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S U M M A R Y  

A bamboo farmhouse  on Negros island, Philippines harbored  at least 84 colonies 
o f  Trigona (Tetragonula) fuscobalteata and T. (Tetragonula) sapiens in a ratio of about 
3 :1 .  

Nests were in bamboo stem cavities of 0.7 - 3.0 1 volume. In nei ther  species does 
the nest  show specialized features relative to the subfamily. The entrance tube is simple 
a n d  of m e d i u m  length. The tube aper ture  is longer and nar rower  in T. sapiens than 
T. fuscobalteata, although the former  species has a greater  head-width. Brood-cells are 
arranged in clusters,  not  in organized combs, and are not  sur rounded by an involucrum. 

There is some indication that  within the Philippines stingless bees are more 
abundant  in dr ier  areas. 

Z U S A M M E N F A S S U N G  

Eine Auberordentliche Anh~iufung von Kolonien von Stachellosen 
Bienen auf den Philippinen, mit Bemerkungen fiber Neststruktur 

(Hymenoptera: Apidae : Trig~n,a Spp.} 
Auf der  Insel Negros, Philippinen,. wurde ein aus Bambus gebautes Bauernhaus 

entdeckt,  das mindes tens  84 Kolonien yon stacheUosen Bienen beherbergte,  und zwar 
der  beiden Arten Trigona (Tetragonula) [uscobalteata und T. (Tetragonula) sapiens in 
einem Verh~iltnis von ungef~ihr 3 : 1. 

Die Nester  waren  in Bambussegmenten,  je mit  einem Rauminhal t  von 0,7 - 3,0 1. 
Die Nes t s t ruk tur  entspr icht  genereU dem Typus der Unterfamilie. Die Flugr6hre ist 
einfach und nicht  besonders  lang. Die RfhrenSffnung ist bei T. sapiens l~nger und enger 
als bei T. Juscobalteata, obwohl T. sapiens einen brei teren Kopf besitzt. Die Brutzellen 

* present  ad re s s :  Dept. of Entomology, Smithsonian Inst i tut ion,  Washington, DC 20560. 
U.S.A. 
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sind nicht in Waben angeordnet, sondern bilden traubenf6rmige Haufen. Sie sind auch 
nicht yon einem Involucrum umgegeben. 

Es gibt Hinweise, da~ stachellosen Bienen in trockenen Gebieten der Philippinen 
h~iufiger vorkommen. 

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

Stingless bees  are  m u c h  less diverse and  general ly abundan t  in Southeas t  
Asia than  the New World tropics.  All species known f r o m  the Phil ippines 
P rope r  (i.e. the Phil ippines except  for  the Palawan g r o u p ) b e l o n g  to  t h e  
taxonomical ly  difficult  subgenus Tetragonula of Trigona (ScHWARZ, 1939, 
BALTAZAR, 1966). They are  charac ter ized  by  small  body  size, unaggress iveness ,  
mode ra t e  colony size, general ized nest  s t ruc ture  relat ive to the subfamily ,  
and  of ten  by  an th ropoph i ly  (WlLLE and MICHENER, 1973; SAKAGAMI et al., 
1983 a-b). 

Bees fo rmer ly  identif ied as T. iridipennis Smith  in Sou theas t  Asia 
are  now t r ea ted  as T. laeviceps Smi th  (SAKAGAMI, 1978). I t  appears ,  though,  
tha t  this is a compos i t e  taxon of at  least  two sibl ing-species  (SAKAGAMI, 
unpubl.) .  Worker s  of the larger  of the two species t rea ted  in this p a p e r  are 
indis t inguishable  f rom T. laeviceps, but  where  males  were  avai lable they 
accorded  well  wi th  males  of T. sapiens Cockerell  and  not  T. laeviceps. We 
provis ional ly  t r ea t  this species as T. sapiens and conclude tha t  all previous  
repor t s  of  " T. iridipennis " in the Phil ippines re fe r  to it. 

The o ther  species t rea ted  here  is unambiguous ly  T. 1uscobalteata 
Cameron,  the smal les t  Tetragonula. According to p resen t  knowledge 
(ScHWARZ, 1939, BALTAZAR, 1966; SAKAGAMI, unpubl.) ,  the Phil ippines P roper  
have at  least  one o ther  species, T. biroi Friese. 

There  is a fa i r  a m o u n t  publ i shed  on Tetragonula nest  s t ruc ture .  WILLE 
and MICHENER (1973) reviewed wha t  is known f rom T. carbonaria, clypearis 
(? = fuscobalteata), [uscobalteata, hockingsi, pagdeni (as fuscobalteata pag- 
deni), sapiens (as iridipennis in par t ) ,  sarawakensis and smithii. SAKAGAMI 
et at. (1983 a-b) added in fo rmat ion  on T. drescheri, fuscobalteata; geissleri, 
laeviceps ( =  minangkabau; see SAKAGAMI and INOUE, 1985), melina and 
pagdeni. Much less has  been wr i t t en  abou t  behavior  or  colony s t ruc tu re  in 
this g roup ,  the ma in  cont r ibut ions  being those of GEORGE (1934); SAKAGAMI 
et al. (1983 a-c) a n d  INOUE et al. (1984a-b). See also ROUBIK (1979, 1983) for  
extensive t r e a t m e n t  of  neot ropica l  Trigona. 

In  this p a p e r  we descr ibe an  ex t rao rd ina ry  concen t ra t ion  of two 
Tetragonula species on NegrOs island, wi th  notes  on the i r  nests .  
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M A T E R I A L S  A N D  M E T H O D S  

The senior author found stingless bees more abundant in cultivated areas around 
Dumaguete, Negros Oriental than any other area visited in the Philippines. Nests are 
common in coconut trunks and buildings, often conspicuous by the entrance tube and 
bees entering and leaving. Colonies were located by ordinary search aided by directions 
from local people. Trigona are well known in Negros Oriental by the name kiyot. 

The main nesting site treated here is the house of coconut farmer Anastasio Umbac 
at Tabuc-Tubig, Dumaguete. The senior author and Federico P. GODOY on three occa- 
sions counted as completely as possible all entrance tubes on the Umbac house with 
bees entering and/or leaving. The highest count is taken as the best estimate of the 
number of active colonies and is probably slightly below the true total. Experience 
with these and other Tetragonula spp. indicates that each nest has just one tube. 

We examined entrance tubes of 34 T. fuscobalteata and nine T. sapiens nests near 
Dumaguete and Valencia, Negros Oriental and one T. sapiens nest near Baybay, 
Leyte; Internal nest features are described based on one T. fuscobalteata nest and two 
T. sapiens nests at Dumaguete and four T. sapiens, nests neart Baybay and Inopacan, 
Leyte. 

In estimating the volume of bamboo cavities (i.e. the spaces between nodes), the 
inner diameter was measured at a cut end if available, otherwise from the outer diameter 
and an estimate of wall thickness. External internode length was taken as equivalent to 
cavity length. 

Voucher specimens of bees are deposited at the Visayas State College of Agriculture 
at Baybay, Leyte, Philippines and the Institute of Low Temperature Science of Hokkaido 
University at Sapporo, Japan (1). 

R E S U L T S  

The  U m b a c  h o u s e  cons i s t s  of  t w o  a d j a c e n t  s t r u c t u r e s  w i t h  a g r o u n d  

a r e a  o f  a b o u t  68 m 2 (fig. 1). The  f r a m e w o r k  is of  b a m b o o ,  a n d  n e a r l y  all  

Trigona n e s t s  in  t he  h o u s e  w e r e  ins ide  b a m b o o  b e a m s  (fig. 2). The  h o u s e  

is typ ica l  f o r  the  area ,  t h o u g h  l a r g e r  t h a n  mos t .  C o c o n u t  is the  d o m i n a n t  

loca l  v e g e t a t i o n ,  b r o k e n  by o c c a s i o n a l  s e c o n d - g r o w t h .  

A s e a r c h  ins ide  and  b e l o w  the  U m b a c  h o u s e  r e v e a l e d  v e r y  f e w  nes ts ,  

b u t  t h e y  w e r e  a b u n d a n t  on  the  o u t s i d e  wa l l s  a t  he igh t s  of  a b o u t  1-  4 m. 

W e  e s t i m a t e d  the  n u m b e r  o f  co lon ie s  in  t he  h o u s e  as a t  l eas t  84. We col- 

l e c t e d  bees  f r o m  38 colonies ,  of  w h i c h  30 (77 %) w e r e  Trigona (Tetragonula) 
fuscobalteata a n d  the  o t h e r s  T. (T.) sapiens. I f  th is  s a m p l e  is u n b i a s e d ,  the  

h o u s e ~ c o n t a i n e d  a t . l e a s t  65 co lon ies  o f  T.:fuscobalteata a n d  19 of  T. Sapiens, 
W e  m e a s u r e d  v o l u m e s  o f  48 ne s t s  w h i c h  a p p e a r e d  e a c h  to  o c c u p y  one  

c o m p l e t e  b a m b o o  c a v i t y :  26 o f  T. fuscobalteata, seven  of  T. sapiens a n d  15 

u n i d e n t i f i e d .  T w e l v e  of  these  lay h o r i z o n t a l ,  t he  o t h e r s  ve r t i ca l .  The  m e a n  

v o l u m e  w a s  2.1 1 in  T. fuscobalteata a n d  2.0 1 in T. sapiens (table I). 

(1) Vouchers can be recognized by their nest-series numbers: 654-657, 669, 674, 
706- 730 and 739- 740 for T. fusco.balteata ; 226, 265, 460, 481- 482, 658- 659, 731- 738 and 743 
for T. sapiens. See STARR (1984) for remarks on the use of nest-series numbers. 
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Fig. 1. - -  House of the Anastacio Urabac family at Tabuc-Tubig, Dumaguete, Negros 
Oriental. 

Abb. 1 . - -  Familienhaus von Anastaeio Umbac in Tabuc-Tubig, Dumaguete, Negros 
Or ien ta l  

Fig. 2. - -  Typical bee-inhabited bamboo beam of the Umbac house. Maximum width  of 
the coin is 19 mm. 

Abb. 2. - -  Charakterist icher b ienenbewohnter  Bambusbalken des Umbae-Hauses. Miin- 
zenbreite ist 19 ram. 
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Table I. - -  Diameter, length and volume of 48 unbroken bamboo cavities in beams 
of the Umbac house, each inhabited by a colony of bees. All undetermined colonies 
can be assumed to be T. fuscobalteata or T. sapiens. 

Tabelle I. - -  Umfang, L~-age and Rauminhalt yon 48 vollst~indigen Bambussegmenten, 
bewohnt yon jeweils einer Bienenkolonie. Alle nicht artenbestimmten Kolonien 
sind fast sicher T. luscobalteata oder T. sapiens. 

T. fuscobalteata T. sapiens Undetermined 
species 

No. of nests 26 7 15 

Mean diameter (era) 8.3 7.8 8.1 
Range 7.5 - -  9.5 7.0 - -  8.5 8.0 ~ 8.5 

Mean length (cm) 38.0 41.9 38.7 
Range 21.0 - -  44 0 33.0 - -  47.5 28.0 - -  48.5 

Mean volume (I) 2.1 2.0 2.0 
Range 0.7 - -  3.0 1.7 - -  2.4 1.4 - -  2.4 

E n t r a n c e  t u b e s  o f  b o t h  spe c i e s  l a c k  a n y  o f  t h e  e l a b o r a t i o n s  k n o w n  
f r o m  s o m e  o t h e r  s t i ng l e s s  bee s  (WILLE a n d  MICHENER, 1973, ROUBIK, 1983). 
T h e y  a r e  s i m p l e  t u b e s  o f  m e d i u m  leng th ,  m o s t l y  o f  sof t ,  d a r k  b r o w n  c e r u m e n  
(fig. 3 a-c).  T h e y  m a y  n a r r o w  o r  b r o a d e n  s o m e w h a t  t o w a r d  t h e  end ,  thot~gh 
n o t  i n t o  a d i s t i n c t  t r u m p e t  shape .  T h e  so le  e x c e p t i o n  to  th i s  p a t t e r n  w a s  a 
T. fuscobalteata t u b e  w h i c h  f l a r e d  a b r u p t l y  a t  t h e  t ip  to  a m a x i m u m  w i d t h  
o f  45 m m  (fig. 3 d ) .  

S o m e  o f  t h e  v a r i a t i o n  in  e n t r a n c e  t u b e  f o r m e  is i l l u s t r a t e d  in  f igure 3. 
W e  f o u n d  f o u r  m a i n  v a r i a b l e s  : 

1. Leng th ,  m e a s u r e d  a l o n g  the  s h o r t e s t  s ide .  As s een  in  table II, t h e r e  is 
a s u b s t a n t i a l  v a r i a t i o n  w i t h i n  e a c h  spec ies ,  b u t  v i r t u a l l y  n o n e  b e t w e e n  
spec ie s .  

2. O r i e n t a t i o n .  M o s t  t u b e s  w e r e  ~ a p p r o x i m a t e l y  h o r i z o n t a l .  E x c e p t i o n s  
m o s t l y  d e s c e n d e d  d i s t a l l y  (e.g. fig. 3 b).  

3. A p e r t u r e  s h a p e  a n d  o r i e n t a t i o n .  A p e r t u r e s  r a n g e d  f r o m  s l i t - l ike  to  
e l l i p t i c a l  (T. sapiens) o r  a p p r o x i m a t e l y  s p h e r i c a l  (T. fuscobalteata).  They  
a r e  d i s t i n c t l y  l o n g e r  a n d  n a r r o w e r  in  T. sapiens t h a n  T. fuscobalteata 
(table II) ,  T h e  l eng th - l ine  is  u s u a l l y  c lose  to  v e r t i c a l ,  b u t  c a n  a p p a r e n t l y  
t a k e  a n y  o r i e n t a t i o n .  

4. E x t e r n a l  t e x t u r e .  The  t u b e  wa l l  va r i e s  f r o m  s m o o t h  to  c o a r s e l y  g r a n u l a r .  
A l o n g  w i t h  i n c r e a s e d  r o u g h n e s s  go i n c r e a s e d  w a l l  t h i c k n e s s  a n d  r i g id i t y ,  a n d  
i t  is  p l a i n  t h a t  r o u g h  w a l l s  a r e  an  e l a b o r a t i o n  on  o r i g i n a l l y  s m o o t h  ones .  
T h i c k n e s s  v a r i e s  f r o m  a b o u t  1-  2 m m .  
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Fig. 3. - -  Entrance tube of T. fuscobalteata. (a-c) Typical tubes, (d) The anomalous tube 
from colony 674. Maximum width of the coin is 19 ram. 

Abb. 3. - -  Flugr6hren von T. fuscobalteata. (a-c) Artentypische R6hren. (d) Die sehr 
ungew6hnliche R6hre yon Kolonie Nr. 674. Miinzenbreite ist 19 ram. 

B o t h  species  ut i l ize  ne s t  cavi t ies  r e q u i r i n g  l i t t le  seal ing.  The  m o s t  
e x t e n s i v e  sea l ing  s t r u c t u r e  seen  was  a b a t u m e n  end-p la te  of T. fuscobalteata 
of a b o u t  37 c m  2. Seal ing  c e r u m e n  a p p e a r s  to u n d e r g o  a process  of m a t u r a -  
t i on  as i n  e n t r a n c e  tubes .  I t  beg ins  as a smooth ,  p l iable ,  m e d i u m  b r o w n  
sheet ,  t h e n  th ickens ,  d a r k e n s  a n d  b e c o m e s  d a r k e r  a n d  m o r e  r ig id  (fig. 4 a-b). 

Mos t  d i s sec ted  nes t s  were  in  b a m b o o  or  s i m i l a r  : cy l ind r i ca l  cavit ies .  
E x a m i n a t i o n  o f  o the r  nes t s  s u p p o r t  s the  ru le  t ha t  these  a re  c o n s t r u c t e d  
in  e longa te  cavit ies .  The m o s t  c o m p a c t  seen  was  a T. sapiens n e s t  i n  a 
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Table II. - -  Features of the entrance tube in nests from the  Umbac house. By aperture 
length is meant maximum distance across the aperture, while width is perpendi- 
cular to this across the aperture. 

Tabelle 2. - -  Beschaffenheit der FlugrBhre von Nestern am Umbac-Haus. Aperture 
length ist der grSt3te Querabstand des Fluglochs, w~ihrend aperture widthe dazu 
senkrecht ist. 

T. fuscobalteata T. sapiens 

Mean minimum tube length (mm) 11 13 
Range 0 - -  31 0 - -  40 
n 32 9 

Mean aperture length (mm) 15 20 
Range 9 - -  21 10 - -  45 
n 34 10 

Mean and modial aperture width 9 5 
(mm) 

Range 5 - -  15 5 - -  7 
n 34 10 

c a v i t y  a b o u t  8 c m  h igh  a n d  23 b y  26 c m  wide .  T h e  s m a l l e s t  n e s t  cav i t i e s  
m e a s u r e d  h a d  v o l u m e s  o f  0.7 1 in  T. fuscobalteata a n d  1.7 1 in  T. sapiens 
(table I ) ;  n o t e ,  t h o u g h ,  t h e  s m a l l  s a m p l e  s ize f o r  T. sapiens. One o t h e r  T. 
fuscobalteata n e s t  h a d  a v o l u m e  o f . l e s s  t h a n  one  l i t e r .  

M e a s u r e m e n t s  o f  t w o  T. sapiens s u g g e s t  t h a t  p r e f e r r e d  n e s t  cav i t i e s  a r e  
c o n s i d e r a b l y  l a r g e r  t h a n  t h o s e  g iven  in  table I, I n  e a c h  o f  t h e s e  t h e r e  w a s  
b o t h  a m p l e  s p a c e  a n d  t h e  o p p o r t u n i t y  to  l i m i t  i t .  I n  one ,  t he  bees  h a d  
a v a i l a b l e  o n e  b a m b o o  c a v i t y  a n d  m o s t  of  t he  a d j a c e n t  cav i ty ,  t h r o u g h  a 
b r e a k  in  t h e  n o d e - p l a t e  (fig. 5 a). T h e y  h a d  c l o s e d  the  c a v i t y  a b o u t  15 c m  
f r o m  t h e  o u t e r  end ,  l i m i t i n g  n e s t  v o l u m e  to  3.6 1, a b o u t  80 % of  t h a t  a va i l a b l e .  
T h e  o t h e r  co lony ,  in  a t r e e - f e rn  h o l l o w  (fig 5 c), s i m i l a r l y  l i m i t e d  i t s  n e s t  
c a v i t y  to  7.3 1. I n  e a c h  case  t he  c l o s u r e  w a s  w i t h  a d a r k ,  b r i t t l e  b a t u m e n  
p l a t e  a b o u t  2 -  3 m m  th ick .  

N o  n e s t  o f  e i t h e r  spec i e s  h a d  an  i n t e r n a l  e n t r a n c e  tube ,  so t h a t  the  
e x t e r n a l  t u b e  o p e n e d  d i r e c t l y  in to  t he  n e s t  cavi ty .  

T h r e e  T. sapiens n e s t s  each  h a d  a p e r f o r a t e d  b a t u m e n  p l a t e  i n s i d e  
(fig. 5 b-c),  s i m i l a r  to  e n d - p l a t e s  b u t  w i t h  n u m e r o u s  ho le s  of  j u s t  t h e  s ize to  
l e t  a b e e  p a s s .  T h i s  sugges t s  t h a t  e ach  w a s  o r i g i n a l l y  an  end -p l a t e ,  p e r f o r a t e d  
w h e n  t h e  n e s t  w a s  e x p a n d e d .  

The  n e s t - l i n i n g  b a t u m e n  is v e r y  t h in  a n d  o f t e n  d i s c o n t i n u o u s .  
T h e  s m a l l ,  ova l  b r o o d  ce l l s  a n d  c o c o o n s  a r e  c o n n e c t e d  w i t h  e a c h  o t h e r  

a n d  t h e  n e s t  w a l l s  b y  a n e t w o r k  o f  n a r r o w ,  c y l i n d r i c a l  p i l l a r s  a n d  a r e  
c o m p a c t l y  c l u s t e r e d  in  a n  a p p a r e n t l y  u n s t r u c t u r e d  m a n n e r  (fig. 4 c). T h e y  
a r e  n o t  s u r r o u n d e d  w i t h  a n  i n v o l u c r u m .  
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Storage pots for honey and pollen are of a single, roughly spherical  
type. Like b rood  cells, they have thin walls of soft, b rown cerumen (fig. 4 d). 
At the edges of the storage zone, individual pots  may be fairly discrete, 
connected by pillars (fig. 4 e), but  more  centrally they form a single, continu- 
ous mass. This appears to begin as a ne twork  of pillars (fig. 4 f, 5 a) which 
serves as a f r amework  on which storage pots are built  until  all inner  spaces 
are filled. 

The honey is medium brown,  of similar viscosity to raw non-commercial  
Apis cerana or  A. breviligula honey, but  much  sourer  than these or  A. mel- 
lifera honey. The pollen is consistently wet ter  than that  f rom Apis nests 
and is sour, as if mixed with acetic acid. The number  of filled pollen pots 
in one T. sapiens' was est imated at 1,360, based on a count  ~)f what  appeared 
to be about  5 % of the total. The total volume of pollen in these was esti- 
mated  at 0.9 i, based on the volume in water  of 20 pollen masses. 

Figure 5 shows the gross internal s t ructure  of nests, i.e. the placement  
of b rood  cells, COCOONS and storage pots. The first  two occupy a distinctly 
bounded  zone, and where space allows they form a single mass. Development 
proceeds such that  same-aged brood  fo rm cross-sectional bands within the 
zone (fig. 4 c, 5), which must  move along it in waves. One T. sapiens nest had 
a peculiar gap of about  2 cm across the b rood  zone (fig. 5 c). 

Honey and pollen are stored in separate pots, but  the pots are often 
interspersed. The storage zone in one T. sapiens nest was largely divided 
into a honey area and a pollen area (fig. 5 c), while in two others no such 
division appeared (fig. 5 a-b). In  the T. fuscobalteata nest a b rood  zone 
separated a zone  of most ly pollen f rom one of most ly honey (fig. 5 d). The 
area next to the entrance was in each case a storage zone. 

In  the simplest  case, then, the nest  has a single storage zone next to the 
entrance and a single b rood  zone beyond this (fig. 5 c). In  some nests there 
is a second storage zone beyond the b rood  zone (fig. 5 a), and one T. sapiens 
nest and the T. iuscobalteata nest had a second brood zone beyond this 
(fig. 5 b-d). 

In  one T. sapiens colony we counted 2,775 adults. This is certainly an 
underest imate ,  but  probably not very far  below the true total. 

D I S C U S S I O N  

The abundance  of stingless bees in the Dumaguete area cannot  be 
definitely explained, but  climate appears  to have something to do with it. 
With an average annual  rainfall of 1,306 ram, Dumaguete  is among  the driest 
places of the Philippines (unpublished data  f rom PAGASA, the national  
weather  service). On the o ther  hand, Borongan,  Eas tern  Samar,  where the 
senior au thor  found only one Trigona colony during 2�89 weeks, is one of the 
wet tes t  places wi th  4,244 m m  of rainfall. The tentative conclusion f rom this 
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Fig. 5. - -  S e m i - d i a g r a m m a t i c  r e p r e s e n t a t i o n  of  
g r o s s  i n t e r n a l  s t r u c t u r e  in  f o u r  n e s t s .  All to  
t h e  s a m e  scale .  (a) T. sapiens n e s t  no .  737, 
in  a b a m b o o  b e a m  o f  t h e  U m b a c  h o u s e .  (b) 
T. sapiens n e s t  no .  659, in  a c u t  b a m b o o  in  
D u m a g u e t e ,  N e g r o s  Or ien ta l .  (c) T. sapiens 
n e s t  no .  460, in  a s t a n d i n g  t r e e - f o r m  h o l l o w  
in  I n a p a c a n ,  Leyte .  (d) T. fuscobalteata n e s t  
no .  706 in  a b a m b o o  b e a m  o f  a b u i l d i n g  n e a r  
t h e  U m b a c  h o u s e .  

Abb.  5. - -  Te i lwe i se  s c h e m a t i s c h e  D a r s t e l l u n g  de r  i n n e r e n  S t r u k t u r  v a n  v ie r  N e s t e r n e .  
(a) T. sapiens N e s t  Nr .  737, in  e i n e m  B a m b u s b a l k e n  des  U m b a c - H a u s e s .  (b) T. 
sapiens N e s t  Nr .  659, in  e i n e m  B a m b u s s t a m m  in  D u m a g u e t e ,  N e g r o s  Or ien ta l .  
(c) T. sapiens N e s t  Nr .  460, in  de r  S t a m m h S h l e  e ines  B a u m f a r n e s  in  I n o p a c a n ,  
Leyte .  (d) T. [uscobalteata N e s t  Nr .  706, in  e i n e m  B a m b u s b a l k e n  e ines  Geb~iudes 
n e b e n  d e m  U m b a c - H a u s .  
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is s t r eng thened  when  six o ther  c o m p a r a b l e  coconut-growing areas  of the 
Phi l ippines fami l i a r  to the senior  au tho r  are  r anked  fo r  rainfal l  and  appa ren t  
Trigona abundance .  All six are  in t e rmed ia te  be tween  Dumague te  and  Boron- 
gan  in b o t h  rankings ,  in which  they  are  Strongly negat ively correlated.  

The concen t ra t ion  of colonies in the U m b a c  house  has no obvious  
connect ion wi th  food sources  and  is m o s t  l ikely a s imple  resu l t  of  long- term 
availabi l i ty of  good nest ing sites. The house  was bui l t  in 1938 and  so has  
p re sen ted  a grea t  m a n y  b a m b o o  cavities for  m o r e  than  40 years.  Like mos t  
Filipinos, the Umbacs  a re  quite willing to  have Trigona nest ing in thei r  
house  and  do not  take honey  or  c e rumen  f r o m  them.  Given the shor t  
s w a r m i n g  dis tances  of Trigona and  the i r  tendency to r ema in  long a t  a nest  
site (INOUE et al., 1984 b), the t ime fac to r  is significant.  We were  told tha t  the 
T. sapiens nes t  dissected f r o m  the Umbac  house  had  been  cont inuously  
occupied  for  m o r e  than  10 years,  which m a y  not  be  unusua l  for  und i s tu rbed  
Tetragonula colonies. 

The sl ight a m o u n t  of sealing needed  to close the cavi ty  is consis tent  
wi th  wha t  is k n o w n  f r o m  o ther  Tetragonula spp., none  of which  builds even 
a mode ra t e ly  exposed nest.  

The only previously  descr ibed T. fuscobalteata ent rance  tube  (SAKAGAMI 
et al., 1983 b) was  wi thin  the range  descr ibed here,  and  tube  lengths of  bo th  
T. fuscobalteata and  T. sapiens r epo r t ed  here  are  s imi lar  to those  of  o ther  
Tetragonula spp.  

The slit-like aper tu res  of  m a n y  en t rance  tubes  suggest  a defensive tactic,  
a means  of forcing all enter ing insects to walk  in and of passively excluding 
all bu t  smal l  insects.  I t  is peculiar ,  though,  tha t  the smal le r  bee  species has  
the  wider  aper tu re .  The modal  head-width  of T. fuscobalteata workers ,  
m e a s u r e d  in uni ts  of o.04 mm,  is 1.60 m m ,  against  1.88 m m  for  T. sapiens 
(SAKAaAMI, unpubl.) ,  yet  T. fuscobalteata has a s ignif icantly wide r  ape r tu re  
(table I I ;  p < 0.001, t-test). 

In t e rna l  nest  features  r epor ted  here  are  mos t ly  cons is tent  wi th  those 
k n o w n  f r o m  o the r  Tetragonulaspp. : s imple  b a t u m e n  pla tes  of  pu re  cerumen,  
th in  lining layer,  no involucrum,  b rood  ceils elongate and opening upwards ,  
b r o o d  cells in uns t ruc tu red  clusters,  and  honey and  pollen pots  similar.  
Only two Austra l ian  species are  known  to depar t  s ignificantly f r o m  this 
p a t t e r n  (MICHENER, 1961). 

I t  is usual  in stingless bees for  honey to lie next  to the nes t  entrance,  
wi th  b r o o d  f a r t he r  away and pollen in between.  The a p p a r e n t  rule  in 
Tetragonula is also to have s torage pots  next  to the entrance,  bu t  it is 
unc lea r  w h e t h e r  honey and pollen pots  are  usual ly  separa te  or  in terspersed.  
They  are  s epa ra t e  in T. carbonaria. When T. minangkabau has  two s torage 
zones, the one nea re r  the ent rance  typical ly has  bo th  honey and  pollen,  wh i l e  
the o the r  has  only honey (SAKAaAMI et al., 1983 a). This is also the pa t t e rn  
in the T. fuscobalteata nest  examined,  bu t  we have not  seen it  in T. sapiens. 
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