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CANTON.ISLAND, SOUTH PACIFIC 

Otto  Degener U a n d  Edwin G i l l a s p y  2/ 

M r .  Ga r r i son  Cos ta r ,  Engineer  w i t h  t h e  C i v i l  Aeronaut ics  
A d m h i s t r a t i o n ,  i n  June 1950 c o m i s s i o n e d  M r .  Ot to  Degener, 
Co l l abo ra to r  i n  Hawaiian Botany of t h e  New York Botan ica l  
Carden, t o  cover Canton I s l a n d  w i t h  vege ta t i on .  Degener con- 
s u l t e d  w i t h  Col. Zdwin 13. Bryan, Jr., for f i r s t h a n d  in format ion  
regard ing  t h e  a t o l l .  Brawn had v i s i t e d  Canton a s  e a r l y  a s  1924 
f o r  s tudy  arid, when t h e  'Southern Cross" was about t o  f l y  sou th  
i n  1928, advised S i r  Char les  Kingsford-Smith t o  s e l e c t  t h i s  
a t o l l  a s  t h e  b e s t  em rgency l and ing  p l ace  between Hawaii and 
F i j i .  Degener f l ew  froin Honolulu t o  Canton f o r  a  weekt s s t a y  
i n  J u l y  1950 - a  d i s t a n c e  of 1,630 n a u t i c a l  m i l e s  - w i t h  M r .  
Costar  and M r .  William H .  Hatheway, a  g radua te  a s s i s t a n t  i n  
botany a t  t h e  Un ive r s i t y  of Hawaii, whom he had s e l e c t e d  a s  t h e  
man b e s t  q u a l i f i e d  t o  a s s i s t  him. 

Degener r e tu rned  t o  Canton f o r  s i x  weeks i n  A p r i l  and May 
of 1951' t o  cont inue  h i s  b i o l o g i c a l  s t u d i e s  and t o  .p repare  t h e  
p r e s e n t  paper  j o i n t l y  w i t h  lvlr. Edwi.n G i l l a s p y ,  then  I s l a n d  
Nanager, who i s  most f a m i l i a r  w i th  t h e  adminis t ra t i :ve  and non- 
b i o l o g i c a l  a s 2 e c t s  of t h e  i s l a n d .  The f'oll.owing pages c o n t a i n  
a  conglomeration of pe r sona l  obse rva t ions  and a  compi la t ion  of 
obse rva t ions  a l r eady  i n  p r i n t  b y ' o t h e r s  o r  r e c e n t l y  e x p ~ e s s e d  
t o  t h e  two w r i t e r s  by va r ious  observant  Fr iends .  

PURPOSE 

Now t h a t  can ton  I s l a n d  i s  t h e  s i t e  of an important  a i r -  
f i e l d ,  t h e r e  a r e  two r e a s o n s  f o r  wishing t o  cover i t s  ba re  
was tes  o f  c o r a l  rock and sand w i t h  p l a n t s .  F i r s t ,  a cover of 
v e g e t a t i o n  w i l l  s t ab ' i l i z e  t h e  land.  . It w i l l  keep t h e  sand from 
blowing about and away, and from p e n e t r a t i n g  c o s t l y  w i r e l e s s  
t r a n s m i t t e r s  and o the r  i n s t rumen t s  t o  f o u l  them. Second, it 
w i l l  be a boon t o  t h e  300-odd people s t a t i o n e d  t h e r e .  They w i l ' i  
no longer  be ob l iged  t o  i nha l e  c l o i ~ d s  of d u s t  nor  be exposed t o  
g l a r e  s o i n t e n s e  a s  t o  cause i n  some c a s e s  symptoms & s n o w  
b l i n d n e s s .  I t  wil l 'make l i v i n g  t h e r e  much more p l ea san t  and 
worthwhile. 

IJ New York Botan ica l  Garden 

2/ C i v i l  Aeronaut ics  Adminis t ra t ion  - 



TOPOGRAPHY 

Canton i s  t h e  most rlol'tharn of e i g h t  low c o r a l  i s l a n d s  
known a s  t he  Phoenix I s l a n u s  and 1 ing  between l a t i t u d e  2O 301 
and 4' 401 s,, and long i tude  170° and 1 7 4 O  401 W. It i s  
a  t y p i c a l  a t o l l  w i t h  presumably a  v o l c a n i c  core .  I t s  f r i n g i n g  
r e e f  r i s e s  s o  a b r u p t l y  f rom t h e  deep i n  most p l a c e s  t h a t  
e f f e c t i v e  anchorage f a c i l i t i e s  a r e  p r a c t i c a l l y  l ack ing  f o r  a  
v e s s e l  t o o  l a r g e  t o  e n t e r  t h e  lagoon,  

I n 1 9 4 3  &e n a t u r a l  channel  th rough  t h e  r i m  of t h e  i s l a n d  
was deepened by dredging,  and a new one cut  so t h a t  sea-going 
v e s s e l s  n o t  exceeding 420 f e e t  i n  l e n g t h  can now t i e  up a t  a  
wharf 385 f e e t  10ilg i n  t h e  lagoon,  The c u r r e n t ,  however, 
thpough t h e  channe ls  between lagoon and open ocean can  be 
very s t rong  and t r - .acherous ,  running a t  s i x  t o  e i g h t  kno t s  
a t  f l o o d  and ebb t i d e s .  Ebb c u r r e n t s  l i k e w i s e  produce a  marked 
r i p  whenmixing w i t h  t h e  ocean c u r r e n t s  up t o  a  mi le  o r  more 
o f f  t h e  channel  en t r ance .  The l?:azard t o  which s h i p s  a r e  exposed 
a t  Canton i s  apparen t .  I n  I?@, t h e  SS "Pres iden t  Taylor" ,  
fo rmer ly  t h e  "P res iden t  Po lk ' ,  under c o n t r a c t  from t h e .  
P re s iden t  L ines  t o  t n e  UniCed S t a t e s  Army a s  a t r o o p  .ship,  was 
caught i n  t h e  channel  c u r r e n t  whi le  t r y i n g  t o  disembark t r o o p s  
a s  c l o s e  t o  shore  a s  p o s s i b l e  because of enemy submarine 
danger.  As a  r e s u l t  she p i l e d  up on t h e  r e e f  a t  t h e  en t rance  
of t h e  channel  w i t h  h e r  bow 270 ya rds  from Musick Light .  
Salvage o p e r a t i o n s  were abandoned when a t t e m p t s  t o  r e f l o a t  h e r  
proved unsuccess fu l .  The Army and Navy personne l ,  numbering 
up t o  10 ,000  on Canton, so& s t r i p p e d  h e r  of a l l  usable  g e a r ,  
and t o  t h i s  day odd p i e c e s ' b f  s h i p  f u r n i t u r e  and v e n t i l a t o r s  
may be seen  s t i l l  i n  use on t h e  i s l a n d .  A Japanese 'submarine 
once i n  l a t e  1942 i n e f f e c t u a l l y  s h e l l e d  t h e  u s e l e s s  hulk .  The 
"Pres iden t  Taylor" became a f a v o r i t e  h a n t  f o r  an  a f t e rnoon  
of f i s h i n g  o r  t o  whi le  away a  few hours  from dut  by i s l a n d  
r e s i d e n t s  u n t i l  it was gu t t ed  by f i r e  i n  Nay 194 6 , rumored t o  
have s t a r t e d  from t h e  explos ion  of an i l l i c i t  whiskey s t i l l  
i n  her  hold .  She burned f o u r  days ,  The r u s t e d  and f i r e -  
blackened wreck then  served a s  t h e  most prominent landmark of 
t h e  i s l a n d ,  h e r  f u n n e l  and masts  being v i s i b l e  , f ~ r  e igh teen  
mi l e s  a t  sea .  I n  1954, according t o  M r .  William J. Evans, t h e  
p re sen t  U. S. Resident  A&inis t r? ' tor ,  t h e  v e s s e l  i s  being c u t  
up f o r  s c r ap  and hauled away. 

Canton has been l i kened  i n  shape t o  a  pork chop. I t s  r i m ,  
now served w i t h  an a u t o  road,  i s  150 t o  1,800 f e e t  wide. Th i s  
enc loses  a  lagoon of twenty-f ive  square  mi l e s ,  which i s  about 
e i g h t  m i l e s  long and f o u r  m i l e s  wide a t  t n e  west end. U n t i l  
dredged out  t o  a  dep th  of about t e n  fathoms n e a r  t h e  dock and 
t h e  1,600 by 1,800 f o o t  s h i p  t u r n i n g  bas in ,  t h e  lagoon was 
bad ly  choked up w i t h  l i v e  c o r a l  n e a r  t h e  e n t r a n c e s  where t h e  
f r e s h  ocean water  enab le s  t h e  organisms t o  grow. The n a t u r a l  



depth of t h e  lagoon i s  seldom more than  two and a  h a l f  fathoms, 
and e x t e n s i v e  wt l i t i sh  mudf la t s ,  i nhab i t ed  by c o l o r f u l  f i d d l e r  
c rabs ,  a d j o i n  t h e  shore.  The lagoon, warmer t han  t h e  s u r -  
rounding ocean, i s  s tocked w i t h  f i s h  of many'lsinds, a s  w e l l  
8.s w i th  s t i n g  r a y s  and s h a r k s  which l a s t  make swimmers keep 
a  sharp  lookout.  

The i s l a n d  rim v a r i e s  i n  ha igh t  from twenty t o  t e n  f e e t  
o r  l e s s .  A t  c o r t a i n  a r e a s  a long  t h e  o u t e r  o r  seaward c o a s t s ,  
where t h e  waves hi- t  t he  shore  ' w i t h  g r e a t  violerice du r ing  
storms, l a r g e  f l a t  polis 'hed boulders  of broken r e e f ,  of 
b r e c c i a  c o n s i s t i n g  of ree f  f ragments ,  of hardpan cons i s ' t i ng  of 
conso l ida t ed  stand, and t r i d a c n a  clam she l l s  a r e  p i l e d  up t o  
consi .derable he igh t s .  ' The . i n n e r  shore  s l o p e s  g e n t l y  t o  t h e  
lagoon, ending i n  a  white sandy beach o r  i n  low l e d g e s  of 
overhanging rock: The i s l a n d  has  no supply of f r e s h  wate r  
except t h e  l i t t l e  t h a t  may be t r apped  du r ing  showers i n  up- 
t u rned  t r i d a c n a  .. s h e l l s  - n a t u r a l  Holy Water f o n t s .  Such wate r ,  
due t o  tile humid atmosphere, evapora t e s  bu t  slowly du r ing  t h e  
day. 

The average a n n u a l r a i n f a l l  of about 19 inches  i s  s p a r s e  
f o r - a  t r o p i c a l  l a t i t u d e  and t h e r e  i s  a  s c a r c i t y  of f r e s n  water .  
To augment t h e  supply t h a t  i s  caught  i n  t h e  form of r a i n  from 
r o o f s  of  b u i l d i n g s  and, xed i n t o  individual .  c i s t e r n s ,  bo th  
t h e  C i v i l  Aeronaut ics  Adminis t rakion (CAA) and *he Fan 
American Worla Airways (FAA) have e l a b o r a t e  i n s t a l l a t ~ i o n s f o r  
t he  d i s t i l l a t i o n  of f r e s h  wa te - r f rom t h e  sea .  Th i s  i s  a  c o s t l y  
p roces s  making, of course ,  t h e  w a t e r i n g  of garden p l a n t s  i m -  
p r a c t i c a b l e .  . An. i n d i c a t i o n ,  of t h e  c o s t l i n e s s  of t h i s  p roces s  
i s  shown b ' t h e  f a c t  t ha t :one  good shower f n  ,Apr i l  1951 saved 

I ,  . , .  $ PAA @bout &,000 i n  d i s t i l l a t i o n  c o s t s .  

The $ u G a c e  s o i l  of can ton  c o n t a i n s  n o t  a  p a r t i c l e  o f  
autochthonous o r  n a t i v e  l ava ,  no twi ths t and ing  t h e  i s l a n d 1  s  
presumed' igneous founda t ion .  But here  and t h e r e ,  p a r t i c u l a r l y  
a long  t h e  windward shores ,  a r e  f ragments  of pumice. These a r e  
most ly '  tawny i n  cd lo r  -and l e s s  t h a n  s i x  inches  i n  diameter ,  
though a  fewmay be a s  Large a s  a  man's head. S e v e r a l  rounded 
p i e c e s  about a  f o o t  i n  d iameter ,  f o r  exarripre, were d i scovered  
by D r .  S. G .  Ross i n  A p r i l  195Y. S u c h  s tones  have been c a s t  
ashore a f t e r  hav ing  f l o a t e d  he re  from some a c t i v e l y  v o l c a n i c  
r eg ion  perhaps  thousands o f  mi les  d i s t a n t .  Another unexpected 
t h o u g h e x t ~ e m e l y  r a r e  source  of f o r e i g n  s o i l  f s  rocks  embedded 
i n  t h e  f i r m  g ra sp  of t h e  r o o t s  of t r e e s  t n a t  have washed ashore .  
One l a r g e  t r e e  o b s e r v e d h a d  t r a n s p o r t e d  s i x  r o c k s , a b o u t  a  f o o t  
i n  d iameter ,  t o  t h e  i s l a n d .  Two of t h e s e  rocks  crumbLed i n t o  

' f ragments  upon be ing  h i t  w i t h  a  club.  

The su r f ace  of t h e  land v a r i e s .  The f i n e s t  ca l ca reous  
"c l ay t1  o r  s i l t  occurs  c h i e f l y  a long t h e  l a ~ o o n .  L igh t ,  r e a d i l y  
blown, pink sand c o n s i s t i n g  of Foramin i fe ra  s h e l l s  of t h e  
genus -. B a c u l o g g p s i . ,  and l e s s  abundant ly  of Spae ru l a t a  l e s  son i  



and a  s p e c i e s  of He te ros t eg ina ,  i s  common a long  t h e  beach and 
f a r  t o  t h e  l e e  o f - i t .  It s i f t s  i n  among c o r a l  f ragments ,  - 
s h e l l s  and rubble .  But where t h e s e  a r e  exposed t o - t h e  f u l l  
f o r c e  of t he  winu, t h i s  p ink sand hard ly  covers  them, being 
blown away t o  f i n d  a  wind-free  r e s t i n g  p l a c e  elsewhere.  
Canton, by t h e  way, i s  t h e  f a r t h e s t  n o r t h  from which the 
almost microscopic organism, ~ a c u l o g y p s i n a ,  i.s y e t  known. 
The c o r a l  fragments a r e  of a l l  s i z e s  ur, t o  about f i v e  inches  - 
i n  diameter .  blsewheire,. e s p e c i a l l y  a lbng t h e  beach, occur 
wave worn, s o l i d  p la t forms  of' conso l ida t ed  r e e f  f ragments  
and sand h a l f  a  mi le  and more long.  The s o i l  c o n s i s t s  most ly  
of calcium carbonate  de r ived  fror-$1 marine animals  and p l a n t s  
comminuted i n  t h e  main by wave a c t i o n .  Zn a d d i t i o n ,  t h e r e  
a r e  ex t ens ive  t h i n  a r e a s  of porous hardened guano, t h e  legacy  
l e f t  by myriads of s ea  b i r d s  of p a s t  ages .  Such , depos i t s  
were formerly e x p l o i t e d  by man f o r  f e r t i l i z e r .  The r u i n s  of 
a  s tone  wharf,  perhaps b u i l t  'about 1870 and. j u t t i n g  out  i n t o  
t h e  lagoon, and r u s t e d  i r o n  r a i l s  overgrown wi th  kou t r e e  
t r u n k s  remain today a s  n souveni r  of t h i s  i n d u s t r y  on t h e  n o r t h  
c e n t r a l  s i d e  of t h e  i s l a n d .  Here and t h e r e  a r e  sma l l e r  bu t  
d i s t i n c t  a r e a s  of decayed v e g e t a t i o n  forming an  ac id ,  mois ture  
ho ld ing  humus. Around l a r g e  boulders ,  l o g s  o r  o t h e r  o b j e c t s  
c a s t i n g  shade, i s  a  very cu r ious  f r i a b l e  mnd r a r e  s o i l  con- 
s i s t i n g  of t h e  accumulated excrement of t h e  t e r r e s t r i a l  hermit  
c r ab  (Coenobita per l -a tus )  t h a t  may congregate by t h e  hundreds 
i n  suchsitua.i; ioTg-ciurixc; t h e  hea t  of t h e  .day. Thus Canton 
s o i l  v a r i e s  from b a s i c  a l l  t h e  way t o  very  acfd,  depending 
t o  what e x t e n t  t h m e  typos  of s o l  1- a r e  in termixed.  Areas of 
a c i d  s o i l ,  however, a r e  v e r y  spa r se  indeed. . I n  a d d i t  ion,  t h e s e  
t ypes  of s o i l  and t h e i r  mix tures  b e a r  a  t r a c e  t o  very  h igh  
concen t r a t i ons  of s a l t s  de r ived  from ocean spray,  from f looding ,  
and from c a p i l l a r y  r i s e  from t h e  wate r  t a b l e .  These s o i l s  
a r e  r a r e l y  i f  e v e r  leached out  by an adequate ' supp ly  of. r a i n f a l l .  

. . 
I n  many reg ions  of t h e  aOol l  tno  loose  sand g r a i n s  a r e  

cemented t o g e t h e r  t o  form a t  va r ious  dep ths  a  s idewalk- l ike  
hardpan; ' T h i s  cannot be pene t r a t ed  by deep t a p r o o t s , t h u s  
g i v i n g  advantage t o  p l a n t s  w i t h  shallow spread ing  r o o t s  o r  to..  
quick-growing annuals  t h a t  complete t h e i r  e n t i r e  l i f e  s p a n  . ,  

a f t e r  a  few s t r o n g  showers have drenched t h e  u p p e r  i n ~ h e g  o f ;  
ground. I .  .. . . .  . . . . . .  

. . . . 
Canton, s i t u a t e d  a t  l a t i t u d e  2O 4.61 S., i s  s~un,.baked. 

Th i s ,  and t h e  f a c t  t h a t  many. a r e a s  have been c l e a r e d  of t h e  
l i t t l e  n a t i v e  v e g e t a t i o n  t h e y  ever  possessed b y t h e  b u l l d o z e r s  
of t h e  m i l i t a r y  du r ing  t n e  war, makes t h e  g l a r e  from t h e :  
a labas te r -whi te  ground s t i l1 , rnore  i n t ense .  Th.e r e s u l 5 i n g  hea t ,  
coupled w i t h  t h e  warm water  of t h e  lagoon,  causes  a  cur ren t  o f '  
warm a i r  t o  r i s e ?  Mhen l a r g e  r a i n  c louds  approach such an 
i s l a n d  dur ing t h e  day,  t h e y  sometimes s p l i t ,  d r i f t  around t h e  
i s l a n d ,  ana then  coa l e sce  a g a i n  a s  t hey  have passed ;  o r  i f  

, . . . . 
. ~ " . .  .................. . . . . . . . .  -. 

'"See Appendix A ,  p. 51. - : - li. - 



t h e s e  c louds  a r e  s m a l l ,  t h e y  t end  t o  s k i r t  t h e  edge of t h e  
i s l a n d ,  shedding most o f  t h e i r  r a i n  i n  t:!e ocean. On t h e  
o t h e r  hand a t  n i g h t ,  when t h e  i s l a n d  h e a t  no l o n g e r  r i s e s  
app rec i ab ly ,  t h e  c louds  no longe r  bypass t h e  i s l a n d  and t h u s  
most o f ' t h e  r a i n  f a l l i n g  on it c o n s i s t s  of  l i y h t  n i g h t  
showers. Covering t h e  i s l a n d  with  more v e g e t a t i o n  w i l l  
s l i g h t l y  i n c r c a s e  t h e  f a l l  o f  r a i n  d u r i n g  t h e  day which, i n  
t u r n ,  w i l l  p1,omote a  s l i g h t l y  b e t t e r  growth of v e g e t a t i o n ,  
a  very  desi ra?! le  cond i t i on .  If it were n o t  f o r  t h e  warm water  
o f  t h e  lagoon,  a l i l o s t  landlocked,  such an  i n c r e a s e  mizht  be 
a s  much a s  s i x t o t e n  inches  annual ly .  I n  t ime it may be 
found p r a c t i c a b l e  t o  c o n s t r u c t  channe ls  t h ~ o u g h  va r ious  narrow 
p a r t s  of  t h e  r i m  i n t o  t h e  lagoon t o  cool  i t s  wa te r s ,  t o  reduce 
t h e  s a l i n i t y  s o  a s  t o  5.ncrease d a n t  and i n d i r e c t l y  f i s h  l i f e ,  
and t o  reduce t h e  ha.zardous curEerit t h a t  s h i p s  must noxi buck 
t o  t i e  up a t  t h e  wharf.  

Due t o  man's changes i n  t h e  s u r f a c e  of Canton, it w i l l  
be i n t e r e s t i n g  t o  compare t h e  f u t u r e  c l i m a t e  with t h a t  of  t h e  
p a s t .  The fo l lowing  t a b l e s  a r e  reproduced from "Local C l i -  
ma to log ica l  Data's, U .  S. Yeather  Bureau, 1954. 

Some weather  s t a t i s t i c s  f o r  e a r l y  yea r s ;  no t  shovm be- 
low, have been consu l t ed  a l s o .  These, hovrever, appear  t o  be  
ga rb l ed  i n  s e v e r a l  i n s t a n c e s .  It i s  thought  by some t h a t  f o r  
two y e a r s  t h e  f i g u r e s  f o r  barometr ic  p r e s s u r e  may have been 
added i n  e r r o r  t o  r a i n f a l l ,  g i v i n g  unusua l ly  h igh  and spu r ious  
r e c o r d s  of $0 and 100 inches .  Re t h a t  as it may, t h e  average 
r a i n f a l l  based on c a r e f u l l y  k e p t  r eco rds  is but  1 9  inches ,  
wi th  a recorded l w  of 6.71 inches  i n  193g and a h igh  of 35.97 
i n  1953. Most of t h e  n r e c i ? i t a t F o n  f a l l s  i n  shov~ers  du r ing  
t h e  per iod  f ro~ i l  PIarch Eo Auzust,  wi th  A y ; r i l  and ifay o f t e n  t h e  
w e t t e s t  months. Then t h e  r a i n f a l l  i s  s c a n t  < b r i n g  t h e s e  two 
months,: t hen  t h e  i s l a n d  v e g e t a t i o n  becomes t r u l y  d r y  and s e r e .  

L izh tn ing  and thunder  a r e  r a r e ;  h u r r i c a n e s  a r e  unknown. 
Barometric p r e s s u r e ,  f o l l o v r i n ~  an almost  regu1a.r semid iurna l  
t i d e - l i k e  movemeht, i s  wor th l e s s  as an  i n d i c a t i o n  of weather 
changes. Average v i s i b i l i t y  i s  f r o %  1 2  t o  30 mi l e s .  Low 
c louds  a r e  few, and. f o g  o r  m i s t  i s  unknown. A ha.ze, known 
t o  Hawaiians as  -- ehukai  and caused by s a l t  p a r t i c l e s  c a s t  i n t o  
t h e  atmosphere by waves breakLng on t h e  r e e f ,  may a t  t imes  
prove troublesome t o  l and  a i r c r a f t .  

The a i r  t e m p e r a t w e  i s  w a c t i c a l l y  c o n s t a n t  throughout 
t h e  y e a r ,  reach ing  about I?:, i n  t h e  a f t e rnoon  and 
dropping t o  720 F .  a t  n i g h t .  The fo l lowing  shows t h e  tempera-.  
t u r e ,  t aken  over  a  p e r i o d  of e i g h t  yea r s .  

The p r e v a i l i n g  winds blow from 2.N.E. t o  C.S.E. I'iest win 
a r e  very r a r e .  The breeze i s  u s u a l l y  a s t eady  one of 1 2  t o  1& 
m i l e s  p e r  hour; T h i s  r e f r e s h i n g  b reeze  makes t h i s  e ~ u a t o r i a l  



a t o l l  l i v a b l e  f o r  man. It makes i t  more d i f f i c u l t  f o r  p l a n t s ,  
however, t o  r e t a i n  i n  t h e i r  t i s s u e s  t he  s c a n t  amount of water  
they have absorbed from t h e  s o i l .  

Because of l o c a l  weather  cond i t i ons ,  such a s  s t r e n g t h  and 
d i r e c t i o n  of wind, it i s  d i f f i c u l t  t o  p r e d i c t  t h e  t i d e  and cur-  
r e n t  a c c u r a t e l y  f o r  nav iga t ion .  T h e  mean h igh  water i n t e r v a l  
i s  e x a c t 1  5 hours .  The mean range i s  3..3 f e e t ,  and t h e  sp r ing  
rang2 i s - l . 0  f e e t . ,  A s  t h e r e  a r e  bu t  two breaks  through t h e  
surrounding r i m  of land i n t o  t h e  lago~on,,  t h e  movement of  wate r  
w i t h i n  t h e  lagoon l a g s  behind t h e  ocean t i d e s .  When d r i v i n g  - 
a long  t h e  narrow southwest r i m  o f  t h e  a t o l l  w i t h  bo th  expanses 
of wate r  i n  f u l l  view a t  c l o s e  range,  t h e  d i f f e r e n c e  i n  wafer 
l e v e l  between lagoon and ocean i s  a t  t imes  so g r e a t  a s  t o  look 
s t r a n g e l y  unna.tura1. Because of t h e  g r e a t  shallow expanse of 
almost landlocked seawater  exposed t o t h e  t r o p i c  sun, t h e  
lagoon water i s  f a r  s a l t i s r  t h a n  t h a t  of t h e  open ocean. 

The in f luence  of t h e  t i d e  i s  n o t i c e a b l e  throughout  t h e  
e n t i r e  r i m  of t h e  i s l a n d ,  no ma'iter where t e s t  h o l e s  a r e  bored 
t o  t h e  water  t a b l e .  From t e s t s  made i n  e a r l y  1 9 5 0 b y  D r .  L. H. 
MacDaniels; we f i n d  t h a t  t h e  s a l t  content  v a r i e s  tremendously ,' 

on o r  i n  t h e  r i m .  That of wa te r  from the  open ocean h a s  ( a s  
c h l o r i d e )  20,300 mg. of c h l o r i n e  p e r  l i t e r ,  Water from a  
d r y i n g  pool a t  t he  extreme sou theas t  end of t h e  i s l a n d  w a s .  . 
a c t u a l l y  supe r sa tu ra t ed  and had a content  of  -90,000 mg. That 
of t h e  F r i g a t e  Pool, where t h e  b i r d s  wi th  open beaks  and lowered 
heads swoop down t o  d i p  up a  d r i n k  of water  i n  t h e i r  lower b i l l s  
measures bu t  1/,200 mg. The new B r i t i s h  w e l l ,  t h r e e  hundred f e e t  
nor thwest  o f  t he  o l d  one and t h r e e  hundred f e e t  from t h e  .lagoon; 
had only 2,000 mg., a t  a  d e p t h  of t h r e e  . . f e e t .  

HISTORY 

A s  p r e h i s t o r i c  r u i n s  prove,  Sydney and g u l l  I s l a n d s ,  sou th  
of Canton, were e v i d e n t l y  i n h a b i t e d  f o r  some t ime by P a c i f i c  
i s l a n d e r s  before  t h e  coming of t h e  whi te  man. There is., however, 
no good evidence t o  show t h a t  such i s l a n d e r s  e v e r l i v e d  on Canton 
f o r  any l e n g t h  of t ime,  though according t o  Car1.E. Meinicke.:L 
quadrangular  r u i n s  of l a r g e  c o r a l  b locks  occur t h e r e  which he 
cons ide r s  a s  c e r t a i n l y  a n c i e n t  temples.  Such people ,  w i t h  t h e  
a i d  of 'a l a r g e . s h e l 1 ,  could have dug down t o  po' table,  though 
s a l t y ,  wate r .  Whether t hey  d i d  so  no one p r e s e n t l y  knows. 

The whaler  " lnoenix"  d i scovered  Winslow Reef,  nor thwest  of 
Canton, i n  1851, and t h e  name of t h i s  v e s s e l  became a t t a c h e d  t o  
t h e  e n t i r e  group of i s l ands .  As guano had become a  commodity 
of g r e a t  value ,  t h e  American Ciuano Company, t h e  United S t a t e s  

%ein icke ,  C.  E. Die I n s e l n  d e s  S t i l l e n  Ozeans. 2  : 265 - 268. 
1888. 
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~ u a n o  Comnpmy, and t h e  Phoenix Guano Coy~pany were f ormed. Then 
i n  t h e  Honolulu miss ionary  p u b l i c a t i o n  The Fr iend" '  of  A p r i l  20, 
1859, and elsewhere,  t h e  c l a i m  of ownership by t h e s e  cornparlies 
of about f i f t y  guano i s l a n d s  was recognized by t h e  United StaLes 
Gover3nment. It s t a t e d  t h a t  t h e s e  i s l a n d s  'which "have'become t h e  
p r o p e r t y  of c i t i z e n s  of t h e  United S t a t b s .  . . h a v e  been recog- 
n i zed  by t h e  Government a s  p e r t a i n i n g  t o  i t s  t e r r i t o r i e s  under 
t h e  a c t  of Congress approved August 18, 1856." One of t hese  
i s l a n d s  now newly under t h e  American f l a g  was Mary's I s l a n d .  
I ts  long i tude  and L a t i t u d e  were given,  and t h e s e  p r a c t i c a l l y  

c o i n c i d e  w i t h  those  of Canton. When Mary! s  I s l a n d  was a c t u a l l y  
f i r s t  d i scovered  b t h e  wh i t e  man is not  known, bu t  it must have 
been p rev ious  t o  1 g 28 because t h a t  gear  i t  was l i s t e d  i n  t h e  
Reyno.ld1 s  Report on page: 12 a s  Mary Balcoutl  s I s l a n d .  

On 1hrCkl 4., 185L1., t h e  iqew Bedford whaleship "Canton", 
Cnpt.. Andrew J. Wing, p i l e d  up on t h e  r e e f  of Mary B a l c o u t f s  
I s l a n d  oxb, b r i e f l y ,  Mary1 s I s l a n d .  Af t e r  a  s h o r t  s o j o u r n  on 
the ,  w a t e r l e s s  i s l a n d ,  t h e  c a p t a i n  and crew took t o  t h e i r  open 
b o a t s  and reached Guam a f t e r  f o r t y - n i n e  days  at sea .  Commnder 
R .  W.  Meade of t h e  U.S. S. "Narraganset t"  surveyed Naryt s  I s l a n d  

I t  i n  1872, and a t  t h a t  t ime renamed t h e  i s l a n d  Canton" t o  com- 
memorate t h e  shipwreck e i g h t e e n  years  be fo re .  The name, though 
i n a p p r o p r i a t e ,  s tuck.  Unlike t h a t  of  t h o  c i t y  of  sou thorn  China, 
however; t h e  name Canton i s  now pronounced w i t h  t h e  f l . r s t s y 1 -  . . 

l a b l e  accented.  . . 

A s  t h e  supply of gunno became dep le t ed  i n  t h e  Phoenix 
I s l a n d s ,  t h e  American companies abandoned thorn. John T'. Arundel 
and Company, a  London c o n c e r n ,  t hen  stepped i n  and took  over t h e  
i s l a n d s  between 1881 and 1893, t h e  B r i t i s h  f l a g  be ing  h o i s t e d  
and a  p r o t e c t o r a t e  dec l a red .  In 1916 Canton and t h e  ne ighbor ing  
i s l a n d s  were leased  f o r  e ighty-seven yea r s  t o  Capt. A l l en  of t h e  
Samoan Shipping and Trading Company. He p l an t ed  some coconut 
t r e e s ,  w i t h  t h e  purpose of s t a r t i n g  a  copra  i n d u s t r y .  The l a s t  
t r e e ,  now a n  e r e c t  dead . t r u d k  t h i r t y  f e e t  high,  surv ived  u n t i l  
1950. Because - th is  t r e e  was v i s i b l e t o  s h i p s  a t  s e a ,  Canton was 
o f t e n  known a s  t h e  Lone Tree  I s l a n d  t o  s a i l o r s .  

. . 

APter Capt. A l l e n ' s  d e a t h  i n  1925, tile i s l a n d s  were aga in  
abandoned. But w i th  avia- t ion coming t o  t he  f o r e  and t,he Phoenix 
I s l a n d s  being p o s s i b l e  a i r p l a n e  s tepping  s tones  between North 
America and A u s t r a l i a ,  the United S t a t e s  and Grea t  B k i t a i n  bo th  
became v i t a l l y ' i n t e r e s t e d  i n  t h e  Phoenix Group, -, 

Though t h e  B r i t i s h  s loop  "Lei th"  claimed Canton f o r  t h e  
crown i n  19 36, when H.M. S. "Wellington" brought New Zealand 
s c i e n t i s t s  t o  t h i s  a t o l l  on May 26, 1937 t o  s t u d y  a  s o l a r  
e c l i p s e ,  a  U.S. Navy - Nat iona l  Geographic Soc ie ty  e c l i p s e  p a r t y  
aboard t h e  Navy seaplane t ende r  U.S.S. "Avocet-" was a l r e a d y  
t h e r e .  It had e r e c t e d  a  conc re t e  nionument bear ing  embedded i n  
i t  two American f l a g s  of p o r c e l a i n  enamel on s t a i n l e s s  s t e e l ,  



cla iming ownership of t h e  a t o l l  f o r  t h e  United S t a t e s .  One f l a ?  
f a c e s  t h e  r i s i n g  sun; t h e  o t h e r ,  t h e  s e t t i n g  sun. On one s i d e  
of t h e  cement block,  a t  r i g h t  ang les  t o  t h e  f l a g s ,  i s  t h e  smal l  
b r a s s  s e a l  of t h e  Nat iona l  Geographic Soc ie ty .  On Memorial Day 
t h e  nonument was unvei led w i t h  a p p r o p r i a t e  ceremonies. The 
"Avocetf' had s e l e c t e d  the  b e s t  anchorage i n  the .  channel  and 
re fused  t o  move when t h e  B r i t i s h  demanded it. The B r i t i s h  t h e n  
f i r e d  a  s h o t  a c r o s s  t h e  bow of t h e  American v e s s e l  and, accord-  
ing  t o  some r e p o r t s ,  t h e  Americans r e t a l i a t e d  i n  l i k e  manner. 
Both cap ta ins , '  r e a l i z i n g  t h a t  t h e i r  behavior  i n  t h i s  a f f a i r  
smacked of a  G i l b e r t  & S u l l i v a n  o p e r e t t a ,  t h e n  wired t h e i r  
r e s p e c t i v e  goverrlrnents ia London and klashington what t o  do nex t .  
Both r ece ived  q u i t e  s i m i l a r  i n s t r u c - t i o n s  t o  do no th ing  r a s h .  
S c i e n t i s t s  of bo th  n a t i o n s  t h e n  s tud ied  t h e  e c l i p s e  of June 8, 
p e r s o n a l l y  c o r d i a l  though o f f i c i a l l y  a  b i t  cool .  Then before  
depa r t i ng  t o  l eave  Canton t o  h e r  s ea  b i r d s  and c rabs ,  t h e y  l e f t  
t h e  f l a g s  of t h e i r  ' r e s p e c t i v e  n a t i o n s  f l y i n g ,  t h e i r  f l a g p o l e s  
embedded f i r m l y  i n  s t o n e  founda t ions .  I n  J u l y  t h e  U.S. mine- 
sweeper "Swan" s a i l e d  t o  Canton i n  a  v a i n  s ea rch  f o r  t h e  t r a g i c  
Amelia Ea rha r t  Putnam and h e r  n a v i g a t o r  Fred Noonan. The 
fo l lowing  mon thGrea t  B r i t a i n  landed two r a d i o  o p e r a t o r s  and 
equipment t h e r e .  The B r i t i s h  Ambassador i n  Washington asked 
t h e  U.S. S t a t e  Department t o  remove t h e  American markers 
c la iming sovere ign ty ,  In s t ead  of coniplying,' P re s iden t  F r a n k l i n  
D. Roosevelt on March 3, 1938, pu t  Canton; a s  we l l  a s  ne igh -  
bor ing  Enderbury Laland, uncier t h e  j u r i s d i c t i o n  of t h e  S e c r e t a r y  
of t h e  I n t e r i o r .  Four days  l a t e r  f o u r  Americans of Hawaiian 
ances t ry  were diseinbarked from t h e  U,S. Coast Guard c u t t e r  
"Roger B. Taneytf on Canton as c o l o n i s t s .  On Apr i l  1 t h e  
S e c r e t a r y  of t ho  I n t e r i o r  g ran ted  Pan American Airways a  l i c e n s e  
t o  use Canton a s  a  s t o p  on t h e  California-Hawaii-South P a c i f i c  
f l y i n g  r o u t e ,  a l l  personne l  t o  be American c i t i z e n s .  

~ u l i  t i t l e  t o  Canton has  no t  y e t  been s e t t l e d .  &.gland 
c la ims ownership of t h e  i s l a n d  because o f  her  h o i s t i n g  h e r  f l a g  
on v a r i o u s  members of t h e  Phoenix Group, though n o t  a c t u a l l y  
on Canton, i t s e l f ,  between 1889-1892. . T h e u n i t e d  s t a t e s  c la ims 
ownership because of Ciiscovery and a d v e r t i s e d  c la ims  of owner- 
dhip  du r ing  whaling day s ,  and p a r t i c u l a r l y  on t h e  proclamat ion 
i s sued  i n  t h e  P r e s i d e n t ' s  name o'n t h e  g e n e r a l  sub jec t  of i s l a n d s ,  
which r e a d s  a s  fo l lows :  

"The f i r s t  c l a im  t o  t i t L e  over  undiscovered t e r r i t o r y  
r e s t s  on tho  d i s c o v e r e r .  
2. Under t h i s  p o i n t ,  many i s l a n d s  i n  t h e  P a c i f i c  
were f i rs t  d i scovered  by American f l a g  sh ips .  
3.  The United S t a t e s  nas always he ld  t h a t  mere 
d i scovery  does  n o t  g ive  f i n a l  t i t l e ,  I T  it is  n o t  
fol lowed by reasonable  occupat ion it i s  i n su f f ' i c i en t .  
4. I n  r e l a t i o n  to  t n e  i s l a n d s  i n  ques t ion ,  of which 
t h e r e  a r e  many, t h e  United S t a t e s  i s  assuming t h e  
r i g h t  t o '  occupy e i t h e r  beoause of ( a )  d i scovery ,  



( b )  fobmer occuuatiozi. o r  ( c )  f a i l u r e  
n a t i o n  t o  occupy, o r  i. combination of 
and ( 0 ) .  
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D i f f e r e n c e s  r ega rd ing  Canton were 

of any o t h e r  
( a ) ,  ( b ) ,  

f i n a l l y  reso lved  
between t h e  two Powers on ~ ~ r i r  6, 1939, when u . s . -Sec re t a ry  of 
S t a t e  Corde l l  i-Iull and' B r i t i s h  Ambassador S i r  Ronald Lindsay 
s igned a  t r e a t y  whereby : B r i t i s h  a i r c r a f t  a r e  guaran teed  e q u a l  
use of Atnerican a v i a t i o n  : f a c i l i t i e s  on Canton, t h e  i s l a n d  t o  b e  
an Anglo-American condominium f o r  f i f t y  y e a r s  o r  unt i l .  l a t e r  
mouif i e d  o r  t e rmina t ed ,  A s  a  r e s u l t ,  a  d i s t i n c t  American and a  
d i s t i n c t  B r i t i s h  community were b u i l t  on t h e  i s l a n d  i n  c l o s e  
proximity  t o  one another  on t h e  southwest  r i m .  The p ionee r  i n  
t h i s  work was Pan Americaa f ~ i r w a y s ,  which commissioned t h e  
"North Haven" t o  l eave  San F ranc i sco  i n  May 1939 and t o  p l ace  a  
constructi .on crew of f o r t y - t h r e e  and a  g r e a t  q u a n t i t y  of s u p p l i e s  
on Canton.' I n  seven months t h e s e  me:1 had b u i l t  a  modern h o t e l ,  
a  hospifial  and a  r a d i o  s t a t i o n  on Cal ton  and had b l a s t e d  danger-  
ous c o r a l  h e a d s  o u t  of t h e  seap lane  runway i n  t h e  lagoon. The 
f i r s t  p l a n e  F l i g h t  occur red  i n  August 1939. With ou tbreak  of 
war, PAA s e r v i c e  was ternporar i ly  suspended, and t h e  Army and Navy 
tnade exte ,ns ive  improvements on tkle isla.nd. T h e r e a f t e r  t h e  
company resumed f l i g h t s ,  o p e r a t i n g  under.  c o n t r a c t  t o  t h e  Naval 
A i r  Transpor t  -S'ervice.. I n  l a t e  1942 Japanese submar jms .  s h e l l e d  
t h e  i s l a n d  t h r i c e .  . On iiIarch 25, 1947, Japanese a i r c r a f t  bombed 
t h e  i s l a n d ,  i n z l i c t  iilE s l i g h t  damage. " . , .  

. .. ,. 

The i s l a n d  was ~ u r v e ~ ~ d b e t w e e n  M a ~ c h  and Ju ly  1338 f o r  t h e  
Department of t h e  I n t e r i o r  and r e c e n t l y  r e v i s e d ,  c h i e f l y  yege- 
t a t i o n a l l y  by Hatheway, s ee  Fig.  1 of A t o l l  Research 3u l l e t j . n  43. 

As Canton provides  t h e  b e s t  f a c i l i t i e s  f o r  ~ w d ' i n g  b o t h  s e a  
and l and  p l a n e s  i n  t h e  E q u a t o r i a l  P a c i f i c ,  t h e  UnJted S t a t e s  
f i r s t  dredged out  p a r t s  of  t h e  lagoon f o r  a  seaplane runway. 
But as,  s eap lanes  bec.ame o b s o l e t e ,  l and ing  s t r i p s  .were b u i l t  by 
U.S. Army e n g i n e e r s ,  one running e a s t  and west  and t h e  o t h e r  
n o r t h  and, south .  Revetments, f o r  t h e  p r o t e c t L o n  of f i g h t e r  
p lanes ,  a l s o  were b u i l t . ,  end s t i l l  remain. , . The..east-west .  Pun- 
way was extended and r e s u r f  aced by CAA i n  1950, , . T h e  nor th-south  
runway has  s i n c e  been abandoned a s  w e l l  as  a  f i g h t e r .  s t r i p  about  

t h r e e  m i l e s  e a s t  of t h e  main.  runway. The. ; p r e sen t  rGnway : i s  b u i l t  
t b  handle t h e  l a r g e s t  commercial a i r l i n e r s  now i n  u se .  :It. ,has  
a  r o t a t i n g  beacon approximately  f o r t y  f e e t  above mean s e a ,  l e v e l  
w i t h  a  s p l i t .  wh i t e  l i g h t  t u r n i n g  a t  6 r.p.m. T h i s  has  been 
r e p o r t e d  a s  v i s i b l e  a t . . d i s t ances  of s i x t y  rni1.e~ by approaching 
p l anes ,  and t h i r t y - s i x "  m i l e s  by s u r f a c e  v e s s e l s .  It is l i g h t e d  
from dusk t o  dawn. T;he cons t ruc . t ion  o f  .th5s.:be$qon makes 
Musick Ligh t ,  a  wh i t e  c  ylinclr.ica.1: s,tone t owec twenty-eight  f e e t  
above the  wate r  on the. s o u t h  s i d e  o f  t h e .  lagoon en t r ance ,  l e s s  
important .  Fo r  some t ime i t  was l i g h t e d  by r eques t  only .  I n  
1954 i t  was maintained by t h e  U. S, Coast Guard, and burned 
every n i g h t .  



Musick Light  was named i n  honor of Capt. Edwin C. Musick 
who inaugurated the f i r s t  scheduled cargo and mai l  s e r v i c e  
between t h e  United S t a t e s  and N s w  Zealand on December 23, 1937. 
He and h i s  crew pe r i shed  o f f  Sarnoa du r ing  t h e  second f l i g h t  i n  
t h e  fo l lowing  January. The plaque on the  monument, e r e c t e d  i n  
Ju ly  1958, r e a d s  a s  fo l lows :  

DEDICATED BY THE UNITED STATES 
DZPARTMENT OF TBE INTERIOR 

TO TiGi CRbW OF 
PAN AMERICAN AIRWAYS 

" SAiUIOAN CLIPPER" 
LOST AT SEA ON <JANUARY 11, 1938 

w i a m  SURVSYING FIRST SOUTH 
PACIFIC AERIAL TRADE ROUTE -.,. x Y. , ~c i t 

Capta in  E. C. Musick 
C .  G.  S e l l e r s  P. S. Brunk, Jr. 
F, J. MacLean J. .W. S t i ck rod  
J. A,  Brooks T. J. F ind ley  

During t h e  war p i l l b o x e s  and o t h e r  f o r t i f i c a t i o n s  were 
e r e c t e d ,  t h e i r  cement remains s t i l l  d o t t i n g  t h e  f l a t  landscape.  
With t h e  f a l l  of Tarawa, Canton dec l ined  i n  m i l i t a r y  importance 
and i n  1946 a v i a t i o n  f a c i l i t i e s  were t r a n s f e r r e d  from t h e  War 
Department t o  tho  Uepartment o f  Commerce. I n  1950, modern 
housing u n i t s  f o r  t:ie CAA personnel  were cons t ruc ted  n e a r  t h e  
runway on the  northwest  r i m  of t h e  i s l a n d .  l'lans a r e  under way 
t o  conso l ida t e  a l l  a c t i v i t i e s  on t h e  n o r t h  s i d e  of t n e  i s l a n d .  
Pan American Airways, now renamed Pan American World Airways, 
and t h e  B r i t i s h  community a r e  s t i l l  on t h e  s o u t h  r i m ,  a s  w e l l  a s  
t h e  q u a r t e r s  f o r  American bachelor employees of CAA. 

Canton I s l a n d  g a i n s  i t s  p resen t  importance from i t s  s t ra-  
t e g i c  l oca t ion .  It i s  t h e  f u e l i n g  s t o p  f o r  t h r e e  d i f f e r e n t  
commercial a i r l i n e s ,  namely, Pan American lrlorld Airways, Qantas  
Empire Airways (QEA), and Canadian P a c i f i c  A i r l i n e s  (CPA). These 
f l y  an  aggregate  of f i f t y  passenger  p l anes  per.month between 
Hawaii and F i j i .  Prom t h e s e  c e n t e r s ,  a s  hubs, passengers  can 
r a d i a t e  by p lane  o r  boat  t o  a l l  p a r t s  of t h e  e a r t h .  Canton 
I s l a n d  has a  wharf where v e s s e l s  of 5,000 g r o s s  t o n s  can t i e  up 
i f  necessary.  It b o a s t s  two p o s t  o f f i c e s  i n  t h e  very  same 
bu i ld ing ;  one American, t h e  o t h e r  B r i t i s h .  P o s t a l  s e r v i c e  by 
a i r  i s  a v a i l a b l e  twice  a  week bo th  n o r t h  and south;  by su r f ace  
c a r r i e r  a t  i r r e g u l a r  i n t e r v a l s ,  averaging perhaps  once i n  f o u r  
t o  f i v e  months. Wi re l e s s  s e r v i c e  i s  a v a i l a b l e  t o  t h e  pub l i c .  
Being a  c e n t e r  of a i r  t r a n s p o r t ,  i n s t a l l a t i o n s  a r e  of t he  b e s t .  
It has  a  modern weather  bureau,  employing seven men. 

A h o t e l  opera ted  by PAA provides  room and board a t  approxi-  
mate ly  $10.00 p e r  day f o r  t r a n s i e n t s .  Noving. the  American 
popula t ion  from t h e  sou ths ide  o f  t h e  a t o l l  t o  t h e  n o r t h s i d e  has  



gone apace. By 1954 CAA hnd ready f o r  occupancy i n  t h e  l a t t e r  
a r e a  25 modern fami ly  q u a r t e r s ,  had s e t  up f%ve quonse ts ,  and 
had r e h a b i l i t a t e d  f i v e  former m i l i t a r y  q u a r t e r s .  PAA now has  
f i v e  f ami ly  q u a r t e r s ; . a n d . S t a n d a r d  O i l ,  a  two-family house t h e r e .  
A h o s p i t a l ,  w i t h  a  phys i c i an  i n  c o n s t ~ m t  a t t endance ,  i s  i n  t h e  
v i c i n i t y .  

I n  1951  t h e r e  was no school  f o r  American ch i ld ren ;  bu t  t h e  
few c h i l d r e n  of G i l b e r t  .m.d E l l i c e  I s l a n d e r s  l i v i n g  i n  t h e  
B r i t i s h  s e t t l emen t  were , b e i n g  t a u g h t  by t h e  f i f t e e n  yea r  o l d  
daughter  of t i le  Chief of P o l i c e ,  a  n a t i v e  of' t h e  E l l i c e  I s l r n d ~ .  
By 1954., accord ing  t o  Evans, Canton %as a  good school  w i t h  a  
t e a c h e r  f u r n i s h e d  b y t b e .  Department of' t h e  i n t e r i o r ,  a d  a  
k inde rga r t en -nu r se ry .  school  w i t h  a  t e a c h e r  h i r e d  by t h e  r e s i d e n t s .  
Twenty-six c h i l d r e n  a t t e n d  t a e  "grade" school ,  and twelve a r e  i n  
k inde rga r t en .  Three of t h e  g rade  school  p u p i l s  a r e  G i l b e r t e s e  - 
two g i r l s  and a  boy. These G i l b e r t e s e  c h i l d r e n  a r e  b r i g h t .  
There i s  a l s o  a  G i l b e r t e s e  school  i n  t h e  B r i t i s h  Compound. I t  

Threo o i l  companies do b u s i n e s s  on Canton. According t o  
t h e i r  announcements A s f a t i c  Petroleum Corpora t ion  s p e c i a l i z e s  
i n  a v i a t i o n  g a s o l i n e  and a i r c r a f t  o i l s ;  Standard O i l  Company of 
C a l i f o r n i a ,  i n  Chevron a v i a t i o n  gasol-ine arid R.P.14. a v i a t i o n  o i l ;  
and Standard-Vacuum 0.51 Company, i n  a v i a t i o n  g a s o l i n e  100/130 
and Esso -av ia t ion  o i l  120. 

The only i n d u s t r y ,  n o t  connected w i t n  a i r  t r a v e l ,  i s  f i s h i n g .  
Three concerns a r e  now l i c e n s e d  by t h e  American m d  B r i t i s h  
governments t o  engage i n  t i l i s  e n t e r p r i s e .  T h e i r  c a t c h  i s  shipped 
by a i r  t o  Honolu3.u. An impress ion of t h e  r e l a t i v e  importance of 
t h i s  bus ines s  may be ga ined  from t h e  c a t c h  of one of t h e  com- 
pan ie s  i n  Ju ly  1950. It removed a  t o t a l  weight of  17,984 pounds 
of f i s h  from Canton, t h i s  amount b reak ing  up i n t o :  

Hullet------13,488 l b s .  
Manini------ 1,798 " 
Aholenole--- 1,079 I1 

Oio--------- 
TJu---------- 

899 " 
719 " 

The census  of Canton I s l a n d ,  a s  of  December 31, 19119 , i s  
i l l u m i n a t  i ng  : 

Popula t ion  1. - -  
Nat i o n a l i t v  Nen Women Chi ldren  Tota l  
U. S. c i t i z e n s  . 15 ~ 15 ''2 15 13 

11~7 
G i l b e r t  and S l l i c e  I s l a n d e r s  10 

1 8  2  o 
1.3h 

Mew Zaa landers  20 
F i j i a n s  12 0  0  12 
A u s t r a l i a n s  8 0  0 8 - ~ 

Tongans 3 0 0  
2  0 .  . 0 .  . 

3 
Par t -P i  j i a n s  2  
French . 1 - 0 0 

Total.  32 T% 



2 .  Employer -- Urganizatiorls ( employees only;  dependents shown 
i n  t o t a l s  above) 

F i she r  Associ,atos 
U, S.citizens--------------------- 3 2 
G i l b e r t  and E l l i c e  Is landers-- . - - - -  9 
New Zealanders-------------------- 1 

O i l  companies 
U.8, citizens--------------------- 
G i l b e r t  and E l l i c e  Islanders--- .---  

5 
Australians----------------------- 

5 
3 

B r i t i s h  S t a t i o n  
G i l b e r t  and E l l i c e  I s landers - - - - - -  16  

P r i v a t e  
Gilbeptose---------------------- .--  1 

(The 42 e is her Assoc ia tes  pe r sonne l  and t h e  5 U.S. c i t i z e n s  under 
O i l  Companies a r e  engaged i n  c o n s t r u c t i o n  and do not  r e p r e s e n t  
11 permanent" popula t ion ,  n o r  does t h e  personne l  of R.C.  S. 

I! Margaret", which v e s s e l  was i n  p o r t  on December 51, 1949,) 

3. Fede ra l  Personnel  
C i v i l  Aeronaut ics  Administrat ion-----  7 0 

The U.S .  Government on Canton I s l and  i s  admin i s t e r ed  l i k e  a' 
s h i p  a t  sea .  Tine U. S. .Adminis t ra tor  r e p r e s e n t s  o t h e r  government . 
agenc ie s  i n  t h e  fol lowing c a p a c i t i e s :  f o r  example, f o r  t h e  C A A  
h e  i s  I s l and  Manager; f o r .  T reasu ry  he i s  Disburs ing ~ g e n t / ~ a s h i e r ;  
f o r  J u s t i c e  he i s  Deputy Marshal l ;  f o r  Coast and Geodet ic  Survey 
he i s  Tide Observer. 

( O f  t h e  70 CAA employees shown, 25 a r e  engaged i n  cons t ruc -  
t i o n  and do n o t  r ep re sen t  "permanent" popula t ion .  ) 



. , .. . . : 
, .. . . 
~ .. - 4. [Sraff ic Data . . . .. 

, . . ,  .. 
C a r r i e r  Weekly F l i g h t s  Passengers  

6 Pan Armrican World Airways 9 0 
B r i t i s h  Conmonwealth P a c i f i c  A i r l i n e s  6 90 
Canadian P a c i f i c  A i r l i n e s  1 15 
U. S. Navy (Samoa) 15 
C i v i l  Aeronaut ics  Admin i s t r a t i on  -- 10  

Weekly t o t a l  220 
Annual t o t a l  11,440 

(FAA h a s  two weekly round t r i p s  from t h e  U.S. mainland i o .  . '  

A u s t r a l i a  and oile t o  New Zealand.  BCPA has  row? round t r i p s .  
CPA f r o m  Canada t o  A u s t r a l i a  t r a n s i t s  sou th  one week. and n o r t h  

: t h e  n e x t .  CAA a i r c r a f t  f l y  from Oahu, fIawaiian ~ s l a n d ' s ,  tQ 
Canton I'slzinc! snd r e t u r n  approxlniately eve ry  t h r e e  weelts.In'l9rjh. 
Qan ta s  Empire Airways r e p l a c e d  BCPA.) 

' Shjps c a l l i n g  a t  Canton duriny; t h e  y e a r  5 -  -- 

The B r i t i s h  ~ o v e r n m e n t  on Canton i s  adminis ;<ered by t h e  
C o l o n i ~ l  O f f i c e ,  ard  i s  i n  p e r f e c t  harmony wi th '  t h e  United' S t a t e s  
Adminis t ra tor .  B r i t i s h  s 'ub jec t s  a r e '  governed b y ' R r i t i s h  law; 
Am r i c a n  c i t i z e n s  ,, b y  U.S. mar i t ime law. Each n a t i o n  r e s p e c t s  
t h e  o t h e r ' s  laws. I t  i s  fo17bidd@n under B r i t i s h  'law f o r  Fiji::r .s 
and G i l b e r t  a ~ l d  E l l . i c e  I s l a n d e r s  t o  drfr-k i n o x i e a t i n g  !.iquors; 
t h e y  have t h e i r  ha rmles s  and refreshin;;  -... kawa'ol? L--- ynngona a s  a  
s u b s t i t u t e .  It i s  l i k e w i s e  forb idden  :'or any B r i t i s h  s u b j e c t  t o  
supply any a l c o h o l i c  d r i n k s  t o  such P a c i f i c  i s l a n d e r s ,  t h e  
punishment be ing  imprisonment f o r  t h r e e  months o r  a f i n e  of .L'~o/!o! 
o r  both . '  For an American, f o r  example., t o  a i d  a  B r i t i s h  s u b j e c t  
i n  'breaking t h i s  B r i t i s h  l i q u o r  law might s u b j e c t  h i m  t o  b i imissa :  
f % o m h i s ' p o s i t i o n  on t h e  i s l a n d  a s  an u n d e s i r a b l e  troublemak'er. 
Fo r  any he inous  crime,  on t h e  o t h e r  hand, t h e  suspec t  would b e  
t r i e d  i n  Federal- c o u r t  i n  Ilonolulu, Hawaii. 

. . 

I n  tn- i s '  condom'lnium, ~ m e r i c a n  workmen r e c e i v e  wages a s  h i p h  
a s  o r  h ighe r  ' t han  worknen performing s i m i l a r  t a s k s  i n  Hawaii  o r  
t h e  c o n t i n e n t a l  United S t a t e s .  B r i t i s h  workmen unde r ,  B r i t i s h  
r u l e  r ece ive  wages.-ac,c,ordfng t o  B r i t i s h  ~ t ~ n d a c d ' s ' ;  P o l i i n s t a n c e ,  
according t o  a  r e g u l a t i o n  pos ted  by the;  U i s t r i c t  'Office 'r ,  
June 14, 1950, t h e  fo l lowing  wages f o r  t h e  employment of domest ic  
co lored  l abo r  were e s t a b l i s h e d  a s  t h e  l e g a l  r a t e :  

Du t i e s  Frequency' Rate e r  month 
Washing and/or .ironlkig ' Once perb week 

I I  I I  Twice , p e r  week $!.00 7.00 
Genera l  housework Up td '3"hrs. :  p e r  day 12.00 

( 6  days pe r  week) 



"(Employers a r e  no t  expected t o  main ta in  employees a s  r ega rds  
r a t i o n s ,  should they  d e s i r e  t o  do t h i s ,  t h e  L j i s t r i c t  O f f i c e r  
w i l l  immediately be advised  of t h i s  i n t e n t i o n  and w i l l  de termine 
a  r e d u c t i o n  i n  t h e  s a l a r y  o r  s a l a r i e s  concerned, t o  meet such a  
contingency . ) 

LAND FLORA 

From t n e  b i o l o g i c a l  s t andpo in t  i t  i s  more l o g i c a l  t o  beg in  
a  d i s c u s s i o n  of a  f l o r a  w i t h  t he  most p r i m i t i v e  p l a n t s ,  a q u a t i c  
ones, and t o  end w i t h  t h e  most complex. But a s  t h e  purpose of 
t h e  v i s i t  t o  Canton d e a l t  p r i m a r i l y  w i th  land p l a n t s ,  we s h a l l  
begin  our  d i s c u s s i o n  wi th  t h e s e .  

According t o  a  manuscript  of Bryan 's ,  who v i s i t e d  t h e  i s l a n d  
i n  1924: "The r i m  v a r i e s  i n  h e i g h t  f rom t e n  t o  twenty f e e t ,  and 
i s  f o r  t h e  most p a r t  covered only w i t h  low, p r o s t r a t e  vege t a t i on ,  
c o n s i s t i n g  of he rbs  and v i n e s  of common wide-spread P a c i f i c  
s p e c i e s  of Po r tu l aca ,  Boerhaavia, Sesuvium, pa t ches  of Lepturus  
(bunch g r a s s ) ,  Triumf'etta, two s p e c i e s  of Ipomoea, and s t u n t e d  
S ida  bushes. A s t r e t c h  of about two m i l e s  a long  t h e  s o u t h  s i d e  
i s  covered w i t h  scaevola  bushes,  from 8 t o  12 f e e t  high.  There 
a r e  a  few s c a t t e r e d  ~ e m p h i s ' h u s h e s ,  a  few Morinda, T o u r n e f o r t i a  

€ ~ e s s e r s c h m i d i g ,  and d r y ,  scrubby Cordia t r e e s .  Most o f  t h e  
r e e s  a r e  s c a t t e r e d  along t h e  middle p o r t i o n  of t he  n o r t h  r i m ;  

t h e r e  a r e  two pa tches  n e a r  t h e  N.W. po in t .  Near t h e  main lagoon 
en t r ance  (on "Observation P o i n t " )  a r e  half  a  dozen coconut palms, 
t h e  remnant of a  number which were p l an t ed ;  and tno  o t h e r  coconut 
palms a r e  s tanding  on t h e  N.W. p o i n t .  I n  1937 t h e  New Zealand 
s o l a r  e c l i p s e  exped i t i on  p l an t ed  about 3,000 sprouted coconuts,  
some on t h e  S.W. s ide  and some on t h e  N.E.; i n  time some of t h e s e  
may grow. I t  

Before d e a l i n g  b r i e f l y  w i t h  t h e  p l a n t  communities, each 
k ind  of p l a n t  observed o r  c o l l e c t e d  up t o  Hay 1951 i s  l i s t e d ,  
w i th  p e r t i n e n t  n o t e s ,  below. These a r e  arranged t a ~ o n o m i c a l 1 . y ~  
Numbers a f t e r  t h e  names of Posberg and Walker r e f e r  t o  a c t u a l  
specimens c o l l e c t e u  i n  January o r  March 1949 and t o  bo depos i t ed  
i n  t h e  U.S. Nat ional  Xerbarium i n  Washineton. These have no t  
been s tud ied  by t h e  w r i t e r s ,  but  a r e  here  recorded on t h e  b a s i s  
of pe r sona l  in format ion  submit ted by F. R.  F'osberg. Nmbers  
a f t e r  t h e  names of Degener and/or Hathewny r e f e r  t o  specimens 
c o l l e c t e d  by these  workers i n  1950 o r  1951 and depos i t ed  a t  t h e  
New York Botan ica l  Garden, a t  t h e  Bishop Museum i n  Honolulu, i n  
t h e  U. S, Nat iona l  Herbarium, and u s u a l l y  elsewhere.  

Pandanaceae - 
Pandanus t e c t o r i u s ,  t h e  screwpine o r  h a l a ,  i s  n a t i v e  t o  t he  

t r o p i c s  bu t  not  t o  Canton. It i s  c u l t i v a t c n  t h e  grounds of 
t h e  PAA h o t e l  on t h e  southwest s i d e  of t h e  i s l a n d .  The l a r g e r  o f  
+:-Evidently i n  e r r o r  f o r  Sur lana.  



t h e  two specllmans i s  about t e n  f e e t  high, p i c t u r e s q u e  and 
moderate ly  h e a l t h y ,  Degoner shipped seeds  from Honolulu t o  
Canton i n  Ju ly  1950, These germinated and a r e  now p l a n t e d  ou t  
i n  t h e  CAA housing a r e a .  They should t h r i v e  w i t h  perhaps  a 
l i t t l e  wa te r ing  d u r i n g  t h e  d r i e s t  seasons  u n t i l  t h e i r  r o o t s  
P e n e t r a t e  t h e  aandy s o i l  t o  dep ths  a l lowing  them t o  draw upon 
t h e  l a y e r  of  l i g h t e r  b r a c k i s h  wa te r  which f l o a t s  upon t h e  h e a v i e r  
s e a  and lagoon water  under ly ing  overy p a r t  of Canton ' s  r i m  of 
l and ,  and r i s e s  and f a l l s  w i t h  t h e  t i d e .  

Cenchrus e c h i n a t u s  (Fosberg  & Walker 30,202, 30,217; -.-- 
DeROner & Hathewav 21.252).  t h e  common sandbur ,  i s  a g r a s s  n a t i v e  
t o - t r o p i c a l  ~ m e r i b a  ahd- ob;iousl of r ecen t  a c c i d e n t  a i  i n t r o -  
duc t ion .  It was f i rs t  r eco rded  a s  c o l l e c t e d  on Canton i n  l a t e  
l9l+9 o r  e a r l y  1950 by Ka tha r ine  Luomala i n  h e r  " P l a n t s  of Canton 
I s l a n d ,  Phoenix I s l ands" ,  i n  Occas. Pap. B. P. Bishop Nus. 
20 : 172, 1951. This ,  however, i s  n o t  t h e  f i r s t  collection of 
t h e  s p e c i e s  a s  Posberg & Walker had c o l l e c t e d  it January 30 - 31, 
1949, It i s  ub iqu i tous  about  t h e  a i r p o r t  and t h e  c i v i l i z e d  a r e a s  
and s t i l l  r a r e  o r  want ing where man, c a r r y i n g  the  b u r s  on n i s  
socks ,  has  no t  bone. It i s  an annual ,  sp r ing ing  up q u i c k l y  
d u r i n g  r a i n y  weather,  matur ing  i t s  t roublesome b u r s  and t l ien 
dy ing  u n t i l  t h e  nex t  r a i n s  come t o  wake t h e  seeds  i n t o  l i f e .  

C h l o r i s  i n f l a t a  ( D .  & H. 2 l , 2 5 l ) ,  a  f i n g e r  g r a s s ,  was 
growing n a t u r z l m i n  a smal l  pa t ch  i n  July  1950 n e a r  the 
abandoned runway. Seeds s c a t t e r e d  by ~ e g e n k r  about t h e  sarne time 
had grown and matured by May 1951 i n  a t h i c k  s tand  a e a r  t h e  wharf 
and o i l  t anks  on t h e  n o r t h  s ' ide o f  t h e  island.., and n e a r  t he  h o t e l  
on t h e  s o u t h ' s i d e .  

Cynodon d,ac;ylon ( D .  & " 21.,286), t h e  Bermuda g r a s s ,  i s  
s r j a r i n a l s  n a t u r a  lzed  and c a r e f u l l v  ~ l ' a n t e d  by r e s i d e n t s  nea r  
t h e  hotlei, a t '  t h e  a i r p o r t '  and i n  t h e - c ~ ~  housing a r e a .  According 
t o  Van Zwaluwenburg i n  t he  Haw. P I .  Record f o r  1941, t h i s  g r a s s  
calm t o  t h e  i s l a n d  i n   importation:^ of s o i l  from Oahu. Seeds 
were a l s o  imported by a r e s i d e n t  of t h e  CAB housing a r e a  f o r  
p l a n t i n g  i n  19.50. 

D i g i t a r i a  -- s a n g u i n a l i s  (D. & H. 21,315),  a  s l e n d e r  creeping 
g r a s s ,  was round s p a r i n g l y  n a t u r a l i z e d  about t h e  a i r p o r t  i n  
July  1950, 

D i g i t a r i a  p a c i f i o a  (.Fosberg 30,886; D. & H. 21,316 -21,318) 
i s  t h e  n a t i v e  arinual bunchgli~<ti known . a s  D, s t eno taphrodes  t o  
some' a u t h o r i t i e s .  I t  has  f i . i ige .~ed  f l d w &  Eeads. I t  i s  found 
s c a t t e r e d  here '  and t h e r e ,  p r e f e r a b l y  i n  r e c e n t l y  d i s t u r b e d  a r e a s  
such a s  a long t h e  sandy s i d e  of t h e  roacj. It i S . a  l u s h  green, '  
g rows ,qu ick ly  a f t e r  r a i n s  a n d u s u a l l y  d i e s  s h o r t l y  be fo re  t h e  
nex t  r a i n y  season. It i s  v a r i a b l e  on Canton, r e q u i r i n g  ex t ens ive  
s t u d y  and probably seg rega t ing  i n t o  s eve ra l  v a r i e t i e s .  It has  



been c o l l e c t e d  s ince  e a r l y  days. T h i s  g r a s s  i s  bad ly  e a t e n  by a , 

grasshopper (Ai lopus  tamulu?),  a c c i d e n t a l l y  in t roduced  from per -  
haps Samoa o r T O K  

D i g i t a r l a  t i m o r e n s i s  (Hatheway 518) i s  an O r i e n t a l  g r a s s  of 
P 

a c c i d z n t a l  i n t r o d u c t i o n  growing i n  a  few waste p l a c e s  n e a r  t h e  
h o t e l .  It was f i r s t  c o l l e c t e d  i n  February  1951. 

E leus ine  i n d i c a  (F. & W. 30,211; D. & H. 21,2541, t h e  
goosegrass ,  i s - n i e  t o  t h e  Old World. It i s  n a t u r a l i z e d  and 
very  common only n e a r  hwnan h a b i t a t i o n s .  It i s  e v i d e n t l y  of 
recen t  i n t r o d u c t i o n ,  being f i r s t  c o l l e c t e d  by Fosberg and Walker 
i n  January 1949, It i s  very  s u c c e s s f u l  because it i s  a  quick-  
growing annual  t h a t  can complete i t s  l i f e  spun du r ing  t h e  s h o r t  
wet season. 

E r a g r o s t i ~  -m-abilis (D.  & H, 21,297) ,  a  p r e t t y  and d e l i c a t e  
g r a s s ,  i s  n a t w a l i z ~ i n l y  about t h e  h o t e l ,  and w i l l  undoubt- 
e d l y  extend i t s  r ange ,  It i s  o f  r e c e n t  a c c i d e n t a l  i n t r o d u c t i o n .  

E r a g r o s t i s  whi tneg i  (P. & W, 30,206; D, & HI 21,319 and 
2l ,32O),  very  c l o s e l y  r e l a t e d  and perhaps  not  s p e c i f i c a l l y  
d i s t i n c t  from E. paupera,  i s  a  n a t i v e  g r a s s  f i r s t  c o l l e c t e d  by 
Bryan i n  1938.- I T  i s  a  p r e t t y ,  dwarf, t u f t e d  annual  growing 
on hard,  sandy p l a i n s  a s ,  f o r  example, n e a r  t h e  a i r p o r t .  

m r o s t i s  -- - pec t inacea  (D. & H, 21,312) i s  a  very  r a r e  g r a s s  
growing nea r  t h e  wharf on t h e  n o r t h  s f d e .  It i s  of r ecen t  a c c i -  
d e n t a l  i n t roduc t ion .  

Lepturus  - p i l g e r i a n u s  (D .  & H. 2l , i?9l)  i s  a  very  r a r e ,  n a t i v e  
bunchgrass t h u s  f a r  known on ly  from Canton, where i t  grew i n  
sand. It i s  p e c u l i a r  i n  be ing  bhe only  annual  i n  t h e  genus. 

Lepturus  repcns  (F. & W. 30,212; D. & H. 21,311) i s  a  n a t i v e  
pereniizi-Fii?ichgruss w i t h  columnar f l ower  s t a l k s .  It has  been - 
c o l l e c t e d  s ince  e a r l y  t i n e s .  It i s  somewhat v a r i a b l e .  It i s  
da rke r ,  ha r she r ,  denser  and more abundant than  t h e  n a t i v e  
D i g i t a r i a ,  and i s  t o l e r a n t  of d r i e r ,  more f i r m l y  packed a r e a s .  - 
I t s  l e a v e s  a r e  ea t en  by tile in t roduced  grasshopper .  The 
t e r r e s t r i a l  hermi tc rab ,  d e s c r i b e d  l a t e r ,  may k i l l  c e r t a i n  

t u s socks  by p u l l i n g  out  w i t h  t h e  r o o t s  c l awfu l s  of culms, 
s t a r t i n g  t h e s e  ciepredations from t h e  o u t s i d e  of t h e  c l u s t e r  and 
g r a d u a l l y  working toward t h e  cen te r .  Perhaps t h e i r  t e n d e r  bases  
t a s t e  a k i n  t o  co rn  on t h e  cob. 

Panicurn m i l i a c e m  (D. &. H, 21,314) was found growing ve ry  
l o c a l l z e d m a r  t h e  h o t e l  i n  1950. It i s  of a c c i d e n t a l  in t roduc-  
t i o n ,  perhaps  de r ived  from s p i l l e d  canary  b i r d  seed. 

S e t a r i a  v e r t i c i l l a t a  (D. & H. 21,253), t h e  b r i s t l y  f o x t a i l ,  
i s  a  i i a s ty  weed n a t i v e  t o  Europe. It i s  found everywhere nea r  



h a b i t a t i o n s  and i s  obviously  of r e c e n t  a c c i d e n t a l  i n t r o d y t i o n .  
' h e  c l u s t e r s  of. seed.s adher7e t o  c l o t h i n g  o f  a l l  k inds . ,  ibis 
g r a s s  i s  a. succes s fu l  mnual.,  d i s appea r ing  d u r i n g  the  d r y  season* 

. . . . 

' C Y P ~ P U ~  r?s;cs_ ( ~ e g e n e r  2 l , 4 l j ) ,  t h e  n u t g r a s s ,  i s  a  . .  

i;roublesome sedge of lawns and g a r d e n s  throughout t h e  t ropic .s .  
It was one of t h e  p l a n t s  r eco rded  by Van Zwaluwenburg i n  t h e  
Haw. P1. Record f o r  1941 a s  imparted i n  " s o i l  f rom Oahu." 
Degener observed a few good s t a n d s  i n  1951 growing n e a r  t h e  
h o t e l  but  nowhere e l s e .  

F i i m b r i s t G i s  .- ~if-a (D. & H. 21,288 and 21,2891, a  
perennfaTsodke>=ds n e z r  t h e  outdoor  t h e a t e r .  Beaiause of i t s  . .. 
proximi ty  t o  6umm s t r u c t u r e s  o r  habi ta?; ions ,  i t  i s  suspec ted  t o  
be f o r e i g n  t o  Canton, i t  was probably  a c c i d e n t a l l y  in t roduced  
8.8 s eed  from soiflo o the r  South Sea i s l a n d ,  perhaps i n  a  c l o d  of 
e a r t h  s t u c k  t o  machinery o r  t o  t h e  shoe of some member. of t h e  
Armed Forces.  

F . imbr i s ty l i s  pycnocephala (D.  & H. 21,270),  ano the r  
perenETa1 sedge, grows on a  b a r r e n  p l a i n  n e a r  t h e  CAA housing 
a r e a .  It forms h a r s h  t u s s o c k s  w i t h  p incush ion- l ike  f lower-heads 
r a d i a t i n g  i n  a l l  d i r e c t i o n s .  B e c a u s e o f  i t s  occurrence on ly  i n  
an a r e a  d i s t u r b e d  by man, i t  l i k e w i s e  i s  suspec ted  t o .  b e  a 
foreigner , .  T h i s  i s  p robably  t h e  s p e c i e s  recorded  by Luomala a s  
occu r r ing  on C z n t o n i n  1949 - 1950 ( i b i d .  168) and . j . d e n t i f i e d  

. . . . 
a s  F. cymosa, - . .  . 

' , ?a lmaceae .  --- 
Cocas nucif'era, t h e  coconut.  Not a  s i n g l e  coconut palm i s  

n a t i v e ~ a n t o n .  A l l  were obvious ly  p lan ted .  A s  mentioned 
above, Capt.  Al len p l an t ed  some coconut t r e e s  3.n 1916. Two, 
p robably  r e l i c s  of t h a t  p l a n t i n g ,  grew f o r  many y e a r s  on t h e  
nor thwest  p o i n t  and were conspicuous and u s e f u l  1anamar.k~ f o r  
s h i p s  , a t  s e a . ,  They had, become about 10 f e e t  t a l l  by 1924.. The 
l a s t  su rv ivd r  , d i e d  i n  195.0, a t  a  he igh t  of' about 25 f e e t .  In  
1937 tHe New Zealand e c l i p s e  e x p e d i t i o n  s o t  out  about t h r e e  
thousand,  bu t  few surv ived .  According t o  B. W ,  Bigelow i n  1939, 
t h e r e  were "nine s c a t t e r e d  palms," and accord ing  t o  E. J. W i t t  
i n  A p r i l  of t h e  same year  a l s o  "many-very smal l  ones" about  18 
inches  h igh ,  There a r e  some n i c e  t r e e s  of medium s i z e  ab.out t h e  
h o t e l ,   fortunately i n f e s t e d  by t h e  F l o r i d a  Fed Scale i n s e c t  
tChrysomphalus f i c u s ) ,  e v i d e n t l y  due t o  t h e  i n t r o d u c t i o n  o f  
unfumiaated a L m t s .  Small coconut aalms a r e  n o . l o n n e r  r a r e  
e lsewhere  onA tihc a t o l l , ,  bu t  grow oniy  s u c c e ~ s f u 1 . i ~ :  where given '  
a l i t t l e  ca re .  

Araceae - 



p l a n t s ,  be longing  t o  v a r i o u s  b o t a n i c a l  f a m i l i e s ,  h i c h  w i l l  
probably never  surv ive  t o  become an e lement  i n  t h e  l o c a l  f l o r a .  
%any of t h e s e  a r e  purchased i n  f lowershops i n  A u s t r a l i a ,  F i j i  
o r  Hawaii, c a r r i e d  i n  l a d i e s t  handbags on t h e  p lanes ,  and then  
kept  a l i v e  on Canton f o r  a  l i m i t e d  l e n g t h  of t ime.  To l i s t  such 
casua l  and ephemeral i n t r o d u c t i o n s  kep t  on bookcases and d in ing -  
room t a b l e s  i s  ha rd ly  worthwhile. 

Amaryllidaceae -- 
Crinum asia t icbmun,  t h e  grand crinum, i s  n a t i v e  t o  t he  Or i en t .  

Th i s  hardy h E b  was in t roduced  r e c e n t l y  from H u l l  I s l a n d  f o r  
p l a n t i n g  about t h e  h o t e l  and t h e  Terminal  Bui ld ing ,  The p l a n t s  
r e a d i l y  propagate from t h e  base and become crowded. They t h e n  
need t h i n n i n g  and r e p l a n t i n g  f o r  b e s t  r e s u l t s .  

Musaceae 

Musa nana an6 o t h e r  k i n d s  of bananas have been imported -- - 
from va r ious  r e g i o n s  and p l an t ed  o u t .  They p e r s i s t  w i t h  some 
ca re .  It i s  redorded t h a t  some were s e t  out  i n  1937 and l a t e r ,  
bu t  i n  Ju ly  1950 none was observed. By A p r i l  1951 new corms 
had been imported and were growing n i c e l y  where p rope r ly  watered.  

Casuarinaceae - - 
Casuarina ~ u i c e t i f o l i a  (F'osberg 30, 876; D. & H .  21,5031, ---- -- 

t he  L o r s e t a i l  beei'wo::d oi- ironvood, i s  naLiv3 co A u s t r a l i a  and 
elsewhere i n  t h e  South Seas. It i s  no t  n a t i v e  t o  Canton. 
Seve ra l  t r e e s  a r e  growing n e a r  t h e .  h o t e l ,  and a r e  q u i t e  hea l thy .  
More should be in t roduced ,  even though no o t h e r  p l a n t s ,  except ing  
perhaps  t h e  t r e e  h e l i o t r o p e ,  w i l l  grow. benea th  t h e i r  f 'alZing . . 
branches,  which s imula te  pine need les .  . . 

> 

Casuar ina  g l auca  (Degener 2 l , 372 ) ,  t h e  coarse  ironwood t r e e ,  
i s  l i%ewise  n a t i v e  t o  A u s t r a l i a  and i s  f o r e i g n  t o  Canton. It 
grows . nea r  t h e  h o t e l ,  where it was p l a n t e d  many y e a r s  ago. It i s  
p e c u l i a r  i n  sp rou t ing  f rom t h e  r o o t s  at  cons ide rab le  d i s t a n c e s  
from t h e  main tturik. 

. . 

Coccolobis - u v i f e r a  (Fosberg  30,878),  t h e  seagrape,  i s  
n a t i v e  t o  t h e  Bahamas. It i s  a dense ly  leaved shrub o r  sma l l  
t r e e  p l a n t e d  and t n r i v i n g  about t h e  h o t e l .  The f r u i t  i s  e d i b l e  
and can be made i n t o  jam and j e l l y .  The p l a n t  was recorded by 
Van Zwaluwenburg i n  1943 (Proc .  Haw. Ent ,  Soc. 11. 3 : 306) a s  
" r e c e n t l y  in t roduced .  I' The t r e e s  f l ower  and f r u i t  abundant ly  
a f t e r  r a i n s ,  the  seeds  o f t e n  germinat ing i n  t n e  r a i n y  season 
where t hey  f a l l  under t h e  t r e e s .  These s e e d l i n g s  d i e  f o r  t h e  
most p a r t  dur ing t h e  prolonged drought.  The annua l  supply of 
seeds  from t h e s e  t r e e s ,  p r o p e r l y  p l an t ed  ou t ,  could soon markedly 
improve t h e  e n t i r e  a s p e c t  of t h e  a t o l l .  The p l a n t s  a r e  o f t e n  



i n f e s t e d  w i t h  . t h e  l o n g - t a i l e d  mealybug (Pseudococcus adonid-), 
f o r  t h e  con t rp& of 'which an i n s e c t  enemy can be in t roduced .  

. . , :  . 
, , 

Amaranthaceae - . . 

Amaranthus dubius  (D. & H. 21,295), an  amaranth p b s s i b l e  $0 

use a C p ~ h o r b X T T m e  of famine. now grows s~arini.i;l..y a s  an 
in t roduced  weed nea r  human h a b i t a t i o n s  a s ,  f o r  example; about t h e  
h o t e l .  It i s  a  welcome.addi t ion  t o  t h e  i s l a n d ,  which t h e  sp iny  
one, no t  y e t n e r e ,  would no t  be.  Should t h e  l a t t e r  come, i t ,  " 
should be e r a d i c a t e d  be fo re  i t  has  t h e  oppor tun i ty  t o  spread and 
become ano the r  p r i c k l y  p e s t .  An amaranth, s p e c i e s  n o t  g iven ,  
was mentioned f i r s t  by Van Zwaluwenbwg i n  t h e  IIaw. PI .  R1:cord 
f o r  1941 a s  r each iug  Canton i n  irclportations of s o i l  from Oahu. 
Then i n  1943 i n  t h e  Proc. Haw. ~ n t .  Soc, ,  he r a f e r s  t o i t  agafn  

11 . . .  
a s  " t h e  r e c e n t  immfgrant Amaranthus. . . . . . . 

Ngctaginaceae --- 
Boerhavia t e t r a n d r a  (F.  & W. 30,207; D,  & H. 21,505, 21,513) ,  

i s  a n a t i v e  p e r e n n i a l  herb. It i s  found throughout t h e  i s l a n d ,  
t h r i v i n g  everywhere excep t ing  i n  t h e  lowes t ,  s a l t i e s t ;  a r e a .  It 
h a s  a  few exceeding ly  l o n g , f l e s h y ,  ju icy r o o t s  a t  t h e  s u r f a c e  of 
t h e  gTound t o  -take advantage of t,Ke g e n t l e s t  showers whose r a i n -  
fa 'L' l ._fai ls  t o  p e n e t r s t e  the  s o i l  deeply.  I t s  l e a v e s  a r e  f l e s h y  
and: i t s  long-s ta lked  f lower  c l u s t e r s  a r e  whi te ,  no t  p ink,  a s .  
r epo r t ed  by some w r i t e r s .  The e n t i r e  g roup  i s  a  d i f f i c u l t  one. 
S ~ m e ~ a u t h o r s  cons ider  our  p l a n t  t o  be B. - 9  d i f f u s a  p e rhaps  cg r -  
r e c t l y  so', It i s  s u b j e c t  t o  a  n a t i v e  Fungu.s df sease  (Albug.6 sp . )  
t h a t  dwarfs  i t s  leaves. :  . . 

kizoaceae  

Sesuvium por tu l acas t rum v a r .  ~ r i s e w n  (F. & W .  30,203 - 
30,20- & H. 21,373; Degener 2 1 m r s .  a  p r o s t r a t e  herb  
fopming e x t e n s i v e  mats' of t h i c k  steins. and I b a v e s , - p r e f e r a b l y  i n  
dep res s ions  nea r  the'  lagoon beach where s a l t s  may a c c h u l h ~ ~  on 
drying.  The p l a n t  i s  so,.aeyhat e v i l  smel l ing .  Being 'fl6stiy.:  and  
r a t h e r  b r i t t l e .  it t i ies i n s o l i d  b lack  l i n e s  soon' a f t e r  t h e .  . 
wheels of a  c a r  have pas.skd 'ovext it.. I t s  p a l e  pink f l o w e r s  a r e  
hunted ou t  by t h e  hermi tc rab  wh'ich, a s  i n  t h e  ca se  of . the: na t - ive  

: p u r s l a n e : ,  e a t s  stamens and ovary. I n  t h i s  c a s e  t h e s e t c r a b s  a l s o  
e x t r a c t  t h e  r i pen ing  seeds from the  somewhat. , f l e s h y  capsules :  f o r  

" f o o d .  Perhaps i n  doing so,  some escape,  t h u s  a i d i n g  t h e  p l a n t ' s  
d issemfnat ion.  The p l a n t  r e a d i l y  r o o t s  a t  t h e  nodes. The s p e c i e s  
i t s e l f  h a s  been recorded i n  e r r o r  from t h e  a t o l l  by p rev ious  
w r i t e r s ,  

Por t  ulacacea? '  - 
. . . . 1 

. .. ' 

Por tu l aca  l u t e a  (F. & W. 30,208; D. & H. 21,2851, t h e  n a t i v e  .-- -- 



yellow p o r t u l a c a  o r  pu r s l ane ,  i s  a  b e a u t i f u l  succu len t ,  p a l e  
g reen  pe renn ia l ,  resembling t h e  jade p l a n t .  It grows everywhere. 
I t s  t h i c k  branches r i s e  s l i g h t l y  from t h e  ground. I t s  f lower s  
open t a r d i l y  i n  t h e  morning and do n o t  w i l t  u h t i l  sunset  o r  shade 
ove r t akes  t h e  p l a n t .  It can be e a t e n  a s  a  po therb  i n  t imes of 
famine. The t e r r e s t r i a l  hermi tc rab  f e e d s  on t h e  stamens and 
ovary, u s u a l l y  l e a v i n g  t h e  r e s t  of t h e  f l ower s  a t t a c h e d  t o  t h e  
p l a n t .  

Po r tu l aca  - o l e r a c e a  (Fosberg 30,881; D. & H. 21,283), t h e  
common pu r s l ane  of' Europe and America, i s  obvious1.v of recen t  
i n t r o d u c t i o n .  It may w e l l  have come f rom Hawaii t b  which Don 
1"irin purposely  in t roduced  it i n  t h e  e a r l y  p a r t  of  t h e  n i n e t e e n t h  
century.  It i s  s t i l l  of l o c a l  d i s t r i b u t i o n ,  growing mostly n e a r  
human h a b i t a t i o n s ,  It is  bound t o  spread  and, from t h e  appear-  
ance o f  a  few p l a n t s ,  may be s p a r i n g l y  h y b r i d i z i n g  w i t h  t h e  
n a t i v e  spec i e s .  It d i f f e r s  from i t s  n a t i v e  r e l a t i v e  i n  being 
more p r o s t r a t e ,  more s l e n d e r ,  o f t e n  somewhat red-stemmed, and i n  
bear ing  smal le r  f l o w e r s  opening usua l ly  i n  t h e  morning and w i l t -  
i n g  a t  noon. It i s  used a s  a  potherb,  e s p e c i a l l y  i n  Prance. 

Cassythaceae - - 
Cassytha - f i l i f o r m i s  (D.  & B. 21,2821, t he  love-vine,  i s  

n a t i v e  t o  Canton. L t  was f i r s t  c o l l e c t e d  by Bryan i n  1938. It - .  
i s  a  r o o t l e s s  p a r a s i t e  c o n s i s t i n g  of p a l e  green,  intertwining 
s t r i n g - l i k e  branches  b e a r i n g  t i n y  w h i t i s h  f l ower s  and marble - l i k e  
f r u i t s .  I ts sucking organs o r  h a u s t o r i a  rob o t h e r  p l a n t s  o f  sap. 
One love-vine may twine and g a i n  nourishment from many d i f f e r e n t  
k i n d s  of hos t s .  I n  one i n s t a n c e  i.t Was observed t n a t  one p lan t  
was growing on t h e  n a t i v e  t r i u m f e t t a  a lone,  and t h r i v i n g  o n . $ h l s  
l i m i t e d  d i e t .  

Leguminosae - 
Leucaena g lauca  (Fosberg 30,882; D, & H. 21,296), t h e  hao le  

koa of Hawaii. i s  a  smal l  t r e e w i t h  f e a t h e r y  l e a v e s ,  pompons of - 
smal l  wh5tb:;fiowers arid f l a t :  brown beans.  i t  i s  natl;e i o  
t r o p i c a l  America. A few mature p l a n t s  a r e  i n  c u l t i v a t i o n  about 
t h e  h o t e l ,  where t h e y  f lower  and. s p a r i n g l y  reseed  themselves.  
Van Zwaluwenburg s t a t e d  i n  1541 t h a t  t h e  nao le  koa reached Canton 
i n  t h e  impor ta t ion  of s o i l  from Oahu. T h o u s a n d z f  seeds  p l an t ed  
i n  A p r i l  1951 i n  many p a r t s  of tne i s l a n d  appear  t o  be t o l e r a n t  
of s a l t  i n  t n e  s o i l ,  and trle s eed l ings  a r e  main ta in ing  themselves 
i n  most ca ses  where not  exposed t o  extreme dryness .  

T r i b u l u s  ci.s t o i d e s ,  t h e  l a rge - f  lowered c a l t r o p  o r  punc'cure 
v ine ,  i s  t y p i c a l l y  a  beach p l a n t  w i t h  f l ower s  resernbling a  b u t t e r -  
cup, and wi th  n a s t y  sp iny  f r u i t s .  These a r e  a  menace t o  b a r e f o o t  
b a t h e r s  and may even puncture  a u t o  t i r e s .  Th i s  p r e t t y  weed was 



recorded from. Canton by V a n  Zwaluwenburg i n  t h e  Haw. P1. Record 
45 : 17. 1~lc l .  I t  has  not  been observed by t h e  w r i t e r s  who 
t h e r e f o r e  consYuer t he  r eco rd  e r roneous ,  

Simaroubaceae - ---- 
Sur iana  mari t ima (D. & H. 21,305) ,  t h e  baycedar,  i s  n a t i v e  t --- 

c o a s t a l  r e g i o n s  of both t h e  A t l a n t i c  an,d t h e  P a c i f i c .  It i s  a 
dense ly  l e a f y  shrub wi tn  smal l  yellow f lower s ,  and commonly 
grows gregarious1.y. It i s  o f t en  used a s  a s h e l t e r  by t h e  ground- 
n e s t i n g  t r o p i c  b i r d .  T h i s  p l a n t  may have been mis taken  f o r  
Pemphis by e a r l i e r  writqrs. - 

Euuhorbiaceae -.A --.-- 

Acalgpha wi lkes i ana ,  t h e  p a i n t e d  coppe r l ea f ,  i.s a. F i j i a n  
shrub n'ow wlan-tea t h r o u ~ h o u t  t h e  t r o n i c s  a s  an ornamental hedge - 
p l a n t .  A Few specimens were observe; c u l t i v a t e d  i.n 1951 ab0.6: 
t h e  ho, te l .  Tney were responding  f a v o r a b l y  t o  a l i t t l e  ca re  and 
wate r ing .  

! 

, ! --- ~ h a m a e ~ c b  - -- h i r t a  . (Posherg 30,877; D. & H. 21.,298), t h e  
ha i ry- leaved  spurge,  is a low spread ing  herb w i t h  milky j-uice 
n a t i v e , t o  t r o p i c a l  B m r i c a .  It i s  a r ecen t  a c c i d e n t a l  i n t r o -  
duc t ion  and  grows we l l '  and o f t e n  common i n  msny ' a r e a s  j..nfluenced 
by,m.an. It i s  a welcome. a d b i t i o n  t o  t h e  gro:und cover of t h e  
i s la i id .  Ifore conse rva t ive  b ' o t m i s t s  p l a c e  t h i s  ,&id t n e  fo l lowing  
two s p e c i e s  i n  t h e  genus Euphorbia. .- 

Chamesyce h y p e r ~ c i f o l i a  (I?. & ' u J .  70,216; D.  & H.  21,700) ,  -- 
t h e  hypericwn-loaved spurge,  i s  r e l a t e d  t o  t he  above.. It i s  
t a l l e r  and i s  s t i l l  r a t h e 2  r , a r e ,  be ing  known a s  yk t  :.pn'ly f rom 
t h e  v i c i n i t i e s  of tile h o t e l  and t h e  a i r p o r t .  

Chamaesyce p r o s t r a t a  (D; & H. 21,299) ,  t h e  p r o s t r a t e  spurge,  
I s  ano ther  Sou-thTmerican r e l a t i v e .  It l i g s  f l a t  on the .  wound.  - 
has t h r e : a d - ~ i k e ,  branches  an?  t i n y  l e a v e s .  I t  i s  l o c a l  ly , ., 
n a t u r a l i z e d  n e a r  t h e  a i r f i e l d ,  about t h e  h o t e l  and elsewildre bu t  
not  away from t h e  pnfl.uence of man. T h i s  i n  i t s e l f  proves i t s  
r ecen t  in t roduc t i .on .  These t h r e e  s p e c i e s  may be t.he ones men- 
t i oned  by Van Zwaluwenburg i n  194.1 a s  havingcorne f rom Oahu i n  
imported s o i l .  The e r e c t  specimens c o l l e c t d d  by' Luomala and ' 

recorded a s  E. p r o s t r a t a  were e i t h e r  p a r a s i t i z e d  by t h e  fungus 
Nigredo proeminens o r  t h e  specimens were mis iden t  i f  ied.  , -- 

"Euphorbia" ( ~ o s b e r ~  3.0, 214, 3 0 , 8 8 0 ) ~  n o t  seen 'by :wr i t e r s ,  
. . 

Euphorbia, see  under -_A_ Ghamaesyce and P o i n s e t t i a .  - 
Phyl lan thus  n i r u r i ,  t h e  n i r u r i , :  a pcintropic weed of 

~ m e r i c a n  o r i g i n ,  was growing i n  1951 i n  and about a box 'of s o i l  
imported from F i j i .  It appeared t o  be spread ing  r a p i d l y  from 
seed t o  t h e  surrounding a rea .  



P o i n s e t t i a  cyathophora (Fonberg 50,885; D. & H. year  1951) - -- 
i s  sometimes c a l l e d  Euphorbia h e t e r o p h y l l a  v a r  cyathophor_a_. It 
i s  t h e  f i d d l e  -1eaveduoin3iTt t ia  n a t i v e  t o t r o w i c a l  America. I t s  
upper l eaves  a r e  b a s a i l y  b lo tched  wi th  b r i g h t * r e d ,  adding c o l o r  
t o  t h e  landscape.  T h i s  e r e c t  he rb  i s  s p a r i n g l y  n a t u r a l i z e d  and 
p r o t e c t e d  i n  t h e  s p i c  and span B r i t i s h  Se t t l ement ,  where it 
grows on sun-scorched c o r a l  rubb le  t i la t  may a c t  i n  p a r t  a s  a  
mulch t o  conserve ground moi s tu re .  It i s  of course  a  modest, 
wi ld  r e l a t i v e  of t h e  garden p o i n s e t t i a  (2. p u l c h e r r i m a ) ,  of 
which r e c e n t l y  imported c u t t i n g s  were being propagated i n  1951 
i n  cans  by a r e s i d e n t  of t h e  CAA housing a r e a .  

Tr iumfe t tn  procwnbens (F. & W. 30,21!j; D. & K. 21,281) ,  t h e  
t r a L . l ~ b ~ 6 ~ S h ~ s n a t G e  t o  Canton. It i s  a  shrub  wi th  
extremely long ,  t r a i l i n g ,  woody branches  and very  long ,  spreading 
r o o t s  running ju s t  below t h e  su r f ace  of t h e  ground i n  a l l  d i r e c -  
t i o n s .  . It p r e f e r s  a r i d  dunes .  The branches  o c c a s i o n a l l y  s t r i k e  
r o o t  f i v e  t o  s i x  f e e t  away from the  mother p l a n t ,  and from such 
c e n t e r s  add i t : iona l  t r a i l i n g  branches a r i s e .  The l eaves  a r e  t h i c k ,  
roundish t o  s l i g h t l y  lobed,  and b r i g h t  green.  The f lower s  a r e  
yellow and soon mature i n t o  s p h e r i c a l ,  sp iny  b u r s  t h a t  l i e  i n  
b lack  masses where t u e  mother p l a n t  may have e v e n t u a l l y  succumbed 
t o  an e s p e c i a l l y  d r y  year .  T h i s  p l a n t  could be  mis taken  f o r  
T r ibu lus  . 

Hib j scus  rona-s inens i s , ,  t h e  common h i b i s c u s ,  i s  r ep re sen ted  
i n  gardens by l e s s  t han  a  dozen p l a n t s .  

H ib i scus  . -.-.-a t i l i a c e u s  s ee  unuer P a r f t i .  -- 
P a r i t i  t i l i a c e u m  (Fosberg  30,888; D. & H. 2 l , 2 8 4 ) ,  t he  hau -.._ o r  vau of South Sea ~ s l a n d e r s ,  i s  a  r e l a t i v e  of t h e  h i b i s c u s  and -- 

by more conse rva t ive  b o t a n i s t s  p laced i n  t h e  same genus,  It i s  
a -  smal l  t r e e  w i t h  yellow f l o w e r s  having a  maroon c e n t e r .  These 
f l ower s  f a d e  r e d d i s h  a t  n i g h t .  In  194.3 Van Zwaluwenburg r epo r t ed  
i n s e c t s  "on t h e  r e c e n t l y  in t roduced  'haul  , I '  t h u s  g i v i n g  us an 
approximate d a t e  a s  t o  t h e  p l a n t ' s  coming t o  Can ton .  One slowly 
growing t r e e ,  s u f f e r i n g  f rom drought ,  s t a n d s  near  t h e  h o t e l  
l aundry ;  a few o t h e r s  i n  ne ighbor ing  gardens ,  and one a t  Musick 
Light.  It produces f l ower s  i n  s p i t e  of abuse. T h i s  t r e e ,  l i k e  
many o t h e r s  in t roduced  by 3,egener i n  1950 f o r  CAA, t h r i v e s  when 
exposed t o  a  l i $ t l e  b r a c k i s h  water .  A deep h o l e  should have been 
dug f o r  i t  through t h e  c o r a l  rock and hardpan down t o  t h e  wate r  
t a b l e .  I n t o  t h i s  ho le  a  few p o s t s  d r  old boards  should have been 
p laced  i n  an up r igh t  p o s i t i o n  be fo re  r e f i l l i n g  w i t h  e&-th and 
p l a n t i n g  t h e  t r e e .  The presence of' t h e  decaying boards  would 
d e t e r  Future  format ion of a  troublesome hardpan and would f a c i l i -  
t a t e  r o o t  growth down toward water.  



Sida  c a r p i n i f o l i a ,  t h e  hornbeam-leaved s i d a ,  i s  a n a t i v e  of .-.- .--" 
t r o p i c a l  ;imeri'ca ?fut  is' nok a l h o s t  pan t rop ic  i n  d i  s t r i b u t i o n .  
i t  was r e p r d s e n t e d  i n  1951 by a  s i n g l e  w i ld  p l a n t  growing ne& ., 2. 
t h e  h o t e l  from. a  box of s o i l  i hpp r t ed  from Fi ' j i .  . . . , 

Sida f a l l a x  (F.  &W. 3 0 , 2 0 1 ; ' ~ .  & H. 21,323), '  t h e  U ' o f  - 
t h e  Hawaii&- .- vendors ,  i s  a  twiggy p e r e n n i a l  shrub wi th  f i n e l y  
v e l v e t y  l eaves  arid many smal l  orange-yellow h i b i s c u s - l i k e  ( f lowers .  
It i s  n a t i v e ,  and almost  everywhere. Fo r  t h e i r  dances,  t h e  South 
Sea i s l a n d e r s  on Canton bed.eck themselves  w i t h  g a r l a n d s  made from 
t h i s  p l a n t .  The r e d - t a i l e d  t r o p i c  b i r d  p r e f e r s  t o  n e s t  under i t s  
spread ing  canopy of b ranches  and under t h e  Sur iana .  Unlike t h e  
common i l i m a  of Hawaii, whose f l ower s  u s u a l l y  posses s  a  dark eye,  
a l l  f l o - 7 6 r s o n  Canton a r e  uniformly co lored .  I n  s tudying 
thousancis of p l a n t s ,  a few f r e a k s  or s p o r t s  were observed.  
Should such p l a n t s  become i s o l a t e d  on some i s l a n d  devoid of . .s ida -- 
otherwise  and t h u s  be prevented  from c r o s s - p o l l i n a t i n g  w i t h  nore  
normal p l a n t s ,  t hey  might develop in to ,  en .Lire ly  new s p e c i e s  o r  
k inds .  Such f r e a k  p l a n t s ,  t h e r e f o r e ,  a r e  worthy of mention,  One 
( D .  & H. 2 1 , ~ j O ) p o s s e s s e d  an  unusua l ly  p a l e  c o r o l l a ;  ano ther  
( D .  & H. 21,331),  growing nea r  t h e  o l d  guano d igg ings ,  bore . . 

f i l l e d  f l ower s ;  and a  t h i r d  (D. & H. 2 l , 3 3 2 ) ,  growing n e a r  t h e  
CAA housing a r e a .  was dense lv  twinirv and bore innumerable smal l  
l e a v e s .  TLese 9 ~ i d a  and t h e w  ~cae;,\a a s  w e l l ,  may be a t t a c k e d ,  by 
aphids .  The l a d y b i r d  be 'e t le ,  Harmonia a r c u a t a ,  however., t e n d s  t o  -- keep them under Cont ro l . .  . ' 

8 

Thespesia  i jopulkea (b.  & 1-1. 21,308),  t h e  - milo: of t h e  .,' 

Hawaiians,, i s  a: smal l  t r e e  w i t h ,  nurnerbus l e a v e s  t .ht  can be ' e aken  
raw dur ing  t i m e s .  of ' f & i n e . .  ' I t ,  b e a r s  a n  a t t r . a c t i v . e  hibiscus-- ' l? .ke  
palti'yel:ow fl.o~wer:with dark eye,  and roundist i  corky seau pods 
t h a t  break open i r r e g u l a r l y .  Van Zwaluwenburg, a t  a  meeting i n  
I4ay 1942 (pub l i shed  i n  t h e  P r ~ c .  Haw. Ent .  Soc. 11. 3 : 306.19k3.), 

I t  mentioned t h e  occurrence of c e r t a i n '  i n s e c t s  On t h e  intrcduss: l  
malvaceous t r e e  lmilol  ", t h u s  prov ing  t h a t  t h i s  spec ies .  m s  on 
Canton pruvi0u.s t o  19/+2', and even. at t h a t  t irm was co",,?!.iie:?e$ . , f o r e i g n  t o  t h e  n a t i v e  f l o r a .  I n  1950 s e v e r a l  t r e e s  war.;, c i u s o ~ ~ 3 d  
c u l t i v a t e d  a t  t h e  h o t e l  and growing nea r  t h e  wharf cz '  1;ii.;~ ruwth 
s i d e  of t h e  i s l a n d .  T h i s  t r e e  p r e f e r s  acces s  t o  brabkislr? water. . . 

. . 
Gut t  i f  e ~ a e  

. . 

C a l ~ p h y l l u ~ n  -- ino:,hyllum -9 t h e  t r u e  kamani of t h e  Hawaiians, 
i s  n a t i v e  from Lnuia t o  t h e  South Seas, e x c l u s i v e  of Canton. 
Where n a t i v e ,  it grow's t o  be a  huge t r e e ,  b e a r i n g  a t t r a c t i v e  
w h i t e  f lowers  and l a r g e  round corky f r u i t &  f rom whose k e r n e l  a  
medic ina l  o i l  i s  expressed.  The l o g s  were used f o r  canoes.' A 
few t r e e s  were observed p l an t ed  n e a r t n e  h o t e l .  T h e i r  seemingly 
p a r a l l e l - v e i n e d  l e a v e s  were bad ly  i n f e s t e d  w i t h  the  F l o r i d a  r e d  
s c a l e . .  Po t t ed  p l a n t s  shipped t o  Canton by Degener i n  Ju ly  1550 
and s e t  o u t i n  the :open  were t h r i v i n g  , . i n  May 1951.: 



Tamaricaceae -- 
Tamarix aphy l l a  (Posberg  30,877; D. & H. 21,3061, t h e  

European tamar ix  , calif ~ ~ l n ~ l v  resembles  t h e  beefwood o r  irnnwood. 
W "  

It bka r s ,  however, pink,  h e a t h e r - l i k e  f lowers .  B e a u t i f u l  speci-  
mens have been p l an t ed  on t h e  h o t e l  grounds. Cu t t i ngs  f rom Oahu 
p l a n t s  s e t  ou t  about some b u i l d i n g s  i n  J u l y  1950 were growing i n  
A p r i l  o f  t h e  fol lowing year  b u t  were s u f f e r i n g  from drought.  They 
r e q u i r e  a l i t t l e  wa te r ing  and a i d  f o r  t h e i r  r o o t s  t o  p e n e t r a t e  
t h e  s o i l  t o  g r e a t e r  depths .  

Pas s i f  l o r a c e a e  - 
P a s s i f l o r a  f o e t i d a ,  t h e  f o e t i d  pass ionf lower ,  n a t i v e  of 

t r o p i ~ m ~ < a , w a s b s e r v e d  i n  Ju ly  1950 growing c a r e f u l l y  
tended a t  t h e  h o t e l  and nea r  t h e  a i r p o r t  bu i ld ing .  It i s  'a 
r e c e n t  i n t roduc t ion .  Seede p l a n t e d  i n  J u l y  1950 by Degener d i d  
no t  germinate  u n t i l  a f t e r  t h e  unusua l  r a i n s  of A p r i l  1951. 

Car icaceae  

Car ica  papa. a ,  t h e  papaya, i s  n a t i v e  t o  t r o p i c a l  America and 
f r e q u Z i t l y g ~ ~ F ? i o c a 1 1 y  .from seeds  de r ived  from imported f r u i t s .  
The seeds r e a d i l y  germinate and some of t h e  r e s u l t i n g  t r e e s  may 
grow t o  good s i z e .  Trlose observed a r e  f r u i t l e s s  and i n v a r i a b l y  
c h l o r o t i c ,  o r  yellowish.  T h i s  i s  due e i t h e r  t o  t h e  lack  of some 
necessary  minera l  o r  more l i k e l y  t o  the  p l a n t t  s  i n a b i l i t y  t o  
e x t r a c t  it from Canton, t h i s  s o i l  perhaps ho ld ing  i t  t o o  f i r m l y  
i n  some complex chemical bondage. Success might be gained by 
p l a n t i n g  t h e  seeds  i n  a  compost p i t  and adding a  l i t t l e  s o l u t i o n  
recommended by l o c a l  devotees  of hydroponics. Reduein8 exposure 
t o  t h e  i n t e n s e  sun l igh t  might a l s o  be h e l p f u l  i n  s t i m u l a t i n g  pro- 
duc t ion  of a  crop,  

Combretaceae 

Termina l ia  catappa (Fosberg 30,875), t h e  Ind ian  almond, i s  
n a t i v e t o m l a  World, It i s  one o f  t h e  few t r o p i c a l  t r e e s  
t h a t  e x h i b i t s  autumn c o l o r a t i o n  i n  i t s  f o l i a g e .    he k e r n e l  is  
ed ib l e  and, r a r e l y ,  the o u t e r  p a r t  of  t h e  f r u i t ,  It h a s  been 
p l an t ed  on the  h o t e l  grounds and would t h r i v e  except ing  f o r  
i n s e c t  i n j u r y .  Seedl ings ,  in t roduced  i n  Ju ly  1950, were i n  a  
t h r i v i n g  cond i t i on  t h e  fo l lowing  Nay. 

Termina l ia  samoensis (Fosbcrg 30,879), c o l l e c t e d  by - 
Fosberg on Narch 6, 1949, was not  c o l l e c t e d  by the  w r i t e r s .  
Nor d id  t h e y  n o t i c e  T ,  melanocarpa o r  T.  l i t t o r a l i s  mentioned by - - 
Luomala. 

Ara l i aceae  

Pol  s c i a s  g u i l f  o g l e i ,  t h e  panax of Hawaiian r e s i d e n t  s ,  was 
r e ~ o r * ~ ~  by Luomala as having been p l an t ed  r e c e n t l y  and 



t o  have d ied  l a t e r .  It wns n o t i c e d  growing by Degener i n  the  
C r i t i o h  Set t loment  i n  Nay 1951, but no t  t h r i v i n g .  

Ochronia, s p e c i e s  n o t  determined,  was observed i n  c u l t i v a -  ----- 
t i o n  i n  1950 on Canton by NacDaniels accord ing  t o  a  persolla1 
c o m m n ~  c a t  ion,  

Plumeria -.-- r u b r a  ( ~ e g e n e r ,  year  19511, t h e  pink f lowered 
frangipani, i s  nat i ,ve  t o  t r o p i c a l  America. Seve ra l  t r e e s ,  
c u l t i v a t e d  i n  t h e  h o t e l  grounds l i v i n g  i n  Ju ly  1950 and cover2ed 
w i t h  t h e  c r a t e r  s c a l e ,  succumbed s h o r t l y  a f t e r .  Only One Was 
s u r v i v i n g  i n  May 1951. 'I 'his s c a l e  i n s e c t  i s  j u s t  ano the r  f o r e i g n  
p e s t  t h a t  has  1-Jeerl a b l e  t o  s l i p  i n t o  t h e  is lar id  f o r  Lack of 
p rope r  r e g u l a t i o n s  of i n s p e c t i o n  and L"umi.gation. A few t r e e s  
w i t h  smal l  f l ower s  f rom New Pro7?idence I s l a n d ,  Bahamas, where 
t h e y  a r e  n a t i v a  and s t i l l  growing wi ld ,  were s e t  ou t  i n  1950 
by Degener and a r e  t h r i v i n g .  

Asclepiadaceae - - 
C a l o t r o p i s  ~ i g a n t e a  forvta w i l d e r i  ( D .  & K.  21,2941, t h e  --- .-.-- 

whi te  crown f lower ,  i s  a c o l o r  form of t ho  more cormon purple  
crown f lower  n a t i v e  t o  t r o p i c a l  Asia. It i s  commonly p l a n b d  
and grows wel l  from c u t t i n g s .  I t ,  however, a l s o  s u f f e r s  from 
c h t o r o s i s  and i-ts l eaves  may be e a t e a  bad ly  by c a t e r p i l l a r s  of 
t h e  monarch b u t t e r f l y ,  an i n s e c t  o c c a s i o n a l l y  f l y i n g  h e r e  f r 2 0 m  
over  t h e  ocean. Tho p l a n t  was recorded  from t h e  i s l a n d  f o r  t he  
year  1940 when Van Zwal.uwenburg wrote about " the  in t roduced  
C a l o t r o p i s  o r  lcrown f lowert  ." Today a  huge shrub grows nea r  
Nusf ck Light ,  f  rom which r e s i d e n t  s commonly g a i n  c u t t  irigs. 

> ,  
Convolvulaceae -- 

Calonyct ion s p e c i e s  (D. & H. 21,309, 21,310),  a  moon- 
f l ower ,  i s  obviously  t h e  second n a t  iv e  momfng g l o r y  recorded 
from Canton, It has  been v a r i o u s l y  i d e n t i f i e d  us Ipomoea 
6 r a n d i f l o r a  and I. tux. It grows c h i e f l y  among a r i d  guano 
d e p o s i t s  i n l and  x lona  t h e  n o r t h e a s t  r i m .  It i s  a  c l imber  bea r ing  - 
d a r k  green ,  h e a r t  shaped l e a v e s  and l a r g e  whi.ta flctaeras t h a t  
bloom a t  n i g h t .  By t h e  t ime  d ry  weather  comes, i t  has  matured 
i t s  seeds  and h a s  d i e d  back t o  a  massive roo t s tock .  It i s  
o c c a s i o n a l l y  p l an t ed  a s  an ornamental  on t r e l l i s e s .  

Ipomoea pes-caprae (Degener, yea r  1951),  t h e  beach morning --- 
g lo ry ,  i s  p r a c t i c a l l y  p a n t r o p i c ,  be ing  l i m i t e d  i n  i t s  e x t e n s i v e  
range,  however, almost s o l e l y  t o  sandy beaches. It was c o l l e c t e d  
i n  1924 by Bryan from "can ton  i s l a n d ,  Obs. Po in t ,  l a g o m  s i d e ,  
smal l  pa tch ,  e l .  Q - 2 m, I' and i n  1.938 on "west end, n e a r  camp, 
on sandy beach, a l t .  2  - 3 m." Van Zwaluwenburg recorded  it from 
Canton i n  t h e  Haw. P1. Record 45 : 17. 1941. Degener found an 
o l d  f l o w e r l e s s  p l a n t  w i t h  massive roo t s tock  n e a r  t h e  h o t e l  



rubbish dump i n  A p r i l  1951. The p l a n t  grew i n l a n d  nea r  t h e  
remai,ns of  an army, camp. No o t h e r  mature p l a n t s  a r e  known t o  
him. And a s ' t h e  cotyledons o f  seeds  he p l an t ed  i n  A p r i l  1951: :< 
were i n j u r e d  a s  soon a s  t h e y  appeared above t h e  ground by land  
hermitcrabs ,  he s u s p e c t s  t h a t  t h e  one o l d  p l a n t  may have been 
p l an t ed  by a  s o l d i e r  and p a r t l y  guarded by him from i n j u r y  u n t i l  
it had become e s t a b l i s h e d .  The p r e v i o u s l y  recorded p l a n t s ,  l i k e -  
wise,  may. have been p r o t e c t e d  by man, Because of t h e  abundance 
of t h i s c r e e p e r  along t r o p i c a l  shores ,  new wave-borne in t roduc-  
t i o n s  t o  Canton probably a r r i v e  from t ime  t o  time and may p e r s i s t  

~ t i l  .th~y,succumb t o  t h e  ravages  of t h e  c r a b s  dur ing some p e r i o d  
of food s c a r c i t y .  . . 

%a sebes tena  ( F  ~ ~ b e r g  30,874; Degener 21,5741, t h e  
ge ige r t r ee ,  G Y l a t i v e  t o  F l o r i d a  and t h e  Baha.mas. It i s  a  smal l  
t r e e  w i t h  sandliapery leaves ,  b r i l l i a n t  s c a r l e t  f l ower s ,  and 
w h i t i s h  f r u i t .  From t h e  s i z e  of t h e  t r e e s  about t h e  h o t e l  
grounds, t h i s  ornamental must have been p l an t ed  t e n  o r  so y e a r s  
ago, It s u f f e r s  a  b i t  from dryness ,  bu t  more from l e a f - e a t i n g  
i n s e c t s  arid from sca l e s .  It f r u i t s  f r e e l y  and some o f  t h e  seeds  
germinate where t h e y  f a l l .  These should be p l an t ed  i n  new 
l o c a l i t i e s  a s  t h i s  t r e e  i s  worthy of more ex t ens ive  c u l t i v a t i o n  
on t h e  i s l and .  ' 

C W  subcorda ta  .--- (Fosbe rg  30,887; D. & H. 21,287), t h e  -.- kou 
Of t h z  Hawai ims,  has corky seeds  adapted f o r  d i s p e r s a l  by ocean 
c u r r e n t s .  The.kou -- may have reached  can ton  without  human a i d .  
If i t  d i d , .  it i s  i n t e r e s t i n g  t o  specula t - ,  how many seeds  reached 
t h e  a t o l l . b e f o r e  one f i n a l l y  e s c a p e d d e s t r u c t i o n  by he rmi t c r abs  
and grew t o  m@t.urity. Two smal l  h e a l t h y  pa tches  o f  kou - f o r e s t ,  
occu r r ing  o n ' t h e  southwest end o f .  the  i s l a n d  have long b e e n  shown 
on rnhps and' used a s  landmarks a t  sea.  One of t h e s e  i n t e r e . s t i n g  
groves  i s  u n f o r t u n a t e l y  be ing  damaged by p i c n i c  p a r t i e s ,  some o f  
whose members a r e  a p t  t o  wield  an' ax i n d i s c r i m i n a t e l y ,  Other 

. , c l u s t e r s  o f  - kou t r e e s  grow mainly n e a r  tile o l d  guano wharf ,  
p r a c t i c a l l y  a t  t .he e  age of ,  t h 6  lagoon. ' 'These a r e  s a id .  t o  have 
been p l a n t e d  y e a r s  ago. See'ds f rom such t r e e s  should b e -  . . 
co / l ec t ed  f p r  c u l c i v a t  ion. e lsewhere  on  t h e  i s l a n d .  The .branches 
of t h e  - kou grow mostly e r e c t ,  hak ing  them impossible n e s t i n g  
s i t e s  f o r  clumsy nest .  bu i ld6rs .  i i k e  boobies  and f r i g a t e  b i r d s .  
These branches  b e a r  l a r g e ,  p a l e  l e a v e s  and n e c t a r - f i l l e d  orange 
f lower s  followed b y '  t h e  corky f r u i t s  enc los ing  s e v e r a l  seeds .  
The t r e e s  n e q y t h e  l agoon  a r e  s i c k l y ,  t h e i r  branches  o f t e n  dying 
back t o  nea r  t h e b a s e  d u r i n g a r y  seasons:  and t h u s  l end ing  t o  t h e  
t r o p i c a l  landscape a  w i n t r y  appearance. Death of t h e  branches  
i s  hastened by land  hermi tc rabs  which c l imb them t o  shred  and 
e a t  t h e  crLpp, j u i cy  bark on one s i d e ,  u s u a l l y  t h e  uppier, f o r  a  
cons iderab le  Length. Thowh many f r u i t s  a r e  produced t o  l i t t l e r  
t h e  ground 'under  t h e  t r e e s  yea r  a f t e r  yea r ,  on ly  t h o s e  t h a t  . a r e  
f o r t u n a t e  enough t o  g e t  b u r i e d  can sprout  t h e i r  seed.  The' 
s e e d l i n g s  bea r  two da rk  green ,  l o n g i t o d i n a l l y  p l e a t e d : c o t g l e d o n s ,  

, . .  



, 

As tlrie. kou c a s t s  welco~ne shade about i t s e l f ,  it i s  a l w a y s ' t h e  
rest ingj?iace f o r  hundreds of h e ~ m i t c r a b s . .  Some of t h e s e  may 
wander about i n  t h e  grove any t ime  of day, whi le  t h e  m a j o r i t y  
s l e e p  u n t i l  t h e  hea t  of t h e  S L ~  has  waned and it i s  t ime t o  s a l l y  
f o r t h  For food.  Thus, every hour of t h e  day, t h e s e  s e e d l i n g s  
a r e  a t  t h e  mercy of an army of vorac ious  c rabs .  Thoughmany 
seed l ings  appear  above ground a f t e r  a  p e r i o d  of r a i n y  weather ,  
t h e . . w r i t e r  has  yet  f a i l e d  t o  see  a  s i n g l e  one escape a n n i h i l a t i o n .  
Obviously, s eed l ings  a r i s i n g  f rotn s e e d s  t r a n s p o r t e d  away from 
c ~ a b ' i n f e s t e d  groves  have a  b e t t e r  chahce f o r  s u r v i v a l .  I n  s p i t e  
of t h e  d e s t r u c t i o n  of s e e d l i n g s ,  t h e  groves  o f t e n  i n c r e a s e  i n  
s i z e .  T h i s  i s  accomplished mainly by sucker ing . .  The kou grows 

-rapidly, see6s  p l an t ed  i n  July  1950 bei.ng e r e c t  t r e e s  a  f o o t  o r  
more h lgh  by t h s  Followiny Apr i l .  Trees  a r e  o f t e n  bad ly  d e f o l l -  
a t e d ,  p a r t i c u l a r l y  on t h e  l e e  s i d e ,  by t h e  c a . t e r p i l l a r s  of  a  moth 
(Achaea --- J_anata.J, -- which p r e f e r s  t o  l a y  i t s  eggs on t h e  s i d e  of tile 
t r e e  p r o t e c t e d  from t h e  wind. About t h e  o:11y n a t u r a l  enemy t h i s  
c a t e r p i l l a r  has  on Canton i s  a  t r u e ,  e v i l - s m e l l i n g  bug. 'Phis 
p r e d a t o r  i n s e r t s  i t s  need le - l i ke  beak i n t o  i t s  v i c t im ,  sucking 
i t s  j u i c e s  and k i l l i n g  i t .  It i s  c a l l e d  Oechal ia  c o n s o c i a l i s .  

Messerschmidia a r g e n t e a  ( Fosberg 30,884), tile t r e e  h e l i o -  
----5------ 

tr 'ope, i s  t h e  most b e a u t i f u l  t r e e  on t h e  i s l a n d .  It is i n c o r r e c t -  
l y  known a s  Tourne fo r t i a  and "s!<ayviola." I t  i s  n a t i v e  and most - 
commonly forms clumps o r  sma l l  groves ,  a  t y p i c a l  one p e r s i s t h g  
a t  t h e  newly establ_ished p l a n t  n u r s e r y  near  t h e  a i . rpo r t .  It, . . . 

b e a r s  sma l l  wttite f lowers  and s i l v e r y  l e a v e s  which, when d r i e d ,  
may be used a s  a  s u b s t i t u t e  f o r  t o b a c c o .  The l e a v e s  a r e  o f t e n ,  
e a t e n  by c a t e r p i l l a r s  of ah  ornamental  moth ( U t e t h e i s a  
p u l c h e l l o i d e s ) ,  bu t  .seldom s e r i o u s l y ,  Near t h e  h o t e l  one .o f  t h e  
t r e e s  has  become badly i h r & s t e d  w i t h  t h e  minute h i b i s c u s  n o t +  
s c a l e  ( P i n n a s p i s  s t r a c h a n i ) .  As l o n g  a s  t h e  t r e e  i s  a l l o w e d  t o  
s tand  i n  t h i s  cona i t i on ,  i t  remains a menace a s  t h i s  i n s e c t r n a y  
spread from it t o a l l  t h e  t r e e  h e l i o t r o p e s  on t h e  i s l a n d . '  It 
reproduces  r a r e l y  from seed,  clurtlps i n c r e a s i n g  t h e i r  s i z e  from 
shoots  , . a r i s i n g  from rec l in f .ng  branches.  

. . .  
Solanaceae --- . . 

:Lgcopersicon esculentum - var .  (D.  &H. 2 l ,307) ,  t h e  wi ld  
tomato, grows near  t h e  a i r p o r t  n e a r  t h e  r u i n s  of army shacks. ' 
It was observed f i r s t  i n  J u l y  1950 and, almost  dead, aga in  i n  
A p r i l  1951. It i s  a  sprawling p l a n t  w i t h  unusual l e a v e s .  It 
matches p e r f e c t l y  tomato p l a n t s  growing wild i n  t h e  Galapagos 

- I s l a n d s  and may prove t o  be an unaescr ibed  v a r i e t y .  

N ico t i ana  g l auca  (D .  & kI. 21,705) ,  t h e  t r e e  tobacco,  i s  
n a t i v e  t o  t h e  New World. It i s  a  s l e n d e r  t r e e  w i t h  b l u i s h  stems 
and l e a v e s ,  and yellow f lower s .  A s i n g l e  p l a n t  was found i n  
July  1950 n e a r  t h e  CAA .h&uning ' a r e a .  It was-without.:;ffoG&r. and 
f r u i t ,  and had been badly mauled by a  bu l ldoze r .  ' Seeds brought 
from Honolulu i n  Ju ly  1950 and sown among c o r a l  r o c k h a d  flowered 
by A p r i l  of t h e  fo l lowing  year .  The p l a n t s  had been blown f l a t  
b y  t h e  p reva i l i ng '  wind and were c h l o r o t i c .  It i s  a  very d e s i r a b l e  
i n t r o d u c t i o n  of g r e a t  promise. . . 

k .  



Physa l i s  ;cr&.lta (iicLe:i+p 21,411), t h e  husk tomato, i s  
spa r ing ly in t roauced ; - z  few p l a n t s  growing n a t u r a l i z e d  i n  t h e  
B r i t i s h  Set t lement  i n  May 1951. 

Rubiaceae -.-- 

Morinda c i t r i f o l i a  (Degener 21 ,412)~  t h e  noni  of t h e  Hawaiians, 
i s  na--f% P a c i ~ i x l a n d s  and can be r e a d i l y t r a n s p o r t e d  by 
water from one r eg ion  t o  another  because of a  s p e c i a l  a i r  chamber 
l oca t ed  a t  one s i d e  of t h e  seed.  I f  i t  were n a t i v e  t o  Canton, one 
should expect  t o  f i n d  seed l ings ,  bu t  none was observed. Bryan 

I! i n  1924 r epo r t ed  t h e  noni  a s  occu r r ing  S i n g l e  o r  i n  clumps." 
Degener found a  s i n & l n r g e  t r e z ,  loaded w i t h  f lowers  and f r u i t ,  
nea r  t h e  o l d  guano wharf.  Scores  of her ini tcrabs  were r e s t i n g  i n  
i t s  shade, and n o t  a  s i n g l e  s e e d l i n g  anywhere. The seeds  a r e  
probably e a t e n  upon germinat ion.  

Cucurbitaceae - 
Gucumis m, t h e  muskmelon, was found growing nea r  some 

abandoned shacks i n  July 1950. The s e e d s  probably came t o  t h e  
i s l a n d  i n  a  b r e a k f a s t  f r u i t .  

Goodeniaceae - 
Seaevola - f r u t e s c e n s  (Fosberg 30,872; D. & H. 21,301, 21,302), 

known a s  naupaka i n  i t s  Hawaiian v a r i e t y  s e r i c e a  by t h e  Hawaiians, 
-+ 

i s  found Tn many v a r i e t i e s  and forms a long  many c o a s t a l  r eg ions  of 
t h e  P a c i f i c .  Through l o c a l  confusion,  i t s  name obviously  has  been 
t r a n s f e r r e d  t o  Messernchmidia a s  "skaviola ."  The p l a n t  n a t i v e  t o  
Canton i s  a  shrc-ht o r  more f e e t  h igh  b e a r i n g  l a r g e  sh iny  
smooth l eaves ,  and wlhite f l ower s  and f r;it s. ~ t - ~ r o w s  
It i s  extremely important  a s ,  from t ime  immemorial;. i t s  ex t ens ive  
groves were p r e f e r r e d  a s  r o o k e r i e s  by boobies  and f r i g a t e  b i r d s .  
The accumulation of.  t h e i r  excrement, cen tury  by century,  b u i l t  up 
t h e  guano d e p o s i t s  f o r  which Canton f i r s t  ga ined  commercial recog- 
nk t ion .  Being g rega r ious ,  t h e s e  b i r d s  avoid i s o l a t e d  naupaka 
bushes and i n s t e a d  n e s t  i n  those  growing i n  dense groves.  I s o l a t e d  
bushes and groups of young bushes t o o  smal l  f o r  n e s t i n g  s i t e s  a r e  
u s u a l l y  a  b e a u t i f u l ,  crowded mass of h e a l t h y  green l eaves  and 
whi te  f lowers  and f r u i t s .  Busheg i n .  t h e  rooke r i e s ,  i n  c o n t r a s t ,  
a r e  s i ck ly ,  dy ing  o r  dead. 

T h i s  unfavorable c o n d i t i o n  of t n e  naupaka i n  t h e  r o o k e r i e s  i s  
n o t  due so  much t o  mechanical  i n j u r y  caused by t h e  heavy b i r d s  
c lumsi ly  a l i g h t i n g  amon& t h e  branches,  a s  t o  t h e  chemical  a c t i o n  of 
t h e  b i r d  drdppings ,  The d e t a i l s  of t h e s e  chains  of chemical 
reac t ions ;  e s p e c i a l l y  i n  a  ca l ca reous  s o i l  impregnated w i t h  sea  
s a l t ,  s t i l l  remain t o  be worked ou t .  Never the less ,  we a r e  
reasonably sure  t n a t  two t y p e s  of i n j u r y  occur :  f i r s t ,  t h e  excre-  
ment of b i r d s ,  r i c h  i n  u r i c  ac id ,  i s  s p l a t t e r e d  wet over t h e  l e a v e s ,  
i n  p a r t  absorbed by them, v a r i o u s l y  modified i n t o  o t h e r  poisonous 
substances ,  and then  t r a n s l o c a t e d  throughout t h e  p l a n t  t o  i t s  
g r e a t  de t r iment ;  second, much f r e s h  excrement l i t t e r s  t h e  ground. 
To t h i s  mass a r e  added t h e  whitewashed dying l e a v e s  a s  t h e y  f a l l  
o r ,  i n  base of r a r e ,  c l eaqs ing  showers, t h e i r  



c o a t i n g  of f i l t h .  Simply expla ined ,  t h e  nau aka i n  Canton 
noQk6nPes'.ar6.~vhry l i k e  garden p l a n t s  dyiE*m an exces s  
a p p l i c a t i o n  of chicken manure, They j u s t  cant t t o l e r a t e  t h e s e  
va r ious  n i t rogenous  compourlc?s' i n  such concen t r a t ed  form. 

3 .  
, , .  . .. . .. . , 

As :a r e s u Z t  o r  t h f ~  i n t e r a c t i o n  between n e s t i n g : b i r d s  and 
p la l l t s ,  t h e r e  appea.rs t o  e x i s t  something of a  c y c l e ,  no t  c l e a r  
c u t ,  t o  b3 su re ,  Uader s i n p l i f i e d ,  i d e a l  c o n d i t i o n s  it mighb 
b e s t  be expla.ihed a s  c o n s i s t i n g  of f l o c k s  of b i r d s  g r a d u a l l y  
k i l l i n g  w i t k  t h e i r  excrement a  grove of naupaka bushes i n  one 
a r e a .  W i l e  t h i s  i s  t r ansp i r ing , .  s e e d l i n g s  of naupaka ape . '  

growing h e a l t h i l y  elsewher6 und i s tu rbed  by nest-ds. A s  
t h e  o ld  poisoned bushes  f i n a l l y  succumb and break t o  t h e  ground, 
t h e  b i r d s ,  somewhat u n w i l l i n g l y  a% f ' i r s t ,  a ~ e :  fo rced  k w s h i f  t 
t h e i r  r o o k e r i e s  t o  t h e  s t a n d s  of  - naupaka whick b b g t h i s  tj.me have 
gror?n sufi'icie.&;y t a l l .  and s t u r d y  fo.? n e s t i a g  s i t e s .  Th.e . C ~ c l e  

r e p e a t s  i t s e l f  a s  t h e s e  p l a n t s ,  i n  t u r n ,  g r adua l ly .  succumb 
t o  poisoning and crumble away, o b l i g i n g  t h e  b i r d s  t o  sk1j.f t t o  
s t i l l  ano the r  sLand of young bushes,  p robably  a c t u a l l y  gr'0wiW 
i n  a  l o c a l e  where t h e i r  5 n c e s t o r s  had been k i l l e d  o u t  s e v e r a l  
,huddred o r  thoasand yea r s  be fo re .  T e s t  Ir~olos dug by Hatheway 
sltnow d e p o s i t s  of  guano whwe no  sh rubs  now e x i s t .  We cannot 
imagine t h a t  t h e  a n c e s t o r  $ of s u r  p r e s e n t  guano-producing b i r d s  
had r a d i c a l l y  d i f f e r e n t  nest j .ng . h a b i t s  f rom t h e  p r e s e n t  ' 

. 

genera t ion .  The presence o f  guano ' a lmos t  c e r t a i n l y  i n d i c a t e s .  
%.he 'Former presence  of g roves  of v e g s t a t i o n .  .. . . , 

Em'ilia soqch.if o l t a , . .  i;he .purple  e m i l i a ,  was no t  obse r r ed  by -.- . . 
t h e  wri.t&rs i n  :~350-51. But Van Zwaluwenburg i n  the. Haw. PI.. 
Record f o r  19Ll  s t a t e d  t h a t  " ~ m ~ b r t a t i o n s  of s o i l  from Oaliu have 
r e s u l t e d  i n  t h o  r e c e n t  e s t a b l i S & m t  on Canton of *eye-ra l  weeds 

I t  , : . . . . . . . . such a s  Eini l ia  s o n c h i f o l i a .  . . 
e . . 

Pluchea odora-ta (F. & W. 30,210; D. & 11. 21,295) ,  t h e  --- --- 
shrubby f l e a b a n e ,  i s  n a t i v e  from F l o r i d a  t o  n o r t h e r n  'South 
~mer ic ; .  It i s  n a t u r a l i z e d  he re  and t h e r e  about t h e  a k f i e , l @  
and d i s t u r b e d  a r e a s ,  and i s e v i d e n t l y  of r o c e n t ' a c c i d e n t a l  i.n$ro- 
duc t ion .  It i s  expzcted t o  extend i ts  r a n g e .  

>L 1: +$ 
< \  ,. 

I ; , . : .  . 
Thus f a r ,  i n d i v i d u a l  k i n d s  of plarits,  .have been discu.ss.ed,. : . .  

Now we s h a l l  d e a l  b r i e f l y  w i t h  assoc ia t i ' ons"  of p l a n t s . '  , . , . 
. . 

. . . . 
~ o r t u i a c a  - -- l u t e a  'and Boerhavia %row t o g e t h e r ,  w i t h  the  

exc lus ion  of every o t h e r  kind of p l an t )  i n  l a r g e  a r e a s  of con- 
sopidated r e e f  and r.abble. Mhen even,s l . igh 'c  showers fal.]., t h e i r  
shallow r o o t s  can absorb t h e  r a i n ,  arid t h.is water i s  s t o r e d  ' i n  
t h e i r  t i s s u e s  f o r  use a w i n g  long  p e r l o a s  of drought .  I n  o t h e r  
p l aces  t h e  roo t l e  s s  C ~ , y t h a  . . - l i k e w i s ~  ocours ,  p a r a s i t i c  on t h e  
two p l a n t s .  Where t n e  s a i l  i s  more' sandy, Porkulaca and 
Boerhavia may be a s soc iv t ed  ~ 5 t h '  $he p e r e n n i a l  bunchgrass , 
Eepturus.  I n  gene ra l ,  P o r t u l a c a  - and Boerhavia a r e  t h e  two -- ,cornnonest n a t i v B i p l a n t s - o n n t o n ,  growmg almost everywhere, 

* A more t e c h n i c a l  paper,  w i t h  s t a t i s t i c s ,  on p l a n t  communities 
i s  p r e sen ted  by IIatnevsay a s  A t o l l  Research B u l l e t i n  43, 

- 51 - 



a s s o c i a t e d  wi th  p r a c t i c a l l y  every o t h e r  p l a n t  excep t ing  w i t h  
Messerschmidia, Scaevola and kou. The reason i s  n o t  t h a t  t h e s e  -- 
t h r e e  shrubs and-trees a r e  poisonous, l i k e  t h e  Eucalyptus  and 
Casuar ina  - t o  o t h e r  p l a n t s ,  b u t  t h a t  t h e y  c a s t  t z o  much shade f o r  
t h e s e  sun- loving herbs  t o  t o l e r a t e ,  

Another c l o s e  community, s i nce  h i s t o r i c  t imes,  grows only 
nea r  t h e  i n f luence  of man and c o n s i s t s  of t h e  annuals  Cenchrus, 
E leus ine  and Cenchrus be ing  t h e  most abundant and, 
because of i t s  p r i c k l y  bu r s ,  t h e  most annoying. 

Sur iana  o f t e n  grows a lone  i n  s l a b  a r e a s  and l e s s  o f t e n  i n  
sandy a r e a s  swept by waves dur ing  v i o l e n t  storms. I n  1951 many 
of t h e  l a r g e s t  p l a n t s  were dead,  l e a v i n g  f a n t a s t i c a l l y  gna r l ed  
branctles and t w i g s  reach ing  toward t h e  sky. The f r i g a t e  b i r d  
o f t e n  r o o s t s  upon t h e  s t u r d i e r  branches but  does  no t  n e s t  among 
them. 

The n a t i v e  annual  v a r i e t i e s  of  D i g i t a r i a  o f t e n  grow alone,  
p r e f e r a b l y  i n  r e c e n t l y  d i s t u r b e d  sanhy s o ~ l ,  a s  a long  t h e  
shoulders  of roads .  They r e q u i r e  more mois ture  t han  frepturus 
repens  and can s u r v i v e  f rom year  t o  y e a r  on Canton by -hav ing  
speeded up t h e i r  l i f e  cyc le .  Being unable t o  su rv ive  pe r iods  of 
drought  a s  growing p l a n t s ,  t hey  surv ive  them i n  t h e  form of seed 
l y i n g  dormant on t h e  ground. 

A p l a n t  t h a t  occurs  mostly amid rock s l a b s  o r  on sand dunes 
n e a r e s t  t h e  ocean b r e a k e r s  i s  Tr iumfe t ta .  T h i s  p e r e n n i a l  c reep ing  
shrub  has  i n c r e d i b l y  long,  shanow r o o t s  a b l e  t o  absorb r a i n  f rom 
g e n t l e  showers, and t h i c k  l e a v e s  w i th  wate r  s t o r a g e  t i s s u e s .  

Scaevola grows g rega r ious ly  mostly on t h e  s o u t h e a s t ,  o r  
windward, p a r t  of t h e  a t o l l  r i m ,  perhaps  because t h e  r a i n f a l l  
t h e r e  i s  s l i g h t l y  more t h a n  on t h e  l e e  s i d e  of t h e  i s l a n d .  A few 
i s o l a t e d  bushes occur a c r o s s  t he  lagoon on t h e  oppos i t e  s ide ,  t h e  
corky f r u i t s  having been blown a c r o s s  t h e  su r f ace  of t h e  lagoon 
t o  t h a t  shore by t h e  p r e v a i l i n g  wind. Sporad ic  p l a n t s  grow i n  a 
few o t h e r  p l a c e s  a s  w e l l .  

The kou, - probably due t o  t h e  i n f luence  of man, i s  most 
abundant a long t h e  lagoon s i d e  near  t h e  o l d  guano diggings .  The 
p l a n t s  grow alone o r  perhaps w i t h  a few Nesserschrnidia i n t e r -  - - 
spersed.  

S ida ,  a  sun-loving shrub,  grows p r e f e r a b l y  i n  good sandy -- 
s o i l  i n  a s s o c i a t i o n  wi th  any p l a n t s  t h a t  do no t  s u b j e c t  it t o  
shade.  

The Sesuvium i s  most t o l e r a n t  of s a l t  and consequent ly  grows 
a lone ;  otKer k inds  of' p l a n t s  cannot s u r v i v e  i n  low a r e a s  t h a t  a r e  
inundated by t h e  lagoon. During d r y  weather  and e x c e p t i o n a l l y  
low t i d e s  t h e  ground where it grows @;litters usfth s a l t  cpystials .  



The n a t i v e  land  f l o r a  of Canton I s l a n d ,  exc lud ing  t h e k o u  
awi t h e  beach morning g l o r y  a s  p1ani;s of q u e s t i o n a b l e  n a t i v E ,  
comprises on ly  f o u r t e e n  k inds  of f lower ing  plants- .  Not a  s i n g l e  
f e r n ,  moss nor  slime-mold i s  n a t i v e .  Bow many. :fungi .and t e r -  
r e s t r i a l  t r u e  a lgae  and bl-ue-green a lgae  occu r  i s  n o t  y e t  known. 
There a r c  q u i t e  a  number t o  be found i n  unexpected p l a c e k i . 8 ~  i n  
t h e  t u r b o  s h e l l s  c a r r i e d  about by t h e  he rmi t c r abs  on Land. Due 
t o  commerce, tile common molds found on f o o d s t u f f s  navb reached 
C a t o n .  There a r e  d o u b t l e s s  numbers of n a t i v e  f u n g i  et . : to be  
d i scovered ,  e s p e c i a l l y  a f t e r  s p e l l s  of wet weather.  ~ h u s : . f a r  a  
powdery mildew was c o l l e c t e d  by Degener on t h e  n a t i v e  -; a n  
AJ-bug0 .-.- on t h e  l e a v e s  of Boerhavia; and a  s ap rophy t i c ,  d i r t y  
gallij-w ascomgcete , about-'L-Gcm.de, on in t roduced  rubbi.sb. 

The p a u c i t y  of n a t i v e  land p l a n t s  on C m t o n  i s  du%. to  t h e  
s c a r c i t y  of r a i n  and i t s  unfavorablo  d i s t r i b u t i o n  dur ing:  t h e  year ,  
t o  t h e  s a l t y  o r  n$.t nogen- and phosphates- impregnated cj laract  e r  
of t h e  b a r r e n  s o i l ,  t o  t h e  low e l e v a t i o n  e n a b l i n g  wa.ve:sduring 
s torms and ve ry  r a r e  tsunamis  o r  t i d a l  waves t o  s cou r  tho a t o l l  
bare  of most l i f e ,  and t c t h e  army of omnivorous herwitcr t ibs i  
Canton is n o t  so  i s o l a t e d  tha-k seeds  and o t h e r  prop.agu1.e~ ,of l and  
p l a n t s  cannot reach  i t s  s h o r e s .  Almost a l l  such  castaways e v i -  
de l l t ly  f i n d  c o n d i t i o n s  t o o  unfavorable  f o r  s u r v i v a l .  

Even though Canton i s  unfavorable f o r  t h e  growth of p l a n t s ,  
s i m i l a r l y  a r i d ,  s a l t y  o r  chem:'i.cally-poisoned,,.,regions throughout 
t h e  worl6  have been s u c c e s s f u l l y  invaded by v a r i p u s  rugged p l a n t  
p ionee r s .  Some a r e  p e c u l i a r  t o  t h e  Nojave am? o t h e r  a l k a l i  
d e s e r t s  i n  America; some t o  t h e  ca lcareo i i s  s o i l s  of F l o r i d a ,  t h e  
Bahamas o r  Dalmatia;  some t o  t h e  Sahara;  t o  Piadagascar; to '  I n d i a ;  
t o  A u s t r a l i a  and tile South Seas;  o r  t o  t h e  leeward s i d e s  of t h e  
Hawaiian I s l ands ;  e t c .  To cover  Canton w i t h  a mantle of vege- 
t a t i o n ,  however, i s  more t h a n  j u s t  s e l e c t i n g  seeds  of such p i o n e e r  
s p e c i e s  and sowing over t h e  r i m  o f  t h e  a t o l l .  A s  a  fundamental. 
p r a c t i c e ,  s eeds  of p o t e n t i a l l y  .poisonous p l a n t s ,  such a s .  t h o s e  
of t h e  yellow o leander  (Theva t i a  p e r u v i a n a ) , o r  of thorny  p l a n t s ,  
such a s  t h e  -- k l u  ( V a c h e l l i a  farnesTa- a lga roba  ( P r o s o p i s  
c h i l e n s i s ) ,  have been omi t ted .  The fo l lowfng  i s  a  l i s t  of p l . an t s  - 
o r  seeds ,  w i t h  t h e i r  n a t i v e  home.:j,..s.hfpped hy , ,  t.he w r i t e r  t o  Canton 
c h i e f l y  i n  1950. A 1 1  were p r o p e r l y  f u m i ~ a t e d  by t h e  Board of 
Agr i cu l tu re  and F o r e s t r y ,  Honolulu, t o  guard a g a i n s t  t h e  danger  
of i n t roduc ing  i n s e c t  p e s t s .  Some seeds  of p l a n t s  t h a t  should b e  
a b l e  t o  grow on Canton could be supp l i ed  i n  on ly  smal l  q u a n t i t i e s  
due t o  t h e i r  extreme r a r e t y .  Others ,  of p l a n t s  t h a t  probably 
w i l l  not  grow t h e r e ,  were s e n t  anyway because of t h e i r  ;avails- 
b i l i . t y  wi thout  e x t r a  c o s t  o r  l abor .  A f t e r  a l l ,  soroe :of :Ehese 
may germinate and grow i n  p a r t i c u l a r l y  s h e l t e r e d  p l a c e s .  Only 
a f t e r  t h e s e  p l a n t s  have a c t u a l l y  become n a t u r a l i z e d  w i l l  it be 
worthwhile d e s c r i b i n g  them i n  a supplement t o  t h e  p re sen t  paper.  



Species  s e n t  t o  Canton i n  1550, u n l e s s  o t h e r  d a t e  g iven ,  and 
p l a c e  of o r i g i n :  

NARSILEACEAE 
Marsi lea  v i l l o s a  - Hawaii -- 

GRAMINEAE 
Dactyloctenium aegyptiurn - Egypt -- ..... 
% i t a r i a  hel i ryl  - Formosa 
E c h i n o c h l o ~ c o l o n u m  - P a n t r o p i c  
Ischaemum b r g m e r w n  - Afr i ca  - 
Lagurus ova tus  - Yugoslavia (1955) - 
Panicum c i n e r b  - Hawaii 
Panicurn nubip.G - Hawaii --- --L- 
Panic~un p e l l i t u m  - Hawaii --.- - 
Pennisetur~ sp.  
~ o l y p o p ~ m o ~ ~ s p e l i e n s i ~  - Europe 
Sporobolus virg=- Southern  United 
Tr icholaena  - =ens - - A f r i c a  

CYPERACEAE 
=us &vanicus -- - Hawaii 
C y p e r G  t rachysan thus  - Hawaii 
P w t y l i s  - - cymosa - Hawaii 

PALMAE 
Phoenix d a c t y l i f e r a  - A f r i c a  
l G T € X K r ~ a c T r G a  --- - ~i j i 
P r i t c h a r d i a  sps. - Hawaii - 

COMMELISACEAE 
Cornmelina benghalensis  - I n d i a  
Rhoeo d G c o l o r  - - Bahaxas 

S t a t e s  

LILIACEAE 
Sansev ie r i a  c y l i n d r i c a  - A f r i c a  - S a n s e v i e r i a  p i n e e n s %  - A f r i c a  

AMARYLLIDACEAE 
Furc raea  @antea  - America 

4 L-- 

SANTALACEAE 
Santalum e l l i p t i c u m  - Iiawaii 

POLYGONACEAE 
Ant i  onon l e  topus  iiiexico 
& b ~ s h  Z Raharrns 

CHENOPODIACEAE 
A t r i p l e x  angu la t a  - A u s t r a l i a  
A t r i p l e x  halimoide s 
at- semibaccata - A u s t r a l i a  
Chenopodium oahuense - Hawaii 
Kochia sp;--- A u s t r a l i a  



NYCTAGINACEAE 
L l i r ab i l i s  j a lapa  - Mexico .---.- ----.- 

AIZOACEAE . .  . . .  
Dorotheanthus c r i n i f l o r u s  - A f r i c a  . . -. -.- -.--.-- 
Tet ravonia  expansa - New Zealand . .  . . . --A --..--- . . . . 

FORTULACACEAE 
r o r t u l a c a  - c y s n i r m a  - Hawaii -- 

PAPAVEMCEAE 
Argemone &auca - Rawaii -..-- --- 

CAPPARIDACEAE 
Cappar is  sandwichiana - Hawaii --- -. 

CRUCIFERAE 
Coronopus did- - Europe - 
~ e j ; - ; i d i ' i ~ ~ o ~ i h i e r l s e  - Hawaii - -- .---- 

CRASSULACEAE 
Halanchoe t u b i f l o r a  - A f r i c a  - .- 

LEGUMLNOSAF: 
Acacia chor iophgl la  - Bahamas -.-.- -, + '1- - Desmant hus v i r ~ a , , l r s  T r o p i c a l  America -a I..- 
%harnaecrista l e s c h e n a u l t i a n a  - I n d i a  
Dol ichos  l a b l . s T ~ f r i c a  
PT -..-.- 
L-hrlna sandwicens i s  - Hawaii -- -- 
Indxgofera  s u f f r ~ G s a  - We s t  Ind ie  s v- -.-- . i ~ e d i c a g o  h i i p i d a  - Asia  -- -.-.-.- 
i m a g o  - l u p u l i n a  - Asia  
P h a s e o l u s - x t h r o i d e  s - T r o p i c a l  America 
E s e o l u s  - 't-*Asia 
Sesbania  tomentosa - Hawaii ----- - 
Sophopa to rnen tosa -  South Seas  --- - 
l e p h r o s i a  purpurea - Hawaii --- - 
Vigna marina - Hawaii 

ZYGOPHYLLACEAE 
Guaiacum o f f  i c i n a l e  - Bahamas --- - 

MELIACEAE 
Melia aaedarach - I n d i a  - 

SAPINDAGEAE 
Sapindus oahuensis  - Hawaii 

RHAPINACEAE 
Colubr ina  a s i a t i c a  - Ilawaii -- - 



MALVACEAE - 
Abuti lon mollj.ssimum var .  sandwicense - Ilawaii 
-I-.- -- 

Gossypium b r a s l l i e n s e  - South Amel"ica -.---_.- --,_.ll,._._ 

&ssypiun tomentosum - iiawaii - ---- 
~ a r x t i l i a c e ~ ~ r n  - South Seas 
Sida f a i i -*kEZwaii  

-'- m p e s l a  - -, popul.nea .----- - Hawaii 

STERCULPACEAE 
H e r i t i e r a  l i t t o r a l i s  - South Seas -.-.-- 
Walther ia  aincricana - Hawaii -- -.--- 

GUTTSFERAF: 
CnlopnylLum inophyllum - Hawaii 
---A-- -.-:- 

TAMARICACEAE 
Tamarix aphyl la  - Asia  -- -- - 

PASSSFLORACEAE 
P a s s i f l o r a  f o e t j d a  - Bahamas - 

CARICACEAE 
Car ica  papaya - T r o p i c a l  America 

PUNICACEAE 
Punica granatum - I ' lediterranean -- 

LECYTHIDACEAE 
Bar r ing ton ia  a s i a t i c a  - I n d i a  

--- 

RHIZOPHORACEAE 
Bruguiera sexangula - ~ ( a l a y a  ----- 
Rhizophora mangle - Trop ica l  America -- 

Conocarpus e r e c t u s  - Bahamas 
Terminal ia  c ~ t ~ ~  - Malaya ---- ---- 

PLUMBAGINACEAE 
Plumbago zey lan i ca  - Hawaii - -- 

OLEACEAE 
Woronhia emarginata  - Iladagascar - 

GENTIANACEAE 
Centaurium sebaeoides  - Hawaii - 

APOCYNACEAE 
Plumeria rub ra  - Tropica l  America 

ASCLEPIADACEAE 
Ca lo t rop i s  g igan toa  - Zgypt -- 



CONVOLVULACEAE 

Bawaii 

BORAGINACEAE 
Cor.dia subco:-data - Hawaii 
7- ---"'-- i Iel iotropium. anchusaefolium - South Arrerica - -- 
tloliocropi.um curassavicum - IIawaii .--.-.- - ----. - 

VERBENACEBE 
S tachg ta rphe ta  - .--..-a Jamaicensis  .- - Bahamas 
Stachgt,arpi;ei;a u r ~ t i c a e f o l j . a  - South Amerida -- 
. ~ 1 ~ ' % ~ 1 ~  -- ~ s i m p l i c i f o l . i a  - - - Hawaii 

LABIATAE 
Leonurus s i b i r i c u s  - Asia  
Mar ruu i~unyu lga re  - Asia ---..- 
Ocimun p a t i s s f %  - I n d i a  -. .- -> - -, -- 
Thloenis  f r1~:~ icosa  - Yugoslavia (1951) --.- --- 
Plect:snth~,.s aus";%lis - Hawaii - .- - --- 
S u l v i a  coccinea - Mexico -- --- 
Capsizurn f r u h s c e n s  - 'Tropical  America 
m k i s . s a 7 i c e r : s -  Hawaii -- ----. 

, Fycopersicon esculentum va r .  g a l e n i  - South America .-- --. 
m n d r a  ph.ysalodes - South America 

% Solanum nigrum - Hawaii -- -- 
ACANTHACEAE 

Asgs t a s i a  gange t i ca  - I n d i a  - 
..EYOPOHACEAE . . 

Myopo'rum -- sandwicense - Hawaii 

RUBIACEAE 
Canthiumodoratum - Bawafi . _I.____ 

Casasfs  c l u s i i f o l i a -  Bahamas -- 
Morinda c i t r i f o l i a  va r .  P o t t e r i :  - P i  j i  --- - -- 
JRBITACEAE 
2 i t r u l l u s  v p l g a r i s  - A f r i c a  

Aceus - Arabia . CrXTiGl  
=3Tca charan.Fia v a r .  - a b b r e v i a t a  - Asia -- -- 
Sicyo s microcarpus  - i a w a i i  - 



GOODENIACEUE 
Scaevola f r u t e s c e n s  var .  s e r i c e a  - Hawaii 

COMPOSITAE 
Bidens amplectens - Hawaii 
B o r r i c h i a  sp. 
Ecl i .p ta  a l b a  - Asia  
~ a i l l a r d i a p i c t a  - Texas 
m m h T  a i i i u k  -- - Kansas 
Bete ro theca  p a n d i f l o r a  - C a l i f o r n i a  
I n u l a  candida - ~ u g x v i a  (1953) 
m h a e t a  f i y x r i f o l i a  - Hawaii 
Lipochaetg  %%nyj. - Iiawaii - --A- 
Pluchea ind ioa  .- - I n d i a  
Reichard:.a - i..lcroides --. - Southern Europe 
Sonchus cornutus  - Afr i ca  ---- -"-- 

A f t e r  Degener w i t h  h i s  e f f i c i e n t  a s s i s t a n t  r e t u r n e d  t o  Hawaii 
f rom a  week's  s t a y  on Canton i n  Ju ly  1950, he never  expected t o  
see  t h e  a t o l l  again .  Prom Honolulu, a s  p e r  c o n t r a c t ,  he shipped 
t h e  proper  seeds ,  some i n  enormous q u a n t i t i e s ,  and a  few k inds  of 
l i v i n g  plaz t s ,  by CAA p lane  t o  t h e i r  d e s t i n a t i o n .  Numerous r e s i -  
d e n t s  of Canton, a l l  busy w i t h  t h e i r  p r o f e s s i o n a l  d u t i e s ,  t r i e d  
t o  sow t h e  seeds  dur ing t h e i r  spare  t ime and even wate red  some 
choice  p l a n t s  w i t h  p rec ious  d i s t i l l e d  water .  But t he  t a s k  was so  
Herculean t h a t  t h e  g r e a t e r  p a r t  of t o e  shipments simply reposed 
i n  a  warehouse, s lowly d e t e r i o r a t i n g .  

On t h e  i n v i t a t i o n  of CAB fon  t r a n s p o r t a t i o n  and lodging,  
and PAA f o r  meals, Degener vo lun teered  h i s  s e r v i c e @  f o r  s i x  weeks 
t o  b r i n g  t h e  p r o j e c t  t o  a  s u c c e s s f u l  c lose .  Back on- Canton i n  
A p r i l  1951, he n o t i c e d  numerous ' d a m s e l f l i e s  nea r  t h e  a i r p o r t .  
Knowing t h e s e  p r e t t y ,  d e l i c a t e  i n s e c t s  t o  be a q u a t i c  i n  t h e  
l a r v a l  s t a g e ,  t h e i r  presence proved t h e  e x i s t e n c e  of f r e s h ,  o r  
n e a r l y ,  f r e s h  water  - SONEWHERE1 

The source was soon founci - a r e c t a n g u l a r  body of wate r  
about 20 by 50 f e e t ,  and 3 t o  4 f e e t  deep. The s i t e  may have 
been excavated by some branch of t h e  Armed Forces  a s  an  emergency 
source  of wate r  t o  f i g h t  c o n f l a g r a t i o n s  d u r i n g  t h e  w a r .  The 
s i d e s  were of wooden beams; t h e  bottom, n a t u r a l  c o r a l  sand and 
rubble .  The l o c a t i o n ,  n e a r  a  grove of "skayviolas"  (%sser- ,  -- 
schmidia)  no t  f a r  from t . ~ e  a i r p o r t ,  was i d e a l .  It l a y  n e a r  t h e  
c e n t e r  of a  wide p a r t  of t h e  a t o l l ' s  r i m ,  j u s t  about r i g h t  t o  
t a k e  advantage of t h e  s o - c a l l e d  Ghyben-Herzberg l ens .  

D i s t u r b i n g  f a c t o r s  a b s e n t ,  t h i s  double-convex l e n s  c o n s i s t s  
o f  a  body of f r e s h  ground wa te r ,  o r i g i n a l l y  der ived  from Canton 
r a i n ,  f l o a t i n g  on t o p  of t he  h e a v i e r  sea  wate r  t h a t  has  perco la ted  
under it from t h e  ocean s ince  p r e h i s t o r i c  t imes  (See Arnow, T.,  
1954, "The Hydrology of t h e  Northern Marshal l  I s l ands" ;  A t o l l  
Research Bu l l .  30, May,). Here, then ,  was a  never f a i l i n g  source  



of wate r  t h a t  b a r e l y  t a s t e d  s a l t y ,  r e g u l a r l y  r i s i n g  and f a l l i n g  
w i t h  t h e  t i d e ,  though w i t h  a  c e r t a i n  l a g  i n  t ime ,  and i n ,  he igh t  
and dep th .  With t h e  h e l p  .of a  gang of G i l b e r t  and E l l i c e  
I s l a n d e r s  under t h e  k inky-ha i red  Melanesian S e i t o a ,  a  wooden. 
~ l a t f o r r f l  was b u j l t  so  t h a t  t h e  f l u c t u a t i o n  i n  wa te r  l e v e l  would 
a l t e m a t e l - y  cover it a  few inches  and t h e n  l eave  i t  exposed t o  
d ry ing .  With such l a b o r ,  i t  took l i t t l e  t ime t o  g a t h e r  from a :  
nei.ghboring k i t c h e n  midden thousands of d i s ca rded  t i n s ,  s t a b  
h o l e s  i n  them, f i l l  them w i t h  t h e  b e s t  e a r t h  a v a i l a b l e ,  and t h e n  
P l a n t  seeds of t h e  moreo rnamen ta l  p l a n t s  t h e r e i n .  Many of . t he  
s p e c i e s  shipped t o  Canton, a s  s t u d y  of t h e  accompanying l i s t  
shows, a r e  more o r  l e s s  ha lophy t i c  - s a l t - l o v i n g  o r  a t  l e a s t  s a l t -  
t o l e r a n t .  N a t u r a l l g  t h e y  t h r o v e ,  i r r i g a t e d  by eve ry  t i d e  w i th  an  
abundant supply of near-sweet wa te r . .  By t h e  t ime  Degener ].eft 
tho. a t o l l  i n  May 1951, t h i s  s e l f - w a t e r i n g  nuiasery was g reen  wi th  
s e e d l i n g s  of manyk inds ,  a v a i l a b l e  Sor  any one who wished t o  
p l a n t  them about  t ! m i r  ba r r en ,  a r i d  grounds. Many of t h e s e  , p l a n t s  
su rv ived  . t r ansp lan t ing ,  p a r t . i c u l a r l y .  when o c c a s i o n a l l y  watered 
w i t h  waste from t h e  dSshpah o r  ba th .  . . 

The g r e a t  m a j o r i t y  of t h e  s e e d s ,  p a r t i c u l a r l y  of g r a s s e s ,  
were s c a t t e r e d ,  h i t  or miss ,  over  tjie a t o l l .  i n  l i k e l y  p l aces .  
Otlzers we1.e p l a n t e d  i n  h o l e s  made i n  t h e  sand and r u b b l e  w i t h  
t h e  human h e e l  o r  w i t h  t h e  spade. To a s c e r t a i n  what s p e c i e s  on 
Canton can s u r v i v e  and ma in t a in .  themselves  from y e a r  t o  year  i n  
s p i t e  of drought ,  s a l t ,  i n t e n s e  s u n l i g h t ,  i n s e c t s ,  s ea  b i r d s ,  
vorac ious  herml tc rabs  and compet i t ion  w i t h  o t h e r  p l a n t s ,  w i l l  be 
of considerabl,:  importance n o t  on ly  t o  t i n y  Canton bu t  t o  s i m i l a r  
i s l a n d s  throughout t h e  world .  The Canton p r o j e c t  w i l l  h e l p  show 
workers e lsewhere  what, a c L i v i t i e s  t o .  :wp.ea.i; oy modify. and what 

.: .. p i t f a l l s  t o  avoid,  ,. . , . .  , . , ... . . . .  . 

AQUATIC FLORA 

A d i scuss ion  of t he  a q u a t i c  f l o r a  and f a u n a  h a r d l y  concerns 
t h e  p re sen t  immediate problem of augmenting t h e  f l i m s y  mantle of 
v e g e t a t i o n  on Canton 's  a r i d  rim of land.  Yet were it n o t  f o r  t h e  
a q u a t i c  f l o r a  and fauna ,  Canton I s l a n d  would n o t  even be i n .  
e x i s t e n c e .  It c o n s i s t s  a lmost  e n t i r e l y  of t h e  accumulated . , 

remains of c o r a l ,  mollusk,  s e a  u rch in  and s t a r  f i s h ,  c o r a l l i n e . .  
a l g a ,  p ink  fo ramin i f e r a  s h e l l ,  and t h e  droppings  of s ea  b i r d s  
t h a t  have e a t e n  f r e e -  swimming organisms of t h e  open ocean a s  
food , '  The t e r r e s t r i a l  he rmi t c r abs  t h a t  a r e  such a  hazard t o  t h e  
l an& p l a n t s  a r e  a q u a t i c  i n  t h e i r  l a r v a l  s t age .  So w i t h  t h e  
importance of t h e  s ea  l i f e  i n  mind, t h e  r e a d e r  w i l l  perhaps  

'excuse a  con t inua t ion  of t h i s  a r t i c l e  about Canton. It w i l l  be 
b r i e f , .  not purpose ly ,  bu t  because of our p r e s e n t  ignqrance.  This  
s t a t e  of  a f f a i r s  should s t i m u l a t e  t h e  r e s i d e n t  having a  f l a i r  f o r  
b io logy  t o  spend some of n i s  spa re  t ime  c o l l e c t i n g  t h e  yet  un- 
known p l a n t s  and animals of  Canton t;o s h i p  . t o  eager  : s p e c i a l i s t s  
a t  t h e  Bishop i'iiuseum and e lsewhere  f o r  t e c h n i c a l  s tudy.  The . . 

. . . . . .  



amateur c o l l e c t o r  and c a r e f u l  observer  on Canton, c o l l a b o r a t i n g  
w i t h  t h e  museum expe r t  surrounded by h i s  musty books and p i c k l e d  
specimens thousands of mi l e s  d i s t a n t ,  can so lve  so many f a s c i -  
n a t i n g  and important  puzzles .  As such knowledge accumulates,  a  
more complete a r t i c l e  than  t h e  p r e s e n t  one can be w r i t t e n  f o r  
l a t e r  r eade r s .  T h i s  one i s  bu t  a  beginning and b a r e l y  s c r a t c h e s  
t h e  su r f ace .  

O f  blue-green a l g a e ,  no one had c o l l e c t e d  any specimens 
prev ious  t o  1951, t h n s  l e a v i n g  p r a c t i c a l l y  an open f i e l d  f o r  a  
l o c a l  r e s i d e n t  i n  pupsu i t  of a n  important  hobby. The t h r e e  
specimens c o l l e c t e d  t h a t  year  were a c t u a l l y  found on land ,  b u t  
a r e  being c l a s s i f i e d  a s  a q u a t i c  because t h e y  developed mainly  
du r ing  an unusual per iod  of r a i n y  weather o r  were found i n  
d i t c h e s  o c c a s i o n a l l y  sub jec t  t o  f l o o d i n g  by r a i n  o r  t i d a l  seep- 
age. They a r e  h s r d l y  land p l a n t s .  Though microscopic,  such 
p l a n t s ,  because o f  t h e i r  enormous numbers, may h e l p  bind sand 
g ra ins  t o g e t h e r  and reduce d r i f t i n g ,  T h i s  a c t i o n  may be 
mechanical,  by means of the g e l a t i n o u s  p l a n t  s u r f a c e ,  a s  w e l l  
a s  chemical,  by t h e  l i b e r a t j - o n  of carbon d iox ide  and t h e  p a r t i a l  
d i s s o l v i n g  of t h e  ca l ca reous  sand g r a i n s  fol lowed by cementation.  

Microcoleus p a l u d o s ~  (Degener 21,341) forms a  tough 
g e l a t x o u s  coatinis over t he  s u r f a c e  of t h e  sand on t h e  a t o l l  r i m  
8u r ing  p e r i o d s  o f V r a i n y  weather,  O f  t h e  blue-green a lgae  on 
Canton it i s  t h e  most u se fu l  sand b h d e r .  

Porphgrosiphon sp. (Degener 21,338) grows on o r  i n  t h e  sand - 
dur ing  pe r iods  of r a i n s  weather bu t  does n o t  form a  n e l a t i n o u s  
coating; I t  i s  s i r n i l a ~ ~ l y  use fu l ,  but  t o  a  l e s s e r  degree .  

Scytonema hofmannii  (Degener 21,3471, l i k e  t h e  prev ious  
two s p e c i e s ,  i s  dormant du r ing  d r y  weather .  Soon a f t e r  t h e  
coming of r a i n ,  i t  i ~ e p r o d u c e s - p r o ~ i g i o u s l y ,  o f t e n  washing i n t o  
puddles i n  l o o s e l y  f l o c c u l e n t  masses t o  s t a i n  them a  p a l e  o l i v e  
g reen ,  

A blue-green a lga ,  not  ye t  i d e n t i f i e d ,  i s  pa radox ica l ly  
b e a u t i f u l l y  p ink .  It imparts  i t s  c o l o r  t o  ex t ens ive  a r e a s  of 
d ry ing  s a l t  f l a t s  near  t h e  narrow end of t h e  a t o l l ,  occur r ing  
among c r y s t a l s  of sea  s a l t .  

Of t h e  green,  brown and r e d  a l g a e ,  commonly known a s  sea-  
weeds, we l i k e w i s e  know very,  very  l i t t l e  so  f a r  a s  Cantop*, is  
concerned. Some a r e  important  r e e f  b u i l d e r s  whi le  o t h e r s  c o n s t i -  
t u t e  t h e  fundamental and f i r s t  l i n k  i n  t h e  complicated food c h a i n  
t e rmina t ing ,  we l i k e  t o  b e l i e v e ,  i n  s e rv ing  t h e  h ighes t  type  of 
organism, man, a t  t h e  &inne r  t a b l e  and elsewhere.  It i s  an o l d  
s t o r y  known t o  most of us but wor th  r e p e a t i n g .  

These p l a n t s ,  bathed by sea  wate r ,  a c t u a l l y  a  n u t r i e n t  
s o l u t i o n  o r  nou r i sh ing  soup t o  them, vary i n  s i z e  from t h e  micro- 
scopic  t o  about a  f o o t  i n  l eng th ,  l i k e  t h e  Turb ina r i a  and the  .- 



Sar&?.ssum t h a t  a r e  c a s t  ashore  so o f t e n .  Employing s u n l i g h t  a s  '-. ----- 
a source of energy - an a c t l v i t y  n o t  o r d i n a r i l y  p o s s i b l e  t o  . . 
members of t h e  Animal Kingdom - t h e y  manufacture sugar ,  s tarcki  
and a l l i e d  produc ts  f o r  t h e  purpose of growth and a c t i v i t y .  
Minute and of te r l  humble animals  l i k e  worms, mol lusks  and c rus -  
t aceans  browse upon these  a l g a e  f o r  food. These animals  i n  t u r n  
u sua l ly  end up a s  food f o r  l a r g e r  and eve r  l a r g e r  k i n d s  u n t i l  we 
r e a l i z e  t h a t  our  economic f i s h e s ,  s ea  b i r d s ,  s e a l s  and even 
whales a r e ,  i n  a sense ,  s imply r e i n c a r n a t i o n s  on a h ighe r  p lane  
of t h e  energy of a lgae  o r i g i n a l l y  t rapped  from t h e  sun;  

I f  c o n d i t i o n s  f o r  t h e  grunith and abundance of a l g a e , : a r e  
f avo rab le ,  a s  al.on{; t h e  11~1mboldt Current  of South America, t h e  
surrounding water and a i r  j u s t  teem w i t h  va luab le  f i s h  and s e a  
bi12d l i f e ,  li" c o n d i t i o n s  f o r  a l g a e  a r e  unfavorable ,  however, 
f i s h  and b i r d  l i f e  a r e  s can t ,  and our  d i n i n g  t a b l e  may be miss ing  
a f i s h  course  and, a s  l a c k  of guano f e r t i l i z e r  makes f a rming  
expensive,  an  o x t r a  vege tab le  o r  a s a l ad .  Thus t h e  f l u c t u a t i o n  
i n  t h e  growth and abundance of a l g a l  l i f e  i n  t h e  ocean may a f f e c t  
man most i n t  imutely .  

The f i r s t  t r u e  a l g a  c o l l e c t e d  on Canton may be T u r b i n a r '  
o r n a t a  -- (P. & W .  30,213),  ga thered  by Fosberg and Malker January  
0 - 31, 1 9  Subsequent . c o l l e c t i o n s ,  made mostly by Degener 
i n  abundance i n  1951 and e v e n t u a l l y  t o  be depos i t ed  i n  t h e  h e r -  
b a r i a  of t h e  Kew York Botan ica l  Garden, t h e  Bishop Nuseurn. and 
elsewhere,  were t u r n e d  ovar t o  D r .  Maxwell Doty and k i n d l y  iden-  
t i f i e d  by him a s  fo l lows :  

CHLORO PHYTA 

Ulvaceae 

Enteromorpha sp. (Degener 23,660) 
Ulva Lactuca ? (Degener 23,661) -.. 

Cladophoraceae 

Cladophora sp .  (Dcgencr 23,662) 
C-rloropsis mornbranacea (Uegener 23,665) - 

Caulerpaceae ---- 
Caulerpa c r a s s i f o l i a  (Degener 23,664) - 
Caulerpa p o l t a t a g e n e r  23,665) 
Caulerpa Z F r I I i Z t a  - (Degenor 23,666) 

Valoniaceae - 
Diet os  h a e r i a  cavernosa (Degener 23,k67) 
V T ~ ( ~ e ~ ~ 6 6 8  -.--- ) 



PHAEOPHY!I'A 

Fucaceae -- 
Turb ina r i a  --- o r n a t a  (Degener 23,669) 

RHODOPIrnA --- 
Gel id iaceae  

G e l i d i ~  sp. (Degener 23,670) 

G i g a r t  lnaceae - 
A h n f e l t i a  concinna (Degener 23,671) ----- ---.. 

Sphaerococcaceae - --- 
G r a c i l a r i a  l i .chenoides 1 (Uegener 25,672) 
H y p n K p T n e l l a  -- - (G@iGer .23 ,  75) 

Rhodomelaceae 

Chondria sp. (Degener 23,6'74) 
~ e r p o s i ~ h o n i a  t e n e l l a  (Degener 23,675) - - 

Ceramiaceae - 
Centroceras  c l a v u l . a t ~ m  (Uegener 23,676) 
ceramiumS$,liT;egoner 23,677) --- 

Grate loupiaceae  - 
Halymenia sp,  (Uegener 23,670) - 

Cora l l inaceae  

J a n i a  c a p i l l a c e a  (Degener 23,679) -- - 
L i t h o t h a m i o n  sp. (Degener 23,680) 

Among diatoms, a s p e c i e s  of Navicula (Degener 21,337) was 
c o l l e c t e d .  

AQUATIC FAUNA 

No worms seem t o  have been recorded from Canton thus  f a r .  
Degener i n  1951 observed some wide, c o l o r f u l  p l a n a r i a n s ,  and 
under rocks  on t h e  ocean r e e f  worms (Eurythoe p a c i f i c a )  armed 
w i t h  s t i n g i n g  b r i s t l e s ;  and ear thwormTike worms i n  t h e  f i n e  
sand of shallow a r e a s  o f  t ho  lagoon. Lack of p roper  equipment, 
un fo r tuna t e ly ,  made t h e i r  c o l l e c t i n g  imprac t i cab le  a t  t h e  t ime ,  



. .. 

Apparently t h e  f i r s t  s t a r f i s h  e v e r  c o l l e c t e d  was L inck ia  
m u l t l f o r a  (No. 271) by Bryan i n  1925. Cegener c o l l e c t e d  &. 
.-P. 

ci.iplax(Fo. 1205) and a  s e r p e n t  s t a r  (No, 1206) twenty-s ix  y e a r s  ---- 
l a t e r .  on t h e  ocean r e e f .  He of course  observed sea  urch ins .  
T h e i r  sp ines  can i n f l i c t  dangerous wounds. Cora l s  and sponges 
a r e  everywhere, y e t  remain t o  be  c o l l e c t e d  and s t u d i e d ,  These 
can cause s c r a t c h e s  and a b r a s i o n s  t h a t  a t  f i r s t  s i g h t  appear 
t r i v i a l  ye t  may cause  s tubborn  u l c e r s .  App l i ca t ion  of a, p o u l t i c e  
wet wi th  a  s o l u t i o n  of epsom salt t o  suchwounds  i s  a  u s e f u l  home 
remedy. t h a t  may f o r e s t a l l  t h e  need of v i s i t i n g  a  phys i c i an  l a t e r .  
Mollusks a r e  probably t h e  b e s t  known of t h e  marine animals  n a t i v e  
t o  t h e  a t o l l .  Though somewhat d i s a p p o i n t i n g  i n  form and co lo r -  
a t i o n  f o r  what one would o r d i n a r i l y  expedt on a  t r o p i c  i s l a n d ,  
t h e y  a r e s o  e a s y  t o  p re se rve  t h a t  most people wandering a long t h e  
shore ga the r  t m m  i n  a  c a s u a l  way. There have been some s e r i o u s  
amateur co 'Llectors  whose f i n d s  may ilave reached  museums f o r  
de t e rmina t ions ,  b u t  where i s  no t  p r e s e n t l y  known. D'etermination 
of t he  mollusks,  c o l l e c t e d  c n i e f l y  by llegener, was begun by D r .  
Louis Brand of C i n c i n n a t i  a n d  cont inued by Mr. A. W ~ a y  H a r r i s ,  of 
Honolulu. Due t o  t h e  l a t t e r ' s  untimely d e a t h  on December 17,1957, 
t k e  complete l i s t  of Canton mol lusks  w i l l  appear  a s  a  supplenicnt 
i n  t h e  Hawaiian S h e l l  News. The shipvorms p r e s e n t l y  known from 

~ : t h e  a t o l l  are:  . . 

Terodo snniotlensl s ( R .  S. Danner),  1941. -- -- 
Teredo g r e g o r y i 7 ~ a n  Zwaluwenburg) , 1941. 
Terodo benson i .  ( C .  H. bdmondson), 194.0 ( ? I .  Th is  new s p e c i e s  

of shipworm wzs discoverec: i n  t h e  "dredrrer Benson on i t s  r e t u r n  
t o  ~ o n b l u l u  a f t e r  completing ope ra t ionsua t  Canton I s l a n d .  I I  

Nonmicroscopic c r u s t a c e a n s  a r e  abundant i n  s p e c i e s  where . .  
c o r a l  o r  o t h e r  k i n d s  of rocky ,mar ine  she lves  and sho res  e x i s t .  
There t ney  f i n d  s u i t a b l e  s h e l t e r  and food. The unusual ly  s a l t y  
lagoon of Canton w i t h  i t s  ba r r en  'sand and choking ca l ca reous  mud, 
p a r t i c u l a r l y  d i s t a n t  from t h e  channel ,  i s  l i k e  a  d e s e r t t o n  land,  
a b l e  t o  support  bu t  l i t t l e  l i f e .  :gut t h e  c o l l e c t o r  who can s e a r c h  
t h e  &e@p ocean bot tom about Canton1 s  r i m  from a  dep th  of ibout"25  
fathoms t o  t h e  l i m i t  of high wate r  w i l l  be  rewarded wi th  innumer- 
a b l e  spec i e s  never 'before recorded.  . Thus f a r  t h e  only  c rus t aceans  
known t o  t h e  w r i t e r s  from Canton, most ly  from t h e  ocean s i d e ,  a r e  
t h e  fo l lowing:  They were i d e n t i f i e d  f o r  t h e  most p a r t  'by D r . .  C., 
H. Edmondson. Due t o  an  o v e r s i g h t ,  o r i g i n a l  e c o l o g i c a l  d a t a . o n  
t h e  l a b e l s  were d i sca rded  i n  t r a n s f e r r i n g  t h e  specimens. t o  perma- 
nen t  museum j a r s  f o r  p r e s e r v a t f  on. 

Limnoriidae - 
Limnoria mu l t i punc ta t a  - -- (U.S.N. Survey 5734), 1950. An isopod 
d e s t r u c t i v e  t o  woo2 exposed t o  s ea  wate r .  bv excavatinrr smal l  - . " - 
burrows i n  i t .  

Palaemonidae - 
Anchis tus  m i e r s i  ( ~ e g e n e r  ) , l%l. 
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Gonodact yl  --- 
s tenopodidae -- 

L~~ sp. (Degener 5658) Y 19510 - 
Pont on i idae  

Conchod. t e s  meleagr.inae (Degener 5685), 1351. 
~ I B Z  t h e  t r i d a c n a .  

shrimp l i v i n g  

Coenobit idae - 
Coenobita p e r l a t u s  (Degener 5661, 56621, 1951. The ub iqu i tous  
land hermircrab;  r i s t e d  by Luoma1.a i n  1951 a s  - C .  o l i v i e r i .  

Paguridae ---- 
Calcinus  elregans (Degener 5665) ,  1951. A hermi tc rab  w i t h  orange 
markings. 

Ca lc inus  e legans  var .  (Degener 5664). %he blug o a r i e t y  of t h e  
Z o v e ;  more abundant. 

Ca lc inus  ---- h e r b s t i i  (Degener 5666 - 5668), 1951. A hermitcrab,  brown 
Z n i i e  . 
C l i b i n a r i u s  c o r a l l i n u s  (Degener, 5670, 5 6 7 ~ ) ~  1951. - - 

Porce l l an idae  -- -- 
Pachycheles p i s o i d e s  -- ? (Uegener 5604),  1751. ?lot a  t y p i c a l  c r ab  
though l i k e  one i n  appearance. 

Thalamita p i c t a  (Degener 5682),  1951. A very a c t i v e  c r a b ,  
running as- a s  swimming. 

Xanthi.dae 

Actaea sp. (Degener 56751,1351. 

Carp i lodes  b e l l u s  (Pan American World Airways 54-49), 194.9. --- -- 
ChGoro6opsis s c a b r i c u l a  (Bryan 23861, 1924. - - 
Chlorodposis - are01 h t a  (Degener 5677) ,  19.5'1.~01nvon; l e g s  ha i ry .  

E r i p h i a  - scabrkcula  (Degener 56701, 1951. . . , 

E r i p h i a  lsevimnna (Degener  56721, 1951. 
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~ e p t t ) i % i u s  sanguineus (Degener 5679), 1951. - 
Ph modius u n m a t u s  (Degener 5683),  1951. - . .  . . &- .. 

Pol.ydectus c u p u l i f e r  (Degener 5663),  1951. Crab c a r r y i n g  sea  -- --.--- 
anemones . 

Grapsidae --- 
Geograpsus g%i (Degener 5681), 1951. - - 
Metopograpsus messor (Degener 5680), 1951, Crab of mud and racks ,  ------.- --- 
o f t e n  g o i n g n t o  brae  k i s h  wa te r .  

Pacbg'grapsus minutus (Degener 56761, 1951. Crab of mud and rocks - 
of lagoon stlore a n a f t e n  c rawl ing  onto land.  

Percnon - planissimum (Degener 5661c), 1951, Very a c t i v e  c r ab  
walking upslae  down on under s i d e  of f l a t  rocks  a long  r e e f .  

Ocypodidae - - 

Lepadidae -- 
Lepas a n a t i f  e r a  (Van Zwaluwenburg 3021, 1941, A goose b a r n a c l e  a 

S c a l p e l l i d a e  ------ 
L i t h o t ~  pac i f  i c a  (Degener 3861, 1951. A s t a l k e d  ba rnac l e  on 
r e e f  exposed a t  low t i d e .  

F i s h e s  a r e  p l e n t i f u l .  and c o l o r f u l ,  Casual  obse rva t ion  of 
reel? f i s h e s  of Canton by o n e  f a m i l i a r  w i t h  t h o s e  o f  Hawaii w i l l  
r e v e a l  a  h igh  p ropor t ion  of s p e c i e s  common t o  bo th  a r e a s .  Yet. 
u s u a l l y  a ' s u b t l e  d i f f  ergnce i s  observable  perhaps  i n  c o l o r ,  shape 
o r  a c t i v i t y , . d i f f e r e n c e s  l o s t  upon d e a t h  and p r e s e r v a t i o n >  f o r .  
l a t e r  s tudy  i n ' a  museum. Too, food  f i s h e s  t h a t  a r e  wholesome i n  
Hawaiian w a t e r s a n d  e lsewhere  may be poisonous i n  Canton,. 
e s p e c i a l l y  i f  caught i n  t h e  lagoon. Savory looking red  snapper 
and rock cod a r e  u s u a l l y  poisonous t o  e a t .  Such  f i s h  when e a t e n  
may cause p a r a l y s i s ,  a t  t imes  severe  enough t o  endanger l i f e  
un l e s s  t h e  prompt a i d  of a  p h y s i c i a n  i s  sought. Th i s  f a c t  sug- 
g e s t s  t h a t  p l a n t  o r  microscopic  anirnal l i f e ,  t h e  s o u r c e ,  of  f i s h  
food,  i s  fundamental ly  r e s p o n s i b l e .  T h i s  problem p r e s e n t l y  i s  
be ing  i n v e s t i g a t e d  by D r .  S. Gregory Ross and a  very  few o t h e r  
p ioneer  workers.  Sharks,  s t i n g  r a y s  and moray e e l s  a r e  common i n  
t h e  lagoon,  making b a t h i n g  e x c i t i n g  i f  no t  dangerous.  O f  course ,  
a l l  t h e s e  c r e a t u r e s ,  when caught  by b i r d s ,  may add t o  form guano 
d e p o s i t s  of t h e  f u t u r e .  F i s h e s  of Canton a r e  s t u d i e d  i n  S c h u l t z t  
F i s h e s  of t h e  Phoenix and Samo,an I s l a n d s  c o l l e c t e d  i n  1939 dur ing  
the .  e x p e d i t i o n  of t he  U. S.S. "~3ushne l l ,  " P u l l ,  U. S.N.M. 150: l9!+3. 
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Except f o r  t h i s  t h e  s i e n t i f i c  s tudy  of t h e  f i s h e s  of Canton i s  
s t i l l  i n  a  p re l imina ry  s tage .  The f i r s t  f i s h e s  c o l l e c t e d  f o r  
s e r i o u s  s t u d y  appear t o  be Ev io t a  v i r i d i s  (E. H. Bryan, Jr.,4819) 
and Echeneis  - - remora (Bryan b w i n  March 1924. 

Land Fauna 

The land fauna of Canton i s  meagre. The o n l y  wi ld  mammal 
n o t i c e d  was a  s i n g l e  r a t  which r a n  w i t h  a  s t r a n g e  jogging g a i t  
qc ros s  t h e  road a t  n i g h t  b e f o r e  t h e  c a r .  It l o s t  i t s e l f  i n  a  
maze of t r u n k s  and t w i g s  of a  f r i g a t e  b i r d  rookery of s caevo la  
bushes f a r  from human h a b i t a t i o n s ,  It was t h e  Polynesian r a t  
whose a n c e s t o r s  may have reached t h e  a t o l l  i n  t h e  double  canoe of 
some adventurous Polynes ian  c e n t u r i e s  ago, o r  perhaps on a  
l a r g e r  v e s s e l  d u r i n g  t h e  l a t e r  guano d i g g i n g  days .  It i s  n o t  
unl i l re ly  t h a t  t he  kou reached t h e  i s l a n d  on t h e  same canoe o r  
v e s s e l  w i t h  t h e  Polynes ian  r a t .  Besides  man, o f  a l l  p o s s i b l e  
e t h n o l o g i c a l  s t r a i n s  imaginable ,  who i s  now f urious1.y changing 
t h e  s l e e p y a t o l l  t o  h i s  p e c u l i a r  aims, t h e  on ly  o t h e r  in t roduced  
mammals a r e  dog,s and c a t s .  . The dogs a r e  of many breeds , '  have 
many f r i e n d s  and many mas t e r s ,  and a r e  t r e a t e d  f a r  more humanely 
t h a n  i n  t h e  Hawaiian I s l m d s  where n e g l e c t e d ,  s t a r v i n g  and mangy 
c u r s  abound. None o f  t n e s e  dogs i s  t h u s  ' f o r c e d  t o  run wild  t o  
fo rage  f o r  i t s e l f ,  a  h a b i t  t klat might be d i s a s t r o u s  t o  t h e  
rooke r i e s .  Some, s t r a n g e l y  enough, e n t e r  t h e  shallow water  of 
t h e  lagoon f o r  t h e i r  p e c u l i a r  form of s p o r t  f i s h i n g :  pouncing 
upon an o c c a s i o n a l  unwary mul l e t  t h a t  may s w i m  by. Cats,  escaped 
from domes t ica t ion ,  have run  wi ld  and obvious ly  take  t h e i r  t o l l  
of n e s t i n g  sea  b i r d s .  

A l l  Canton c rus t aceans  have a q u a t i c  l a r v a e .  But a  few 
c rus t aceans  have become adapted f o r  l i f e  on land  toward ma tu r i t y .  
Such, f o r  i n s t a n c e ,  a r e  t h e  f i d d l e r  c rabs .  I observed hundreds of 
t h e s e  b r i l l i a n t l y  co lored ,  g rega r ious  animals  about t h e i r  burrows 
i n  t h e  p a l e  mud a long  t h e  l a g o o n ' s  edge.  But t h e  c r abs  t h a t  a r e  
r e a l l v  b e s t  adanted t o  t e r r e s t r i a l  l i f e .  a r o u s e  i n t e r e s t  and cause 
wor ryUare  t h e  c b u n t l e s s  smal l  pa le  he rmi t c r abs  Coenoblta --- p e r l a t u s .  
Every smal l  dead s p i r a l  mollusk s h e l l  - t h e r e  must be hundreds of 
thausands a v a i l a b l e  about Canton - houses one of t h e s e  l ops ided ,  
s o f t  nbdonlened animals .  They a r e  p a r t i c u l a r l y  numerous f e e d i n g  
on t h e  jetsam a long  t h e  beach f a c i n g  t h e  lagoon, and a l s o  pene- 
t r a t e  i n l and .  Here t hey  may be found seek ing  p r o t e c t i o n  from t n e  
hea t  of t h e  day under branches ,  f a l l e n  l e a v e s  and c o r a l  s l a b s ,  
and i n  shaded c r e v i c e s .  P.s t h e s e  c r a b s  i n c r e a s e  i n  s i z e  t h e i r  
housing sho r t age ,  f o r  l ack  of an abundant supply of l a r g e  mollusk 
s h e l l s ,  must be so a c u t e  a s  t o  cause a  ca t a s t rophe  e v e n t u a l l y  
among them. Only t h o s e  t h a t  can f i n d  t h e  comparat ively  r a r e ,  
ca t seye  s h e l l  (Turbo) ,  -- measuring up t o  about  t h r e e  inches  i n  
diameter ,  surv ive .  Even so ,  t h e s e  mature hermi tc rabs ,  now r e d  
l i k e  b o i l e d  l o b s t e r s ,  a r e  numerous enough t o  over-run t h e  i s l a n d .  
To be su re ,  t h e y  a r e  u s e f u l  scavengers,  c l e a n i n g  t h e  r o o k e r i e s  of  
dead f l e d g l i n g s ,  t h e  shores  of dead f i s h  and l o b s t e r s  and t h e  
land,  i n  gene ra l ,  of a l l  dead animal m a t t e r .  But a s  t h i s  supply 
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i s  c e r t a i d l y  i n s u f f i c i e n t  t o  keep t h e s e  c r e a t u r e s  ' w e l l  f e d ,  t h e y  
obviously  must f e e d  a l s o  on p l a n t s ,  t hose  l i v i n g  miles.  f r o m  t h e  
r o p k e r i e s  be ing  p e r  fonce mainly vege ta r i an .  They seem t o  browse 
among t h e  vege ta t i on i  and even cl imb kou t r u n k s  and branches  a s  - 
h,igh a s  f o w  and a  h a l f  f e e t  i n  s e a r c h  o f  food.  They eab t h e  
bark a long t h e  upper s i d e ,  most kou t r e e s  showing long s c a r s ,  -- 
t h e  nesu1t.o.f  p a s t  i n j u r y .  A common h a b i t ,  e s p e c i a l l y  of  t h e  
l e s s  .heavy i n d i v i d u a l s  i s  t o  c l e v e r l y  t e a r  o f f  and e a t  on ly  t h e  
qvary a n d  stamens of t h e  f lowers  o f  P o r t u l a c a  l u t e a  and of t ne  
l o c a l  -- Sesuvium.. i n  t h e  l a t t e r ,  I alsb-observed khem bor ing  ou t  
of t h e  ovary t h e  r ipenLng seeds  f o r  food,  These a r e  c e r t a i n l y  
n o t  i s o l a t e d  a c t s ,  but  ones p e r f e c t e d  by p r a c t i c e  and perhaps 
i n s t i n c t .  They probably decimate t h e  f l o r a ,  f e e d i n g  p a r t i c u l a r l y  
on t ende r  s e e d l i n g s  of c e r t a i n  spec i e s ,  which ones have not  y e t  
beende te rmined .  I b e l i e v e  t h e s e  he rmi t c r abs  a r e  l a r g e l y  respon-  
ciible f o r  t h e  p a u c i t y  of d i f f e r e n t  k inds  of p l a n t s  on Canton, 
any seeds of new k inds  of p l a n t s  washing t o  i t s  sho res  being 
s u b j e c t  t o  t n e i r  i n s p e c t i o n  on germina t ion  and, i f  p a l a t a b l e ,  
s a c r i f i c e d  t o  t h e i r  a p p e t i t e .  The f o r e i g n  p l a n t s  now being i n t r o -  
duced  a s  s eeds  and s e e d l i n g s  t o  Canton l i k e w i s e  must no t  on ly  
surmount t h e  d r a s t i c  c o n d i t i o n s  o f  drought and s a l i n i t y ,  bu t  
must surmount t h e  hurd le  of vo rac ious  hermi tc rabs .  

Though a  nu isance  i n  many ways, t h e s e  land  hermi tc rabs  a r e  
used a s  b a i t  and. a s  chumming m a t e r i a l .  They a r e  i n t e r e s t i n g  and, 
t o  Canton, economically important.  c r e a t u r e s .  We know f a r  t o o  
l i t t l e  about them. A complete  L i f e  h i s t o r y  would b e a  f a s c i n a t i n g  
problem f o r  some r e s i d e n t  of Canton t o  work o u t  dur ing h i s  spare  
t ime.  I n  t h e  month.of ..April.,: f i w r  example, t h e  females  c a r r y  

t h e i r  numerous maroon. eggs a t t a c h e d  t o  t h e i r  abdomens. When do 
they  r e t u r n  t o  t h e  ocean t o  al,lov$ t h e s e  eggs' t o  ha tch  t h e i r  f r e e -  
swimming l a r v a e ,  t h a t  re.se:nbl& so c l o s e l y  t h e  shrimp-like a n c e s t o r  
of a l l  hermi tc rabs?  Where do the  herrnit.Crabs molt  t h e i r  hard un- 
expanding s h e l l s  a s  they  g ~ o w  i n  s i z e ?  Do t h e y  do so  i n  burrows 
on l q d  o r  i n  t h e  o.cean? 'Mow, : .wiCWgil ls  adapted f o r  r e s p i r a t i o n  
i n  wate r ,  have t h e y  p e r f e c t e d  r e s p i r a t i o n  o n l a n d ?  How long  do 
they  l i v e ?  Mush they  l eave  t a e i r  borrowed mollusk s h e l l  k i l t  t o  
de feca t e ,  o r  can they  remove t h e i r  body was tes  o therwise?  I have 
observed a . l ~ , ~ P n g  p a i r .  be s ide  , a  bunch 6f : g r a s s  not  t o o  t e n d e r l y  
c & @ w i ~ g : ; a t  o n e , m o t h e ~  w%th  l e g s  and c h e l i p e d s ,  a t  t h e  same t ime 
u t t e q i ~ g .  t$g iy  :subdued .chick,-  ch ick  -L chick - .  ct1ick - chick,  ch ick ,  

: - .  ehick,  chick , L q y ~ . . s o n g . , - - f ~ ~ w ~ : - ~ ~ e y  e m r t h i s  sound ZSGt a  
vo ice : ,o r ,  heav.:i$, wi thout  e a r s ?  Scores  of s i m i l a r  ques t  i o n s  
remain t o  be answered, no t  a l l . a c a d e m i c  ones. 

.. . , . 
Native s p i d e r s  a r e  r a r e  i n  k inds .  The wolf s p i d e r ,  which 

weaves no web, f s  everywhere, runn ing  about i n  t h e  open on t h e  
ground i n  search  of i n s e c t s .  I t  i s  very  b e n e f i c i a l  t o  t h e  a t o l l ,  
probably t h e  most e f f i c i e n t  i n s e c t  k i l l e r ,  t h e  second being t h e  
migratory p lover .  T h e f e m a l e  carr5e.s i t s  f l a t  egg  case  wherever 
it goes. Th i s  s p i d e r  not  o n l y  :sucks  t h e  j u i c e s  of i t s  v i c t i m  
but comminutes, l i k e  i t s  common r e l a t i v e  t h e  house sp ider  of 



Hawaii, t h e i r  bodies  t o  almost d u s t - l i k e  p a r t i c l e s .  A s p i d e r  
found more o f t e n  i n  abandoned shacks  and bushes i s  La t rodec tus  
geom&tricus .  It i s  most ly  immobile i n  i t s  sprawl ing  web, and 
pa rks  i t s p h e r i c a l  egg cases  i n  a  corner  of it. Though r e l a t e d  
t o  t h e  infamous b lack  widow, no  c a s e s  of b i t e s  from t h i s  arachnid 
a r e  known from Canton. 

The number of n a t i v e  s p e c i e s  of i n s e c t s  a r e  few, a s  expected 
c o n s i a e r i n g  t h e  d i f f i c u l t y  f o r  t h e s e  smal l  t e r r e s t r i a l  c r e a t u r e s  
c r o s s i n g  ex t ens ive  was tes  of ocean t o  Canton and, when once t h e r e ,  
f i n d i n g  s u i t a b l e  f a r e  w i t h  such a l i m i t e d  f l o r a .  There  i s  some 
i n j u r y  t o  n a t i v e  p l a n t s  by n a t i v e  i n s e c t s ,  b u t  i n  t h e  main t h i s  
i s  n o t  s e r i o u s .  They have always been exposed t o  such depreda- 
t i o n s ,  and survived.  What i s ,  however, ve ry  s e r i o u s  i s  t h e  hab i t  
of amateur p l a n t  l o v e r s  i n t r o d u c i n g  p l a n t s  of  t h e i r  choice  by 
boa t  and p lane  from F i j i ,  Hawaii and e lsewhere  wi thout  fumiga t ion  
a g a i n s t  i n s e c t  p e s t s ,  As a  r e s u l t  Canton I s l a n d  i s  a  s a f e ,  enemy 
f r e e  Pa rad i se  f o r  some f o r e i g n  i n s e c t s  such a s  mealy bugs t h a t  
h a r a s s  n a t i v e  and in t roduced  g r a s s e s ,  s c a l e  i n s e c t s  t h a t  weaken 
coconut palms about t h e  h o t e l  grounds,  c r a t e r  s c a l e  on t h e  s i n g l e  
remaining Plumeria, e t c .  T h i s  unnecessary i n t r o d u c t i o n  of i n s e c t  
p e s t s  n o t  z n l y  adds one more hu rd l e  f o r  p l a n t s  t o  surmount f o r  
s u r v i v a l ,  i t  l i kewise  makes Canton a  very dangerous s tepping  
s tone  f o r  t h e  passage of i n j u r i o u s  p e s t s  t o  and from a l l  
r eg ions  touched by p l anes  u s i n g  t h e  a t o l l  f o r  r e f u e l i n g  o r  
o therwise .  An up-to-date l i s t  of i n s e c t s  of Canton, c o l l e c t e d  
b v  Vsn Zwaluwenbur Degener and o t h e r s ,  w i l l  be found i n  A t o l l  k, Research B u l l e t i n  42, by R. 1-1. Van Zwaluwenburg. 

Amphibians a r e  e n t i r e l y  wanting.  O f  r e p t i l e s  a  gecko w i t h  
i t s  g lue- t ipped  t o e s  may climb s lowly about t h e  i s l a n d  shrubbery,  
d r i f twood and rocks  a t  n i g h t  f o r  i n s e c t s ;  and a g r a c e f u l  skink,  
d i f f e r i n g  i n  co lo r  from those  i n  t h e  Hawaiian I s l a n d s ,  may rush  
over t h e  l e v e l  sand and smooth rocks  d u r i n g  t h e  day f o r  h i s  f a r e .  
T h i s  l a s t ,  i f  c a r e l e s s ,  may be snapped up f o r  food by t h e  migra- 
t o r y  p lover .  A t u r t l e  may o c c a s i o n a l l y  climb out  of t h e  s ea  t o  
l a y  h e r  eggs i n  t h e  warm sand of t h e  beach. No o t h e r  r e p t i l e s  
occur.  

O f  b i r d s  Bryan recorded t h e  fo l lowing  from t h e  Phoenix 
11 I s l a n d s :  t h e  f r i g a t e  o r  man-01-war; tkPee s p e c i e s  of boobies  

o r  gannets ;  t h e  r e d - t a i l e d  t r o p i c  b i r d  o r  b o s ' n  b i r d ;  s e v e r a l  
s p e c i e s  of t e r n s ,  i nc lud ing  t h e  soo ty ,  gray-backed, noddy, smal l  
noddy, whi te ,  and gray;  t h r e e  o r  more s p e c i e s  of p e t r e l s  and 
shearwaters .  Severa l  k i n d s  of mig ra to ry  b i r d s  a r e  t o  b e  found 
i n  t h e  w in t e r ,  dur ing  t h e i r  mig ra t ions ]  a few may be found a t  ,. 

o t h e r  t imes .  These inc lude  t h e  curlew, P a c i f i c  golden p lover ,  
wandering t a t l e r ,  t u rns tone ,  and a  few others ."  The boobies  and 
f r i g a t e  b i r d s  t ake  up a  s t r e t c h  of about e i g h t  m i l e s  of Canton 
f o r  t h e i r  r o o k e r i e s ,  There a r e  no n a t i v e  land  b i r d s  on Canton, 
but  about t h e  B r i t i s h  co rnun i ty  t h e  G i l b e r t e s e  r e s i d e n t s  own 
i n t e r e s t i n g  looking chickens ,  which never  s t r a y  f a r .  



A few red-%ai led  t ropic b i r d s  (Phaeton rub r i cauda )  n e s t  under 
t h i c k  t a n g l e s  of s i d a  bushes o r  i n  c a v e r n o u s r e t r e a t s u n d e r  c o r a l  
rock ledges  . They maie a  f r i g h t e n i n g ,  m e t a l l i c ,  machine l i k e  
n o i s e  when d i s t u r b e d .  Theso b i r d s  a f f e c t  v e g e t a t i o n  bu t  l i t t l e .  

Black, v u l t u r e - l i k e  f r i  a t e  b i r d s  (Fre-a minor palmer~toni-) , 
known i n  Haw'aiian a s  --- iwa o r  ' tn ie f , "  a r e?x t r e ik ly  common, n e s t i n g  
.by t h e  thousands i n  t he  s caevo la  busiles and verTr r a r e l y  on bunch- . . - . . - -~ 

$+ass. Af t e r  d r i v i n g  th rough  such rookery,  o k r  windshield  8-nd 
c a r  body were found t o  be f i n e l y  b e s p a t t e r e d  w i t h  minute d r o p l e t s  
of' w h i t i s h  excr'ernent, t h a t  had r a ined  down from tkie b i r d s  f l y i n g  
oirerhead. 0ccasionall .y a  p a r a s i t i c  Hippoboscid l o u s e  f l y ,  looking  
l i k e  a  l a r g e  f l a t ' t e n e d  b lack  housef ly ,  i s  knocked o f f  a  f r i g h t e n e d  
b i ' r d  and f l i e s  t o  t h e  c a r ,  Mistaking i t s  dark  body f o r  t h a t  of 
i t s  hos t .  . . . . 

. . 
, . 

. , .. , . .  

The n e s t s  a r e  coa r se ,  excrement s o i l e d  and ,'cemented a f f a i r s  
cons t ruc t ed  of twigs  and dr i f twood.  During r a r e  downpours, t h i s  
f i l t h y  b ind ing  rna t e r f a l  may d i s s o l v e  away, a l lowing  t h e  eggs t o  
F a l l  t o  t h e  ground. Nes t ing  m a t e r i a l  i s  e v i d e n t l y  r a r e  and h igh ly  
p r i zed ,  g iv ing  P f s e  t o  c a s e s  of t h e f t ,  2. b i r d  i n  f l i g h t  occasion-  
a l l y  f i l c h i n g  a loose  p i ece  from a  c a r e l e s s l y  guarded n e s t .  The 
Lwa w i l l  even s t o o p  t o  murder and cannibal ism,  f l y i n g .  o f f  w i th  -- 
a n  egg o r  newly hatched young t o  e a t  on t h e  wing. There i s  
u s u a l l y  one egg t o  a  n e s t ,  e n t i r e l y  white and n b i t  l a r g e r  t h a n  
' t i a t  of  a  chicken. Both sexes  t ake  t u r n s  s e t t i n g  on t h e  egg, and 
l a t e r  s i t t i n g  on o r  over t h e  growing chick.  T h i s  i s  n o t  on1.y 
necessary  t o  incuba te  t h e  egg  and l a t e r  keep t h e  ch i ck  warm i n  
cool  weather, b u t  a l s o  a s  p r o t e c t i o n  f r o n  t o o  i n t e n s e  sunshirze. 
A t  t h a t  t ime t h e  inales a r e  r e sp l endeg twi th  blood red,  semitrans-  
p a r e n t  t h r o a t  pouches blown t o  ba l loon  s i z e ,  ex tending  forward t o  
t h e  beak and downward t o  h i d e  t h e  b r e a s t .  Th i  s  c o l o r  i s  suppl ied  
by innumerable b l o o d - f i l l e d  c a p i l l a r i e s  i n  t h e  t i s s u e  of t h e  pouch. 

Not f a r  from t h e  r o o k e r i e s  of t h e  - iwa o r  f r i g a t e  b i r d s ,  which 
a c t  l i k e  t h e  h a r p i e s  of Greek mxthology i n  s t e a l i n g  food  from the  
more i n d u s t r i o u s ,  a r e  t h e  rooker ie ' s  of  t h e  s t u p i d  red-footed 
boobies  o r  gannets  (Su la  s u l a  r u b r i p e s )  . The name booby i s  froin 
t h e  Spanish word bobo. rneaniik "dunce"' o r  " i d i o t  ." A t  t imes  --- 
t h e  r b o k e r i e s  of  t h e  aggressi;e marauder and boob-vict im ove r l ap  
a t  t h e  edges .  The n e s t s  of t h e  booby c o n t a i n  a  s i n g l e  whi te  egg 
o r  a  f l u f f y  f l e d g l i n g  ap iece .  

12 

According t o  T .  Truman Wright ,"  t h e  f r i g a t e  b i r d s  " e s c o r t  
t h e  s t u p i d ,  spoon b i l l e d  Ganets o u t  t o  f e e d  on schoo l s  of  squ id  
and small  f i s h .  When t h e  Ganets g e t  craws f u l l  and s e t  s a i l  
f o r  home t o  f e e d  t h e i r  young, t h e  c r u e l  curve beaked F r i g a t e s  
d i v e  screaming a f t e r  t hen ,  s e i z e  thew by t h e  t a i l s  and s l i n g  t h e  
food out  of t h e  smal le r  b i r d s '  mouths, which t h e  F r i g a t e s  scoop 
up on t h e  wing. T h i s  goes on from dawn t o  dusk. The war c r i e s  
of t he  F r i g a t e s  and t h e  p l a i n t i v e  screams of f l e e i n g  Ganets 

ii 
Wright,  T .  T . ,  Canton Cora l  Capers, T r a d e  Winds,, Mi.mengrnphad 

p u b l i c a t i o n  b y  C.A.A., J u l y  1951. 
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q u i v e r  down t h e  t r a d e  winds l i k e  t h e  w a i l i n g s  of l o s t  souls." 

It i s  commonly r s p o r t e d  t h a t  f r i g a t e  b i r d s ,  l a c k i n g  webbed 
f e e t ,  never  l and  on the  su r f ace  of t h e  w a t e r  because they  cannot 
t a k e  o f f  aga in .  Th i s  i s  not  t r u e .  I have seen a  small  f l o c k  
of them p l a y f u l l y  land ,  f l o a t  and r i s e  a g a i n  from t h e  p l a c i d  
su r f ace  of t h e  lagoon,  

The b i r d s  n e s t i n g  i n  t h e  scaevola  a r e  tame o r ,  depending 
upon one ' s  po in t  of  view, t o o  innocent  and s t u p i d  t o  f l y  f rom 
t h e i r  n e s t s  when approached. The exp lana t ion  f o r  t h i s  h a b i t  i s  
t h e i r  n e s t i n g  from t h e  immemorial i n  a r e a s  where no p reda to ry  
animals,  two- o r  four- legged,  have ever  6xister!. Tame b i r d s  .:: 
were not  l t i l l e d  o f f  but  surv ived  t o  reproduce t h e i r  k ind.  Now, 
unfor tx?a te ly ,  P a c i f i c  i s l a n d e r s  employed a s  l a b o r e r s ,  occasion-  
a l l y  c lub  t h e  n e s t i n g  b i r d s  a t  n i g h t ,  p ro>ara tory  t o  a  f e a s t .  
Such vandalism and r e s u l t i n g  pandemoniurn i n  t h e  r o o k e r i e s  should 
be stopped by l e g i s l a t i o n  i n  a  condominium involv ing  t w o g r e a t  
humane na t ions .  

The a n c e s t o r s  of t h e s e  and o t h e r  k inds  of sea  b i r d s  have 
inhab i t ed  Canton I s l a n d  du r ing  t h e  n e s t i n g  s e a s o n s  e v e r  s i n c e  i t s  
ex i s t ence ,  Catching f i s h ,  squ id  and o t h e r  sea  l i f e  f o r  food f o r  
themselves  and t h e i r  f l e d g l i n g s .  T h e i r  droppings  have accumu- 
l a t e d  and, because of t h e  c l ima te ,  have on ly  i n  p a r t  l eached  away - 
c e r t a i n  c o n s t i t u e n t s  d i s appea r ing  f a s t e r  t h a n  o the r s .  The 
remaining decomposed and more o r  l e s s  f o s s i l i z e d  excrement i s  
known a s  guano, r i c h  i n  phosphates ,  ammoaium oxa la t e  and u r a t e .  
Because of i t s  c o m w r c i a l  value  a s  f e r t i l i z e r ,  Canton, a s  we have 
Learned be fo re ,  f i r s t  rece ived  a t t e n t i o n  f rom man. 

Canton, a B e a u t i f u l  Oasis i n  a Deser t  of Ocean 

When t h e  n a t i v e  f l o r a ,  a s  i n  t h e  ca se  of Canton, i s  incapable  
of cover ing  t h e  l a n d  t o  p r o t e c t  it from blowing away, and f rom 
making i t  d e o a n t l y  h a b i t a b l e  f o r  man, p roper  e x o t i c s  should be  
in t roduced t o  meet t h i s  l ack .  I n  l.950, a s  mentioned above, CAA 
t h e r e f o r e  engaged t h e  w r i t e r  t o  b e g i n  t o  improve Canton f l o r i s - .  
t i c a l l y .  Though a  good beginning has  been made, p r e s e n t  r e s i d e n t s  
should n o t  remain s a t i s f i e d .  The seeds  of so many more d e s i r a b l e  
and b e a u t i f u l  p l a n t s  s u i t a b l e  f o r  Canton a r e  w a i t i n g  f o r  them i n  
t h e  a r i d ,  s a l i n e  r e g i o n s  of .the t ~ o p i c s ,  They can i m p w t  t h e s e  
t o  make t h e i r  a t o l l  an ever  rnore b e a u t i f u l  o a s i s  i n  a d e s e r t  of 
ocean. They can show how bare  i s l a n d s  t h r o u ~ h  ' t h e  t r o p i c s  can 
be made d e c e n t l y  l i v a b l e  f o r  t h e  eve r - inc reas ing  hordes  of man- 
kind seeking a  p l a c e  i n  tile mn - a  f a s c i n a t i n g  cha l l enge t  



Appendix A 

Excerpt  from a  l e t t e r  t o  t h e  au tho r  from M r .  Myron H. 
Thrner,  I*,eteorolo;;ist i n  Chnrge, U. S. Weather Burea-J, Cantor. 
I s l and ,  d a k d  Nov. 25, l(J;i+. . 

The s ta tements  r ega rd ing  t h e  l o c a l  h e a t i n g  e f f e c t  a r e  
i n  s e r i o u s  var iance  with t h e  accep ted  t h e o r i e s .  If  v e r t i c a l  
c u r r e n t s  a r e  c r e a t e d  by l o c a l  h e a t i n g  of t he  a t o l l  of Canton, 
t he  e f f e c t  would i n c r e a s e  t h e  amount of  c loud ines s  and r e s u l t -  
i n g  r a i n f a l l ,  n:)t d i v e r t  it. A s  a i r  i s  l i f t e d ,  i t  i s  cooled 
a d i a b a t i c a l l y  and i f  l i f t e d  f a r  enougp, w i l l  condense. L i f t i n g  
may be caused w.hen a i r  i s  hea t ed  l o c a l l y  o r  ~ h e i ?  i t  cllrcbs up 
the  s lope  of t e r r a i n  o r  up t h e  s lope  of a  more dense a i r  mass 
o r  by c o n v e r g i n ~  a i r  maasses. Once s t a r t e d  and. w i th  t h e  i n i - t i a l  
f o r c e  removed, i t  may or  nay n 3 t  con.t.tinv.e t o  r i s e ,  depending 
upon t h e  v e r t i c a l  t e ~ i p e r a t u ~ e  d i s t r i w u t i ~ n  of t h e  a i r  mass. If 
t h e  a t o l l  a f f o r d e d  any of t h e  lifting f o r c e s  t h e r e  should be  a  
mariced i n c r e a s e  i n  c loud ines s  a s  a  r e s u l t  bu t  t h e r e  a3pea r s  
t o  be  no d i f f e r e n c e  i n  c loud ines s  between t h a t  over t h e  a t o l l  
and t h a t  over t h e  ocean. I n  my 16 months of cont inous  d u t y  
here ,  I have never  observed any d e v i a t i o n  i n  a  c l o u d ' s  coqmse 
due t o  t h e  i s l a n d  and t h e r e  a3 ,eers  t o  be no reason  t o  b e l i e v e  
t h a t  t he  i s l a n d  has  any e f f e c t  on t h e  r a i n .  

Our p r e c i o i t a t i o n  i s  caused i n  t h r e e  d i f f e r e n t  mays. 
There a r e  always some cumr1u.s p r e s e n t ;  t h e s e  a r e  probably a  
r e s u l t  of l o c a l  h e a t i n g  due t o  d i s t a n t  v a r i a t i o n  i n  t h e  s e a  
s u r f a c e  and converging a i r .  P r e c i ~ i t a t i o n  from t h e s e  c louds  
i s  i n f r e q u e n t ,  l i g h t  and spo t ty .  The g r e a t e s t  amount occurs  
when t h e  i n t e r - t r o p i c a l  convergence zone ( . the  narrow band 
where t h e  t r a d e  a i ~ d s  converge on t h e  2oldrcm b e l t  g i v i n g  l a r c e  
s c a l e  up l i f t  -to t h e  a i r  r e s a l - t i n g  i n  thundersLorm a c t i v i t y  
and co?ious r a i n  shoac r s )  l y i n g  t o  t h e  sou th  of u s  moves over  
us  f o r  a  few ho7.w~ t o  a  f e u  days. Then Canton may s o t  s e v e r a l  
inches  i n  a  day. The t h i r d  source  of p r e c i p i t a t i o n  r e s u 1 . t ~  
from sixall s c a l e  e q u a t o r i a l  low p r e s s u r e  s y s t e m  t h a t  move 
s lowly from t h e  G i l h e r t s .  The occurrence of p r e c i p i t a t i o n  
from e i t h e r  of t h e s e  l a t t e r  two reasons  i s  very i r r e . ~ u l a r ,  
whicb accounts  f o r  Canton's  being a  p l a c e  of g r e a t  extremes 
i n  seasona l  p r e c i p i t a t i o n .  

i3owever, t h e r e  does appear  t o  be a  d i u r n a l  v a r i a t i o n  
i n  p r e c i p i t a t i o n ,  based on 26 months of r eco rd  a v a i l a b l e  
s i n c e  t h e  i n s t a l l a t i o n  of our  record-ing r a i n  gage. This  
p e r i o d  i s  s t i l l  too  s h o r t  t o  come t o  any q u a n t i t a t i v e  conc- 
l u s i o n s ,  b u t  du r ing  t h i s  time over one h a l f  of  t h e  p r e c i p i -  
t a t i o n  f e l l  between t h e  hours  of midnight and 8200 a.m. Of 
course ,  t h e  d i u r n a l  v a r i a t i o n  i n  ocean temperature r e s u l t s  
i n  a  s l i g h t l y  g r e a t e r  i n s t a b i l i t y  a t  n i g h t  and we should 
expect  more c loud ines s  then. 




