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ECOLOGY OF TEIIItESTRIAL ARTHItOPODS ON THE TOKELAU ATO1,LS 

1 / by Alden D .  i l inckley- 

The Tokelaus a r e  a c h a i n  o f  t h r e e  a t o l l s ,  souti i  o f  t h e  Phoenix 
Group and n o r t h  o f  t h e  Sarnoas. D i s t a n c e s  ( i n  s t a t u t e  m i l e s )  froin 
Apia, Western Samoa, a r e  a p p r o x i ~ i ~ a t e l y  300 t o  Fakaofo,  330 t o  Nukunono, 
and 400 t o  Atafu .  Annual r a i n f a l l  f o r  each a t o l l  i s  u s u a l l y  i n  e x c e s s  
o f  100 i n c h e s  b u t  they  have e x p e r i e n c e d  long dry  s p e l l s .  l l u r r i c a n e s  
o c c a s i o n a l l y  p a s s  througii t h e  group and s e v e r a l  motus o f  I4ukunono 
a t o l l  were swept by waves i n  t h e  storni  o f  January  29 and 30 ,  1966. 

During 1967, whi le  I was eiiiployed a s  E c o l o g i s t  on t l ie  United 
Na t ions  - South P a c i f i c  Commission Coconut Rhinoceros B e e t l e  P r o j e c t ,  
I s p e n t  40 days i n  t h e  Toke laus .  I went n o r t h  from 1ipi.a on one o f  t h e  
l a s t  R.N.Z.A.F. Sunder land f l i g h t s  and r e t u r n e d  aboard t i le  "Aoniu", 
a  'Tongan copra  b o a t .  I v i s i t e d  Fakaofo on January  16-17 and February  
25,  Atafu  on January  17-18 and February 24, and s t a y e d  on Nukunono froni 
J a n u a r y  18 through February  23 .  Al thoug l~  nly pr imary o b j e c t i v e  was t o  
a s s e s s  t h e  Rhinoceros B e e t l e  s i t u a t i o n  on Nukunono, I had t ime  t o  make 
many o t h e r  e c o l o g i c a l  o b s e r v a t i o n s .  

For t h e i r  h e l p  and h o s p i t a l i t y ,  I  iyould l i k e  t o  t l iank: 
M r .  Lloyd Weber, D i s t r i c t  O f f i c e r  o f  t h e  N . Z .  Tokelau A d m i n i s t r a t i o n ;  
F a t h e r  klauga and t h e  Mar i s t  S i s t e r s ;  Mr. Morgan Will iams o f  t h e  
' t T o k r a t ' t  P r o j e c t ;  a l l  t h e  p e o p l e  o f  t h e  Tokelaus ,  e s p e c i a l l y  my 
a s s i s t a n t s  J u l i a n o  and S e f o .  I a n  a l s o  g r a t e f u l  f o r  t h e  d e t e r m i -  
n a t i o n s  made by s p e c i a l i s t s  a s s o c i a t e d  w i t h  t h e  B r i t i s h  Museun and by 
D r .  E r n e s t  Reese, U n i v e r s i t y  o f  Hawaii .  

FAUNAL DIVERSITY 

The on ly  p r e v i o u s  p u b l i c a t i o n  devo ted  p r i m a r i l y  t o  Tokelau 
a r t h r o p o d s  i s  one by Dale (1959) based  on b r i e f  v i s i t s  t o  eacii a t o l l  
i n  September,  1958. L a i r d ' s  e x c e l l e n t  1956 nionograph on P a c i f i c  
I s l a n d  mosqui to  ecology i n c l u d e s  some Tokelau r e c o r d s  and h e  subse -  
q u e n t l y  used  t h e  a t o l l s  f o r  p a t h o l o g i c a l  and chemical  c o n t r o l  
exper iments .  O t h e r  s u r v e y s  of  t e r r e s t r i a l  faunas  on a t o l l s  i n c l u d e  
G r e s s i t t  (1952) on Kayangel i n  t h e  P a l a u  group,  N i e r i n g  (1963) on 
Kapingamarangi, a  Po lynes ian  o u t l i e r  s o u t h  o f  Ponape, Moul (1954) on 
Onotoa i n  t h e  G i l b e r t s ,  and Van Zwaluwenburg (1955) on Canton,  i n  t h e  
Phoenix group.  Perhaps t h e  most complete s t u d y  was made on Arno i n  
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t h e  Marshalls by Usinger and LaRivers (1953). G r e s s i t t  (1954) 
est imated t h a t  t h e  Arno fauna might inc lude  500 spec ie s  of  t e r r e s t r i a l  
ar thropods,  some 300 having been c o l l e c t e d  by Usinger and LaRivers. 
Other es t imates  by G r e s s i t t  (1954) were 1,100 spec ie s  f o r  Kayangel 
and 170 f o r  Onotoa. Van Zwaluwenburg (1955) recorded near ly  100 
i n s e c t s  and 15 o the r  ar thropods from Canton. 

In  t h i s  paper ,  177 spec ies  of  Tokelau arthropods i n  103 f ami l i e s  
(150 i n s e c t s  i n  83 f ami l i e s )  a r e  l i s t e d  i n  Table I .  Most of these  a re  
probably common t o  a l l  3  a t o l l s ,  t h e  only d e f i n i t e  exception being t h e  
Coconut Ilhinoceros Beet le ,  Oryctes rh inoceros ,  s o  f a r  confined t o  
Nukunono. Other poss ib l e  exceptions would be t h e  mi l l iped  on Atafu 
and Aedes vexans on Fakaofo. I  would guess t h a t  t h e  t o t a l  arthropod 
fauna on Nukunono i s  c lose  t o  400 (300 i n s e c t s ) .  The day I  l e f t ,  I  
was s t i l l  f ind ing  spec ie s  I had not seen be fo re .  I d i d  not  c o l l e c t  
any b i r d  o r  r a t  ec topa ras i t e s  and I  missed many arachnids.  In terms 
of faunal  d i v e r s i t y ,  it seems t h a t  Nukunono s tands  somewhere between 
Arno and Onotoa. I t  i s  c e r t a i n l y  r i c h e r  than Canton, only 450 miles  
t o  t h e  no r th .  

SPECIES ESTABLISI-IMENT, EXTINCTION AND DISPLACEMENT 

Books by Elton (1958) and, more r ecen t ly ,  MacArthur and Wilson 
(1967) have r a i s e d  important quest ions about success fu l  and unsuccess- 
f u l  co loniza t ion .  As Laird (1956) showed, Anopheles almost c e r t a i n l y  
could become e s t a b l i s h e d  on high i s l a n d s  i n  t h e  F i j i  and Samoa groups. 
S imi l a r ly ,  t h e r e  a re  many "open niches" on a t o l l s .  

The Rhinoceros Beet le  i s  a  case i n  po in t .  We11 es t ab l i shed  on 
Cocos-Keeling a t o l l  i n  t h e  Indian Ocean and such P a c i f i c  high i s l a n d s  
as Babelthuap, Palau, and Upolu, W .  Samoa, the  b e e t l e  has invaded 2 
more a t o l l s ,  Kayangel, 20 miles nor th  o f  Babelthuap, and Nukunono, 
330 miles no r th  of Upolu. The coloniza t ions  apparent ly occurred 
about 1946 on Kayangel ( G r e s s i t t ,  1952) and during 1964 on Nukunono. 
The behavior ,  a d a p t a b i l i t y  and d u r a b i l i t y  of  t h e  b e e t l e  make i t  a 
successfu l  c o l o n i s t .  Adults f l y  a t  n igh t ,  a r e  a t t r a c t e d  t o  l i g h t ,  
and may land on cargo a t  a  wharf o r  aboard a  sh ip .  The gravid female 
can surv ive  long confinement i n  a  hold and f l y  ashore t o  lay a  c lu tch  
of  20-30 eggs i n  a  r o t t e n  log, thus e s t a b l i s h i n g  the  f i r s t  cohort of 
a  new spec ies  on t h e  a t o l l .  On Nukunono, Oryctes was, a t  f i r s t ,  found 
only on the  v i l l a g e  motu but  the  hurr icane  of January 1966 crea ted  a  
la rge  supply of dead logs and the  populat ion increased  ten- fo ld  by 
January 1967, spreading t o  every l a rge  motu except Tokelau, t h e  one 
f a r t h e s t  away from Nukunono v i l l a g e .  

Many o t h e r  co loniza t ions  have been successfu l  i n  t h e  Tokelaus. In  
Table I ,  those names marked with an a s t e r i s k  a re  a g r i c u l t u r a l  pes t s  o r  
"tramp species"  which may have been introduced by man, including t h e  
o r i g i n a l  waves of  Polynesian migrants.  On the  high i s l ands  of F i j i ,  
Tonga, and Samoa, t h e r e  a re  many o t h e r  spec ie s  which could presumably 
become e s t a b l i s h e d  i n  t h e  Tokelaus. The l imi t ed  a g r i c u l t u r e  of  the  



Tokelaus i s  thus threa tened  by such p e s t s  as  t h e  Coconut Spike Moth, 
Ti ra thaba  trichogramnia (Meyrick); the  C l u s t e r  C a t e r p i l l a r ,  Spodoptera 
(ex Prodenia) l i t u r a  (F . )  which feeds on Alocasia and many o t h e r  - 
p l a n t s ;  t h e  Scab Moth, Nacoleia octasema (Meyrick) which a t t acks  Musa -- - 
and Pandanus f r u i t s ;  as well  as  many polyphagous s c a l e s  and mealybugs. 
Of course, t h e  establ ishment  of many b e n e f i c i a l  o r  economically 
neu t r a l  spec ie s  i s  a l s o  poss ib l e .  

Since t h e r e  a re  s o  few records of  e a r l i e r  c o l l e c t i o n s  from the  
Tokelaus, it i s  not  poss ib l e  t o  say  with c e r t a i n t y  t h a t  spec ie s  have 
died out  o r  been d isp laced .  I-iowever, t h e  Tokelauans r epor t  t h a t  t h e  
Monarch B u t t e r f l y ,  Danaus plexippus ( L . ) ,  ha s  been e s t ab l i shed  i n t e r -  
m i t t e n t l y  on Nukunono and Fakaofo, feeding on oleander  (probably 
adu l t s  v i s i t i n g  f lowers) .  I t  a l s o  seems l i k e l y  t h a t  t h e  dragonfly, 
Panta la  f lavescens  ( F . ) ,  d i e s  out during prolonged dry periods on 
Nukunono, although it may p e r s i s t  i n  the  deep we l l s  of Atafu. This 
p a t t e r n  of  repeated establ ishment  and e x t i n c t i o n  i s  common on a r i d ,  
much-disturbed Canton (Van Zwaluwenburg, 1955). 

Usinger and LaRivers (1953) repor ted  an i n t e r e s t i n g  displacement 
among t h e  lygaeid bugs, Nysius spp . ,  i n  t h e  Marshalls and i t  i s  
poss ib l e  t h a t  s i m i l a r  events  may have occurred i n  t h e  Tokelaus o r  may 
occur some time i n  t h e  f u t u r e .  I-iowever, s o  many niches a r e  open o r  
unde ru t i l i zed  t h a t  t h e  r a t e  of establ ishment  w i l l  exceed t h e  r a t e  of 
e x t i n c t i o n  ( c f .  MacArthur and Wilson, 1967), d e s p i t e  t h e  small  land 
area  of  t h e  a t o l l s ,  l e s s  than 2 s q .  m i .  f o r  Nukunono and l e s s  than 
1 sq .  m i .  f o r  each of  the  o the r s .  

The sphinx moths of t h e  Tokelaus provide a good example of 5 
s e l f - e s t a b l i s h e d  spec ie s  l i v i n g  i n  "peaceful co-existence". On 
Nukunono a t o l l ,  i t  was apparent t h a t  they seldom competed f o r  adul t  
o r  l a r v a l  food, p r imar i ly  because behaviora l  d i f f e rences  minimized 
niche over lap .  

Sphingids of  Nukunono Ato l l :  

Agrius Apocalypsis Cephanodes Chromis Macroglossum 
(I-lerse) ( H i ~ ~ o t i o n )  

DISTRIBUTION Nukunono Tokelau 
motu motu 

ABUNDANCE r a r e  uncommon 

ADULT F l i e s  n igh t  day 

f requents  
flowers of ?Ipomoea Pemphis 

LARVA feeds on Ipomoea ?Ipomoea 
?Pisonia 

most most most 
mot US lno t US motus 

very common common common 

day n igh t  day 

Morinda ?Morinda Morinda 
Pemphis 

?Scaevola 

Gardenia Morinda Morinda 
Guet t a r d a  
?Morinda 



COMMUNITY ANALYSIS 

Usinger  and LaRivers (1953) a t t empted  t o  c l a s s i f y  t h e  a r th ropod  
comlnunities o f  Arno. 'Their systeni, reproduced a s  Appendix D i n  Wicns 
(1962),  must b e  modif ied f o r  a p p l i c a t i o n  t o  t h e  Tokelaus .  They 
d e s c r i b e d  con~munities a s s o c i a t e d  wi th  t h e  S t r a n d ,  I n n e r  Beach, Open 
Woodland, Canopy IVoodland, and Munlan h a b i t a t i o n s .  For Nukunono, 5  
p l a n t  h a b i t a t s ,  each s u p p o r t i n g  c l ~ a r a c t e r i s t i c  a r th ropod  p o p u l a t i o n s ,  
could  be d i s t i n g u i s h e d .  These were:  I n n e r  Beach Shrubs ,  V i l l a g e  
Gardens, Grass and Sedge, Coconut Groves, and Canopy Woodland. l l e  
f i r s t  and l a s t  correspond rougll ly t o  t h o s e  s o  d e s i g n a t e d  by Usinger  
and Lail ivers b u t  tile Tokelau coconut g r o v e s ,  wi th  a  palm d e n s i t y  above 
100 p e r  a c r e ,  cannot bc d e s c r i b e d  a s  an Open Woodland. Only t h e  
miss ion  p l a n t a t i o n  on Nukunono motu approaches  t h i s  c o n d i t i o n .  

D e t a i l e d  r e c o r d s  o f  t r o p h i c  r e l a t i o n s h i p s  a r e  p r e s e n t e d  i n  Table  
I1 b u t  t h e s e ,  and o t h e r  o b s e r v a t i o n s ,  can a l s o  be cons idered  on a  
b r o a d e r  community b a s i s :  

I n n e r  Beach Shrubs 

These have been wel l  d e s c r i b e d  by G r e s s i t t  (19541, Fosberg (19601, 
and iViens (1962) .  In t h e  Toke laus ,  Pemphis i s  most coinmon on o t h e r -  
wise  b a r r e n  l agoon-s ide  f l a t s  . Sckevoia  and hlessersclllnidia 
( T o u r n e f o r t i a )  occur  above t h e  h igh  w a t e r  mark on b o t h  lagoon and 
ocean beaches .  U n c u l t i v a t e d  Pandanus a l s o  occurs  i n  t h i s  zone. 

Altliough no i n s e c t s  were recorded  from Pemphis on Arno (Usinger  
and LaKivers,  1953) ,  t h e  n o c t u i d  semi- looper ,  Achaea, f e d  on it 
throughout  t h e  Tokelaus.  I t s  p o p u l a t i o n s  may approach t h e  "one-s tage"  
c o n d i t i o n .  On t h e  wave-washed clwlip o f  Pemphis n e x t  t o  t h e  Fakaofo 
h o s p i t a l ,  empty cocoons predominated b u t  on t h e  Tokelau motu o f  
Nukunono, abundant l a r v a e  were d e f o l i a t i n g  t h e  s h r u b s  and on t h e  
v i l l a g e  inotu o f  Atafu ,  a d u l t s  appeared t o  be t h e  most common s t a g e .  
Other  i n s e c t s  f eed ing  on Penlphis i n c l u d e d  a  mealybug, Planococcus ,  and 
a  s m a l l ,  u n i d e n t i f i e d  c a t e r p i l l a r .  A s  on J a l u i t  (v ide  - Wiens, 1962, 
p .  447) ,  a  green lacewing, Chrysopa, was comnion n e a r  Pemphis. Flowers 
o f  Pen~phis were f r e q u e n t e d  by such i n s e c t s  a s  t h e  moth, P i l e t o c e r a ,  
and t h e  b e e ,  Megachile,  which a l s o  v i s i t e d  o t h e r  s t r a n d  s h r u b s .  

Scaevo la  suppor ted  n o t  on ly  t h e  b u t t e r f l y ,  P r e c i s ,  and t h e  
d i p t e r o u s  l e a f m i n e r ,  Oplliomyia, b u t  a l s o  2  sucking i n s e c t s ,  t h e  p l a n t -  
hopper ,  Ugyops, and t h e  polyphagous = g o s s y p i i .  The l a t t e r  was 
a t t e n d e d  by t h e  e q u a l l y  u b i q u i t o u s  a n t ,  Phe ido le  megacepliala, and 
o reved  on bv Coeloohora.  Manv smal l  wasos and f l i e s  were found on . , ~~ ~~~ , 
Scaevola  l e a v e s ,  p o s s i b l y  a t t r a c t e d  b y  honeydew. They i n c l u d e d  t h e  
eurytoniid,  Eudecatoma s p . ,  t h e  s c e l i o n i d ,  - M a c r o t e l i a  s p . ,  t h e  
ce ra topogonids ,  Dasyhelea s p p . ,  and t h e  s c a t o p s i d ,  Sca topse  s p .  Also 
a s s o c i a t e d  wi th  Scaevola  were a d u l t  d e r b i d s ,  Lamenia and Swezeyia, b u t  
a d u l t s  i n  t h i s  f ami ly  f e e d  on t h e  unders ide  o f  niany d i f f e r e n t  k i n d s  o f  
l e a v e s .  

Messerschmidia made a  s inal l  b u t  c o l o r f u l  c o n t r i b u t i o n  t o  t h e  
s t r a n d  coniinunity by n o u r i s h i n g  l a r v a e  o f  t h e  a r c t i i d  nioth, U t e t h e s i a .  



The inf lorescences  of Pandanus contained Uocidothrips as well  as 
mealybugs and c a t e r p i l l a r s  of Pyroderces. Birgus and o t h e r  land crabs 
s h e l t e r e d  amidst the  prop roo t s  of  Pandanus. Anotl~er crab was found 
with Aedes i n  broken, w a t e r - f i l l e d  Pandanus steins. - 

Vil lage  Gardens 

On each a t o l l ,  alinost a l l  t h e  houses and gardens a r e ,  by 
t r a d i t i o n ,  confined t o  one motu. The gardens, with Alocasia,  hlusa, 
and some vegetables ,  a r e  usual ly  p lanted  i n  p i t s  f i l l e d  with coconut 
husks and o the r  d e b r i s .  Near h a b i t a t i o n s ,  t he re  a re  a l s o  some orna- 
nlentals such as  Crinunl, Gardenia, Polysc ias  and Neriml (o leander) .  
In  t h e  v i l l a g e  a rea ,  t h e r e  a re  usual ly  few coconut palms and a dense 
grove of  b r e a d f r u i t  t r e e s  but  the  hurr icane  waves k i l l c d  inany bread- 
f r u i t  t r e e s  on Nukunono and scoured out t h e  garden p i t s ,  although 
these  had been p a r t i a l l y  r e s to red  a t  the  tinie of my v i s i t .  Nest of 
the  mission on Nukunono motu t h e r e  i s  a  p l a n t a t i o n  of a  Pandanus 
v a r i e t y  e s p e c i a l l y  good f o r  f i b e r  work. 

This Pandanus showed feeding marks of Oryctes and the  phasniatid, 
Graef fea .  I n  t h e  dead b r e a d f r u i t  wood, grubs of Oryctes and Lliliaii~mus 
were conlnlon. The Dihammus adu l t s  were conspicuous, r e s t i n g  on the  
leaves of  many d i f f e r e n t  p l a n t s  bu t ,  as Dale (1959) noted,  they d id  no 
daiilage. Damage by Oryctes a d u l t s  t o  v i l l a g e  palms was severe ,  41% of 
t h e  young fronds having been cut  by b e e t l e  feeding i n  the  growing t i p s .  
A t  the  time of the  survey, the  b e e t l e  populat ion on Nukunono motu and 
adjacent  Motusaga was est imated t o  be 1,325. 

Aphids were common i n  the  gardens, gossypii  on Alocasia and 
Penta lonia  on Musa. The p i t s  i n  which these  p l an t s  were grown sup- - 
por ted  l a rge  nwnbers of roaches. Eggs of  these  were presuniably 
p a r a s i t i z e d  by Evania and o t h e r  s t ages  ea t en  by the  cent iped,  
Scolopendra. 

Gardenia bushes near  t h e  Nukunono l io sp i t a l  provided many t roph ic  
records .  gossypii  and Planococcus c i t r i  were sucking buds and 
l eaves ;  sooty  mold was growing on t h e  honeydew; a  psocid,  Ectopsocus 
s p . ,  was feeding on the  mold; Pheidole was consuming both t h e  honeydew 
and the  psocids;  and d ip terous  predators  were a l s o  a c t i v e ,  a  syrphid  
a t t ack ing  t h e  aphid and a cecidomyiid a t t ack ing  the mealybug. Other - 
preda to r s  were i r e s e n t ,  ~ l e u r o d o t h r i p s  , and the  mite ,  Typl~lodromus, 
but  t h e i r  r o l e s  were not c l e a r .  

Grass and Sedge 

This a s soc ia t ion  was the  most r e s t r i c t e d ,  being observed i n  a  few 
ulsliaded areas  such as  t h e  Nukunono mission and t h e  church foundation 
a t  Fakaofo. Despite t h e i r  l imi t ed  e x t e n t ,  these  patches of  spa r se  
grass  and s l i g h t l y  denser sedge provided solne i n t e r e s t i n g  sweep n e t  
ca tches .  

Aiolopus, the  only grasshopper observed during t h e  survey,  was 
c o l l e c t e d  i n  t h i s  h a b i t a t .  So a l s o  were the  leafhoppers,  Balc lu tha ,  
Deltocephalus and Exitanus, t h e  planthopper ,  Corbulo, t h e  lygae id ,  



Pachybrachius, t h e  mirid, Trigonotylus,  and t h e  t h r i p s ,  I laplothrips .  
Presumably t h e  leafminer,  Phytomyza ( co l l ec t ed  by Dale),  and t h e  
Lawn Armyworm, Spodoptera, would be found h e r e ,  t oo .  

Many of  t h e  f l i e s  swept from grass  and sedge were apparent ly 
" i u s t  r e s t ine" .  although some mav have been feedine  on oo l l en .  e t c .  - - 
6 e y  include: ~ l l o t r i c h o m a ,  Dasyhelea, Drapet i s ,  ~ r o s o p h i ~ a ,  ianlpro- 
lonchea, Limonia, - Musca, and Trypaneoides. 

Coconut Groves 

A s  i nd ica t ed  above, these  a re  genera l ly  q u i t e  dense. Nut 
harves t ing  i s  i n t e r m i t t e n t  and many non-bearing volunteers  s t rugg le  
t o  survive amidst t h e  understory of Guettarda and Morinda. Ground 
cover, such as  it i s ,  cons i s t s  of clumps of  f e r n s ,  Asplenium and 
?Nephrolepis. Also found i n  some coconut groves a re  t r e e s  such as 
Calophyllum inophyllum, Cordia subcordata,  and Hernandia sonora,  as 
well  as the  shrubby Ficus t i n c t o r i a .  These condit ions p r e v a i l  over 
most of the  uninhabited motus i n  the  Tokelaus. 

On the  coconut palms, t h e  most common phytophage was t h e  F la t  
Moth, Agonoxena, but  n e i t h e r  i t  nor  t h e  S t i ck  I n s e c t ,  Graeffea, reach 
damaging l e v e l s  i n  t h e  Tokelaus, although the l a t t e r  can be devas ta t ing  
i n  t h e  Gi lbe r t s .  The only coconut p e s t s  important enough t o  merit  
con t ro l  e f f o r t s  were the  Rhinoceros Beet le ,  Oryctes,  and the  
Polynesian Rat, Rat tus  exulans (Pea le) .  Various f l i e s  frequented the  -- 
coconut inf lorescences  and Pyroderces l a rvae  fed  on the  male flowers.  
Water catchment holes  ("tungu") carved i n  palm bases ,  toge ther  with 
o ld ,  rat-chewed n u t s ,  were major sources of Aedes i n  the  groves. - 

The very numerous Morinda shrubs had t h e  widest  range of 
assoc ia ted  i n s e c t s .  Aphis gossypii  on leaves and Pinnaspis on f r u i t s  
were commonly at tended by Pheidole and o the r  a n t s  which may have a l s o  
obtained nourishment from flowers and e x t r a f l o r a l  n e c t a r i e s .  The 
syrphid,  Xanthogramma, preyed on the aphid and an aphel in id  p a r a s i t i z e d  
t h e  s c a l e .  Morinda f r u i t s  were punctured by t h e  pentatomid, Pegala,  - 
and i t s  flowers were v i s i t e d  by f l i e s  such as Cadrema, Dacus, 
Drosophila, Homoneura, Pseudorichardia,  and Trypaneoides. The nec ta r  
was a l s o  used by sphinx moths and the  la rvae  of  2 spec ie s ,  Chromis 
e ro tus  and Macroglossum hirundo,  chewed l a rge  s e c t i o n s  from Morinda 
l e a f  edges. 

C a t e r p i l l a r s  common on Guettarda were the  hornworm, Cephanodes, 
and t h e  l e a f r o l l e r ,  Chloauges. Some leaves of t h e  few Ficus shrubs 
on Nukunono motu had been chewed and 2 l a rvae ,  presumably those of  
Euploea lewenii ,  were co l l ec t ed  from Ficus on Fakanava motu. - 
C a l l o p i s t r i a  and P i l e t o c e r a  moths were of ten  seen f l y i n g  over f e rns ,  
and la rvae  of  t h e  former may have chewed young leaves on Asplenium. 

In  coconut and o the r  logs ,  not only Oryctes grubs but  a l s o  t h e  
tenebr ionid ,  An~arygmus, 3 spec ie s  of  t e r m i t e s ,  and 4 spec ies  of mi tes ,  
were found. However, mi l l ipeds  were found only on Atafu, poss ib ly  



because t h e  ground i s  s l i g h t l y  h igher  and some s o i l  has developed. 
Isopods, c rabs ,  cent ipeds ,  earwigs, and small  b e e t l e s  were seen under 
logs .  

Canopy Woodland 

This a s soc ia t ion ,  which may resemble the  o r i g i n a l  vegeta t ion  
of  t h e  Tokelaus, has  t h e  same lower s t r a t a  as the  coconut groves:  
i . e . ,  f e r n s ,  then Morinda and Guettarda. S ida  and o the r  shrubs may - 
a l s o  be p resen t .  However, t h e  upper canopy i s  formed by various 
combinations of Cordia,  Guettarda,  and Pisonia .  Breadfru i t  may be 
p lanted  i n  these  a reas  but  t h e r e  a re  few o the r  a g r i c u l t u r a l  i ncu r s ions .  
In  t h i s  respec t  i t  d i f f e r s  from the  canopy on Arno where g i an t  bread- 
f r u i t  t r e e s  were dominant (Usinger and LaRivers 1953). On Nukunono 
a t o l l ,  t h e  canopy woodland i s  found i n  the  cen te r  of Tokelau motu, t h e  
south end of t h e  long motu, and the  west end of Nukunono motu. 

Many of t h e  Morinda and Guettarda i n s e c t s  found i n  coconut groves 
a l s o  occurred under canopy woodland. The l e a f f o l d e r ,  Eucosrna s p . ,  on 
Cordia i s  another  spec ie s  which occurred i n  both communities. Perhaps 
Hypolimnas, a c o l o r f u l  nymphalid with g r e a t  v a r i a t i o n  i n  p a t t e r n s ,  was 
t h e  most conspicuous i n s e c t  found i n  t h e  canopy woodland. I t s  c a t e r -  
p i l l a r s  and chrysa l ides  were common on - Sida  i n  t h e  c e n t r a l  p a r t  of 
Tokelau motu. The g r y l l i d ,  Anaxipha, and the  de rb id ,  Lamenia, were 
a l s o  c o l l e c t e d  on Sida.  - 

Many f a i r y  t e r n s  and noddies n e s t  i n  the  canopy. Thei r  
e c t o p a r a s i t e s ,  and ar thropods found i n  t h e i r  guano, would represent  
o the r  important components i n  t h e  woodland community of t h e  Tokelaus. 

SUMMARY 

During January and February 1967, an eco log ica l  survey of t h e  
Tokelau a t o l l s  showed t h a t  a t  l e a s t  160 spec ie s  of t e r r e s t r i a l  a r th ro -  
pods were present .  They a re  l i s t e d ,  t oge the r  with e a r l i e r  records ,  i n  
Table I .  Thei r  observed food r e l a t i o n s h i p s  a re  summarized i n  Table IT. 

The faunal  d i v e r s i t y  of  t h e  Tokelaus i s  discussed and it i s  
concluded t h a t  Nukunono has  fewer spec ie s  than Arno i n  t h e  Marshalls 
bu t  more than Onotoa i n  the  Gi lbe r t s .  I t  i s  a l s o  concluded t h a t  the 
Tokelau a t o l l s  have many func t iona l  niches open o r  p a r t i a l l y  open, and 
t h a t  f u r t h e r  acc iden ta l  co loniza t ions  by high i s l a n d  spec ie s  a re  q u i t e  
probable.  

The arthropods of  t h e  Tokelaus a r e  a l s o  analyzed by t h e i r  
community r e l a t i o n s h i p s .  For t h i s  purpose, 5 communities a r e  recog- 
n ized:  Inner  Beach Shrubs; Vil lage Gardens; Grass and Sedge; Coconut 
Groves; Canopy Woodland. 
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Table I .  TERRESTRIAL ARTHROPODS IN THE TOKELAUS 

* Possibly introduced by man. 

A - Atafu 
N - Nukunono 
F - Fakaofo 

CRUSTACEA 

ISOPODA 
Armadillidae 

*Melanesill0 hebridarium (Verhoeff) ............ Dale (1959) 
Lig i idae  - ...................... *Ligia v i t i e n s i s  Dana 
Rhvs cot idae  

*Rhyscotoides p a r a l l e l u s  (Budde-Lund) . . . . . . . . . .  ,, 

DECAPODA 
Coenobitidae 

Birgus Latro (L.) ............................. 
Coenobita brevimanus Dana ..................... 

A N F  
N 



. . . . . . . . . . . . . . . . . . .  C.  p e r l a t u s  H .  Milne Edwards 
~ r a ~ s T d a e  

. . . . . . . . . . . .  Geograpsus grayl (It. Milne Edwards) 
Gen. 2 s p .  i n d e t .  . . . . . . . . . . . . . . . . .  

CHILOPODA 

SCOLOPENDKObIORPIIA 
Sco lopendr idae  

Cryptops s p .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Otostigmus s p .  

*Scolopendra mors i t ans  L .  . . . . . . . . . . . . . . . . . . . . . . .  
GEOPHI LOI*IORPI-IA 

h lec is tocepl ia l idae  
~ l e c i s t o c e p l i a l u s  s p .  . . . . . . . . . . . . . . . . .  

DIPLOPODA 

JULIFO&\IIA 
S p i r o b o l i d a e  

*?Sp i ros t rophus  n a r e s i i  (Pocock) . . . . . . . . . . . . . . . .  

CIiELONETtIIDA 
I n d e t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SCORPIONIDA 
Butliidae 

................... *Isometrus  maculatus (DeGeer) 

ACARINA 
Ascidae 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P r o c t o l a e l a p s  s p .  
Epi lohmanni idae  

. . . . . . . . . . . . . .  Epilohmannia c y l i n d r i c a  ( B e r l e s e )  
Hermanniidae 

. . . . . . . . . . .  Phyl lhermania  s p .  n r .  f o l i a t a  Hammer 
P h y t o s e i i d a e  

Typhlodromus caudatus  Ber lese  
Rhodacar i idae  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Olgamasine s p .  
Uropodidae 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?Fuscuropoda s p .  

A W E I D A  
Argiopidae  

Araneus t h e i s i  (Nalck.) . . . . . . . . . . . . . . . . .  
E u s ~ a r a s s i d a e  

*lieteropoda v e n a t o r i a  (L.) . . . . . . . . . . . . . . .  
Pholc idae  ~ ~ 

. . ................. Smeringopus e l o n g a t u s  Vinson 

A N F  
N 

A N F  



S a l t i c i d a e  
. . . . . . . . . . .  "Ascyltus pterygodes (L. Koch) A N F  

. . . . . . . . . . . . . . . . . . . .  Bavia aer iceps  Simon N 
F l a c i l l a  sp .  . . . . . . . . . . .  A 

INSECTA 

COLLEMBOLA 
Entomobryidae 

S e i r a  (or  Drepanocyrtus) s p .  . . . . . . . . . . . .  N (Laird,  1956) - 

THYSANUKA 
Lepismatidae 

. . . . . . . . . . . . . . . . . . . . . . .  Gen. & sp .  i nde t .  N 

ODONATA 
Libe l lu l idae  

Panta la  f lavescens (F.) . . . . . . . . . . . . . . . . .  A (Laird,  1956) N 

ORTIHOPTERA 
Acrididae 

. . . . . . . . . . . . . .  Aiolopus dubius (Willemse) N 
B la t t i dae  ( s . 1 . )  

. . . . . . . . . . . . . . . .  * B l a t e l l a  n o t u l a t a  (S t3 l )  N 
* C u t i l i a  n i t i d a  (Brunner) . . . . . . . . . . . . . . . .  N 
*C. so ro r  (Brunner) . . . . . . . . . . . . . . . . . . . . . .  N 

. . . . . . . . . . . . . .  *&,-eta americana (L.) N 
. . . . . . . . . . . . . . . . . . . .  *P. a u s t r a l a s i a e  (F.) N 

. . . . . . . . . . .  *Fycnoscelus surinamensis (L . )  N 
Gryl l idae 

Anaxipha sp .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N 
*Gryllodes s i g i l l a t u s  (Walker) . . . . . . . . . . .  N 
?Ornebius novarae (Saussure) . . . . . . . . . . . . .  N 

Phasmatidae 
*Graeffea crouani (LeGuillou) . . . . . . . . . . . .  A N F  

Te t t igon i idae  
P h i s i s  p a l l i d a  (Walker) . . . . . . . . . . . . . . . . .  N F 

ISOPTERA 
Kalotermitidae 

. . . . . . . .  "Glyptotermes xantholabrwn (I-li l l)  N F 
. . . . . . . . . . . .  *Incisi ternles  repandus ( H i l l )  N F 

Rhinotermitidae 
. . . . .  *Prorhinotermes inopinatus S i l v e s t r i  N 

DERMAPTERA 
Chelisochidae 

. . . . . .  *Chelisoches morio (F.) 

PSOCOPTEIU 
Ectopsocidae 

Ectopsocus sp .  . . . . . . . . . . . . . . . . . . . . . . . . . .  N 



THYSANOPTERA 
Phlaeothrioidae 

......... Aleurodothrips fasc iapennis  (Franklin) 
.................. 

Thripidae 
Docidothrips s p .  ........................... 

HEMIPTERA 
Aphididae 

.......................... *Aphis gossypii  Glover 
*Pentalonia nigronervosa Coqui l le t  .............. 

Cicadell idae 
Balclutha i n c i s a  Matsumura (= Nesosteles t u t u i l a n a  

Osborn) ..... 
Deltocephalus s p .  n r .  hospes Kirkaldy .......... 
Exitanus capicola  (St8 l )  ....................... 

Coccidae 
*Coccus hesperidum L .  ........................... 

Delphacidae 
.......................... Corbulo dodona Fennah 
......................... Ugyops oromedon Fennah 

Derbidae 
Lamenia ca l ig inea  St81 ......................... 
Swezeyia ly r i cen  Kirkaldy (?= - S.  maurel lei  Muir 

i n  Dale 1959) ... 
Diaspididae 

*P imasp i s  s t r achan i  (Cooley) ................... 
Gerridae 

Halobates k e l l e n i  Herring ...................... 
Lygaeidae 

Pachybrachius p a c i f i c u s  (s t81)  ................. 
Miridae 

Trigonotylus dohertyi  Dis tant  .................. 
Pentatomidae 

Glaucias sp .  ................................... 
Pegala b i g u t t u l a  :+agl. ......................... 

Pseudococcidae 
*Dysmicoccus brevipes  (Cockerell) ............... 
*Planococcus c i t r i  (Risso) ...................... 

............... *Pseudococcus sp .  ( i n  Dale, 1959) 
Reduviidae 

.............................. Gen. & sp .  i nde t .  

NEUROPTERA 
Chrysopidae 

Chrysopa b a s a l i s  Walker ........................ 
LEPIDOPTERA 

Aronoxenidae - ...................... 
Arct i idae  

................ Utetheisa pulchel lo ides  Hampson 

A N F  
A N F  

A N F  

A N  F 

A N F  



Cosmopterigidae 
Batrachedra  s p .  ? p s i l o p a  Meyrick ....... N 

7Labdia s p .  .............................. N 
............ Pyroderces  p a r a d o t i s  Meyrick N 

..... T r i s s o d o r i s  h o n o r a r i e l l a  Walsingham N 
Geometridae 

C h l o r o c l y s t i s  s p .  . . . . . . . . . . . . . . . . . . . . . . .  A 
Lvonet i idae  

. . . . . . . . .  Commodica s p .  ? luc inda  Meyrick N 
Decadarchis s p .  ? carpophthora  Meyrick .. N 

Noctuidae 
....................... Archaea j a n a t a  L .  A N F  

. . . . . . . . . . . .  C a l l o p i s t r i a  nauticorum Tams N 
......... Spodoptera ac ronyc to ides  Guenee N 

................. T i r i d a t a  samoana B u t l e r  N 
Nymohalidae fs . 1 . , . ................... Euploea l eweni i  Feld.  N 

.................... Hypolimnas b o l i n a  L .  N F 
P r e c i s  v i l l i d a  F. ....................... A N F  

P y r a l i d a e  ( s .  1 . )  
Cadra ( o r  ~ ~ h e s t i a )  c a u t e l l a  (Walker) . . .  A (Dale, 1959) N 
Chloauges woodfordii  B u t l e r  ............. A N F  
P i l e t o c e r a  s i g n i f e r a l i s  Wlgrn. .......... A N F  

Sphingidae 
....... Agrius ( o r  Herse) convolvul i  (L.) N -- ... Apocalypsis ( o r  Hippotion) velox (F . )  A N 

Cephonodes annatus  ~ o t h s c h i n d  
. . . . . . .  Jordan  A N  F 

Chromis e r o t u s  e r a s  Boisduval . . . . . . . . . . .  N 
. . .  Macroglossum h i rundo  samoanum R .  4 J .  N F 

T o r t r i c i d a e  
Eucosma s p .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N 

DIPTERA 
Agromyzidae 

. . . . . . . . . . . . . . .  Ophiomyia c o r n u t a  Mei jere  A N  F 

............... N (Dale,  1959) 
A s i l i d a e  

. . . .  Despot icus  s p .  n r .  silnmondsi Bezzi 
Cecidomyiidae 

Gen. & s p .  i n d e t .  . . . . . . . . . . . . . . . . . . . . . . .  N 
C e r a t o ~ o e o n i d a e  . - . . . . . . . . . . . . . . . . . . . . . . . . . .  Dasyhelea spp.  N 
Chironomidae 

. . . . . . . . . . . . . . . . . . . . . . .  ? O r t h o s m i t t i a  s p .  
Chloropidae 

Cadrema b i l i n e a t a  Mei jere  . . . . . . . . . . . . . . .  N (Dale, 1959) 
......................... C .  p a l l i d a  Loew N 

~ u l i c F d a e  
*Aedes p o l y n e s i e n s i s  Marks . . . . . . . . . . . . . . .  A N F  
*=xans nocturnus  (Theobald) . . . . . . . . . .  - F (La i rd ,  

p e r s  . com. , 
1968) 



Dolichopodidae 
............. Chrysosoma complicatum Beck N 

................. Gen. n r .  Liparomyia sp .  N (Dale, 1959) 
Drosophilidae 

............... *Drosophila e r r ans  Malloch F 
.......................... Drosophila s p .  N 

Empididae 
............................ Drapet is  sp .  F 

Ephydridae 
........................ Allotrichoma sp .  F 

Lauxaniidae 
......... Homoneura a c r o s t i c h a l i s  Meijere N 

H .  sp .  ? hawaiiensis  Malloch ............ - N 
Trypaneoides s p .  n r .  c a r n i v e n t r i s  Bezzi . N 

Lonchaeidae 
. . . . . . . . .  Lamprolonchaea aurea Macq. 

Muscidae 
Hardyia sp .  n r .  a u s t r a l i s  Malloch ....... A (Dale, 1959) 

. . . . . . . . . . . . . . . . . . . . . .  *Musca domestica L .  A N F  
. . . . . . . . . . . . . . . . . . . . . . . .  " K r b e n s  Wied. A N  F 

O t i t i z a e  
*Scholastes  bimaculatus Hendel . . . . . . . . . . .  A (Dale, 1959) N 

Platystomatidae 
....... Pseudorichardia f l a v i t a r s i s  Macq. N 

S a r c o ~ h a e i d a e  
A - 

*Sarcophaga misera Walker (= S. dux 
Thorns.). . . . . . .  N 

Scatopsidae 
. . . . . . . . . . . . . . . . . . . . . .  Scatopse sp .  

Svmhidae , 
Xanthogramma s c u t e l l a r e  F.  . . . . . . . . . . . . . .  N 

Tephr i t idae  
Dacus p a s s i f l o r a e  Froggatt  . . . . . . . . . . . . . .  A (Dale, 1959) N 

Tipul idae  
Limonia spp.  ............................ N 
L .  subsa l t ens  Alexander . . . . . . . . . . . . . . . . .  - N 
Styringomyia sp .  . . . . . . . . . . . . . . . . . . . . . . . .  N 

Ul id i idae  
Euxesta semi fasc i a t a  Malloch . . . . . . . . . . . .  F 

COLEOPTERA 
Anthicidae 

*Anthicus s p .  ? oceanicus Lafer te  . . . . . . . .  A (Dale, 1959) 
Anthribidae 

Gen. & s o .  i n d e t .  . . . . . . . . . . . . . . . . . . . . . . .  N . 
Cler idae  

*Necrobia r u f i p e s  (Deg.) . . . . . . . . . . . . . . . . .  F (Dale, 1959) 
Coccinel l idae 

Coccine l la  repanda Thnb. ................ A (Dale, 1959) 
Coelophora inaequa l i s  (F.) . . . . . . . . . . . . . .  N 

Cucui i dae  , 
*Oryzaephilus mercator (Fauv.) ........... N 



Dynas t i d a e  
*Oryctes rhinoceros (L.) ................. 

Hydrophilidae 
Dactylosternum subsquatratum Fairm. ..... F 

Lamiidae 
*Dihammus f a s c i a t u s  (Montr. ) ............. A N F  

..................... *Oopsis n u t a t o r  (F.) A N 
*Sybra sp .  ............................... A (Dale, 1959) 

Ni t idu l idae  
*Carpophilus dimidiatus (F.) .............. A (Dale, 1959) F 
*C. maculatus Murr. ...................... A (Dale, 1959) F 

Oedemrridae 
................. Ananca b i co lo r  (Fainn.) N 

..................... A ,  decolor  (Fairm.) - N 
.......... Pselaphanca l a t e r i t i a  (Fairm.) N 

.................... Sess in i a  l i v i d a  (F.)  A N F  
Scoly t idae  

................. *Xyleborus a f f i n i s  Eichh. N 
Tenebrionidae 

*Amarygmus hydrophiloides Fainn. ......... N F 
*Tribolium castaneum (Herbst) . . . . . . . . . . . .  N 

HYMENOPTERA 
Aphelinidae 

Gen. 6 sp .  i n d e t .  ....................... N 
Chalcidae 

.................... Brachymeria sp .  
Euchar i t idae  

Chalcura sp .  ............................ A 
Eulophidae 

....................... Hemiptarsenus sp .  N 
. . . . . . . . . . . . . . . .  Gen. n r .  Stenomesius s p .  N 

Eurytomidae 
Eudecatoma sp .  .......................... N 

Evaniidae 
*Evania punctat iceps Kie f fe r  ............. N 

Formicidae 
.......... *Anoplolepsis longipes (Jerdon) N F 

*Camponotus inconspicuus Mayr v a r .  samoensis 
Santschi  (? syn. of  C.  ch lo ro t i cus  

.... Emery, s e e  Wilson & Taylor ,  1967) N 
................... *Cardiocondyla sp .  

....... *Monomorium f l o r i c o l a  (Jerdon) 
N 

F (Wilson & 
Taylor,  1967) 

Odontomachus s imil l imus Fr. Smith 
................... (= "haematoda L . I t )  N F 

......... *Para t rechina  bourbonica (Fore l )  N 
.............. *P. longicornis  ( L a t r e i l l e )  F(W.&T. ,1967) 

*F. vaga (Forel)  . . . . . . . . . . . . . . . . . . . . . . . . .  - - F(W.GT. ,1967) .............. Pheidole fervens Fr.  Smith F(W.&T. ,1967) 
*P. megacephala (F.) ..................... A N (Dale, 1959) - ........................ P .  oceanica Mayr F(W.&T. ,1967) 

............. *Fapinoma melanocephalum (F. ) N F 
Technomynnex ........ F(W.&T. ,1967) 



.............. *Tetramorium guineense (F.) F(W.&T. ,1967) 
. . . . . . . . . . . . . . .  *T. simillimum (Fr.  Smith) - F(W.&T. ,1967) 

Note: The spec ies  recorded from Fakaofo (F) by Wilson and 
Taylor (1967) were c o l l e c t e d  by E .  H. Bryan, Jr. i n  
1924 and some, e s p e c i a l l y  i n  Para t rechina  and Pheidole,  
may have been d isp laced  s i n c e  then.  

Megachilidae 
Megachile d i l i g e n s  buxtoni  Perk. and 

.... Chees. A N F  
Scel ionidae 

Macroteleia sp .  ......................... N 
Sphegidae 

........................ *Pison hospes Sm. N 
....................... *P.  i r i d ipenne  Sm. N 

VespiTae 
................ Parodynerus b i c i n c t u s  F.  A N  

............................ "Po l i s t e s  sp .  ? F 

Table 11. TROPHIC RELATIONSHIPS OF TOKELAU ARTI3ROPODS 

A .  PHYTOPHAGOUS 

Hosts:  S c i e n t i f i c  name Family English o r  Tokelau 
name 

1. Alocasia  sp .  Araceae 
Aphis gossypii  
Pseudococcus sp .  (Dale, 1959) 

2 .  Artocarpus a l t i l i s  Moraceae Breadfru i t  
Pseudococcus sp .  (Dale, 1959) 

3.  Asplenium nidus Polypodiaceae 
? C a l l i o p i s t r i a  nauticorum 

4. Cocos nuc i f e ra  Palmae 
Agonoxena argaula  
Diasvid s c a l e  
Graeffea crouani 
Oryctes rhinoceros 
Pyroderces pa rado t i s  - male flowers 

5 .  Cordia subcordata Boraginaceae 
Eucosma s p .  - l e a f - f o l d e r  

6.  Ficus t i n c t o r i a  
Euploea ? lewenii 

Moraceae 

7. Gardenia sp .  Rubiaceae 
Aphis gossypii  
Cephonodes armatus 

Ta' amu 

Lau Mea 

Niu 

Kanava 

Mat i 

T i a l e  



Coccus hesperidum 
Planococcus c i t r i  

8. Guettarda spec iosa  Rubiaceae 
Cephonodes armatus 
Chloauges woodfordii - l e a f - r o l l e r  

9 .  Ipomoea spp.  Convolvulaceae 
Agrius convolvuli  

10. Messerschmidia a rgentea  Boraginaceae 
Anthribid b e e t l e  
Ute the isa  pulchel lo ides  

11. Morinda c i t r i f o l i a  Rubiaceae 
Aphis gossypi i  
Chromis e r o t u s  e r a s  
Macroglossum hirundo samoanum 
Pegala b i g u t t u l a  
Pinnaspis  s t r a c h a n i  
Ugyops oromedon 

1 2 .  Musaspp. Mus aceae Banana - 
Penta lonia  nigronervosa 

13. Pandanus spp.  Pandanaceae 
Docidothrips s p .  - male in f lo re scence  
Graeffea crouani 
Oryctes rhinoceros 
Pseudococcid 
Pyroderces pa rado t i s  

14. Pemphis ac idu la  Lythraceae 
Achaea jana ta  
Planococcus c i t r i  

Pua Pua 

Kumara 

Tausunu 

Gagie 

15. P isonia  grandis  Nyctaginaceae Pukavai - 
Sphingid, ? 3 o c a l y p s i s  velox 

16. Saccharum off icinarum G r a ~ i n e a e  Sugarcane 
Dysmicoccus brevipes  

17. Scaevola taccada 
Anthribid 

Goodeniaceae 

Aphis gossypii  
Ophiomyia cornuta - leafminer 
P rec i s  v i l l i d a  
Ugyops oromedon 

18. Sida sp .  Malvaceae - 
Hypolimnas bo l ina  

Gasu 

Fau 



19. Various 
Megachile d i l i g e n s  buxtoni  - l e a f  c u t t e r .  

B . XYLOPHAGOUS and SAPROPHAGOUS 

1. Copra ( ro t t en )  
Anthicus sp .  (Dale, 1959) 
Cadra c a u t e l l a  I, 

Carpophilus spp . I! 

Per ip lane ta  spp.  I I 

Scholas tes  bimaculatus 

2 .  Flour sacks 
Oryzaephilus mercator 
Tribolium castaneum 

3 .  Garden o i t s  (with coconut husks. e t c .  
C u t i l i a  SUD.  

. A  

Per ip lane ta  spp. 
Pycnoscelus surinamensis 

4.  Hermit crab (dead) 
Sarcophaga misera 

5 .  Logs, stumps and dead branches 
Amarygmus hydrophiloides - coconut, e t c .  
Dihammus f a s c i a t u s  - b r e a d f r u i t  
Epilohmannia c y l i n d r i c a  - coconut 
Glyptotermes xantholabrum- " 

Inc is i te rmes  repandus - 1 ,  

Olgamasine s p .  - 11 

Oopsis n u t a t o r  - ?nonu 
Oryctes rhinoceros - coconut,breadfruit,pandanus, e t c .  
Phyllhermonla s p . n r . f o l i a t a  " 
Prorhinotermes inopina tus-  pandanus 

?Spirostrophus n a r e s i i  - coconut 
Sybra s p .  (Dale, 1959) - 
Xyleborus a f f i n i s  

6 .  Pandanus f r u i t  ( r o t t e n )  
?Fuscuropoda s p .  

Proctolaelaps s p  

7.  Shelf  fungus (on b r e a d f r u i t  stump) 
?Drosophila sp .  

8. Sooty mold (on gardenia) 
Ectopsocus sp .  

C .  ENTOMOPHAGOUS 

1. Agonoxena argaula  (pupae) 
Brachymeria s p  . 



2 .  Ant 
Chalcura sp .  

Aphis gossypi i  
?Chrysopa b a s a l i s  
Coelophora inaequal i s  

?Phis i s  p a l l i d a  
Xanthogramma s c u t e l l a r e  

4 .  Ectopsocus sp .  
Pheidole megacephala 

5. Ophiomyia cornuta 
?Herniptarsenus sp.  

6 .  Oryctes rhinoceros 
Coenobita spp. 
Pheidole rnegaccphsla 
Scolopendra rnorsitans 

7. Pe r ip l ane ta  spp. 
?Evania punctat iceps 
?Scolopendra morsitans 

8. Pinnaspis s t r achan i  
Aphelinid 

9 .  Planococcus c i t r i  

Cecidornyiid 




