecting tube. Although this was done as carefully as possible and 
copulat ion con t inued  in the tube for from 1/2 to 2 minutes,  it was later thought 
better  to leave them undis tu rbed  on the nest unt i l  they separated. Some of the 
females were lost sight of after separat ing because they mingled  wi th  the 
unmated  females, but 2 secretogynes and 1 normal  female were captured.  All 
three had full spermathecas,  and are inc luded  in the figures for full sperma- 
thecas given above. Undis turbed  copulat ion wi th  one of the secretogynes lasted 
a little over 3 minutes ;  wi th  the normal  female it lasted a little over 5 minutes.  

F o u r  mated secretogynes were kept wi th  workers  in separate artificial nests 
in which  the ants  had the choice of compar tments  wi th  different donstant  tempe- 
ratures,  r ang ing  from 24-27 ~ Two died, one after 53 and one after 54 days, 
wi thout  having laid any ,eggs. One of them had an unmis takably  diseased i leum 
and rectum, for both were hard  and swollen and there was a b r o w n  spot on the 
wall of the il.eum; but the spermatheca conta ined l iving sperm. The other was 
too decayed to allow any conclusions to be reached regard ing  the state of the 
in te rna l  organs;  the spermatheca,  however,  was much less affected and con- 
ta ined spermatozoa which  still made weak undula t ing  movements.  In  these two 
specimens,  th.erefore, failure to lay eggs was not due to absence of sperm. 
The two r ema in ing  secretogynes produced  normal  workers  and secretergates, 
which  implies  that  they had laid fertil ized eggs and that their  offspring were 

viable. 
Two dealated secretogynes found on the surface of the nest in the swarming  

period were also kept with workers  in artificial nests. One did not lay any 
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eggs in the fol lowing 5 months ,  and  the exper iment  was d iscont inued .  (The 
presence of sperm was not  ascer ta ined in  this  case.) The other p roduced  nor-  
mal workers  and secret, ergates, wh ich  implies  that  she had  mated,  had  la id  
fertilized eggs and p roduced  viable offspring. 

All these observat ions show that  the  sexual funct ions of at least some, a nd  
probably  all secretogynes are not  impa i r ed  by the labial  gland disorder.  

The presence of secretergates among the offspring of secretogynes poses 
several questions. Those involved in the t ransmiss ion  of the d isorder  wi l l  he 
dealt wi th  in a subsequent  paper ;  in  an t ic ipa t ion  of the lat ter  it may be stated 
that t ransmiss ion  is not genetic, but  in many  respects resembles that  of infec t ious  
diseases. Other re levant  quest ions are be ing studied and  I hope to repor t  on 
them in  due course. 

Two of the four secretogynes kept in  artificial nests from the day they 
mated lost their  wings,  one after 11 and one after 15 days; one re ta ined  3 of its 
wings unt i l  it died 53 days later,  and the fourth re ta ined its wings  th roughout  
the experiment ,  wh ich  lasted 161 days. In  the two latter cases the t ips of the 
wings had worn  down wi th in  th, e first few weeks after mating.  All these 
specimens had sperm in the i r  spermathecas ,  as was evident  ei ther from direct  
observation after dissection, or from the fact that they p roduced  worker  ants. 

The re tent ion of wings for more  than a few hours or days after ma t ing  is 
unusual ,  and the quest ion arises as to whe ther  in these cases it  was due to the 
swell ing of the labial glands, or a l ternat ively  to the condi t ions  of captivi ty.  
It should be noted that I found several queens wi th  one or more  wings  in  w i n t e r  
in field nests of polygynous  F. rufa, and that at least 3 of them had sperm in 
their  spermathecas,  wh ich  implies  that  they had mated and had re ta ined  the i r  
wings since the swarming  per iod  of the previous  spr ing  or earlier.  These 
3 specimens also came from a colony wh i c h  was  f o u n d  (although 10 years  later)  
to be free of the labial gland disorder.  COLLINGWOOD (personal communica t ion ,  
1958), too, found females wi th  worn  down wings  in F. rufa nests outside the 
swarming season in England.  Had the females in all such cases been of the 
aberrant  type, this would  almost cer ta in ly  have been noticed. The" evidence 
available, therefore,  seems to indica te  that  the t endency  to re ta in  wings  after 
mat ing  is already present  to some extent in  normal  females of po lygynous  
F. rufa. On the other hand ,  the t endency  may be enhanced  ei ther  by the 
swell ing of the labial  glands, or by the condi t ions  of captivity.  

1II. - -  P O W E R  OF FLIGHT 

Neither normal  females nor  secretogynes were  ever seen taking off from the 
surface of the nest (U 119), whereas  males were  frequently seen to do so. 

Normal females  and secretogynes did occasional ly  walk  off the nest  and 
were seen wande r ing  a round  the base of the mound.  Whether  any of them left 
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the  nest  p e r m a n e n t l y  is not  k n o w n .  T h e y  w e r e  no t  seen  c l i m b i n g  about  in  t he  

vege t a t i on  n e a r  the  nest  and  a t t e m p t i n g  to take  off f r o m  the re ,  as o t h e r  w o o d  

ant  spec ies  are  seen  to do. Yet t h e  w ings ,  no t  on ly  of  t he  n o r m a l  females ,  bu t  

also of t he  s ec r e togynes ,  s e e m e d  qu i t e  no rma l ,  and  the  n o r m a l  females ,  w h e n  

p l a c e d  u n d e r  a sou rce  of r a d i a n t  h e a t  in  t h e  l a b o r a t o r y  w e r e  seen  to m a k e  shor t  
flights.  

An e x p e r i m e n t  w a s  t h e r e f o r e  set up  in  w h i c h  an a r t i f i c ia l  nes t  c o n t a i n i n g  

41 s ec re togynes ,  23 n o r m a l  females ,  a f e w  ma le s  and  m a n y  w o r k e r s  w a s  

c o n n e c t e d  w i t h  a c i r c u l a r  a rena .  T h e  l a t t e r  h a d  a d i a m e t e r  of  40 cm and  a 
w a l l  7 cm high ,  w h i c h ,  h a v i n g  been  t r e a t e d  w i t h  <~ F l u o n  )> (HOLLEMAN and  
ELTON, 1965) was  an i m p a s s a b l e  b a r r i e r  to  non - f ly ing  ants.  A l a m p  e m i t t i n g  a 

h i g h  p r o p o r t i o n  of h e a t  r a y s  (a 250 w a t t  P h i l i p s  <( I n f r a  Red  Re f l ec to r  L a m p  >>) 

was  h u n g  o v e r  the a rena .  In  t he  f o l l o w i n g  f ew  days  the  l a m p  w a s  s w i t c h e d  

on o c c a s i o n a l l y  for  p e r i o d s  of 10 to 30 minu t e s  and  the  ants  o b s e r v e d .  Af te r  a 

shor t  w h i l e  mos t  of t he  ma les  and  f ema le s  w e r e  r u n n i n g  about  in t h e  a r e n a  and  

some m a d e  shor t  flights.  E i g h t  f ema le s  w e r e  c a p t u r e d  i m m e d i a t e l y  a f te r  
l and ing ,  i.e. b e f o r e  be ing  los t  s ight  of  a m o n g  t h e  others .  S ix  of  t h e m  h a d  

f lown 10 to 30 cm w i t h i n  the  a rena ,  2 h a d  f lown o v e r  t he  w a l l  and  fo r  d i s t ances  

of about  80 cm, t o w a r d s  t he  w i n d o w .  N o n e  of t h e m  w e r e  s e c r e t o g y n e s ;  t h e y  
w e r e  no rma l ,  a c c o r d i n g  to t h e i r  e x t e r n a l  c h a r a c t e r i s t i c s ,  and  on d i s s ec t i on  w e r e  

seen  to h a v e  n o r m a l  lab ia l  g lands .  (They  b e l o n g e d  to the  g roup  of  16 n o r m a l  

f emales  r e f e r r e d  to in sec t ion  I). T h i s  e v i d e n c e  is not  conc lus ive ,  but  it s t rong ly  
suggests  tha t  the  p o w e r  of f l ight  of the  s ec r e togynes ,  if  any,  was  p o o r e r  t h a n  tha t  

of  the  n o r m a l  females .  
W h e t h e r  the  f l ight  nmsc le s  w e r c  a f fec ted  by the  s w e l l i n g  of t he  l ab ia l  g lands  

was  "not  inves t iga ted .  BAUSENWEIN (1960) s tates  t ha t  the  f l ight  musc les  of 

s c c r e t o g y n e s  w e r e  p u s h e d  a w a y  dor sa l ly  and s h o w e d  <( fa t ty  d e g e n e r a t i o n  >>. 

I t  m a y  bc i n f e r r e d  f r o m  his  text ,  h o w e v e r ,  that  the  s p e c i m e n s  c o n c e r n e d  w e r e  

in an <( a d v a n c e d  imag ina l  s tage  >) (p. 46) so tha t  i t  is not  c e r t a i n  tha t  th i s  s ta te  
of the  f l ight  musc l e s  a l r c ady  ex i s t ed  in t he  young ,  s w a r m i n g  females .  

T h e  ab i l i ty  to w a l k  w a s  no t  a f fec ted  by the  c o n d i t i o n  of t he  l ab i a l  g lands ,  
for  s c c r e t o g y n e s  r an  about  as q u i c k l y  and  e n e r g e t i c a l l y  as n o r n m l  females .  
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