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Par t  1 

FLO~ISTIC AND ECOLOGICAL NOTES ON R A R O I A ~  

by Maxwell S. I h t y  

It can be readi ly  understood t h a t  nine months i.s not  the period f o r  a com- 
plete  f l o r i s t i c  study. The time avai lable  has been spent i n  i n i t i a t i n g  such a 
study and in assembling Xnf'ormation on what seem to  be the most important and 
pred0minan.t forms. It x o d d  seem t h a t  it would be wise to  continue t h i s  course 
and bring the stuc'.y t o  a close i n  the form. of a complete report  on the fauna 
and f l o r a  and on the environmental features.  T o  contribute toward a presenta- 
t ion oi' our f l o r i s t i c  information i n  a form u s e f u l ' t o  a to l l '  &ol-kers i n  general, 
certain "keys f o r  ident i f icat ion" a r e  presented m4th t h i s  report. ' .  

The various groups have been turned over t o  interested individuais who 
have provided taxonomic informa-tion o r  have taken over a major portion of the 
job of assembling the section& report. The f l o r i s t i c  information is t rea ted  
in  the following sections: A. Myxophyta (by Jan Newhouse); B. Mycophyta 
(determinations by Wm. Bridge Cooke); C. hichens (teterminations by A.  W. C. 
T. Herre); D. Algae (determinations by Max\yell S. Poty); E. Bryophyta (de- 
terminaiions by Ii. A. N l l e r )  ;. ,E'; Pteridophyta (by Kenneth Xilson) ; and G. 
Spermatophy$a (deterninetidns by Harold St .  John). . .. .: . , 

. .  . 
It has been impossib3.e to  present a f1od.stj.c account:'of the . funei  and al -  

gae. This i s  because the taxonomy o f  t heseve ry  diverse,gcou$ i s  i t s e l f  
, . . . sorelyincomplete f o r  -the Pacific.  .. . ~ . .  

. . , . . . . . 
. . 

The loca l i t i e s '  l i s t e d  may be locatgd on ~ i . @ r a '  1, a 'diagrammatic. . .. m a p  of 
Raroia. . . ,  

.: , 
. . 

: . '  . . .  . . . .. . . 

Ecological. information and inferences, esPeciai iy  of a..synecologi.c~.'nature . . 

are i n  general t o  appear i n  l a t e r  Atoll,liesearch Bulletiris. ' , . . . 

, , .  . . . . , . . . 

As a guide to these sections ' f i r  the more e.mbrydi;i& bdt&sts  ,among a t o l l  
. . workers and readers, the following. key .& .cq$ended: . . 

. . .. - . , . . 
A. Grocing i n  sea water ,  o r  &en';- . , idea l ly  ,th,i?eproduct;oky bodies a r e  

microscopic spo~es .  , , . . ~ . . .  . . 

B. Thal l i  (p lan t  bodies) co3ored by t i n t s  o r  shades of red, green o r  
brown, o r  calcareous in. tex5ure; i f  black t k ~ n  s o f t  xhen wet' with . . 
xater: . , .. . 

, .  . 
.. . 

C. Black, orange, biue-green o r  brom material, no.. st+uc.$ures' 
v i s ib le  t o  theunaided eye other than unbranch.ed fi laments;  . .  

often but a gray o r  blue-green s t a i n  on rocks o r .  wood. . . Jlyxophvta . . 
. . . . , (see  Section A). . . ,  , .  , , . .. . . 

-s paper and the followink ones'in t h i s  ,number.of %hi '~h3.l Research Bul- 
l e t i n  co.ver f i e l d  work c a r r i e d  o u t .  i n  1952. a s  pa r t  of .'the Coral Atoll  Pro- 
gram of the National Research C ~ u ~ c i l !  s. Pac i f ic  "Science. Board. ' These s tud ies  
were aided by .a contract.between the 0ffi.ce of Naval HeseZrch, Department of 
the  Navy and t h e  ~ a t i o n a l  'Academy of Sciences (NR. 388-OOl), and with the as- 
s is tance of a grant from the Research Commit.tee of t h e " ~ n i v e r s i t y  of Hawaii. 



C. Not a s  above in  color, o r  i f  so then viith s t ructures  such 
a s  joints,  leaves o r  branched filaments apparent.... .... &ggg 
(see  Section D). 

B. Thal l i  creamy or  v,hite or  black; never calcareous, i f  black 
then carbonaceous....................................... Mlrcorhyta 
(see Sections B & C ) .  

A. Growing on the land viith green ( r a r e ly  yellow) pa r t s  and idea l ly  plants  
having leaves or  having reproductory bodies v i s ib l e  t o  the unaided eye: 

D. Plants aroducing spores, no flhvers'  or  seeds prockced; leaves e i t he r  
minute scales  o r  forming the on1y:erect pa r t s  of the plant: 

. . . :  ; . :  . . .  . . . . . . .  . . 

E. Plants dichotomously branched o r  leaves over 10 cm. i n  
, . .  , . . . . .  length ......... .; ............ .-;. .................. Pteridophrta 

.. (see Section F)'. . . . , 

E. Plants not  dichotomousl? brahbhdd. leaves l e s s  than 

D. P1.ants producing seeds from f lovers ;  leaves not  all scale  l i k e  o r  
other parts of plant conspicuous above the ground l eve l  ~ p h a t o ~ h y t a  

. . . .  (see  Section G ) .  . ; , .- . . . . .  . . . . . . . . 

Section A - F13rist ic and Ecolo&xal Notes on the Pilyxophyta 

A t  ~ a r o i a  it was clear  t h a t  some of the most ibundmt.  kinds of lsving 
organisms mere the blue-green algae. For t h i s  reason special  care was taken,; 
t o  obtain compTete collections of these forms r:i'th extensive notations a s  t o  
t h e i r  modes.of 'occurrence. Upon returning t o  Honolulu, the blue-green algae 
were taken up a s  having a f i r s t  p r i o r i t y  along with the ca l ca reousa lgae ,  The 
Office of Naval Research, under mhose contract  ~ i i t h  the  National Academy of Sci- 
ences the f i e l d  +!ark was carridd out, arranged f o r  mil i tary t ransporta t ion to  
enable Jan Newhouse t o  spend t v m  months a t  the: Chicago Natural History Museum 
working out the taxonomy o f  the  Raroia (and krno) Atoll  forms. Mr. Newhouse 
has taken over the job of preparing'the.i.ep6rt.on the blue-green algae, and 
t h i s  appears a s  Par t  2 of t h i s  Ballet'ln. 

Many of the terricolous blue-green algae collected mere intimately as- 
sociated with fungus hyphae i n  such a way tha t  they might be considered lichens. 
However, since it i s  the blue-green a lga l  component t ha t  i s  ident i f iab le ,  these 
incipient  l ichens have been t reated a s  blue-green algae. Physiologically these 
conspicuous and widely spread associations are  po ten t ia l ly  of g rea t  i n t e r e s t  
but a r e  qu i t e  unknown beyond the realm of specula.tion. 

Section 2 - Flo r i s t i c  Ecolocrical Notes on the Mvcophyta 

About seventy-five fungi were col lected on Raroia. These have been sen t  
out f o r  ident i f icat ion.  





No fungi were seen tha t  nerc considered t o  be notetvorthy parasites.  Most 
conspicuous of the pa ra s i t i c  fungi were a 1.eaf spot on breadfruit  and a sooty 
mold on Guettarda, One kracket fungps was cal led 'TARIGAKIORE. This is notable 
f o r  dmost  no 1.ower forms of l i f e  had individual names. 

, . . .  . 
. ~ . . .  . .  

Since fungus hy-ghae areabundant-and nei.t.her hunius n o r  fermentative decay 
seems much in evidence it may veiy well be tha t  decay of vegetable debris i s  
predorflimntly of the oxidative fungus kind. An observed abundance of fungus 
hyphae among the t e r r e s t r i a l  algae Leads to  the cdhclusion tha t  they may play 
8.11 importart synecologic~al humifyring ro le  i n  the more barren a t o l l  so i l s .  

Section - Flori ,s t ic  and h&l&&;~ KoAeg the Lichens -- 
Throughout most of the a t o l l ,  l ichens were p re se l t  on1.y as  minute crustose 

forms on dead '!ood. Li5t le  o r  no lichen growth, depending upon def ini t ion,  was 
t o  be found on the plants,  soil,  o r  rocks anywhere. The coconut t r e e  trunks 
bore cer ta in  crustose species character is t ical ly .  pihere t r ee s  were most dense 
near the shore a few parrne1ioi.C nearly crustose fo l iose  forms appeared; other- 
wise, t r u l y  fo l iose  and f ru t icose  forms were absent. In the most undisturbed 
regions of the a t o l l ,  f o r  example in the old C;uettarda arees t ha t  had not  been 
planted to coconuts in the Opakea and Oneroa regions, the grentest  development 
of lichens and the most species were to  be found. The feel ing in  the f i e l d  was 
t h a t  not  only the basic few species of l e s s  favorable habi ta t s  were be t t e r  de- 
valo-ged here, but in  addition there mere several  species not  present elsewhere 
on the a to l l .  

The Scytonemaceous and coccoid algae which fo rma  more o r  l e s s  sparse coat- 
ing over the  higher par t s  of t!le a t o l l  are  usually mixed with fungus filaments. 
Undoubtedly there  i s  a physiological re:.ationshi$ between them. While t h i s  re- 
la t ionship i s  undoubtedly of au%ecological importance and may very well be of 
importance synecologically about the  only information available i s  t h a t  i s  ex- 
ists. For t h i s  reason a n d t h s t  the algae mtsbers are  the taxonomically more 
recognizable and predominant, such associations a r e  herein included a s  algae. 

To %he general col lector  the l ichens of Iiaroia a r e  not  very a t t r ac t ive ,  
and cer ta inly not conspicuous, D r .  A. \'j. C. T. Herre has very 1ci.ndl.y iden t i f ied  
the l ichens from the Raroia expedition, and provided the information tha t  the 
!b~amo-tu Archipelago, as  well. a s  the neighboring area of the Pacif ic ,  i s  very 
poorly known 1ichenologicall.y. Dr. Herre spent a l i t t l e  time on Takaroa several  
years back arid from tha t  experience and h i s  study of the  Raroia collections feels 
the  l ichen f l o r a  t o  be represeritative of a region having considerably l e s s  than 
25 t o  30 inches of annual r a in fa l l .  Certain of .the r e su l t s  of h i s  study on the 
present collections *ave been published elserrhere (The B r ~ o l o s i s t  56: 278-282, 
195?), including the four specles f e l t  t o  be prerrio?~sly undescribed. Unfor- - 
tunately many of the  l ichen growths observed were poorly .?eveloped and thus 
when collected could not be precisely identi.fled. 

I n  the following list the numbers are  those e.ssigned i n  the  f i e l d  by the 
collectors.  The abbreviations iimediate2y following the numbers, USNM and 
BISH, re fe r  t o  the herbaria where these par t icu la r  collections can be expected 
t o  be found, the United States  National Museum and the B . P. Bishop Museum 
respectively., Additional specimens were separated and are  in  the herbarium of 
D r .  A. W. C . T. Herre. 



Anahrchia speciosa (Kulf.) Mass. 

On barlc of various t rees  a t  Opmeke (11/,02-5SNI.l) and Nataira., (11409-BISH on 
Cocos trunk) in  Tokerau, VII-29-1952, and on W r s c h m i d i a  o r  GLlett8.rd.a on the - 
Homohomo transect  (11197-USSNi), VII-16-1952. The some7:hat cerebriform lobing 

' of t h e  thal lose  v~hitish-grey t n a l l ~ i s  and the capi ta te  sorediose bodies on the 
surface serve to  dist inguish t n i s  species from the others coll.ected. 

An-Lhracothecium orchraceoflavum (Nyl.) Muell. Arg. - --- - 
On rather  bare vood of Cocas trunic in  cen t ra l  pa r t  of the is land a t  Tetou 
(lL689-BISH), Kereteki, VIIL-21-1952; Oneroa (1.1601-USIJM) , Raro, VIII-7-1952; 
on sjmilar substratum but along the &goon shore a t  Homonomo (11254-BISH, -USNM), 
VII-21-1952; and on Messerschmidia bark on the t ransect  a t  Homohomo (11203-BISH), 
KC-16-1952. 

. . 

Iiuellia punctats (Hoffm.) Mass. --- 
On dead Y I O O ~  of Uesserschmidia a t  Takeke (11165-USNM), '311-9-1952. 

TYPE: on Guettarda speciosa bark a.t Mataira (il&!+-USNM) 
"PAMTYPE':: on wood and bark of Cocos nucifera  a t  Oneroa 
VIII-6-1952. 

Caloplaca map.nussc& Herre 

On barlc of M e s s e r s c h m n  a t  Takeke (11163-BISH, ISOTYPE) 

Candelariella. Gi te l l ina  (Ehr. ) !Muell. Arg. 

Tokerau, VII-29-1952. 
11600-BISH) , Raro, 

On rot ten wood of Gue.tta.rda a t  Opaneke (11395-USNM), Tokerau, VII-28-1952. 
. . 

Coccocarnia croni: (Tuck.) ik in io  --- 
On coconut bark on t rees  i n  central  region of Tetou (11.385-BISH), Kereteki, 
"111-21-1952 and on same substratum' overgrov;ing moss, Calymeres t,uaniotuense, 
a t  Kukina (11171-BLSH), Raro, cmd again on coconut along lagoon shore j u s t  
north of Garumaoa (11,348-USNM & 11249-USNki) , . VII-21-1952. 

Coccocaruie p e l i i t a  (kch.) ~v lu~l l .  Arg. -- 
On bark of Guet+,arda a.t Oneroa (11595-BISH, 11596-BISH & li66O-UXW), Raro, 
VIJI-7 & 8-1952. 

Lecanom -- ra ro ia  Herre 

TY!!E: on rot ten wood of ~?ha t  appears t o  be Gi~ettarda speciosa a t  Oneroa 
( 1 1 - U S )  Raro, VIII-7-1952. 
Co--hype: on rotten  bar^ a t  Opaneke (13.403-BISH; 11404-BISH), Raro, VII-29- 
19.952. 



Lecidia sp. (Section: Biatora, with snores 4.7 t o  6 by 9.5 t o  11 microns.) 
Grorp:ing on Suriana on the Homohomo t r n s e c t  (11.195-USIN), 1111-16-1952. 

&epraria sp. 

VarLous Leprarious stages are  represented i n  the often very pocrly developed ma- 
t e r i a l s  from the a to l l .  Only some of them are  mentioned here. On Messerschmidia 
(1.1391-BISH) , k c %  ( 1 - U S  , and on a decorticated bleached B e t t a r d a  stump 
(11W5-USIW), a l l  a t  Mataira, Tokerau, VII-29-1952. O n  ~iessersc'nmidia on the 
Hotnohomo transect  (11198-DISH & 11201--USNM) , VII-16-1952. ' .  

Micronhiale l u t ea  (Dicks.) A. Zahlbr. 
---.A 

On dead Messerschmidia wood a t  Takeke (11-166-US~~ & 1116';/-31El), VII-3-1952. 

Microthelia dotvi  Herre 

TYPE: ap;)arent;y on long dead. margin of l ea f  base of c o 2 g  n u c i f e r , ~  on tran- 
sec-L across island ju s t  north of v i l l age  of Oneroa ( ~ ~ ~ o ~ - u ~ N ~ ~ / H o L o T P P E / ,  
-BISE/ISOEPZ/) Raro, VIII-7-1952. 

Pannaria mariana (E. Fr ies)  Ifiuell. Arg. 

On Guettarda bark, Oneroa ~~~~~~~~~~~~~~, Raro, VII-21-1952. 
On Pandanus, and by f a r  the  best  developed specimens seen, Oneroa, (11650- 
HISH) , Raro, VIII-8-1952. 
On Cocas a t  Kukina (11171B-RISH) , northern Raro, VII-3.0-1952. 
On Cocas along lagoon shore north of Gerumaoe (1.12/;7-USiW) , VII-21-1952. 

Pbyscia cocoes (Sw.) Nyl. 

On Guettarda bark, Mataira (ll.Lli-BISH,-USN~bl), Tokerau, VII-29-1952. 

Physcia integrota Nyl. 
. . 

On rot ten mood of Messerschmidia mixed i n  with the f r u i t i n g  bodies of some 
futlgus,: Mataira (1138L;-USNM), Tokerau, VII-28-1952. 
On coconut trunks i n .  central  region of Tetou (1188h-S1S11), Kereteki, VIII; 
21-3-952. 

Physcia integrata  var. sorediosa Vainio 

On Cots a t  Oneroa (11500-USMM) , Raro, VIII-7-1952. 
On Cocas aiong lagoon shore north of Garumaoa (11251-RISH), VII-21-1952. 

Physcia in tepra ta  var. u lcerata  A. Z&lbr. 

From the a t o l l  of Takume (near Raroia), on Guettarda speciosa a t  Kukina P.ahi. 
(12019-EISH,-USNX) Kereteki, IX-6-1952. 

Physcia sorediosa (Vainio) Lynge 

This seems to  be the most common of the  l ichens to mature to a specif ical ly  
recognizable stage. Pdany more i ichens,  judging from super f ic ia l  differences 



. . of color  und morphildgy, develop only p a r t i a l l y  and remain s t e r i l e ;  'as evidence 
~i:' t h i s  a r e  t h e  m.~n?7 Lebiw5ous sta.ees t o  be seen. 
tin base 'of.  deed & s'tump, 0paneke (11383 ' -BI~~) ,  Tokerau, ' VII-29-1952.. . ' 
On a o g  ( 1 1 1 - U N  a n d  Pemphis -- (11416-BIsH & 11/!7-USNM)', st Mataira, . . 
Tokerau, VII-29-1952. . .  

On t r a n s e c t  a t  Tetou (11872-BISH & 11873-USNM), Kereteki,. VII-21-1952. . . . . . .  . ,  . .  . . .. On Guettarda a t  Oneroti (115'79-BISH), Raro, VIII-7-1952. 
On %ox alpng lagoon shore nor th  of Garumaoa (11250-USNM & 1 1 2 5 2 - ~ ~ ~ h f l ) ,  VII- . .. 
11-19 52. 

Einodica, sp. . . 

On Cccos along lagoon shore nor th  of Garumaoa (11253), VII-21-1952. 
. . : 

Sec+ian g - P l . o ~ i s t , i c  and Ecological. Notes on t h e  Algae ---- 
A s a t i s f a c t o r y  f lor is t ic  l i s t  of t h e  a lgae  cannot be made a t  t h i s  time. 

The group i s  a l a r g e  one and iden t i f i ca - t ion  beyond. t h e  generic l e v e l  i s  tech- 
n i c a l l y  complex and even more of ten  j u s t  p l a i n  uncertain.  This i s  a r e f l e c t i o n  
of t'ne s t a t u s  of a l g a l  taxonomy f o r  t h e  Central  Pac i f i c .  Almost nothing has 
been published r e f e r r i n g  t o  t h e  marine a lgae  of Eastern Polynesia, beyond two 
papers on t h e  Society I s l ands  and  a f e v  on Eas ter  Islan?.. 

Flying over the  a t o l l s  i n  the  T U ~ J I I O ~ U S  one sees' them a s  more o r  l e s s  com- 
p l e t e  r i n g s  of  rock j u s t  ba re ly  submerged beneath t h e  s e a ' s  surface.  Close 
inspection can be expected t o  reveal  he re  as elsewhere an inc rease  i n  t h e  rium- 
ber  of f i s h ,  zooplankton population and oxygen production as an a t o l l  i s  ap- 
proached and a gos i t ion  i n s i d e  t h e  lagoon a t t a ined .  The sea  edges of  t h e  a t o l l s  
a r e  of s o l i d  stone. This edge was seen t o  be e s s e n t i a l l y  a pink mass, as i s  
much of the water-covered, f l a t ,  upper surfa.ce. The lagoon edge of t h e  a t o l l  
r ings  may be sandy shores o r  coelentera te  c o r a l  dominated reefs .  On t h e  a t o l l  
r ings  the re  a r e  more o r  l e s s  extensive i s l a n d s  (blacked o u t  a r e a s  i n  Figure 1 )  
which protrude above high t i d e  l i n e .  There i s  a d i s t i n c t  black a rea  c l ea r ly '  
v i s i b l e  i n  most a e r i a l  photographs wherever t h e  above-tide shores a r e  of s o l i d  
material .  The outermost edge of t h i s  black a r e a  on t h e  sea  shores can be taken 
as high -tide l i n e  in k t e r p r e t i n g  a e r i a l  photographs. lfb%ere n o t  covered 
vegetat ion t h e  surface  of t h e  i s lands ,  whether sandy, gravel  o r  s c l i d  rock, i s  
grey. 

Each of  the  observations r e l a t e d  above i s  apparent ly  r a t h e r  d i r e c t l y  de- 
pendent upon a l g s l  populations. The hypothet ica l  r o l e s  of these  a l g a l  popu- 
].ations a r e  of two major kinds,  p h y s i o l o g i a  and mechanical. Yne p'nvsioloaic&, 
r o l e s  a r e  e f fec ted  by t h e  ac t ion  o r  t h e  u t i l i za t ion  of metabolic products. The 
nechanical r o l e s  a r e  s t r u c t u r a l ,  due t o  t h e  physica l  na tu re  of t h e  products ac- - 
cumulating through t h e  physiological  a c t i v i t i e s .  

Our major objec t ive  in .  going on t h e  Tuamotu Expedition was t o  make obser- 
va t ions  t h a t  would ena.ble b e t t e r  e luc idat ion  of t h e  prospective r o l e s  of a lgae  
i n  e t o l l  s . t ructure and biology. The a l g a l  sec t ion  of t'nis r e p o r t  i s  corres- 
pondingly an enumeration of t h e  hypotheses developed from the  observat ions  of  
a l l  t h e  Ato l l  Research Teams insofa r  a s  phycological observations were made. 
I t  i s  hoped t h a t  t h i s  enumeration v!ill l e a d  t o  t e s t i n g  by f u t u r e  observations 



.. . . 
. . 

, . . . , .. 

. . 

and experiment and t h a t  t h e  theor ie s  r e s u l t i n g  g i l l  thereby come t o  replaae  
these  current  hypotheses. 

Taking Darwin's hypothesis  a s  a descr ip t ion  of the  way an a t o l l  forms, we 
a r e  ab le  t o  open t h e  first scene on t h e  ilypothet,ical r o l e s  played by the  algae. 
The f i r s t  s tage-se t t ing  i s  t h e  sudden appeamnce of an igneous mountain sur- 
rounded by the  sea. The skiores of  t h i s  mounta.in could be expected soon t o  
become coated with a t tache6 a l g a l  material .  i n  Hawaii it i s  j u s t  these  s e s s i l e  
al.gae t h a t  a r e  the  f i r s t  organisms t o  become apparent on new lava  flows. The 
plankton Prom an open sea  situtibion mould. n o t  support the  fauna found where it 
i s  t h e  animals t h a t  doini.qate t h e  r e e f ,  a d  thus  one i s  inc l ined  t o  think t h a t  
t h e  benthic algae must have been the  primary organisms of  abundance on any new 
mountain appearizg i n  t h e  ocean. J3 and on t h i s  a l g a l  material  the re  would de- 
velop and feed the  hos t  of animals t o  be found i n  t h e  i n t e r t i d a l  area. 

The e s s e n t i a l  l i m i t i n g  s a l t s  f o r  a l g a l  grovrth would become concentrated 
Prom t h e  passing sea cur ren t s  and from tne  r a i n  water flowing down t h e  mountain. 
Through t h i s  accumula.tion of ~ a t e r i a l s ,  passed on 50 t h e  animals t h a t  e a t  t h e  
algae, .  t h e  ma te r i a l s  require* f o r  l i f e  v~ould cont inual ly  accumulate. This 
would be manifest i n  an incrsasLng3.y dense population. 

Sargent & Austin (Trans. Amer. Geophys. Uni.on 33: 245-24-9, 194-9) have al- 
ready s tudied  t h i s  problem and concl.uded t,ha't t h e  open ocean water i s  suff i -  
c i e n t l y  r i c h  n e i t h e r  i n  ava i l ab le  food mater ia l  nor i n  n u t r i e n t  salts t o  ac- 

. count f o r  the  r e e f  populations. The concentration of these  ma te r i a l s  about an 
a t o l l .  a s  f i s h ,  zooplankton anci oxygen i n  t h e  water has been noted above. 
P l a n k t ~ n  forms woul2 n o t  cause an a.ccumulation of  mater ia ls .  They would f l o a t  
.away with t h e  ocean currents .  This p o i n t s  again t o  t h e  r o l e  of t h e  benthic sea  
algae a s  accumulators of ma te r i a l  from the  passing sea.  

Perhaps 1.argely due t o  t h e  feeding of f i s h  on f l e s h y  algae,  e spec ia l ly  
below t h e  low l e v e l  of t h e  t i d e s ,  t h e  benthic a l g a l  population which a c t u a l l y  
forms i s  predominantly calcareous. These cal.careous a lgae  a r e  important i n  
t h e  ocean i n  t h a t  they depos i t  calcium s a l t s  and. ca r ry  on photosynthesis,  mak- 
ing  an excess of food mater ia ls .  The s t o r y  of t h e  r e e f  t h a t  develops through 

.. . t h e  a.ccumulation of  calcareous ma te r i a l  by t h e  co ra l  organisms, a l g a l  and ani- 
mal , .has  been t o l d  often.  But an aspec t  t h a t  has  n o t  been emphasized i s  t h i s  

: continuous cumulative ac t ion .  Dead f r a ~ q e n - t s  a r e  f o r  the  most p a r t  passed over 
t h e  r e e f  edge onto t h e  i s l a n d s  o r  i n t o  the  lagoon. Conti.nued sea  r ee f  margin 
growth i s  probably l a r g e l y  by accumulation of new mate r i a l  from the  sea. Thus 
though t h e  r o l e  of typhoons i s  argued i t  seems very l i k e l y  t h a t  otherwise a t o l l s  
continuously increase  i n  mass through t h e  addi t ion  of newly accumulated mate r i a l  
a t  t h e i r  sea  margins by the  a c t i v i t y  of algae. 

The algae cover most of t h e  su r face  of  the  a to l l .  with a grey, brown o r  
pink coating and wherever t h i s  surface  i s  marine, riiarine organisms l i v e  on t h e  
algae. Tine case of p a r r o t  f i s h  feeding on c o r a l l i n e  r e c f  formers has a l ready 
been noted above. Sea urchins a t  t h e  surface  and the  count less  numbers of  
boring echinoderms, worms, and c t h e r  organisms a r e  by t;?eir homemaking and feed- 
i n g  h a b i t s  induced -to des t roy t h e  a lgae  of the  r e e f  and r e e f  f l a t ,  The sea  i s  
e s s e n t i a l l y  sa tura ted  with carbonate ions  and while t h e  o t h e r  ma te r i a l s  become 
absorbed a s  foods o r  go i n t o  so lu t ion  t h e  carbonates tend t o  remain a s  mi.neral 
accumulations. This accumuLation of carbonates may be i n  p a r t  swept over t h e  



reef in to  the lagoon sediments sand o r  gravel fragments, Actually what seems 
t o  happen i s  not so much the Solution and production of sediment i n  s i t u  from 
the sol-id a lga l  (and. other coral) material  but t h a t  the s t ructure  of the reef 
loca l ly  becomes weakened. Fragtnents then break off and are  carr ied in  over the 
reef f i a t  and deposited on the is lands o r  a s  sediment washed on in to  the la -  
'goon. Undoubtedly many of these fragments f a l l  onto the slope beyond the .sea 
edge of the reef and contribute t o  the extension of the twenty-meter bench. The 
most important aspect here i s  tha t  t h i s  breaking away leaves a favorable s i t e  
for  the grovrth of new coral l ine  organisms and thus induces fur ther  accumulation 
of material  from the sea. 

From our observations it appeared t h a t  erosion of t he  so l id  reef  surface 
can go on rap id ly .  History indicates upward growth takes pla.ce rapidly: passes 

t h a t  used to  be open t o  the sa i l ing  canoes (e. g ,  t h a t  near Kukina) are  no 
longer open. After studying the history,  e f f ec t s  of hurricanes and making var- 
ious observations on t h e  reef surface one gathers the impression tha t  the a t o l l  
surface i s  i n  equilibrium with the environment and held t o  a la rge  extent a t  the 
ve r t i ca l  l eve l  a t  which it is found by the a c t i v i t i e s  of, largely, the genus 
Porolithon. 

Another hypothesis of the biological  or igin  of a t o l l s  thus comes t o  mind 
and should be tested.  Observations a t  Johnston Island as  well a s  a t  Raroia and 
elseivhere lead u s  t o  suspect t ha t  an a t o l l  could form without the sea mount 
upon v~hich it forms ever breaking the surface. I n  swimming over the reef edge 
in  the ocean one sees t h a t  act ive Porolithon a c t i v i t y  begins a t  a ra ther  defin- 
i t e  level .  It seems possible t ha t  as  the  elevation of sea mounts in  reference 
to the sea surface changes with time the sea mount tops could become trapped a t  
the surface by a t o l l  formation. Should the sea mount elevation remain very 
s table  the a t o l l  might gradually mature , i. e. the lagoon become f i l l e d  i n  and 
the reefs  broaden. Canton i n  the Phoenix group and Christmas Island in  the  
Line Islands might be a t o l l s  of t h i s  type. I f  the sea mount sinks the lagoons 
would be deeper and the reefs  narrower. Raroia and most of the Tuamotu Archi- 
pelago a t o l l s  are  of t h i s  type. I f  the  sea mount base r i s e s  f a s t e r  than ero- 
sion takes place a raised reef appears. One corner of Anaa ( the  northernmost) 
i s  such a place, o r  a raised a t o l l  o r  is land such a s  Henderson, o r  more clas- 
s i ca l ly  Makatea, both i n  the Tuanotus, may r e su l t .  Finally i f  the sea mount 
may sink so f a r  so f a s t  t ha t  reef development does not  keep up, the sea mount 
top then, essent ia l ly ,  escapes from the  surface. Examples of t h i s  a r e  unknown 
to  the writer unless the southeastern "halfu of Johnston Island i s  an example. 

With the energy accumulated by photosynthesis inorganic materials are  com- 
binedand passed on t o  other organisms as  organic foods. As an example con- 
s ider  Porolithon onkodes, the reef-covering calcareous alga. For a crustose 
coral l ine  alga it is  peculiar in  i t s  ab i . l i ty  t o  thr ive in  b r i l l i a n t  l i g h t  and 
wi.thstand brief exposure to  the a i r .  This species i s  eaten by parrot  f i sh .  
The parrot  f i s h  defecate not only calcareous material  but nu t r ien t  s a l t s  and 
thus enrich the water beyond the reef. Planktonic algae reincorporate t h i s  
material in to  a lga l  ce l l s .  .Plankton feeders  'can consume the algae ma.terial, 
forage f i s h  and then f i s h  such as  the  wahoo (Acanthocybium sp.) and yellowfin 
tuna (Thunus ablunga) and f ina l ly  the  sharks may receive t h i s  material. Thus 
may be outlined the hypothetical explanation of the increase i n  populations a s  
an  toll island i s  approached. 



This great.increase:of f i s h  provides food f o r  the is land peoples and, po- 
t en t i a l l y ,  an incoifle source f o r  tnem. For exampleproduction of whole o r  
ground dried f i s h  might very wel.1 be developed a s  a new source of income t o  
a t o l l  peoples. Production of such a p r o h c t  would be feas ib le  on a family 
basis  and require l i t t l e .  material  beyond what, i s  already available i n  any copra 
producing area. 

The lega l  aspects of oceanic waters have an in te res t ing  relationship here 
near an titoll.  I f  one i s  concerned with the f l s h  population, it would appear 
t ha t  i ts  s ize  would be due to  land bund  causes. The land oarner could c i t e  t h i s  
i n  reference to  a claim of ownership of the near shore f i sh .  It i s  t o  be noted 
i n t h i s  connection tha t  the Polmesian peoples did claim t i e  waters t ha t  ex- 
tended away from the shore of t h e i r  par t icu la r  piece of land. 

With variations i n  reef exposure and loca l  topography other species of 
Porolithon, other than P. onkodes., may become loca l ly  abundant. They r a re ly  
become dominarit a t  Raroia. Hare1.y a Goniolithon appears i n  numbers but in the 
si t i lat ions seen in  the Tuamotus only on th.e reef f l a t  well inshore. Lithotham- 
nion i s  a very unusual alga on the r ee f s  i n  the Tuamotus and it i s  not l i k e l y  - 
t o  be common on any reef edge in  the habi ta t s  ckere U o l i t h o n  i s  ordinar i ly  
found. The two generic taxa a r e  very 'd i s t inc t ,  belonging t o  separate sub-fami- 
l i e s  of the Corallinaceae. Certainly "Lithothamnion ridge" should not be used 
f o r  the ridge of a lga l  material  which often appears near the  seaward edge of 
sea reef  f l a t s .  

Blue-green algae (or  me should be t te r  say blue-green bacteria) 
grow on and i n  a l l  surfaces near high t i de  l ine .  In North Carolina the blue- 
green algae so sol.idly hind the surface a t  sand beaches t h a t  airpl.anes use 
these places as  pract ice  landing s t r i p s .  On a coral reef and par t icular ly  above 
high t ide  l i n e  undoubtedly such .binding s t ab i l i ze s  the sarid bars and binds new 
sand grains t ha t  chance t o  come t o  r e s t .  I t  i s  through such a c t i v i t i e s  t h a t  
such a sand bar could be 'expected to  increase in  s ize  and become an island. 

With increase i n  s i ze  an island on an &ol l  may come t o  hold i n  i t s  inter-  
i o r  a body of f resh water. Sea viater penetrates the island. This body of 
f resh water fLoats up and dom with the t ides  on top of the sea water and the 
f resh water ir such a s i tuat ion gradually become mixed with the s a l t  maker. 
Both the f r e s h e s s  and l a t e r a l  extent of the  f resh water i s  regulated by such 
fac tors  (Doak Cox, Atoll Research Bulletin No. 8) a s  r a i n f a l l ,  i s land s ize ,  
t i d e  range and the permeability of the  isl.ands, especially near t he i r  shores. 
It has been postulated t h a t  the algae play a pa r t  i n  the t ransforaat ion-of  the  
sand a-t the shore in to  the beach rock and other a t o l l  rock types. They play a 
ro le  as  well i n  the destruction of these rock types. 

Par t icular ly  i n  t h i s  case the algae have a major ro le  in  the establishment 
of the island as  a land mass suf f ic ien t ly  permanent t h a t  the climax a t o l l  b io ta  
may become establ.ished. 

They are  c r i t i c a l  agents in the chain of events' leading to the removal of 
another fac tor  l imit ing to  the t e r r e s t r i a l  'biota, t h a t  of available nitrogen 
and phosphate. The accumulation of these from the passing sea current has been 
discussed above. However, f o r  the sake of argument,, x i t h  the  appearance of 
a lga l ly  induced is lands two more poss ib i l i t i e s  a r i se .  Birds may use the is- 
lands as  roosts. T h i s  effect ively i n i t i a t e s  a col.lec.tion on the islands of 



n u t r i e n t  s a l t s  from t h e  f i s h i n g  and roos t ing  a c t i v i t i e s  of  t h e  birds.  Hatheway 
iAtol.1 Resea rch l iu l l e t in  No. 16) 'and Fosberg (reported a t  t h e  Eighth P a c i f i c  
~ o i e h c e  C0ngres.s). have d i s c u s s e d : t h i s  i n  some d e t a i l  i n  reference  t o .  t h e  n a t i v e  
vegetatLon. This seems t o  be a p a r t i c u l a r l y  important fa.c,tor i n  t h e  case of  
phosyhate. It i s  t o  be. iloted t h a t  t h e  f i s h  phosphate got  i n t o  t h e  f i s h  as 
phosphate hypot,hetically accumul.a-ted nea r  t h e  a t o l l  by t h e  s e s s i l e  algae.: " . . 

. . . .  . . 

The s t o r y  o.f ava i l ab le  ni trogen is somewhat d i f f e r e n t .  In  p a r t  it dupli-  
ca tes  t h e  phosphate s to ry .  Perhaps i n  a n a t i v e  climax vegetat ion with a , w e l l  

: ?.eveloped humus'benea%h, t h e  b i r d s  o r  bacteria.  might provide a replacementof  
ava i l ab le  n i t rogen l o s t  t o  the  sea. m e r e  t h e r e  is  l i t t l e  o r  no huinus, as i n  
the  hurri-cane swept Tuamotus, t h e  upper t en  c e n t i ~ n e t e r s  of sand '&d gravel. have 
a dense l a y e r  of  blue-green algae t h a t  may v e r j  well  s u b s t i t u t e  f o r  .humus. In  
the  coconut p lan ta t ions  and Guettarda groves t h e  s o i l  i s  l a r g e l y  non-huniified 
??and o r  gravel,  r:ith sand f i l l i n g  a few decimeters below t h e  surface. Yet the re  

. . .  . ,  
i s  a . roo t  zone me11 developed. 

. :. , . . 
. .... . . . , 

. . . . .. . 

There i s  no growth of legume3 on t h e s e  a t o l l s  t h a t  could acc&nt f o r n i t r o -  
' gen-fixation by species  of .Rhizobiun. The s o i l  i s  except ional ly  aerobic  and 

of carbonate buffered pH's. There a r e  but  few b a c t e r i a  knoah (e. g. Azotobacter 
and t h e  I t e r s o n i a  describedrecen2,ly by  Derx) that f i x  n i t rogen under these  con- 
d i t i o n s .  Bor te l l s ,  Gerloff ,  a s  well  as Fogg and others ,  have inves t iga ted  t h e  
ni trogen-fixing p roper t i e s  of blue-green algtre. . I t  i s ,  found t h a t  many r e l a t e d  
t o  those dominating t i e  a t o l l  s o i l s  do f i x  s i ,gni f icant  amounts of ni trogen.  
This probl-ern i s  under inves t iga t ion  a t  p resen t  and prel iminary c u l t u r a l  experi- 
ments l.eftd us t o  be l ieve  t h a t  ~ p p a r e n t l y  t h e  s o i l  forms of blue-green a lgae  
from a t o l l s  a r e  s i g n i f i c a n t  niSrogen-fixers themselves. 

Much a t t e n t i o n  has been ?aid t o  t h e  black zone a t  high t i d e  l i n e  where al- 
gae i n  cooperation with ex fo l i a t ion  must be p r i n c i p a l  causes of des t ruc t ion  of 
the  rocks of t h e  i s l ands .  Gastropods of  t h e  genera L i t to r ing ,  Mel.aro.phe, 
Tectarius and t h e i r  herbivorous cohor ts  feed on blue-green algae. E3y t h e i r  --- 
rasping of t h e  a lgae  they remove rock mater ia l .  The surfaces  above high t i d e  
on ??hich t h e  a lgae  a r e  growing xere found t o  be s o f t e r  than t h ~ s e  f r e s h l y  ex- 
posed o r  where no a!.gae a r e  groving. 

To a c e r t a i n  ex ten t  t o e  algae grow i n t o  these  high t i d e  carbonate rocks. 
Their pigments d i f f u s e  bto the  rocks and become adsorbed. I t  i s  most l i k e l y  
t n a t  j.t i s  t h e  Chemichl r e s u l t s  of t h e s e  processes t h a t  a r e  the  causes of  t h e  . . 
observed softening.  

It, has  been postuia.ted t h a t  t h e  sof tening not iced  beneatb t h e  black a l g a l  
c c r a t i n ~  i s  an evidence of so lu t ion  and again of deposi t ion.  It seems more 
l i k e l y  t h a t  it i s  an evidence of so lu t ion  aided by the  pH v a r i a t i o n s  ( e s p e c i a l l y  
a t  n igh t )  and t h e  considerable amoun-ts of hea t  accumulated and thus  h igher  solu- 
b i % i t i e s  (bu t  n o t  of carbonate) . . under t h e  black l a y e r  of al-gal mater ia l .  

. .. 

The only r e e f s  seen by the  p resen t  author t o  be predominantly coelenter-  
a t e  r e e f s  a r e  those i n  t h e  lagoons. Such developments a r e  reduced toward t h e  
vVindward s ide  of a t o l l s  such a s  Raroia and i n  t h e  more closed a t o l l s  such as 
Takuiiie. The a lgae  very d e f i n i t e l y  p lay  a p a r t  both i n  t h e  development and i n  
the  death of these  animals. F i r s t l y  t h e y  p lay  a r o l e  as t h e  food, d i r e c t l y  as 



phytoplankton o r  zooxantAellae o r - i n d i r e c t l y  a s  food f o r  , the  zooplankt.in ~ t h i c h  
i n  tu rn  may form the  food of tile coe len te ra te  cor6.ls. They may be a t  l e a s t  
equal ly  important as rexovers of wmte  metabolic products from the  coe len te ra tes  
i n  which they l i v e .  %at i s  sa id  here  i s  t r u e  d s o  of  t h e  sea  r ee f  c o r a i s  and 
hermatypic cora1.s at g rea te r  depths. . .  . 

The edges of lagoon r e e f s  a r e  of coelentera te  c o r a l s  a.t Raroia, e1.sewhere 
i n  the. Tuamotus -and elsewhere i n  comparable s i t u a t i o n s ,  e. g. a t  Johnston Is- 
land and on t h e  i s l and  of Oahu ( i n  Ka~eohe Bay) i n  Hawaii. Often species  of 
P o c i f i p r a  x P o r i t e s  form t h e  uppermust surface  near  t h e  edge a s  a s e r i e s  o f  
f l a t t e n e d  brenches condensed behind t h e  r ee f  edge alrncst i n t o  a pavemen<. 

The upwbrd limit of gruwth f o r  .the coe len te ra te  c o r a l s  on these r e e f  edges 
seems t o  be regula ted  by t3e i . r  to lerace  t o  a i r  exposure. Some algae seen t o  
t o l e r a t e  a i r  exposure b e t t e r  t h a  t h e c o e l e n t e r a t e  c ~ r a i s  and grow on t h e  up2er- 
most, often inac t ive ,  coelentera te  t i p s  j u s t  a decimeter o r  l e s s  from the  r e e f  
edge. This must i n t e r f e r e  with the  feeding of nearby polyps espec ia l ly  inshore  
of t h e  a l g a l  pa-bches away from t h e  r e e f  edge. Cer ta in ly  the  shading would in-  
t e r f e r e  with photosm-Lhesis by zooxaathel.lae i n  t h e  coelentera.tes.  

Between t h e  c lose ly  tifroaged coe len te ra te  branches c i x u l a t i o n  m u s t  be re- 
duced a s  t h e  r ee f  extends. In  such p laces  a lgae  such a s  ,Hhipil.ia neppii. grow. 
They come t o  f i l l  t h e  spaces betaeen t h e  branches a s  do suck algae a s  Zonaria 
var lepata  This l a t t e r  may extend o-?er t h e  top  of t h e  coe len te ra tes  a few -.__L_._. 

decimeters i n  from t h e  edge of t h e  r ee f  so extensively a s  %o mask the  coelen- 
t e r a t e  co ra l  completeiy. The c c e l e ~ i t e r s t e  c o r a l s  become weak s t r u c t u r a l l y  and 
break o f f ;  so. t h a t  i n  from t k e  edge of  the  r ee f  t k ~ e r e  i s  a loner  area ,  a pool 
area.  111 t h i s  1.ower area'  and on the  t ighep  p a r t s  of shoreward a reas  of shore- 
bourd ree f s ,  c rus tose  c o r a l l i n e  algae again cope t o  pre2oniinate i n  some lo-  
c a l i t i e s  where t h e  gravel  o r  r ee f  fragments a r e  la rge .  

1; any i n t e r i i d a l  region, o r  above on a lagoon shore, the  blue-green a lgae  
p lay  the  same r o l e s  a s  they do on the  sea  shores a l ready described, but  more 
of.ten on gravel  r a t h e r  than conglomerate mater ia l .  

. . 

~ 6 e  lagoon bottoms of some t i to l l s  a r e  reported t o  be essential1.y meadows 
of t h e  green a lga  Halimeda. A t  Raroia, i n  t h e  Tuamotus, no dredge haul  in- 
d ica ted  l i v i n g  Halimeda on t h e  bottom. However, the re  the  s i d e s  of the  r e e f  
patches i r?  t h e  lagoon a r e  of ten  clothed with this genus an< Caulerpa. The 
l.at.ter, a s  Ce.uIerpa b i k i n e n ~ i s ,  i s  a f a v o r i t e  food of t h e  t u r t l e s .  

Halimeda i s  apparently one of t h e  minor con-tr ibutors  t o  the  sediments t h a t  -- 
i n  tu rn  cont r ibute  t o  f i l l i n g  t h e  lagoon. The cal.cium salts !!alffmeda depos i t s  
a r e  accumulated from t h e  lagoon waters: t h e  o the r  ma te r i a l s  f i l l i n g  lagoons 
come c h i e f l y  from ou t s ide  t h e  lagoon o r  from alga-smothered dead coe len te re te  
c o r a l s  within +,he lagoon. 

So t a r  a s  t h e  abov* outl . ine .As concerned, the  most import,ant a l g a l  forms 
a r e  t h e  Corallinaceae, the  blue-greens, t h e  phytoplankton, and the  Codiaceae; 
perhaps i n  t h a t  order. A t  p resent  the re  i s  nothing knom of t h e  phytoplankton. 
It may be t n a t  some viork i n  t h i s  f i e l d  wasdone by t h e  Scr ipps  CAPRICORN Expe- 
d i t i o n  i n  the  Tuamotus, but  no reciults of such work h w e  been seen by t h e  au- 
thor. The Raroia team received none of the  equipment s e n t  out, vihich woul6 have 



made such inves t iga t ions  possible. The blue-green algae have received s p e c i a l  
a t t e n t i o n  by Jan Ne~v?louse and the  r e s u l t s  have been incorporated i n t o  P a r t  2 
of t h i s  Bu l l e t in ,  

The Polynesians of i i a m i i  used  many marine .algae (L1;MU KAI) a.s food, 
Yhwe a r e  about 150 Polynesian nsmes f o r  them. I n  T a h i t i  i w l 9 5 2 ,  RIIW KARA 
f o r  T u r b i n a r a  was th.e only specif ical3.y named marine a lga  (HIMU T H I )  found. 
In  tho  Tuamotu Archipe!.ago, i n  1952, RIMU was appl ied  widely t o  algae,  mosses, 
t u m . c a t e s ,  fungi., sponges and t h e  l i k e ,  with only  one s p e c i f i c  reference  and 
h a t  n o  e I .  This name was t h e  KOPARA discussed under Anacyatig d imidia tn  
i n  -the see-Lion on Rtyxophyta. Beyond t h i s  t h e  Tuamotuans paid no a t t e n t i o n  t o  
Yne algae. They used none of them f o r  medicine o r  food. 

S e c t i o n g  - F l o r i s t i c  & . E c o l o ~ i c a l  Notes on t h e  Bryophyta ---- 
. . . , 

The information on t h e  mosses and l ive rwor t s  obtained a t  Raroia appears 
in p a r t  3 of  t h i s  Bul le t in .  

. . . . 
. . 

Sec+ion F - F l o r i s t i c  Ecologisal Notes on t h e  Pteridophyta -- - 
The information m the  f e r n s  obtained a t  Raroia apgears i n  P a r t  i, of t h i s  

Bullet in.  

sec t ion  G - P1.oristi.c and Ecolo~?ic8.1 Notes on. ,thA Sper:nato~h.yta 

There a r e  perhaps t n i r t y  flojwering p l a n t s  grov.ing on Haroia t h a t  could be 
considered n a t i v e  p lants .  A whole h o s t  of p l a o t s  has been brought r e c e n t l y  
from T a h i t i  o r  sen t  a s  g i f t s  of seeds from overseas. There i s  then t h e  c l a s s  
of p l a n t s  vhich were brought t o  the  a t o l l  by abor ig inal  peoples. It is t h e  
p lan t s  of t n e  l a s t  group t h a t  a r e  of d i r e c t  im-portance t o  t 're Raroians. 'Je in- 
clude i n  t h i s  l i s t  accepted food p l a n t s  such a s  t h e  banana, papaya, b r e a d f r u i t  
and c i t r u s ,  though of r e i e t i v e l y  recent  i.ntroduction. We exclude ornamentals 
such a s  the gardenia and h ib iscus  2nd such c u r i o s i t i e s  a s  sugar cane though 
probably of s i m i l a r  period of in t roduct ion .  

P l a n t s  of importance .to t h e  Raroians become fewer and femer i n  normal 
times. Currently with copra p r i ces  high, about t h e  only  p l a n t  of r egu la r  use  
i s  the  coconut. It. is a source of food, dr ink ,  s h e l t e r  and u t e n s i l s .  It, i s  
t h e  source of tne  income vdth which they  buy a l l  t h a t  which they might other-  
wise improvise from o the r  p lan t s  o r  m"es t  from nature .  I n  t imes of l i t t l e  de- 
mand f o r  copra they f a l l  back t o  varying degrees upon t i e  n a t u r a l  resources o r  
upon t h e  p l a n t s  (e.g. =) end animals ( e.g. dogs, chickens and pigs)  of 
abor ig inal  range. 

The major p l a n t s  of abor ig inal  in t roduct ion  a r e  o r  were most l i k e l y :  Cocas 
nuc i fe ra  (Coconut), Rorinda c i t r i f o l i i ,  leontopeta lo ides ,  Colocasia 
esculenta (Taro is  no?r e x t i n c t ) ,  Pandanus &cto r ius  var. l a e v i s  (Eeaving 
pandams), CaXoonyllum inophyl.lum. 

Like anything e l s e  once es t ab l i shed ,  and t h e  p l a n t  i s  l a r g e l y  responsib le  
f o r  t h i s  too, no ca re  i s  given a plant .  About t h e  most one can say  i s  t h a t  the  



Raroian:: have broughtin c e r t a i n  p lan t s .  _Tgca i s  no longer cu l t iva ted  and oc- 
curs  i n  v i l l a g e  a r e a s  s c a t t e r e d  about, with no a t t e n t i o n  being given it. It, 
however, can l i v e  and reproduce n i t h  no care  and thus i s  s'till around and is 
used upon occasion as a s t a rch  source during l o c a l  hard times. 

. , 

Taro was once a b ig  i t e ~  in  t h e  food budget as i s  evidenced by the  l a r g e  , ,  

t a r o  p i t s  near  t h e  vi1Tages. For extiriiple, Gake, Takume, has about one-fourth 
of a square mile of c lose ly  placed p i t s  aboilt 5 meters deep, 30 meters wide and 
LOO meters long. However, i n  1952 no l i v i n g  t a r o  cou2.d be found a t  Raroia o r  
at  Takume. After  t h e  advent c;f t h e  "copra-tin can" economy t h e  t a r o  p i t s  were 
aband.oied. A t  Takume the  eventual  development of  hordes of mosquitoes i n  -t$.ese 
abandoned p i t s  l e d  t o  t h e  abandonment of  t h e  vthole v i l l a g e  t h e r e  and t h e  devel- 
opment of a new v i l h g e  a t  t h e  southern end of t h e  a t o l l .  

There a r e  but  few t r e e s  of iibbiscus til.j.aceug on t n e  atoll. now and l i t t l e  
of the  _Cypems species  t h a t  must i n  former times h w e  been producers of t h e  raw 
mate r i a l s  f o r  f i n e  mats. I)ipturus incanus appeareci i n  t h e  l ists of Earoian 
p l a n t s  prepared previous t o  1952 by Bengt Canieisson, where it was l i s t e d  a s  
having t h e  1.oca:l name IXOGA. However, no P i p t u x s  was found on e i t h e r  Raroia o r  
Takume. 

Recent a r r i v a l s  a r e  t h e  Guck anlong animals and t h e  papaya and b readf ru i t  
among the  p lants .  Some of tkes* a r e  food p lan t s ,  but  many such a s  t h e  oleander,  
nibiscua and jasmine a r e  mere o~namenta ls .  Some a r e  c u r i o s i t i e s  such a s  sugar 
cane and cotton. Some of  the  f lowers a r e  used a s  bodily adornment and  t h e  gar- 
denia  i s  a source of  scen t  f o r  coconut o i l .  f o r  t h e  ha i r .  The n u t s  of Calophyl- 
lum were fo rne r ly  gra ted  and t h e  po~ider used a s  a scen t  f o r  tapa  c lo th ,  but now -- 
t h e  t r e e  has  l . i t t l e  val.ue o the r  .than as a source of n i c e  l i t t l e  b a l l s  f o r  
juggling. A very few of t,he o lde r  p l a n t s  have taken on new uses. one example 
i s  t h e  use of coconut s h e l l s  f o r  charcoa1j .a  use r e l a t e d  t o  t h e  T l a t  i ron  and 
cotton cloth.  1Wit.h changing customs new p l a n t  uses  have a r i sen ,  e.e. now prop- 
e r t y  l i n e s  within the  v i l l c g e  a r e  expressedby  hedges t h a t  a r e  o f t en  of t h e  
very same panax t h a t  i s  common in  almost a l l  sub t rop ica l  regions of t h e  world. 

The o the r  et,hnn' uses of t h e  p l a n t s  a r s  f o r  t h e  most > a r t  d e t a i l e d  e lse-  
where and thus  have n o t  been expanded i n  t h i s  sec t ion  of t h e  repor t .  

To obtain t h e  n a t i v e  names f o r  t h e  p lan t s  found, t h e  f r e s h  and pressed 
p lan t s  were shown t o  var ious  of t h e  l o c a l  people. Bengt D.anielsson provided a 

. . 
l is t  of p l a n t  names gathered during h i s  e a r l i e r  work a t  Earoia. Sone or^ these  
p l a n t s  no longer e x i s t  a t  Raroia. An even more extens ive  l i s t  of names has 
been published by Kenneth P. Emory (Tusmotuan Pl.ant Xarnes, Jrnl.. of the  Poly- 
nes ian  Society,  56(3): 266-277, 1947). None of t h e  names used by t h e  Polynesians 
a t  Raroia has  t h e  leas t ,  resemblance t o  any of those. used by the.$~!icronesians a t  
Arno o r  a s  reported bj St .  John & Mason (Vernacular games of t h e  p l a n t s  of  B i -  
k i n i ,  1vla.rshall. i s l a n d s  P a c i f i c  P lan t  Studies  12, P a c X i c  Science '7: 165-168, 
1953) from Bikini .  Following is  Danielsson's . . l i s t  i n s e r t e d  here f o r  ready 
reference:  

Siceri . t i f ic  names Raroian names 

kchyxant,hes ve lu t ina  
Boerhavia d i f f u s a  
Bracket Fungus 

Pu tarau  
Euna 
Tarigakiore 



Calophyllum inophyllym' . . . 

Cassytha f i l i f o r m i s  : : . : 

Cocos nuci fera  . . 

Colocasia e scu len ta , .  . : . .  

Cordia subcordata 
E r a p o s t i s  amabilis 
Euphorbia h i r t a  . .. . . , .  . 

. Fleurya rudera l i s .  . . . 

GueLtarda speciosa 
. . Hedyotis romanzoffiensis 

Iieliotropium anomalum . .. 

Ipomoee . tuba . , 

Lepldium bidentatum : 

Lepturus repens 
Tviesserschmidia,,argentea 
Microsorium scolependria 
Morinda c i t r i f o l i a  . . 

Mosses ( i n  general) . . 

Nesogenes euphrasioides 
Pandanus sp. 
Pemphis ac idu la  
Phyllanthus n i r u r i  
P isonia  grandis 
Pip turus  - argenteus . . 
Polypodium phymatodes 
Por tu laca  i o h n i i  
Psilotum nudum 
Scaevola f ru tescens  
Sesbania speciosa 
Solmum v i r i d e  
Suriana maritima . . . . . 
Timonius polygamus . . 

Triumfetta procumbens 
Ximenia americana 

A t i  , 
Kainoka . . 

Hakari ,. , 

Pakea (Ext inc t ) .  
Tou 
Nanamu 
Tahetahe 
Vaianu, Ogaoga 
Kahaia . . 

Koporoporo 
Parahi rahi  
Pohue . . . . 
Nau, Horahora . . 
Mauku ( p a s s  i n  general)  
Geogeo 
Kikipa (when a sprout  = 0ro) 
Hora . . 

Rimu 
Toroar ik i  
Fara, Tima 
Mikimiki 
Moemoe 
Gatae 
Roga (perhaps e x t i n c t  s i n c e  1906) 
see  Microsorium 
Pokea 
Tumu tumuhenu a 
Gapata 
Kohai 
Putamagomago 
u'u, kuku, kokuru 
Paketa, Ketoketo 
Vavai 
Rama 

As an a i d  t o  our f i e l d  xork F. R. Fosberg provided a very  workable key t o  
a i d  i n  t h e  i d e n t i f i c a t i o n  of t h e  p l a n t s  we might poss ib ly  expect t o  f ind.  This 
key has been modified i n  various ways, f o r  example, t o  include add i t iona l  spe- 
c i e s  found es tab l i shed  outs ide  t h e  v i l l a g e  areas.  Since it proved so valuable  
t h i s  modification of Fosbergls key i s  included here: 

A KEY TO COMMONLY FXPECTED TUAMOTUfiiU VASCULAR PIANTS 

(* i n d i c a t e s  those found on Haroia. ** i n d i c a t e s  f e r n s  l i s t e d  i n  t h e  previous 
sec t ion .  ) 

1. P l a n t s  l e a f l e s s  o r  young leaves  u n r o l l i n g  from apex as 'elongation begins. 

2. Leaf less  p l a n t s  

3. Dichotomously branching, broom-bike i n  appearance--Psiloturn nudumjm 

3. 1rregularl.y o r  p innate ly  branching, n o t  broom-like i n  appearance 



4. Twining, elongato plants, yellow o r  yellow-green, parasitic-- 
Cassvtiia filiformis* 

4. Rosettes of pale green flat,tened roots ,  ir~iYn t iny e rec t  flower- 
ing stern i n  center--Taeniophyllum sp. 

2. Leafy, fern-like plants  

5. Fronds ent i re ,  plant ro~ette-!.ike--!~s~3.enium nidus*" 

5. Fronds pinnately 2ivided 

6. Baseo of pinnae wide, confluent; s o r i  round, ~ i t h o u t  
indusiam--Microsorium sco lopendr ia?~  

6. Bases of pinnae narrow; so r i  with. indusia 

7. Sori  l inear ,  ninnae not  d i sa r t icu la t ing  from rachis  
when old--Asplenium obtusatum 

7, Sori  reni.form, pinnae d i sa r t icu la t ing  
. . 

. . . . .  7a. Rases of l e a f l e t s  merely rounded--Nephrolepis 
biserrataJHc 

7a. Bases of rkifi .ets  auri&:ate o r  cordate--Nephrolepis 
. . --.- shi.rsu'cula. , . , , . . 

. . , . . .  . 

1. Plants with leaves and young leaves not unroilirig a t  -tip as  elongatAon be- 
g i n s , .  . , . .  . .  : .  , . . . . .  . . 

, . . . . .  , , .  
. . 

. . .. ,. . . 

8. Plants with thin grassiike,.leaves 
. . .  . . .  . 

, 9 .  Flw?~ers large,  showy, 2.5 cm. wise, o r  more--Zephyranthes roSea 
.. . . 

. . 

9. Flowers reduced, without perianth, enclosed i n  or  subtended by 
scale-like bracts  (grasses and sedges) . . .  

10. Stem solid;  inflorescence subterided by an involucre of leaf-  
l i k e  bracts  (sedges) 

11. Scale-like bracts  arranged spirally--&mbristvlis cymosa 

11. Scale-like bracts  arranged i n  txo ranks (_Cyperus) 

12. Spikelets i n  a t i g h t  globose head--Cmerl~s icyllingia* 

12. Spikelets loosely arranged 

13. Plants large and s t i f f ,  gray-green, slj.ghtly rough 
when rub'oed by fingernail--Cyperus javanicus* 

13. Plants small, weak., green, smooth 



4 .  Style-branches two; achenes usual ly  biconvex, elongate--Cmerus 
polystachws 

. . . . . . 

1 ~ t ~ l e - b & c h e s  t h ~ e e ;  achenes trigonous . . . ... . . . . . 

15.. Spikelets  . . ,  dark brown, l i nea r ,  p lan ts  tuberiferous--Cvperus rotundus 

10. Stem hollor; inflorescence not subtended by leaf- l ike  bracts  (grasses) 

16. Inflorescence of two t o  several  d ig i t a t e ly  arranged spikes 

17. Spikes two 

1 8  Spikelets r e l a t i ve ly  fern on a spike; leaves stiff--paspalurn 
vaninatum , . . :  . . .  . 

18. Spikelets many o n a  spike; leaves thin ,  not  stiff--paspalurn 
con.iugatum 

17. Spikes more than tvio 

19. Rachis of spike strongly excurrent--Dactyloctenium a.e-gLE- 
tium - 

19. Rachis not excurrent 

20. Plants t a l l ;  spikes s t i f f l y  erect--Digitaria stenota- 
phrodes* 

20. Plants unusually lorn; spikes strongly spreading 

21. Spikes 2-3 mm. wide--Eleusina indica* 

21. Spikes about 1 mm. wide; plants  mat-forming--.Cv~vnndon 
dactylonit 

16. Inflorescence not  d ig i ta te  

22. Inflorescence a c lus te r  of burrs--Cenchrus echinatus* 

22. Inflorescence not  of burrs  

23. Inflorescence a cylindrical ,  b r i t t l e  spike, dis- 
a r t i cu la t ing  rrhen old--Lepturus repens* 

23. Inflorescence n o t  cyl indr ical  

2&. Spikelets i n  a dif fuse panicle; plant. tufted-- 
Eranrostis amabilis+* 

24. Spikelets one o r  two on an e rec t  l ea fy  stem; 
plant creeping--Thuarea involuta 



8. Leaves thick o r  ilot grasslike 

25. Leaf veins par a l l e l  o r  pi:nna-lely pa.r&l.el 

26. Large herbs 

27. Leave:: sv:o~r'.-shapeu; flowers vmbeliate--Crinlm asiaticum 
(or  ~ ~ ~ ~ u ~ a ~ x n )  :+ 

. .  . 
27. Leaves, oblong, obtuse; flowers in a sy ike - l i ke  pankle--& 

snpien tm@ 

26. Trees 

28. Leaves compouncl--CGCOS nucifera<* 

28. Leaves simple 

29. Leaves l inear ,  s p i r z l l y  arranged 

30. Leaves regr~lar ly  beset  with s,trong spines on margins and 
dorsal  rni2:rj.t surfzce; p r?d~c icg  flov!ers and f rui ts--  
Pandanus ,- . - - tectorius3.l . -. .. . 

33. Lezves wiYn margins and ~rlirlrib weakly .and i r regular ly  
spiney; sterile--Paridanas .!;ectori~js var. laevis* 

2'3. Lexves oblong, opposi.te--Galoi:h~Ilun1 ino~h_vllum* 

25. Leaf-veins forming a network, o r  obscwe, o r  plants  l ea f l e s s  

32. Trees 

33. Leaves once pinnate---Sesbenia speci.osa+t. 

33. Leaves twice pinnate-Leucaena glauca 

3& Leaves a l t e rna t e  

35. piants  vine-like; l e a f l e t s  tnree 

36. Flowers yel1.o-w; pods cylindric----a marina* 

36. Flowers pink; pods hesvy, f l a - t t e n e d - - a -  
vaJ.ia sp. - 

35. Plants riot vine-like; l e a f l e t s  d i f fe ren t  



37. Leaves e r e c t  from the  ground and. over 30 cm. long; f lowers i n  
heaiis--Tacc,a. 1.eontop~-taloi.de& 

37. Leaves from stems branching above ground, s o a l l e r ;  f lowers n o t  
i n  heads--S03~amxo 1 , y ~ o ~ e r s i c o n  (&cze_rgi=n_ escule:~.b!m) 

. . 

34. Leives opposi te  

38. Plan t  p o s t r a t e ;  l e a f l e t s  a number of  pa i r s ;  flowers l a rge ,  
solitary--Trihulus c i s t o i d e s  

38. P lan t  e rec t ;  l e a f l e t s  u s u a l l y  three ;  f lowers i n  :.leads-- 
R4der:s p?.lvsa 

31. Leaves simple; very small 

39. Leaves less thzn 0.25 cni. Ions ;  p3.wts p r o s t r a t e  on ground-- 
P i l e a  micro~hvl la+* - 

39. Leaves over 0.5 cm. Long 

4 .  Leaves opposi te  

41. S t ipu les  present  

42. Herbs o r  subrhrubs with mi!.ky ju ice ;  ovary super ior  

43. P l a n t s  p r o s t r a t e  

4l+. Purpljsii  green; l e a v e s  n o t  crowded, oval--Euphorbia 
Ynymii'ciici 

u,. Grayish green; l eaves  crowded, oblong--ovate-- 
Euphorbia z o s t r a t a +  

3 .  P l m t s  upr izht ,  archiilg a t  t i p  

45. P i a n t  somewha.t woody; inf lorescence  tern~inul-- 
W h g r b i a  a*.otoj+ 

45. P l s n t  herbaceous ( r a r e l y  s o ~ e i i h a t  wordy i n  s. 
h y c e r i c i f o l j  a) 

4.6. P i a n t  hairy--Euphorbia. 3-3' 

6 .  P l a n t  smooth--Euphorbi8. h ~ ~ ~ : r i c i f 0 1 . i a  

42. Shrub:: :)r subshrubs; ovary inferi.or 



47. Corolla several  cm. long; f r u i t  svbglubose, fleshy, with a l a rge  stone-- 
Ciuettar@a_ speciosa.* 

. Corolla 1 em. o r  l e s s  long; f r u i t  not mi5h n single la rge  stone 

&a. Ovaries of several  flol.ieer fiised togef'ner; f r u i t  large,  potato-like 
i n  appemar,ce.-.7M~ri'1da c i t r i f o u a *  

48. Ovaries f ree;  f r u j t s  l e s s  than 2 cin. th ick 

&9. Flowers and f r u i t s  manyy in flat-liop;:ed chsters--Tarema sambucina 

119. Flowem fern, not  i n  flat-toppad c lus t e r s  

50. Leaves ovate, apcx short  o.cumine.te an6 rnargins crenate t o  
s e r r a t e - . - t E  prgenteus 

50. Leaves m a t e  t o  obovate e l l i p t i c ,  apex biunt and mergins en t i re  

5 1 .  Fiowers s i lky  outside; seeds large,  arranged r.adia!.ly i n  f rui t - -  
Tirnoniu s po1.y~s.mus* 

51. Fl.ov~ers not  s i r ~ ~ ;  seeds ~ ~ a n y ,  small--Hedyotis romanzoffiensi.s* 

l+l. Stipules absent 

5 2 .  Trees o r  shrubs 

53. Juice  nilky; ovary an2 f r u i t  double--0chrosia opporitif& 

5 3 .  Juice  not milky; ovary and f r u i t  not  dou5ie 

5 4 .  3ases of pet ioles  clasping stem; leaves.  leathery,  
parali.el-veined; f r u i t  spherical ,  flowers wi-th. separate 
petals,  many starnens--r:alophyl1.i1m irnopnYl.Lu@ 

5 4 .  Not as  above 

5 5 .  Floaers and f r u i t s  ih '  flat-topped c h s t e r s ;  f r u i t  
spherical--Pre~nna tahitsnsis.  . ' 

55. Flower and f r u i t  c h s t e r e  hemispheri.ca1; f r u i t  club- 
shaped, spiny, very sticky--Pisonfa grandis* 

5 2 .  Herbs 

5 6 .  Prostrate;  flowers sol.i.tary, ~~~~~~~~~y 

5 7 .  Leaves very thick, l i nea r ;  peri.anth i n  one series-- 
SesuvSurn p r ~ t ~ u l a c i s t r u n  

5 7 .  Leavcs not ve?p thick., ovate t o  ell i .ptic;  perianth 
i n  h o  series--Nesogenes euphrasj.oides++ 



56. Erect o r  prosthate; flowers in c lus t e r s  

59. Plants fleshy; ,flovezs reduced t o  a scale With an axther and. an 
ovars-Pwe~,omia subdabra 

59. P?_mts not  fleshy; flowers otherwise 

60. Peri.anth not  scale-li?<:e; f r u i t  sunken i n  rachis  

61. Axis of flov~ering spike 3/16 in .  o r  more i n  diameter; f r u i t s  
buried in  deep furrows--Stach>~tarnheta indica 

. .  . 

61.. Axis of fiowering spike about 1/8 in. i n  diameter; f r u i t s  but 
sligb.tlg erfibedded i n  shallow fur ro1<s- -S tachgtarph  jma icens i s  

60. ~ e r i a n t h  par ts  scale-like; f r u i t s  reflexed 

62. Plants densely p u b e s c e n t - - A c h ~ a n t ,  canescens* 

62. Plants sparingly pubescent, green--Ach:panthes aspera 

58. Flo~rers in  heads o r  umbels (in some cases heads i n  terminal compound 
racemes) 

63. F1or:ers s e s s i l e  i n  leaf  a x i l s  

6 .  Stems round--@edrella m i f l o r a *  

64. Stems squarish--0cimum basil icu@ 

63. Flowers i n  pedunculate c lu s t e r s  

65. Flowers over 5 mm. across, bright orange and red; f r u i t  
a f o l l i c l e  several cm. long--Asc!.epias curassavica 

65. Flowers 2-3 mn. across, pink o rwh i t i sh ;  f r u i t  club- 
shaped, sticky, up t o  5 mm. long 

66. Leaves e l l ipt ic-oval  t o  oblong, margins regular,  f i r m ,  
inflorescence open--Bowhavia tetrancira 

66. Leaves ovate, margins undulate, thin,  inflorescence 
tending to  be capitate--Eoerhavia eiffusa* 

40. Leeves a3.ternat.e o r  sp i r a l l y  arranged 

67. P1ant.s ncaulescent o r  v i th  a thick stem bearing a 
rose t te  of large leayes 



68. Leaves pdmately lobed; flowers i n  panisles o r  solitary--Carica papava* 

68. Leaves aag i t ta te ;  f lozers  on a spike enclosed i n  a spathe 

69. Leaves du l l  green, peltcite--colocasia esculenta 

69. Leaves bright green, not pel+,ate 

0 .  Basal lobes of leaves sharply pointed--Cprtosn- chamissonis 

70. Basal lobes of leaves rounded o r  obtuse--Alocasia mecrorhiza 

67. Bat as  above 

7i .  Plants woody, a t  l e a s t  a t  base 

72. Floxers very irregul.;sr, not  r a d i d l y  spmet r ica l ,  over 1 em. 
long, end ?lever In dense heads 

73. Flowers 1-2 cm. across, s p l i t  dovm one side, appearing a s  
though t o m  i n  half--Scaevol.a fru%escens* 

73. Floners much la rger ,  witn many stamens, not appearing a s  
though torn in half--;apparis s a n d ~ i c h i ~ a  

72. Flowers reguler,  o r  very m a i l ,  i n  some cases i n  dense hea& 

. 7L. Floviers minute, in  small heads strung several  on a 
pendant rachis--Pipturus argenteus 

74. Flowers larger ,  not  as  above 

75. Inflorescence a dense ax i l l a ry  cluster--tTaI.Yneria indica* 

75. Inflorescence not  a s  above 

76. Leaves cordate, palmately nerved 

77. Leaves smooth and green above and below--Thesnesia 
populnea 

77. Leaves densely f e l t y ,  velvety o r  xhite a t  l e a s t  
beneath 

78. Leaves dark green above--Hibiscus tiliaceus#. (incL var. 
abortiws?'- and var. s te r i l i s*)  

78. Leaves .velvety on both sides--Abutil.on in4ic13m 

76. Leaves neither palmately veined nor cordate 



~ , . . / . , , I .  
. . . .., , .  

, 79. Leaves 1-arge, over 3 cm. .long. 
. . . . . . ., ' 

80. Leaves thin  o r  leathsry,  green, e n t i r e  or' not; flowers o the~wise  

81. Leaves ovate o r  e l - l ipt ic ,  ent iye;  flowers i n  loose cymes 

82. 1,eaves e l l i p t i c a l ;  f loners  i i i th 4 petds--~imenia  a n e r i c . '  

82. Leaves ovate to  cordate; flowers with 5 o r  more pe ta l s  

83. Leaf surface with scat tered scales---Cordia subcordat+& 

83. Leaf surface not scaly--Solanurn viride+* 

81. Leaves obovate; flowers not  in cymes 

84, Young grovith glabrous; f loxers  several  ern. long; f r u i t  
s q u a r e - - u n ~ t o r ; i a  asia.tica>+ 

81. Young growth minutely tomentosf; f1or:ers small, l e s s  than 
1 em. across; f r u i t  not  square 

85. Youcg growth pale, ocher--coloreti; f r u i t  1-2 cn. long-- 
Ternlinaliz samoensis 

85. Young growth brown; f r u i t  over 3 cm. long--Termina.lia 
cata~ppa'k 

79. Leaves small, l e s s  than 3 cm. long 

86. Dwarfed, depressed shrubs; leaves densely hairy; 
flowers i n  dense, terminal. clusters--Heliotropium 
anomalum?* 

86. Erect shrubs; flowers not  clustered 

87. Flowers v~hite, calyx tube prominent, s t r i a t e ;  f r u i t  
not  of separa,te carpels--Pemphis aciC:ula* 

87. Flowers yellow, calyx tube not  mell-developed; f r u i t  
of separate carpels--Surj.ana rnaritirna* 

71. Plants herbaceous 

88. Leaves bilobed a t  apex--1pomoea pes-caprae 

88. Leaves not bilobed a t  apex 

89. Plant a t i ~ i n i n g  vine; leaves cordate 



90. Leaves well over 5 cm. across; flowers openjng only a t  apex--1pomoea 
tubz* - 

90. Leaves l e s s  than 4 cm, across; flowers opening completely--1pomoea 
Litt ,ornlp 

89. Plant not a -tTining vine, though scmet,hes creeping end mat-forming 
. , 

91. Leaves palmately veined; flowers yellow; f m i t  burr-like----- 
f e t  La, ~rocumbens* - --- 

91. Leaves not pdmtite; f r u i t  no't burr-like 

92, Flowers and f r u i t s  i n  e r ec t  racems--kaGdLium bidentatuni* 

92. Flowers and fruits not racemose 

93. Floxers in  nurplish heads, small. 

94. Heads in loose c lusters ,  invol-ucra?. brscts  imbricate-- 
VerrlonLe cinerea* --- 

. . . . . ... , . . .  
94. H ~ a d s  scl i targ.  or  fern, involucral bractx l n  one series-- 

Ehil.ia sonchifolia. -- --- , .  . 

93. Flowers not  i n  heads 
.. . 

95. Leaves very s m t i l l ;  flowers and fluits in leaf  q i l s ;  l ea fy  
branchlets resembling compouid. leaves--Ph:?lSkti~~~us niruri* 

95: Leaves larger ,  n:ot a s  above . . .  

96. Leaves pet iola te ,  acute, serrate---FleurTa ruderalis?* 

90. Lea.oes sess i le ,  obovnte, rounded a t  apex, fleshy, en t i r e  

97. Stens grayi-sh below, 1 cm. o r  more thick; flower 1.5-2 cm. 
across; seeds s - t e l l a t e ly  regulose---Portulaca. l u t e a  

9'7. Stems green o r  brownish below, u s u d l y  not  over 5 mn. 
thick; flowers 4-7 mm. across 

98. Seeds shining smootn--Portulaca .iohnii+ 

8 Seeds tukerculate--zortul8ca oleracea 



For the purposes of t h i s  f l o r i s t i c  treatment it has been f e l t  desirable  
.to dist jnguish between the native and agoriginal plants  est.ablished outside 'the 
vi l lage s i t e s  &ld the vi l lage plants.  To be sure, t h i s  i s  an a rb i t r a ry  dist inc- 
t ion i n  many cases. Almost a l l  of t he  nat ive and aboriginally introduced 
plants  are  found va,riously about the a t o l l  outside the vil lage.  The recent ly  
introduced plants  and ubiquitous weeds, e.g. Zuphorbia h i r t a ,  w&lanthus n i r u r i ,  
and VeRrnonia clneres., are r e s t r i c t ed  ltirgeiy to  the v i l l ages  where they mky be 
abunsant. Thus, two l i s t s ,  arrsnged alphabetically f o r  s inp l ic i ty ,  follow as: 
(1) nat ive an2, aboriginally int roducedplants ;  and (2) exotics and vi.lia.ge plants. 

. . 
The l o c a l i t i e s  given i n  the following l i s t s  may be located on the a t o l l  

through reference t o  Figure 1. Prof. Harold St.  John, of the  University of 
Hay:aii, has gone over all the flowering p lan t  materials and h i s  determinations 
have been used i n  a l l  cases. f ~ i f f e r e n c e s  in nomenclature betvieen these l is ts ,  
the k w ,  and the Danielsscn l i s t  apgear bscause of differences of opinion on 
noinenclature between the authms of e;lch,/ 

NATIVE A&JD ABORIGINAI, PLANTS 

Raroia: Marokohua 11478; Opakea, 11'790-DISH, USNM 
Takume: Gake, l23Oi-BISH, USNM 

Occasionally foun6 established outside the vi l lage areas. 
PUTPRliU i s  given a s  the  nat ive name by Danielsson. 

brtocaruus incisus  (Thunb.) L, f .  -. 
Haroia: Garumaoa, 11728-BISH, USNM . . 

Only in +,he main ~ i l l a g c  a t  Garumaoa, and not  established very long 
though several  t r ee s  of l a rge  s i ze  v:ere present. 

Raroian breadf ru i .~  t r ee s  do not have the great  amount of s t i cky  sap 
t h a t  i s  common i n  other regions. The t a r  Spot comon t o  t h i s  plant i n  
the collections from Arno Atoll  i s  present here, too. No deleterious ef- 
f e c t s  were a t t r ibu ted  to  it. The l o c a l  name mas UKU. 

Bowhavia dif fusa (L.) var.. d i f fusa  

Raroia: Opakea, 117$6b-BISH, USNM; Garumaoa, 1191.1-BISH, USNM; Homohomo, 
11007b-USiVl; 2.1007-BISH, U S  Garumaoa, ilL11-USNIUI; Orare, 
11172-USNM. 

Takume: Gake, 12309-BiSH, USNM. 
Common i n  various forms i n  more open kcb a?d Guettarda areas. A 

spec i f ic  search ms maue for  var ia t ions  t h a t  might re-oresent other  species. 
The population 178,s extrsmeiy variable but in  closely ifitergrading ser ies .  

This plant  i s  a component of the loca l  f i s h  poison cure. 
Danielsson gives RUNA a.s the Raroian name. 

Raroia: Garumaoa, 11717-US!'d!fl. 
Tzkume: Gake, 12326-BISH, USIW. 

There are  several t r ee s  but only i n  the vil lage.  



While there  were ext,ractives of the nuts used i n  t rea t ing  some of the  
symptoms of leprosy in  olden times gid the d r i s d  nuts viere grated and 
sprinkled on tapa cloth as  an odo'rant, there i s  1 i t t ; l e u s e  for  the  t r e e  
nor?. Tine wood i s  very !lard and durable. The' principal usage a t  present 
i n  Raroia seems to  be a s  a source of nice  l i t t l e  b a l l s  f o r  juggling. 

The native name in  Danielsson's l i s t  i s  A T I .  

Carica p s a m  L. -- 

Common i n  the vi l lage of Garumaoa. Seedlings are abundant. The vari- 
e ty  seems to  be a poor one and could not  compete with those grovm i n  Hawaii. 

Cassytha f i l i fo rmis  L. 

Raroia: Teputaiti,  11243-RISH, USNil1; Opakea, 11780-BISH, USNM: Gavarivari, 
11908-BLSH, USNM. 

Takume: Gake, 12305-BISH, USIJM. 
Growing (11243) over H e l i o t r o ~ ,  Suriana and dead &g?.g ].eaves. 

This was not often on Scaevolq, m i d  by Taylor (L950: 181) t o  be i t s  prin- 
c ipa l  host  where he fo-and 5 . t  i n  the nortinern Marshalls. It did occur on 
Scaevola at Opakea (11780), hov+e?r;r. Flowzing i n  July. -- 

Danielsson's l i s t  gives EAINOKA a s  the Raroian name. 

Cenchrus echinatus L. 

Raroia: Garumaoa, 110L7-US1iM, 1lO4LBISH. 
1sol.ated plants  i n  the ya.rds about the  center of the vi:Llage and i n  

the coconut groves. The Raroian v a r i e t ~  i s  a so f t  grass, except f o r  the  
burrs, and it i s  qui te  e rec t  in growth. 

Cocos nucifera L. -- - 
No collections made. 
Known Rarcjian distribution: In general, planted on a l l  sui table  areas 

f o r  the  economy of t h i s  atoll i s  dependent upon copra production. 

Raroia i s  la rge ly  a coconut pl.antati.on, but there  are  areas seemingly 
sui table  to  i t s  cult ivation where it has never been planted insofar as  the  l oca l  
his tory can t e l l  us. 

The loca l  name f o r  the whole p lan t  i s  IIPXARI. The pan-polynesian & i s  
not used f o r  the  whole plant  anymore. 

KAIPOA i s  the name given t o  a var ie ty  of nut  with an edible husk. This 
var ie ty  i s  not  distinguishable other than by experience with the husk. The nuts  
when pl-anted a re  said t o  give r i s e  t o  both the KAIPOA and the ordinary varie- 
t i e s ,  thus suggesting e i ther  a recessive f ac to r  and cross pol l inat ion o r  a 
hybrid nature and se l f  pollination. Dani.elsson says tinis var ie ty  i s  known i n  
Tahiti  but not  i n  the Marquesas. 

One t r e e  was seen the rachis  (11812-BISH) of v!hich was simple, The loca l  
name for  t h i s  was apparently TNSAVEATIKI, though it has not been possible t o  
check t h i s  term. While many small nu ts  begin development along the simple 



rachis,  usually only two or  three mature. The trunk of the t r e e  seemed t o  be a 
b i t  s touter  a d  darker in  color than the nearby t r ee s  of similar height. 

The l o c a l  uses are  detai led elssvihere, but beyond the major economic uses 
Cocos i s  a source of coconu.t cream, drinking water (KOMO VIAVIA), thatch and o i l ,  - 
a l l  of which are  s t i l l  made on Raroia f o r  loca l  consumption. 

Rats l i k e  coconut meat, especial ly  when roasted, and t h i s  would possibly 
be a major ingrecient for  an economic r a t  poison f o r  use on such low a to l l s .  

Natives believe the round f ru i t s  give be t t e r  t r ee s  than the longer more 
s1.ender f r u i t s .  Seed f o r  a near grove i s  sometimes selected, but unfortunately 
l i t t l e  i s  done beyond t h i s  i n  the  ivay of crop improvement. 

A!.so k c 2  she l l s  are charcoaled and used i n  charcoal irons. T h i s  cha.rcoa1 
.gets .very hot and i f  used alone i n t h e  irons,  burns the i rons  out more quickly 
than i f  the two kinds are  mixed. Gasoline drums p a r t i a l l y  buried and p a r t i a l l y  
f i l l e d  with I R I I R I  (grevel) and with a f a i r l y  t i g h t  cover are  used f o r  making 
the fuel .  

. .  . . 

Cordia gubcordata Lamarclc 

Raroia: Opakea, 11777--BISH, USNIII; Tomogagie, 11151-DISH, USNM 
Takume: Gake, 12299~-BISH, USNM, 12001-BISH. 

Tree found (11151) on north end of Tomogagie was toxard Vne inner pa r t  
of the Ouettar6a zone. The leaves were ra ther  yellowish a s  though suffer- 
ing from drought ( they were somewhat limp) o r  i n  some stage of defoliation.  
The t r e e  was about 20 f t .  high r6 th  many sprouts. The center of the is land 
beginning about 20 L"t. away was ra ther  barren and had, perhaps, been wiped 
off by a hurricane. Almost a r a r e  t r e e  on Raroia. Flowering on Takume i n  
September. 

I n  Danielsson's l ist ,  the nat ive name i s  given a s  TOU. 

Crinum asiaticum L. 

No collections made. 
In the  v i l l age  spider l i l i e s  were present: a l a rger  white-fiowered one, 
the  scape of %?hich exceed-ed the leaf  height, and a smaller pink-striped 
white-flowered variety,  the scape of which vas shorter than the leaves. 
These mere conmon, but no col lect ions  were made. 

Cwodon dactylon (i.) Pers. 

Karoia: Garumaoa, 11733-USNM. 
Forming an i r regular  ground voer i n  a few vi l lage areas. 

Raroia: Garumaoa, 11739-USNbl. 
A common vi l lage plant. 



h e r u s  javcllicuq Houtt. 

Raroia: Garumaoa, 11810-BISH, USNM. 
Takumet Gake, 12'294-RISH, USNM . 

South of -the vi l lage of Garunaoa i n  brackish abandoned ta ro  p i t ,  
and again a t  Gake, Talwme. 

i)j pitar;  a stenotnphrodes (Nees) Stapf. 

Raroia: N. of Garumaoa, 11110-EGSH, USNM: Kaea, 11896b-USNM. 
Takume: Gake, 12296a-BiSH, USNM. 

. . 

Erasrost is  amabi1.i~ (L;) Wight & Am. - A .  -- 
Raroia: , Kaea, ll897a-USNM; Oneroa., 11550--USiiM; Opakea, 11775-BISH, USNM; 

Garmaoa, 11258-USNM. 
T.akume: Gake, l2Yl9-2ISH, USIM. 

This formed a amall me ado?^ a t  Oneroa and was t h e  only such incipient  
more or  1.ess natural  grassy area seen. I n  Garumaoa it was most conspicu- 
ous where with a moss ground cover it ocmrred abundantly with the most 
luxurious population of: I?&?% microphylI..a found. Comaon elsevihere. 

In Can ie l s s~n ' s  l i s t  14NAMU i s  given a s  the  native name. 

Euphorbia a toto Forst. f .  -.--- --- 
Raroia: Opakea, 11787-BISH, USNM;I; Gammaoa, 11009-OSNM : iiomohomo , 

110L66--B19~. 
T,&ume: Gake, 12317-BISE, U W X .  . . 

 bowers a11 white a t  Karola. Forming cover under Guettarda and often 
a s  t a l l  es  .a meter. Forming i n  places a Low sparse but consis tent ly  pre- 
sent  stand in l e s s  well-keptLoOc% p1anti;igs. Occasionally extending in to  
Messerschmitiia areas. Common i.n shade every;ihere. ---- 

Danielsson gives TUHETLY'E a s  the native. name f o r  vhat he l is ts  a s  &. 
h i r t a .  According t o  a t en t a t iv s  manuscrip't delimitation of the a t o l l  epe- -- 
ties by Fosberg, t ha t  species i s  herbaceous and has the inflorescences 
appearing i n  the upper axi1.s. Only very r a r e ly  i n  the material  at hand i s  
an inflorescence seen t o  ari.se from what might be c a l k d  an upper a x i l  and 
the stems below are  qui te  woody. The loca l  people uniforfily named our 
col lect ions  of 2. m, TAHF:I'P.HE. 

Raroia; Garumaoa, 110/+?-BISH, USNM. 
Takume: Gake, 12320-BISH, USNM. 

A very abundant v i l l age  meed i n  more trodden places. 

Eunhorbia pros t ra ta  A i t .  

Raroia: Garumaoa, 11050-BISH, VSNM. 
Common prostra te  cover in  sandy v i l lage  areas. 

Fleurya rudera l i s  (Forst  f .) Gaud. 

Raroia: Nohinohi, 11f&; Opakea, ll781-USNM; Homohomo, 11005-BISH, USNM, 



Oni.gehuihui, (KERETIXI) 11892-BISH, USNM: Gavarivari, 11912- 
BiSH, USNM. 

Takume: Gake, 12?16.-DISH, USNM. 
VAIPNU (11005) and OGLOGA a r e  given by D,anielsson a s  the  names ap- 

pl ied t o  t h i s  plant by the locaL people. No use of t'nis second name mas 
experienced i n  reference t o  our collections.  

A component of the  loca l  f i s h  poisoning cure. Formerly used f o r  
f ish l i n e s  and prized as  the  l i n e s  mould f loa t .  

Guettnrda speciosa L. --.-- 

Raroia: Homohomo, 11036-BISH, U S ~ I I ;  Opakea, 11778-RISE, USIW 
Takume: Gake, 12313-BISH, USNN; Ohomo, 12030-DISH, USEM. 

This t r e e  seems t o  mark the area i n  which Cocas cul ture  might be 
successful. I t  i s  common throughout the  a t o l l .  One is l e d  t o  postulate 
j.-t a s  an indicator of the outer edge of the f resh  mater l ens  and tending 
t o  dominate the f resh water l ens  area  because of i t s  shade tolerance. 

Nhile Cata1.a reports t h i s  t o  be the most important mulch source i n t h e  
Gilberts, Nessernchmidia i s  the favor i te  bn Raroia. Guettarda i s  the t r e e  
most f requent ly  used as  a s t ruc tu ra l  material  a t  Raroia. 

Hedyotis romanzoifg& (c.'& S.) Fosb. 

Raroia: Homohomo, 11008-EISII, USNW; Xukina, 11226-BISH, USNM; Garumaoa, 
1 3 - U N  Oneroa, 1151+7-BISH, USNN; 11548-BISH, USNM; Kakipuku, 
11768-BISH, USNN!; Nohinohi, ll.@l. 

Takume: Gake, 12:OO-BISH, CSPM. 
This plant was s t r ik ing ly  variable. Along the shady lagoon shores 

of Oneroa it was a t a l l ,  r e l a t i ve ly  unbranched herb. On the sea shores, 
a t  the  edge of o r  outside Yne coconut area, t h i s  species formed viney 
masses several  f e e t  i n  d i m e h r  and' perhaps two f e e t h i g h .  It was 
usually fourd only a t  th.e ends of the' vegetated areas of is lands on 
othervise barren channel shores, and there  a s  a low somevhat woodjr shrubby 
plant  a foot  high. Hem it mas more conspicuous opposite tile seaward end 
of the  vegetation than it ma.s torvard the lagoon. 

The loca l  name i s  KOBORABOM. A preparation of t h i s  was sa id  t o  be 
used against  earache. 

Hel.iotropium anomalum H. & A. - 
Raroia: Homohomo, 11001-BISH, 3SXN; Rare, 11165)-USNM; Opakea, 11773- 

BISH, USNM. 
Tdrurne: Gake, 12203-BISH, US!!&?. 

A p ros t ra te  vine-like shrub among scattered Scaevola and Messer- 
schinidia nlants  i n  t22e sand. Oftenconspicuous a t  the edges of vegetated 
areas on the sea s ide of islets. ,  

Danieisson gives the iiaroian name a s  PMIIRAHI, the pronunciation 
of which mas most d i f f i cu l t .  

Hibiscus tiliace* L. 

Takume: 12029-BISH, USNM. 
Three t r e e s  were seen i n  the  Garumaoa v i l lage  area, about 30 f t .  

tall. None were seen outside the vil lage.  These three were l a rge  and 



had apparently grovm up s f t e r  having been cut  donn and trimrced repeatedly. 
This t r e e  i s  of no value, appazently, t o  the  current Raroians. A t r e e  
(12029) from a vi l lage a t  Takume was adjudged by St. John t o  be of the  
var ie ty  &ort ivt~s .  

Hibiscus t i l i a ceus  2. var. --- s teri3 i s  F. Br .  

Raroia: Tetou, 11833-BISH, USNNI; 11634a-USNM. 
Cormon i n  gravel- a t  outer edge of Guet tzda and inner Pemphis along , . 

sea shore, but only here a t  Tetou. This i s  a very d i s t i nc t ive  bush o r  
small t r e e  with slnooth grajr bark. The blades of the cordate Leaves were 
bent dom t o  a sharply vertical. positlion. In  many c a s s  they were almost 
pa ra l l e l  s i t h  t he i r  e rec t  petioles.  The leaf  veins were red to  pink a s  
was the fientate margin. The l a rge  (3.8 cm. bong; s t ipu les  were red a t  
t h e i r  t i p s  ,and along th3i.r maygins. 

This mate;.ial supportel?. a sca le  insec t  in  conspicuous numbers. 
ii ra ther  careful search revealed no t race of flowers or f r u i t s  on 

the shrubs o r  ground beneath.. 
This is land was fomer ly  the main is land of a major t r i b e  on the 

a t o l l .  It i s  only occu?ied ternpvrarlly no% and no one was found ~ f i o  knew 
anything about t h i s  spesies. 

Spomoea p r a c i l i s  R. Br .  LXhe I. l i t t o r a l i s  of the k e g  

Raroia: Garumaoa, 11740-USNM. 
Frui.ts found L x t  no f!.owers (reputed t o  be white) on t h i s  common v i l -  

lage plant. 

Ipomoea tuba (Sshlect.) Don 

Raroia: Cpakea, 11788-BISH, USNM; Tetou, i183Lk-USNM; Somohomo, 11044- 
BISH, USNM, 11246-BISH, USNM. 

Takume: Gake, 12303-USNM; Gake, 1.2306-RISH, USiOl. 
Running over gravel a t  sea- edge of other vegetetion, and over t h a t  

vegetation, e. g. Hi'biscus t i l i a ceus  var. s t e r i l i s  (11833 & ll83L&), 
P m p i  u i ,  Msseschrnidia. The 'leaves on t,erzicolous runners were -. 
often strongly tr i lobed. 

Called POHUE i n  Danielssonl s l ist .  

Lepidium bidenttitum Mont,in. 

Raroia: Nohinohi, 11421-USMM; Kavia, 11898-BISH, US%M; Garumaoa, U.452- 
OSNM, 1.11~32. 

Takume: Gake, 12302-BISH, USNM. 
This i s  a component of tile l o c a l  f i s h  ;ooisoning cure. 
NAU and IiOFAIiOiiii are  given by Danie1s:;on as  the names used f o r  t h i s  

plant  local ly ,  and wers applied t o  our collections by the Raroians. 

Lepturus rewens (Fors-ter) R. Brown 

Raroia: Tetou, 11-866-USNM; Tikager:~~ 11428-USNM; Opakea, 11774-BISH, 
USXM; Onuroa, 11551.-OSNM; Fareana, 1121J+-USNM. 

Takume' Take, 12327-USRM, 12293-BISH, U S %  



Present as  a pioneer with H.&iotropium. Present in  an amazing ser ies  
of variations.  Common on a l l  nonthoroughly vegetated i s l e t s .  

The Raroims use the ~ o r d  MAUKU f o r  a l l  grasses i n  general. They a re  
not  conside~~ed worthy of d i s t inc t ion  a s  they are  considered t o  be of no 
use. A so%ewhat similar s i tuat ion preva.ils i n  reference t o  the she l l  bear- 
ing gastropods which are  a l l  cal led PUPU and are  a l l  ra ther  valueless, 
with a very fen exceptions. . . 

$iI@.sk?r.$ch:nid:~a argentea (1,. f .  ) I. M. Johnston 

Karoia: Homohomo, 11035-DISH, USNM; Opakea, 11783-BISH, USNM. 
Talcume: Galre, 12?10-IjISH, USNIVI, 123x1-XSH, USNvl. 

This i s  one of the plants  f o r  vhich the natives have a use. It is 
reputed to  be the best  mulch f o r  t a r o p i t  development. The re la ted  ob- 
se rva t ion  t,hat there a r e  usually b~. t  few leaves of Messerschmidia on the 
ground where it -is  dominant supports thi.s be l ie f  on the p a r t  of the loca l  
people. It i s  to  be noted here t h a t  under Suriaia and Pemphis, ~shich grow 

1 4 e s s e r s c ' i u l ~ ,  there  i s  usual ly  a goodly accumulation of t h e i r  
leaves but not  of Messerschmidi~. 

The species seelns t o  be very shade intolerant .  Skeletons of qu i te  
t a l l  t r ee s  (30") were found i n  dense Guettarda areas. 

GEOGEO' i s  the name used f o r  t h i s  plant on Raroia. 

Morinda c i t r i f o l i a  L. -- --- 
Raroia: Homohomo, 11045-BISH, USNI!!; Oneroa, 1151+9-BISN, USNM; Opakea, 

11785-BISH, USNM. 
Takume: Gdte, 12307-BISH, USNM. 

A t  Homohomo t h i s  plant  forms a rough l i n e  of young and older bushy 
t r ee s  ins ide the Messerecnmidia 2nd probably in  the outer edge of what 
was a Guettarda area. One bush v!as found on the seaward side of the Garu- 
maoa t ransect  i n  the middle of a Pemphis-Suriana thicket.  Thought t o  be 
uncommon a t  f i r s t  but l a t e r  found throughout the be t te r  vegetated leeward 
pa r t  of the  a to l l .  

There was l i t t l e  insec t  ~ o r k  noted cn the vegetation a t  F.aroia. This 
Pflorinda, hoviever, i n  places did have on the under surfaces of i t s  leaves 
many nhi tc  f l y  females. These insec ts  (Aleyrodidae) look very much l i k e  
scale i?sects. 

In  Tahi t i  used as a f i s h  poison component and in  the P~amotus used 
f o r  stomech aches. The f r u i t  i s  acid and smells of l a c t i c  acid. 

Called HORA by the Raroians, according t o  Danielsson, and brought 
or ig ina l ly  as  a medicinal and food plant. 

No collections made. 
Grow w i t %  iitt1.e success i.n mulch f i l l e Z  p i t s  i n  the v i l l age  a t  

Garumaoa. Fru i t s  were seen on oce such patch only. 

Raroia: Kau~a, 11897-BISH, U SNM: Motufano, 11419-USNM, 11420-BISH, 
Gavarivari, .li909-BISH, USXM.  



Takume : Gake, 12.297-USNN. 
This l i t t l e  plznt was found only on the l e s s  popUlated wind;l!ard pa r t  

of the a t o l l .  I t  extended fr.om un6er the  innermost Pemphis on the . sea  s ide  
of the i s l e t  back heyond the edge of where Guettarda predominated. 

Danielsson l i s ts  as  the Raroian name, TOROARIKI. 

Ocimum basilicum L. ,.. . 
, , . . I  . , .  .. . , . ~ ?  

Raroia: Garumaoa, 11722-OSNNI. . . , . . .  . 

Only seen a s  a weed i n  %he vi l lage,  Garumaoa. 
- 

Pandanus dist,inct.us Martel l i  Lthe P. t ec tor ius  of the  k e d  -- --.-- 
Raroia: Nmunamukona, 11478; Onigehuihui, 11895, 11894; Gavarivari, 11907; 

Opakea., 11.776; Oneroa, 11653; Temari, 11168. 
Takume: Gake, 12292. 

This plant  has a very f ibrous f r u i t  the t a s t e  of which has been 
likened to  a mixture of alum and raw parsnips. They are  not very good and 
the Raroians have no use f o r  tihem. 

There were rumors of good "etiting Pandonus", but the location of the 
plants  was mercurinl; it was always "over there." 

We found the name i n  Danieisson's l i s t  of loca l  names t o  be FARA. 
Rogo, one of our principal advisors, vo lu~ tee red  the name TIMA, which was 
sa id  to  be the name f o r  Pandmus i n  the Vestern Tuamotus. Later he cal led 
it TIMA FARA and f ina l ly  s e t t l ed ,on  FARA. 

8 I 

Pandmus tec tor ius  var. l aev is  (Runth.) jtJarb. 
. . 

,, : 3 

Karoiq: Garumaoa, 11462. . , . 

This var ie ty  i s  d i s t i n c t  from the material  cal led here P. d is t inc tus  
a t  Raroia f o r  t he  msrgins of the leaves are  prac t ica l ly  devoid of t ee th  
but f o r  the  outer one-fourt,h of the  length. - -~he?e  i s  a cloaking of the  
sterris with old leaves which in nature  ]cay hang on the whole length of the  
stem. This var ie ty  was not seen i n  f r u i t .  It i s  reputed to  have been 
brought from Tahiti.  

There were several clumps of t h i s  var ie ty  on the a to l l .  Those near 
t h e  v i l l age  were t rmp led  dom both incidental ly  and with the intent ion 
of keeping the plant low. 

Tile loca l  name appeared t o  be PAIORE but t h i s  may have been ourmis-  
understanding of the  Tahitian PAIEIOHE. 

Pemuhis acidula Forster 

Raroia: Homohomo, 110X3a-BISE, USNN, 11033b-BISH; Homohomo, 11002-BISH, 
USNM; Papakotuha, 11772-BISH, USNM. 

Takume : Gzke, 1230Lk-USNiN. 
Forming on Garumaoa, vrith Suriana maritima, the bush zone bordering 

the sancly storm beach. While 6ne Suriana i s  f o r  the most pa r t  dominant 
along the leeward shore, Pemphis i s  the more prominent along the channels 
between the islands. See under Suriana f o r  fur-ther notes on t h i s  species. 
Comrnon on all a t o l l s  vis i ted.  

A number of loca l  res idents  agreed on X I K I M I K I  as  the name f o r  col- 
l ec t ion  no. 11002, and t h i s  i s  the nalne determined by Emielsson. 



I'hyllanthus n i r u r i  L. 

Raroia: Garuiaaoa, 1 3  460-USNM, 11507-BISH. 
Takume: Gake, 12315-BiSH, USNIII. 

This i s  one of the  most commonly found weeds of the v i l l age  along 
with two species of Eughorbia. 

NIOEMOE is  the nat ive n m e  given in Danielsson's list. It i s  one of - 
the  l oca l  remedies f o r  earaches. The plant  was pounded in to  mush and the 
juice  added t o  oil.; t h i s  preparation mas then put i n to  the ear  (on cotton). 

l ' i loa microphylla (L. ) Liebm - 
Raroia: Garumaoa, 11037-USNNI, 11260-BISH. 

Very smallvjhere it occurs i n  the  l e s s  humidified sandy "x-oads" i n  
the vil lage.  Much more luxurimt where occurring in mossy areas of undis- 
turbed humus with Eramost is  arnabilis. Common a t  l e a s t  about the  vi l lage 
of Garumaoa but usually overlooked, 

None of tho people questioned had a name f o r  t h i s  plant  or, indeed, 
had evein noticed t h i s  ins ign i f ican t  plant  before. 

Pisoriia grandis R. Brow 

Rjroia: Papama, 1.182.1-BISH, USNM: Opakea, u~~?~-BIsFI ,  USNivi. 
Takume: Gake, 12298a-BISH, USNM. 

Ebund with flowers i n  July. This species i s  almost rare ,  the above 
and Kahogi (Tolserau) being almost a l l ,  o r  all, the places where t h i s  spe- 
c ies  is now alive.  On Takume it vras cohfined t o  t'ne ridges between the 
la rge  ta ro  p i t s  a t  the northern (GAKE) end of the atoll.. Seeds were 
found on Pisonia on t h i s  a to l l .  

We ~eeceived the impressions t h a t  (1) reproduction i s  a t  l e a s t  mostly 
vegetative and (2) t h a t  the a t o l l s  observed mere almost too :Lon for  i t s  
well being. We were unable t o  f ind  seeds a t  Raroia vrith to  t e s t  
the  theory tha t  t h i s  species v i l l  only germinate in guano. 

These records nicely fill a small gap in the known d is t r ibu t ion  (The 
d is t r ibu t ion  of "Pisonia grandis" (Nyctaginaceae) Pac i f ic  plant  s tudies  
Xo. 10, Webbia 8: 225-228, 1951) of t h i s  p lan t  as  recent ly  summarized by 
St. John. It may be noted here t h a t  another addition t o  S t .  John's dis- 
t r ibut ion map i.s the record from Arno Atoll  (Anderson, Donald. The plants  
of the  Tvlarshali Islands. Atoll Research Bulletin No. 7, 1951). 

GATAI was the name used. in Raroia and Takume f o r  t h i s  plant. 

Por-tulaca johnii Poeln. 

Raroia: Opakea, 11.789-BISR, USXNiii; Homohomo, 11306-BISH, USNM; Onigehuihui, 
11891-USNM . 

Takume: Gake, 12002-GSNM, 12.308-BXH, USNM, 12325-BISH, USNM. 
Tnis species was found growing best  under Cocas in  the humidified 

soj.1 t o  be seen near t'ne leeward shore o f  the  central  pa r t  of Garumaoa, 
south of the vil lage.  I ts  d is t r ibu t ion  was qui te  general, however, and 
it was even found growing on top of a l a rge  reef boulder, which was about 
16 f t .  high by 20 f e e t  i n  each horizontal  direction.  

Seosch revealed nothing tha t  resembles 2. lutes or  any of the  other 
species closely re la ted t o  t h i s  one ent i ty .  



. POK3A i s  the native name l i s t e d  by Canielsson arid uniforlilly agreed 
upon 3y the loca l  people questioned. This species is used as  a food dur- 
jng times of economic d i s t ress .  

Rarois: Homohomo, 11%ll-EX~EIy USIJKj Opakea, 117'11-BTSH, USNM. 
Tahtme: Gake, 12314-BISH, USiJM. 

Common i n  range of vegetation form and flower color variations.  Woody 
stems up to L+ cm. in di.ame.ter were collected. 

A native who guided us  t o  t he  maIratea patch a t  the  northwestern cape 
of Anaa fold us t ha t  t h i s  plant,  NAUPPXA, was used i n  the treatment of 
coral  and other cuts. He indicated t h a t  the stems are  pounded and t h a t  
the  pulp, so macle, i s  smeared j.n %he cut. Bmgt Uanielsson t e l l s  us  t h a t  
the people of Raroia use NAUPAXA i n  8. similar manner. 

Ha-mia: Tetou, 11835; Oneroa, 11559, Ga~umaoa. 
A t  Oneroa ond Tefou there  were %any young plants  o r  seedlings under 

the  mature p i a .~ t s .  This appears t o  be a well esSa.bLi.shed sgecies develop- 
ing in to  a t r e e  15 f t .  t a l l .  

ROHAI i s  the name applied t o  t h i s  plant  by the Paroians according to  
Danielsson's l ist .  It appears i n  the  v i l l age  of Garumaoa as  an ornamental. 

Solanum vi r ide  R. B r ,  

Raroia: Opakea, 11793-XSH, USPM: Garumaoa, 1171+2-USNM. 
A t  Opalcea t h i s  formed a bush nine f e e t  tall under &-. In  the vi l -  

lage of Garumaoa it appeared a s  a weed. 
PUTAMAGOMAGO is  given a s  .the l oca l  name applied i n  Takume. 

Raroia: Gxrumaoa, 11721, 11743. 
Takime: Gake, 2.5322. 

Suriana maritima L. -- 
Raroia: Opakea, 1178fJJSNM; Homohomo, 1103J+-EJISH, UEIiM. 
Tdirvme: Gaice, 1232&XISH, USNIVI. 

'This plant seems t o  be the one most successful on p r a ~ t ~ i c a i l y  bare 
beach rock. However, i n  sandy places where t'nere a r e  many small seedlings 
the area may be held by the roo t  sys-tens of wserschmidla .  It does no t  
extend inland f a r  from the shore l ine .  Often a. clump of: beach bmhes i s  
made-up of a peripheral r ing  of Suriana surrounding a more cen t ra l  and 
la rger  Pemphis. The reverse situat-ion was not found, and there  a r e  fen  
sizeable clumps of Suriana alone. Thus one i s  led  to  think of Suriana a s  
being intolerant  of shade azd suspec.5 t h a t  i t s  root systems a re  l imited 
sharply by some s o i l  water con%ent l eve l  and inhibi ted by plants  other 
than Temphis. The p l m t  occurs iniand only t o  where there  i s  an abund- 
ance of ?!IesserschmiCiia, Scaevo3.2 o r  Euphorhia. 



For t h i s  pl.ant there i s  a s e r i e s  of names used which represents me11 
one course of evol.ut?oa of words i n  Po!.qnesia i n  reference t o  the dropping 
o t ~ t  of consonarts and syl lables .  Accordirig t o  the k r o i a n s  with whom the 
matter was discussed, La.rge2y 'try mmual mews, and a.ccordi.rig t o  Danielsson, 
the  names most used &re KOiSllKJ, 1SUIW &iI) U I U ,  with U f U  being by f a r  the 

. most popular. Local custom includes putt ing t h i s  p2.an.t i n  the  water i n  
which a mother and her newborn infan t  are  washed. While t h i s  i s a  durable 
and. hard wood i t s  slnall s i ze  1.itnits i t s  use. 

Haroia: Garumaoa, 11736-USNM. 

Tacca leonto-~?_etaloides (L.) Ktze. ---- 
l?uroia: Garum&oa, 114.64-DISH, USNM, J11b63-USNM; Opalcea, 11794-USiqM. 

Coninon throl~ghmt v i l l age  areas: on several  i.slands, but  f a r  more 
abundant around Garumaoa. Flowers were much more i n  evidence during Aug- 
u s t  %ha? they had been upon our a r r iva l  about 'the First of July. This 
supports the seasonal development suspected by Taylor a t  Bikini. 

I t  i s  used as  a famine food and as  a source of s tarch f o r  beverages. 
It i s  given no at tent ion by 'the Raroians oti~erwise. The loca l  name i s  
PIA. 

No collections made. 
There were two young large-leaved spreading-branched t r e e s  in H u r i ' s  

yard and one 2.t another place i n  the  vil lage.  
This plant nzs been discussed by Petard (Journal de l a  Societe des 

Oceanistes 77: 260-263. 1951) a s  an aboriginal t r e e  i n  the Tuamotus and 
elsewhere, furnishing an o i ly ,  edible nut,  medicine and wood f o r  cabinet 
work. The Xaroians consider it one of t h e i r  RAKAU TAHITI ( i .e. ,  "one of 
those useless plants  from Tahiti") .  

Tinonius &-s~mus (Forst. f . )  Robins 

Raroia: Talceke, 11150-EISH, USNX; Garumaoa, 11&.8.-BISH, 11450--DISH, 
ll&q-BISd, 11451-ETSH, USNM; Opalcea, 117'70-BLSH, USNM; Tomogagie, 
1.1147-BISH, USN#; Paparoa, 111120-DISH; Onigehuihui, 11gY3-BISH, 
Nohinohi, 11482.. 

Takume: Gake, 1.2011-BL'SK, USNN, 12295-USNM, 12312-EISH, USMi. 
Abundantly in  ?lower and f r u i t .  Flor~ers whi.te, f r u i t s  blackish. 

Usually on highest pa r t  of is land j u s t  outside the Paidanus area. The 
species was extremely variable and there  was a hosl; oi" d i s t i n c t  characters 
d i s t r ibu te6  seemingly a t  random among the many bushes found. 

Danielsson' s l i s t  gi.ves two names for  t h i s  p lant ,  PAKETA aid KETOKETO. 
-4. lady i n  the vi l lage gave the l a t t e r  narne t o  the leaves of 11149, a s  did 
Vaea our o m  helper. Vaes would al:+o apply t h i s  l a t . t e r  name t o  some p a r t s  
of Hedyotis romanzoffie& a:; well; if leafy  branchlets of both were pre- 
sented he called them both KETOKETO, though dist inguishing the whole 
plants.  



Triumfet%a ~ocumbens  Forster --- .-.-- 

karoia: Garumaoa, 11048-USillM; Pakhiva ,  liC3O-.BiSH, USPiN. 
Forining ground cover comonly .under cpco.s-. 
In our material from la tah iva  (11000) tne blossorcing material. had 

very i i t t l e  i n  the way of t i5lobed leavss,  Coarser, perhaps older, and 
at  the time non-51jlossomirAg plaxlts, had tr i iobed leaves. On .the blossom- 
ing pl-ants often i t  mas observed tha-G the o1.des.t leaves, i .e.,  those 
nearest  the main stem of the blossoming short  l a t e r a l  branches, were tri- 
lobed and yel.lowish. 

VAVLI appeared. to be the nat ive name. 

Vernonia cinerea Less. 

Raroia: Ga~wmaoa, 11709-B'iSH, USNN, 110L+2--BI.SI<, USNM. 
Takume : Gake , 12296.-11Si$!;f. 

Scattered ?bout old ashes of t rash Pire  under &,!h, i n  the vill.age, 
m d  common elsewhere a s  well. 

V&pn g-arixa (Rurm. ) Merr. 

Takume: Ohomo, 12031-BISH, USMM. 
Growing among Euph0rbi.n a to to  on lagoon side of Ohomo; wi.th flowers 

and f r u i t s  i n  September. Not seen on Raroia. 

Waltheria americana L. ---- -- 
Raroia: C-arurnaoa, li81i-BISH, USXM, 11710-BISH, USPjNi, 12090-RISH. 

Under &os jus t  south of Garumaoa and a conimoi v i l l age  weed. There 
appeared to  be something odd about the blooming of t h i s  species. Though 
flowers end f r u i t s  were common, a t  l e a s t  through August, it took repeated 
observations over many days t o  catch ogen flowers,  which 5.f remembered 
correct ly  were open at, midday. They were not open a t  ,right Gr ear ly  morn- 
ing. 

Ximenia americana L. 

Raroia: Opakea, 117'79-BISH, iiSNU. 
k t  Opakea t h i s  plant was up t o  15  f e e t  high an6 oniy slight1.y 

vinaceous. On Raroia there appeared t o  be on3y about 6 somev~hat separated 
growths of t h i s  plant extending .along the center of the island vegetation 
i n  areas where Cocas had not-been planted between Opakea and Nigahava. The 
f r u i t s  were seen in a c i r c l e  of ashes where Vaea to ld  u s  there  had been 
a bush a t  Vaituki north of the pass i.n Tokerau. 

While reputed t o  be used a s  a spice i n  the Society Islands (Andrew) 
it was oniy occasi.onallg eaten a s  a nut  a t  Raroia. 

F&+iP. i s  the Paroian name given i n  Dani.elssonls l i s t  and used by the 
Raroians f o r  our col1ecl;ions. M A  i n  the Marquesas and 'MIA in Tahi t i  
a r e  reputedly ':rambling creepers. " 



EXOTICS AND VILLAGE PLANTS 

The Raroians have i n  generel but fevi nznies and l i t t l e  use o r  concern t o r  
these p lan ts  i n  t h i s  category. One, however, the famous Gardenia tahi tensis ,  
i s  a 'bea.u.tifu1 s i ae l e  garaeni.a. Tne white blossolns a r e  about en inch and a 
half i n  diameter md  opening on the bushes l a t e  in the d5.y seem almost Like s t a r s  
on -tile rounded bushes, color less  in  the  eveniag's gra-pess. This i s  t h e i r  TILRE 
TAHITI (flower of Tahit i) .  

To Raroitins a l l  exotic plants  i n  general are  RAKAU TAHITI (Tahitian p lan t ) ,  
xhich they usually sag Yn such a nay viith a disinterested. shrug of the  shoulders 
t hz t  one would be .inclined t o  t r ans l a t e  as  "another of those useless plants  from 
Tahiti." A bud worn over tine ea r  w i l l  open as  evening d-rav?s nigh. Such a vrear- 
ing usually i s  taken as  an announcement t h a t  .the wearer wishes it known, o r  be- 
lieved, t h a t  he o r  she has something opening up i n  the m y  of a romantic a f f a i r  
v i th  .the a r r iva l  of the comi-ng evening, 

Successful ho r t i c~ i l t u ra l  pract ice  i s  generally so lacking a s  t o  dis incl ine 
one to  ever r e f e r  to it a s  primitive. People pu l l  up a growing plant  and. s t i ck  
it i.n the  ground i n  a new place, usually not  even watering it once. I f  it seems 
t o  shorn signs of surviving t h a t  makes it desirable f o r  some other place and the 
plant i s  moved again. Thus many of the plants  l i s t e d  here below must be dead 
now. Indoed t h e i r  ident i f icat ion was impossible in many cases for ,  though recog- 
nizable a s  d i s t i n c t  from other vi l lage plants,  mere but mere spr igs  too small to  
yie ld  a specimen and f a r  from being i n  condition t o  produce a flower. The cof- 
fee  r~lan-L reported and the guava were hardly more than rooted twigs with l e s s  
than half  a dozen lezves. The Bzrringt& was three seedlings, and one disap- 
peared before the team l e f t .  It mas only through the invahuble assistance of 
our f i e l d  ass i s tan t  Aurora Na.tua and through her great  fami1.iarit.y with l oca l  
nat ive azd exotic plants t h a t  we were able to  obtain this r a t h e r  complete list 
of v i l l age  plants. 

Again while fi.eld determinations were attempted, Prof. Harold St.  John 
'!en% over all.  the specimens broughtback and me have used the nanes which he 
could provide. 

In  addition t o  the niimes i n  the Xst A belorn r e  found tine plants  in l i s t  
B f o r  7;ihich no sat isfactory name has been found a s  ye t  and includes three plants  
f o r  srhich no name at, a l l  was obtained. 

L i s t  A 

tlllam,anda ?oenotheraefolia Pohl.: a yellow flowered bush with four leaves a.t 
each node; thus probably th is  species. Used a s  an ornamental. 

Amaranthus v i r i d i s  L. (11.'73:2-tiSNM) . 
h;nnona sp.: sugar apple. Growing i n  one place i n  tine vil lage.  --.- 

Arachis h m o e a e ~  L.: there were several  c lus te rs  of peanut plants  about the 
v i l l age  with ra ther  la rge  yellow flomers. These mere considered more of 
a cur ios i ty  than anything else ,  but seemed to  grow very well and might 
possibly be a potential. crop, o r  a t  l e a s t  a supplementary food plant,  f o r  
the region. 



&&l&as. ~~tu;&ssavic~. I,. (11.~05--G,SNN) : rmny plants a t  -v!.l:Lage edge bel? ;.rid the 
Catholic church. 

~ a r r i n a t o h ~ ~  g s i a t i c a  (L.) Kurz.: fwr seedl.lxigs planted about the Euri Es ta l l  - 
yard and only about 40 cni. tall. 

. . .  

Be1o-e guJtata. Prmdege~:  %I, ].east t he re  was a "shr?imp plant" i n  one of - 
the  yard::. 

Bo-viUea snectabi1l.s Wi1'L.l. : a comnlon oruamer?td~ gov:j.ng very well without - --- 
care i n  several of the yards of t,he vil lage.  

Hrascicz &kek&enjgi. (Lour. j Rupr. : l o c s l l p  called "pe-tsi", h i c h  i s  probably 
the same a s  pe-tsai. the  co!imo;r~ name i~scd  i n  the He~~ai iar ,  Is lacds  toc?ay. 
This Chinese cabbage mi.ght v9i.g well be a valoabI..e grenn vegetnhle as  it 
i s  palatable e i ther  &rn o r  cooked, a t  least .  t o  tk-e kme-ken tas te ,  and it 
grew prol.ifj.cally i n  ra ther  f resh  beach safid wi-Lh l i t t l e  o r  no care. 

Brevnia d i s t icha  var. d is t ich% f. n i i v v g  (W. G. I . )  Groizat (11822.-USNM) : 
..A ,-.- 

introduced long ago into  Tabkti f o r  hedges. This prodwed bus!~es about 
3 f e e t  high i n  the vill.age of Garumaoa en Raroia. 

Caladium sp.: p lant  i n  only one ynrd; no f:Loi~ers. --- 
Canna ?indica L.: one csr.na-like plant  i n  the vil lage.  -- - - - - . 
Catharanthus --- -- roseus (L.) Don: growing L;lxuriant,ly and p!.anted i n  many places. 

This conunoii "vjnca." i.s one of t he  major orna!nentals i n  t h i s  s a n e ~  vil-lage, 
a s  it requires almost no at tent ion o.Kner than gerhzps removal of the skms 

mhih ~mody', tend to  br;cor;le -:in8 l i k e  and ge t  out  of hmd. Eost of 
the ? l w t s  are  white flowwed ~;i.L,ki few coiored flower.cd p?.an+;s being seen. 

C i t r u s  ?inedica 5.: many va r i e t i e s  of the loca!. limes ??ere found. T;;o ?rere -.- - - . - . 
conspicuous differ ing among other  things, i n  . h a t  one hod la rge  leaves and 
froi . ts ,  v7hil.e the other had s n a l l e r  lee.ve5 anu smaller f r u i t s .  The 
French nme,  citron, was applied 1.oiisely to  a i l  such ;d.aiits. 

C i t r u s  ~ a s a d i s i  Niacf. : one small grapefrui t  bush &out 1 feec k.i& x i s  t o  be --- 
found. 

Citrus sp.: small bush VI:'.~;? lertvas hzving d a f t .  : x t i o l ~ s  Ynat r e r e  often hs l f  
-Lh.e s i ze  of the leaf bl-ude. 'Yki:'i:'e "is may it ave - been R ~ Q U J ~ :  grapefrui t  
p h n t  the ?.eaves were different from tna t  enur!iers.tad aFove. 

Cleome vi.scosa L. (1.1735) : -- 

?Clerodend= sp.: a vine-like bleeding hear t  bearing Jowers  a i f h  Path white - 
and pink colors. 

Coccoloba uvifers. (L.)  Jacqu?n: it ~ R S  P_ s w p z i s  to  find t h i s  ? len t  nov!here 
except planted in  the vil:l.ege. There -::ere a nuxbe? of p lan ts  of t h i s  
species up t o  about 4 meters . tal l .  



. . . . . .  . . . . . . . . . . .  . . . .  . . . . .  , +  . . . .  - . .  . . . . ,  . .  . . : ,  ::.. . : t , , . : " :  . I . . ' .  

'~02iaeuui variep.am- -- (L. ) BI.: vari&s var5.eti .e~ of crotori ,:w&6.'sdattekid 'about 
,tlie vill.at:e. Tile namow green ?.eared fornls with y e l l . ~ ~  mottling and the 
broader leafed. forms w i t h  red wid green.Lea-fes being the most co.wiion. : .  

Colubrina ~ i a t i c a  (L.) Erogn.: (12321-BISA, USNM): Ga.ke, Takume only. - 
Cordvline terminalis (L.) Kunth.: Several ornamental va r i e t i e s  were seen about -- --. - -- - - 

vi.l.%age. , They a re  planted a s  orngenta l s .and  do not  have the uses or  
his tory t h i s  s?eoies he.s e l s e ? h r e .  I t  -'..s believed tha.5 none of them was 

. , .  
the variety ,l& of Hawaii. 

. . . . 

si.: a red-striced spider l i l y  i s  very comnbn &.'-the vil lage.  

C r h u n i  sp. : white spj.der l i l y , ,  having vegetative pa r t s  a&mt three times the 
s i z e  of t h o s e a f  tne re&stripec?'varioty . . .  above. 

. . , . . . 
@-~erus ro tund!lsS L. (11726-USW) : . common ground cover i n  some of the more 

"grassy" yar6.s. , 
. . .  

Dahlia spp!: several var ie t ies .  -- 
Cel.onix ~a& (Boher) Raf.: one "royal poinciana", a t r e e  about 20 f e e t  high 

and not i n  leaf  during o u r  v i s i t .  In  mid-August it appeared tha t  the buds 
viere about to  burst. Th i s  t r ee  was in the yard of the  old nat ive chief 
who only calied i.t a "RAKAU TAHITIIT (Tahitian p lan t ) .  

Euphorbia sp. : not unlike &locereus i n  appearance. ilurora Natua told  u s '  t h a t  
t h i s  plant hss m a l l  pink flowers. 

Ficus sp.: several small p l a i t s  of edible f i g s  wem i n  the vil lage.  - 
Gardenia t r .h i tensis : '~c . :  ope of the major ornamentals about the vil lage.  The 

bushes seem to  grow !dtnou-t care and. prot5uce an ~ l~undance  of flowers. One 
of the fen  o r n ~ e n t a l s  f o r  r~hich a Polp.esian name (TIARE: TAHITI) i s  i n  
common use f.ocally. (11723-BISH, llSN!M) . . .  

Gardenia sp.: a species o r  var ie ty  having smal~.er . f loners  than G. tahi tensis .  --.- . . .  

Gossypium - - -- ?brasilj.erise --- Ma&. : several  bushes, ir? form almost l i k e  small t,rees 
up t o ,  10 f e e t  tal:L, &ere found i n  t he  vil lage.  These were planted a s  
ornamentals f o r  t h e i r  l a rge  yellow f l o w r s  and probably a s  cur iosi t ies .  
The f ibe r  seemed t o  be very strong and long. 

Iiibiscus spp.: there 71ere s e v e r a l r e d  flowered species cul t ivated i n  t h e  v i l -  
].age. One was a double flowered form. There viere trio s ingle  flowered 
species, one of which looked ra ther  l i k e  the cormon garden variety of 
Hawaii, and the other of which was peculiar i n  t n a t  the  flovters never more 
thm jilst began to  open. (See b e l l  hibiscus i n  Lis-t E.) Both were caney 

. . .  species. . . . . .  . . .  . . 
,. 

Hippeastrum equestre (Ait.) Herb.: a short-stemed red lily bearing one o r  two 
flowers. Leaves l i k e  Clevea but about 2.5 cm. by 20: t o  30 cm. long. 

. . 
I' 



. . , , . , .  . . . .  . . 
Ii iwobr~ma longiflor2 (L.) C. Don (12137-~1~1i, USlVI1.i): an herb having white 

Nicotiana-like fiowers, found i n  two pl.aces i n  the vi l lage.  Flovierlng i n  
Juce, July and August. , 

, 

Inocarwus edulis F~rst , . :  one such Tahitian chcstnut was located about one f t .  
high. 

Iuornoea batatas  Lam. : swee-t potatoes grow in ornamental. q m n t i t i e s  
places. 

Ixora &.: a Gillage ornamental. ranging from n small viney bush t o  
form and size.  

i n  s e v e r d  

smal.1 t r e e  

Jasuinum spp.: there v:ere bushes of a t  l e a s t  two species o r  var io t ies  growing 
in the vil lage.  Both were swoet-smell.5ig kinds wi%h re l a t i ve ly  simple 
flowers. 

Lathwus odoratus l.: sneet pea. 

IvIanaifera indica L.: several  t r ee s  have been $anted i n  ysrds b l ~ t  as  yet, there 
are  fen over 0.6 meters high. 

Melia azedarnch L. (11.741-USNM) : v i l l age  plant.  -- 
Nothopanax g u i l f o ~ l e i  (Cogn. & March) Mery. : forming many hedges about the v i l -  

lage. Often only some limbs bearing - the .d i s ta l ly  fimbriate leaves and 
again a.pparently -these limbs have been rooted =:id. spreac: out so t ha t  a 
whole hedge is a clone of plants  bearing leaves of the  fimbriate form. 

Nerium oleandex L.: the oleander is 8. major and ccnspicuous ornamental in the 
vil lage.  It seems par t icu la r ly  well adapted t o  l i f e  in  the -viliage a s  it 
grow well r:it,hou.t care. 

Opuntia gegacantha Stilm-Dyck: a fig dfBarberie vias present a s  ahout 2. dozen 
plants  scattered through the vi l lage.  They were usual.ly l e s s  than a meter 
t a l l ,  b ~ t  the t .a l les t  p lan t  was a 1 l t t l . e  l e s s  than 2 meters high. The 
f la t tened  stems of t k i s  species a r e  favored s i t e s  f o r  carving nm.es. 

Oxa3.i~ sp.: one clump of a yellow flowered species was found around Vne cul- 
tivtrted base of a small t r e e  i n  a yard. 

Plurneria acuminata A i t . :  occurring a s  many small t r ee s  i n  the vi l lage.  ?leariy 
a l l ,  if not a l l ,  are  the more o r  l e s s  yellon flowered form. 

Pseuderanthemum a t r o ~ u r ~ ~ r e u m  (Hort.) Bailey (llF325-~SJM) : vi l lage  pl.ant. 

Psidium sp.: seen a s  one small sp r ig  growing n e l l  but only about I f t .  high. 
Had character is t ic  opposite leaves (about 6 )  and odor. 

Rhoea ?discolor Hance: many plants  scat tered about the v i l l age  especial .1~ in- 
land. In flomer during our stay. 



3 o s a  sp. : as  several mall  bushes groy:ing ab0u.t the  vill.age? They seemed t o  - 
. . be orie of the srmll-ieaved climbers. N o  blossoms were seen. 

. . 

Saccharum o f f i c i ~ a m m  L.: present a s  three sinall clumps of up to  M . f  a dozen - ..-p ... - 
canes each, but .these only Loout l p e t e r  high. I t  is .  a s1:ender black- 
stemmed var ie ty  r~lanted seemingly a s  a. cu r i0 s i . t~ .  

Sanot i l la  - sp.:. a small. t r e e  bearinground f r u i t s .  :. 

Senb~riie gpn? i f lo re .  (L, j Pers, vclr. coccinea Pers. (13.906'WJ~~M) : one small 
bush of t h i3  ~ p c i e ~ .  was found iri the  ~ f l l ~ g e .  .Aufiia'N'etua has broukht i n  . .  .. 
seeds o f  t h i s  plant  from La Pageri.e, Martinique i n  r6terit years and.has 
grom t h i s  plant  successfully in  Tahiti .  I t  i s  a ?.ovel.y ornan~entc~l flovier- 
ing from seed Uie f i r s t .  yea?. The Plowers i n  August were large and shor~y 

: nit,h the keels  :being over two: inches long. It i s  now common i n  Tahiti.  

(wsn~!g, _l.?,mwensicon: has reputedly been grown i n  the v i l l age  areas. We did 
not  see i t . )  

,Sporobolut; p o j r e t i i  (3. & S.) Hitch. (11737-USNM): a ra ther  common grass i n  the 
vlll.age. 

Syzj.gium jarnbolana Lamarck: a small t r e e  i n  several  yards cult ivated o r  "per- 
mr;.tted $0 growrt f o r  i ts  astringent purple f r u i t .  Petard (1951) discusses 
the  uses of this plant i n  Frencii'Oceania f o r  f ~ e l ,  charcoal, j e l l y  and 
beverages. 

Tagetes spp.: various va r i e t i e s  of marigold.were found about the vil lage.  Most -- 
of them grew well. 

.~ .. . . . . 

Tamarindus indica I,.: one small bush-like tree.  

Vitex t r i f o l i a  L. var. trifo1.ia (11730-USNM, 1172,-BISH) : 'ho small tree-l ike -- -. - - -- 
shrubs. . , 

L i s t  B 

Bell  hibiscus ( i n  Neal, ahuti.lon pisium Walp.): red s ingle  floxers t ha t  never 
open. 

Brisbane 1.il.y: 

Cerise de l r h o p i t a l :  (1'1734). Bears berries;  not  sweet .smelling; s t icky sterns. -- -. 

Coffee: One small. rooted cut t ing about 3.5 me-ters high was .found i n  a yard 
in  the vil lage.  This may have been Acalypha, the  so-called "false  coffee." 

Fol ier  du jeune f i l l e :  with l i l ac - l i ke  flowers. . . -- - 
Hedge plant: with v io l e t  flo%v.ers, introduced in to  Tahi t i  by IIarrison:Smith. 

. . 

?PITI: (1.170) 



Herb: "a kL?d of Gau$au". 

Herb: 1-urge pink, soiuetimes r e< ,  :,lant ,?rith. pa:ti.ally gmeyi leaves, i.e. red 
and gyeen. 

KAVA: a few small. t rees  up t c  20 it, tall. .  Fruit ing j.11 August and f r u i t s  
globose, greex, about 3 cm. i n  &.Lameter and h;:ving ,r, th in  f lesh  over a. 
l a rge  seed. The f lesh  t a s t e s  mild, not  unlike a cross between chest,n.nilts 
ond csWoege. Cert?ainly not. I?y= meth:rst&u~. 

Legme: large bush with big tril.obed Iezves a;?d yellov: flowers on t e m i n a l  
spikes. The leaves are  bruised and used as a pi.?sber over b o i l s .  Ca:!.led 
PIPI, which i s  merely "Beans." A 'JL&E sp.? 

Legu~e: source of cass is  perfume. A weed in the karquwas. Looks li.!ce b- 
caenxe glauca, the koa haole of the  Ha7mi.ian 1:slands. - -- .- 

L i b :  crocus-like with pinkish (or  r a r e ly  ~ ~ h i - t e  o r  ye:Llow) flowers and a l ~ o s t  
g:;as;li:ce s p r e a d ~ g  !cues. I s  used comonly as  a border. Xone was 
blooriiirig ancl no one vas found who hem a nme f o r  jib. 

Melons: several  cucurbits were being rathex unsuccessful.ljj grown in p i t s  f i l l e d  
with mu?.ch. 

Mountain beauty: pink flowered. 

Quenettes: (11731). Found 2ust west o r  southvest, of Iiogots house. 8nal.1 dis- 
agreeable f r u i t  a t t r ac t ive  to  children. 

Plant: int.roduced by Mmme. Rost from Eartinique. 

Plant: unidentified. T h i s  and the following two en t r ies  are  incl.ud.ec? mere1.y as  
a be t te r  record of the  extent of the  flora.  

Plant: unidentified.. 

Pl.ant: unidentified. 



., Par t  2 

by Jan Newhouse 

The blue-green a lga l  coil.ect,ions obtained 6uring the sunlmnr of 1.952 a t  
Raroia (a id  k n o  Atoll) have been the subject of an interisive study designed 
t o  reveal more of t he i r  ro les  on a coral  a to l l .  The presen-t repozt i s  essen- 
t i a l l y  a sumnmy of the fFeLd observaY.ons and the taxonomic study of tinase 
organisms. .This materia.1 i s  reported i n  two section;;; Section B i s  a f i o r i s -  
t i c  resume l i s t i n g  the species alphz.betically v i tn  tineir d i s t r ibu t ions  and a 
sumary of tine fieLd notes accom~;qnying tr.e collections.  Section B i s  a 
resume of the ecology and prospective ro3.es of the major specias. Thjs l a t t e r  
phase of tke v;orli i s  extehded by cul-tural experiment, l a b o r u t o q ~  studies and 
a revier; of the pertinent 1.i-Leratwe. 

The l o c a l i t i e s  l i s t e d  !nay be :Located on the diagrailmnatic nap appearing e.s 
Figure 1 i n  Pa r t  1 of t h i s  Atoll  Research & i l e t i n  No. 33. 

Section A -- - 
habaena. torulosa B. Sr F. --,- ---. 

Kereteki: Tetou (1183Lf 

Appearing with Spiru?.ina terierrizn ~ydrocol .e~"?_ coci:jjneu1n a s  a reddish 
brow scum on becicn rock and i n  the  i n t e r t i h l  zone of tile iagoon bearh. 

A n ~ s t i s  aim-idiata (Kuetzing) Dr.  & Daily - ---7- 

Tokecm: Vaituki (11772) 

Gake: Teuriamote (11433) 
Teurianot,e Iti (i! 429) 

This species ?!as a s s o c i ~ t e d  wiih ~ t h e r  kluc-green a,?-gae forming prost,rat,n 
mats i n  brockisn pools. There is  the Followinr: i?li;erest;ng rote conmrning C1j.a 
ra ther  velvety o r  gel-like growth fern i n  w!2ich A. &L$~id.c&% was present. The 
food material that, remajns i n  a pot a f t e r  cooking and has t o  be scraped out  i n  
cleaning the pot i s  cal led PARA by the naTives of Saroia. The? conipvdrc! t h i s  
term a s  Kc7PA3.A for. tkis blue-green d g 2 l  ria.terir?l %haa-t h&s -:he saxe apparznce 
and connisteacy as  the  food resitcue. 

On the lagoon s ide of the is lands ah the northern en2 of the   toll, sev- 
e r a l  s;nall pools i n  the beach rock r i t k  exce?tiona:l.ly thick growths of KOP.AFtA 
were found. One such QGOL was in~e:k&,:&ted and i s  ciingrulmed i n  ?igiire 2. Yhe 
KOPARB formed a coating arcjund the r i .m and extended as  a su~f ' ace  covcri:lg over 
the shallor? par t s  of t4e pool. The uppeniiosi orznge pink, cnrtj laginous layer  



(A in Fig. 2) was en t i re ly  a lga l  in  nature and shaded t o  a deep green a lga l  
3.aper (B i n  Fi.g. 2) int,ermixed mith ssnd. Toge.tller these txo layers  mere 4 rm. 
.A, . 
I Beneath these 1a)ers ,mc? cov&ing the bottom of the 40 cm. deep pool 
%as a beef red sandy sedi.ment (C i n  Ti#. 2). The major elernwits in  t h i s  KOPAAA 
):ere Schizoothrix 1acilstri.s a id  i\ling.stig dimihiatzi. A number of f i sh ,  juv.eniY!e 
Cilanos .- chanos Forskal, inhabited the wa+,er ( D  i n  Fig. 2 )  f i l l i n g  the renaicder 
of the pool. 

A t  t h i s  same northern end of the  a t o l l '  t,here was an incomplete channel shu-t 
o f f  from the lagoon by a sand bar. 'i'k,e pond. thus' formed was brackish (by t,ast,e 
tesC judged t o  be 16-20 p r t s  per thousand sea s a l t ) .  Visual observation and 
the odor indicated i t s  use a s  a repository for  refuse and excrement. The bottom 
of t h i s  pond was covered by about15 cm. of very s o f t  sediment over gravel and 
on t h i s  sediment were i r regular  softbrownish-purple patches made up of A. 
dimidiata ana Phoru~idium papyrac6um. Around. the r i m  a t  the w ~ t e r  l eve l  were -- 
large areas of KO?ARA as  founcl in  t ineafore mentioned pool. 

A. dimidiaB %:as also a const,ituent of s o f t  mats on the bot.toms of ra in  ba- - 
s in s  in  the seaward beach rock. Here it was associated wit,h Entophvsa1.i~ crus- 
tacea, Calothrix sco~ulorum and --- Schizothrix species. 

Anzcvstis montana (Lightf .) D r .  & Daily - 

Gake : Teuriamote (11/+42, 11443, 1141J,) 

Raro : Garumaoa (11118) 
. . 

: Homohomo (11179; 11218.; 11257, 11276, 11.293, 11298, 11306, 
11302, 11305, 11703, 11708) 

: Oneroa (11557, 11619, 11663, =665, 11666, 11668, l i671, 11.6?1,, 
11677, 11679) 

This speqies ap2etil.s to  be r e s t r i c t ed  to  si tuations ra ther  f a r  remo-red 
from tins d i r ec t  influence of s a l t  water. The t h a l l i  vere often a s ~ o c i a t e d  w i t h  
Szytonema iiofxia.nxiL and Scyttonema. myanense i n  f e l t - l i ke  coatings on coral  frag- 
ments and &ofi nucifera ilirsks and trunks. The species n i l 1  he discussed below 
with &hizot,hri.x lonc ia r t icu la ta  as  a member of sediment binding associations. 

Bmchytrichia quoyi B. & F. 

Raro: Garumaoa (1i800, 11801) 
: Oneroa (13.675) 

Brow coatings j u s t  belov high t i d e  merk on seaward ~~~~~~~~~~ate, 

Calothrix aeruginea B. & F. - 
Kereteki: Tetou (11321) 

At high t i d e  l i n e  on conglomerate i n  f ron t  of the seaward gravel rampart. 
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Calothrix c r u s t a c ~  B. & F. ---- 
Gake: Teuriamote Iti (111,29) 

: Tikageri !11/+83) 

Raro: Tahuna popo (1.1236) 

Lyngbyaceous trichome porcions associated wi'ih masses of other algae i n  
quiescent s d h e  pools. 

Calothrix par ie t ina  B. & F. --- 

Gake: Teuriamote (11.~43) 

Raro: Garumaoa (11118) 
1 I!omohomo (11290, 11.295) 
: Oneroa (12666) 

Associated with other species i n  bound sand on both the !.agoon and sean-ard 
beaches.. , 

Calothrix p i losa  B. & P. --- 
Gake: Teuriahote (11433, 1lW4) 

Keretelci: Tetou (11318) 

Raro: Gairumaoa (11981) 
Oneroa (11233) 

Occurring occasional.>y us 6. felt--Like s t ra tun ox qavel.,  boulders and 
beach rock jus t  above the hi.gh t i 6 e  l i n e  on both the lagoon and s e a v ~ ~ r d  s ides  
of the  i s lmds .  

Tokerau: bfataira (11373) 
Vaituki ( l13' i l j  12.372) 

Gake : Teuriano-te (11426, 11f+39, 11M., 1.14/+2) 
Tiicagera ( l l i 9 3 )  

Kereteici: Tetou (11.320, 1.1332, 111332, 11678; 

Raro : Garumaoa (111.17, 11800, 1.1801) 
Hornohorto (12.3.43, 1 ,  1 1 5 ,  111..4'7a9 1.1296, 11306, 11397) 
Korere ( 1 3 ,  113C9, 11311) 
Oneroa (11554, 11.464) 
Tahuna pop0 (11.236) 

In  a l l  areas investigated where t h i s  species was found, it was ussoci.ated 
with Entophysalis crustacea. Thai l i  cf t,his syjecies were ?resent on a l l  pa r t s  
of the  seaward beach conglomerate znd i n  sonie instances appea~ed as  a conslxitu- 
ent  of the smd  binding associations discussed under Sci;izo?,hrix 1011r!iarticuiata. 



~~~~~~~~~~~is aerugnir (Nag.) D r .  & Daily ---.- - 
.. .:. 

Raro: Oneroa (1167~)  
. . 

. . 

. . , ... 

Associated with other blue-green algae i n  greenish non-bound lagoon beach 
ri.dge sand. 

. . 
Entoph~rsal is  conf ert,a. (Kuetzlng) . D r .  & Sail:? 

. . 

Haro: Garlmaoa (11915b) 

Epiphytic on Lynabya semiplena attached to  Garumaoa vi l lage xharf. 

T< i.n+,o@ysaiis . crustacea (J. Ag.) D r .  & Daily 

'Tokersu : 

Gake: 

Kereteki: 

Haro : 

Mataira (11373) 
Vaituki (11371, 11372) 

-Teurimo%e ( 1 . 1 3 ,  111.33, 11435, 11416, 7 11439, 1341;1, 
11,!+42, 1 3 , 1 1 4 ,  1 1 4 5  , 1 1 6  11447, 11472) 

Teuriarnote Iti (11.423) 
Tikagera (11483, 11484) 

Gavarivari (1.1922, 11929, 11932) 
Kaea (1.1900j 
'l'etou ( 1 . 1  11320, 11321, 11.332, 1 11832, 11865, 11871, 

11.875, 11876, 11877, 11878) 

Gaiumaoa (111.17, 11118, 11351j 11803, 11.801) 
Hoinohomo (11143, il.l&&, l l ' lA5 ,  6 1117a ,  1 1 2  11285, 

. . U2%, 1.1289, 11290, 11.291, 11292, 1.1293, 11294, 
11295, : l ~ 6 ,  11298, 11303, 11302, 11 303, 11304, 
11.325, 1.1306, 11307) . . 

Korere (11.338, 11309, 1131.1) . . 

Ku'icjna (11224) 
Oneroa (11557, 6 11662, 13.663, 1 1 6 4  11665, ,11666, 

1.1667, 11668, 11670, 116'71, 11672, 11673, 11675, 
1.1676, 11677, 11679) 

. , .  . 
Tahune popo (11,236) 

This vas c e r t x i ~ l y  the most ubiquitous blue-green alga on the a to l l .  From 
h i ~ h  t i de  l i n e ,  extending doen into  the reef  pool on the seaward s ide and below 
lo-;I t i de  l.ine on the lagoon shore, the species formed a sl ippery yello'j: brom 
coating over tne calca.reous substratum. . From the high t i d e  l i n e  upward through 
the splash area the rocks are blackish when dry, but when v:et they 'are  dark 
bro& firom growths of t h i s  species. I t  appears t h a t  the  best  growth, quantita- 
t ively,  wss in  and ju s t  above the l i t t , o r a l  zone. .In and around the pools a t  the  
landmrd edge of the sea beach conglomerate the s u r f a c e i s  darker 'or black when 
uwt and gray when dry. Throughout a11 t h i s  conglomerate.region the present spe- 
c ies  is associated a i t h  s o t h r i x  copulorum. 

In  no case was t h i s  alga found groning above the high t i d e  l i n e  on other 
than a calcareous substratum. 
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The species was also a prominent member of the sand binding asscciations. 
The coral  rocks and gravel coveriilg most of the is land surfaces a r e  generally 
completely white beneath and gray on top (o r  b?.ack v~hen wet) r i t h  a more o r  
l e s s  green l i n e  a:-ound the w d e r  edge. Tie dark color imparted to  the tops of 
these fragments and to  the beach rock appears t o  be due t o  the  discoloration 
of the  sheath material of t h i s  En+,ophyscdis -- bjr sunlight. Where shaded, as  on 
the under edge of the fragments, the sheath material i s  hya.line arid ifle proto- 
plas ts ,  having a gr.eerii.sli col.or i n  mass, show through. 

_Fixherel la  ambima (B. & F.) Gomont 

Raro: Romohono (11284, 11289, 11290, 11292, 11295, 11307) 
Oneroa (11583, 11.663, 1.1672, 11673, i1671,, 11676, i lh77) 

A common a lga l  cover on inland coral  fragments and vegethble dobris. 
Spectraens recorded under -this name may very vie11 be a e r i a l  growth forms of 
Mastigocoleus testerurn. 

Hapalosinhon ~umi lus  B. & FF. 

Keret,eki: Tetoa (118/+4., 11370) 

Green ( i n  13% areas) arid bro1:m ( i n  raised areas) 2atches on mud surface of 
inland swampy section of the i s l e t .  

Hvdrocoleum coccineun Gomoxt 
. . 

Kereteki: Mahaki (1.1316) 

Raro : Oneroa (11565) 

Soft  f l a t  reddish sheets on Mahaki channel f loor  cusd &t the low t ide  ].hie 
i n  the  lagoon a t  Gneroa. 

Hydrscoleuin glu tinosum_ Gomont 

Raro: Gasumaoa (11342) 

On stones exposed in  the low t ide  area noar the villa,ge wharf. 

H~droc01eum imgbyaceum Gomonf 

Tokerau : Namunamukons (lI470) 

Kereteki: Mahaki (1131.3j 
Tetou ( 1 3 1 ,  11839) 

Raro: Garumaoa (119&5) 
Hoaohomo (11342) 

A t  and jus t  belov' 1 . o ~  t ide  l i n e  of lagoon, sea and channel shores. 



Lpinpbya a.estue.rii Gomont . .  . .  . 
: . .  . , . . . . . . .  , .  . .. , . . . .. .. 

, . . . : ,  . . . . iinro: Kukina (1.1815) 
. . . , . . . . . . . . . . . . . . . .  . .  . . . . 

Attached t o  Poroiitnofi onkodes ma iuliirodictvon okamurai on s u r g e  r idges.  
. ~ . .  

I,*-5 g r z c i l i s  Gomont . . 
.,:,.. . - . . .  . 

Kcro: Garimaoa (11944) . . 

Nortii (shaded) s ide  of the  vi3.lagewharf d u s t  below low t i d e  l i n e .  
.~ .. 

Lyn~byg 1 1 2 2 %  Gomont 

Karo: Korere (11309, l i310,  1.1311) 
. . 

Kereteki: Tetou (11827, 12.34%) 

. . 
Tl15.s species  %:as a mnncn member of t h e  f i o r a  below lol- t i . d e : i i n e  i n t h e  

lagoon. I t  - p a s  n o t  found i n  tho c i~znnels  bet,wem tine i s l a n 2 s  o r  on the  s e a  
reefs .  A t  Tetnu it grew .up t o  ].ow .tide l e v e i  on f i n e  grwel .  along t h e  beach 
shore and on rocks of t h e  lagoon slope tha.t extended above the  low t i d e  l i n e .  
Here it was taken t o  be a good i z d i c a t o r  of t h e  shore edge of tine s u b l i t t o r e l  
zone. I n  f r o n t  of the  v i l l a g e  of Garumaoa it was grov5ng i n  t h e  >.agoon t o  a 

. . clej-Lh of 3 t o  6 meters. 

Kereteki: Tetou (17.333) 

Raro : Garumaoa (11435b) 
. . 

Covering t h e  hot-tom a t  the  lagoon end of  t h e  blocked chcnuel nor th  of 
Tetou. Also at  t'ne high t i d e  l i n e  on tho  Garumaoa ~ i l l ag&'~sh-ha r f .  : . . 

JJyn~bpa so rd ida  Gomont 

Tokerau: Faka tomo fll?'i6) 

Kereteki: Gavarivari (11922) 

Raro : Garuma,oa (11064, 11944) 
Nomohomo (111Cb) 
Oneroa (1.513, l l j 2 6 ,  11553, 11572), . 



This species  !::as o f t en  u t i l i z e d  by t h e  shrimp @ m ~ f o n  f r o n t a l i s  (Milne 
Edwards) a s  building inateria7. for .  i ts  c h a r a c t e r i s t i c  tubes,  appearing a s  de- 
scr ibed by Taylor (p1.acts of  Bikini:  110--ll!., 1950) Eroa t h e  l ia rshal l  I s lands .  
These t,ubes, someti.nies reachirlg a lengin  of 60 cm., were found on t h e  sea  reef  
f l a t  and i n  c.hanne1.s of the  leeward s i d e  of t h e  a i o l i .  Tayl.or discusses ' th is  
i n t e r e s t i n g  associa t ion  of  shrimp and a lga  and something of t h e  h i s t o r y  and 
d i s t r i b u t i o n  of t h i s  associat5on bet,rieen shrimps and algae.  Prof. A. 14. 
Banner, who icientif ied our shrimp specimens, t e l l s  u s  t h a t  some of t h e  iianaiian 
species  of Crangon have s i m i l a r  h a b i t a t s .  This seems t o  be unknmn t o  t h e  p h ~ -  
co log i s t s  7jiho have v:orked i n  t h a t  w e a .  

-.-- M a s t i ~ o l e u s  .-.- testarum B. & 5'. 

Gake: Teuriamote ( 1 4 . 3  , 1 4 4  11.445, 1141.6) 

IZeret,eki: Tetou (11318, l i320,  i.18'71, 11877, li878) 

Raro : Homohomo (111.6 11296, 11291, 11293, 11295, L129Z, 5.1300) 
Oneroa ( i l557,  1.1664, 1166'7, 13.669) 
Tahuna popo !1:1236: 

This species,  marine i n  d is t - ihut ion ,  i s  a p e r f o r a t c r  of she2.l.s and o the r  
calcareolls mat.e:.ials. A t  Raroia it ilas i'ounc! within t i d a l  l i m i t s  and t h e  splash  
zone acd perforat ing t h e  fragments making up thi. i i i l tnd  su r face  of -the i s l .e ts .  
The p resmce  of t h i s  species  q u i t e  removed from t ~ y i c e l  ~i iar ine condi-Lions sug- 
g e s t s  tk ree  p o s s i b i l i t i e s .  

1. The species  i s  capable of  a t  l e a s t  passive existence under 
rela-1;ively f r e s h  wtiter condit ions,  

2. Enoucjk s a l t  is re leased by t h e  condensation of  ocean spray 
i n  in land a r e a s  t o  s u f f i c i e n t l y  dupl ica te  marine condi'kionc. 

3. The inland fragments had bee3 rece3tl.y deposi ted by storm 
act ion  and t h e  specimens could be expected t o  die.  

N1 t h e  specimens exmir:ed appeared t o  be heal thy  and storms of szch mog- 
n i tude  a s  t o  ca r ry  shore fragments f a r  inl.aid a r e  seido~n. Th.48, the  t h i r d  pos- 
s i b i l i t y  ~ o u l d  seem unlikely.  No choice can he made of the  o tne r  tuio wi%hollt 
ex t ins lve  cuituye ewerimen-ts. 

Gake: Teuriamote (11443, l l f&&) 

Kereteki: 'I'etcu (11871) 

Raro: Garumaoa (11218, 11936) 

Intermingled ,v;ith O s c i l l a t o r i q  co ra l l inee  on Garumaoa vil!.a.ge wharf. Al.so 
found i n  damp inl.aud h a b i t a t s .  



iv1Ii.crocoleus chthohoplastes Gornont . .  . - . ... 
. , 

. . .  
. . . . . . . . .. 

~8r .o :  'Garuinaoo. (:.1!702, 11703, 1 l705. ) '  ' . ' . . 

, .  . . , 
Oil thorouglily a lga la ted  f o u ~ d a t i o n  of  a v i l l a g e  house. 

YS crocoleus tenerrimus Gomont 
. . 

. . F7al.o: Korere (1.1309, l i 3 1 0 )  . 
. . . . .  . . . .  . . .  . . 

See mnbya l u t e a .  

3cs toc  commune B. & F. , . -- --- . . . . 

. . .. . 
Kereteki: Tetou (1188'7) . .  . . . 

Forming th.in o i i v e  membrznaceous shee t s  on the  ground: and on t r e e  t runks  
i n  ~ o ~ . o ~  groves. 'Tkis s p ~ c i e s  i s  a ground sover jng  al.ga a t  Raroia, Takame, 
and i!iKuerc. D r .  F-arisis iirouet inf i rms us: t h a t .  t h i s  s n e c i s  i s  d s o  commonly 
founti ir, Norti, Ainerica seepage and Limes'tone occur together .  

O s c i l l a t c r i c  - dcra3lir:ae ~ -...- .. Gociont 
, . 

Ram,: , Garumaoa (11'736, i1941ia) 
. . . . . . ~. 

See Kcroco leus  aci~LL,c;&w~. 

On greenish s o i l  anci s n d  f ~ o m  above t h e  high t i d e  l i n e  along shore of t h e  
lagoon. 

Plectonema nostocorum Gomont. 

Gake: Teuriamote iti (11429) 
Tikagera ( = 0 : 3 ,  11484) 

Keretelci: Kaea (11900) 

Raro : Garurnaea (11703) 
Oneroa (11.662, 11.668, 11673, 11674) 



Groering vrithin the sheaths of other blue-green algae i n  both ae r i a l  and 
marine habitats.  

, . . . 
Plectonema terebrans Gomont - 

, 
Gake: Teuriamote (111+38, 11L+l+5, 114!+6) ' ' 

Kereteki: Tetou (l i320) 

Raro : Kukina (11224) 

Perforating she l l s  and conglomerate a t  and j u s t  below the lor! t i d e  l i n e  
of channels and seaward reef. 

, . 
. . 

!" . . . 
. . .  . , , 

, .. Powhvrosiphon £u SCII s Gomon t . . 
. : .  . ' . , , :  . , . .  . :. ... , . . ;:;. . . . . 

s 

Raro: . - Garuinaoa (11218) , . , .  . . . . . 

bneroa . . .  . (1!.665:, 11671) 
. . . .  . .  . .  , .  . . . . . . . .  

On coral  fragments and Cocos nuci.fera stumps i&inl'&cl. areas.. ". . . . . ~  . .  . . 
~ 

. .  . . . . .  
. , 

R i w l a r i a  &&otis B. & F. . . , . .  , .. . 
, . . . . . . '  . . 

&ke: Tikagera (11483, 111,84) . . 
, .. 

Kereteki: Gavarivarj. (11.91.9, 11932) . . . . 

Raro: Kakipuka (11558) . .. 

Slick yellovi brom coatings on i n t e r t i d a l  conglomerate of both lagoon and 
seaviard reefs. 

Schizothrix giuseppei Drouet --- 
Raro: Homohomo (11304, 1 ~ 3 0 5 )  

With Scytonema crustac* on heavily algalated inland coral  fragments. 

Schizo%rix l a c u s t r i s  Gomont -- 
Tokerau : Vaituki (11372) 

Gake : Teuriamote Iti. (11~29)  

The dis t r ibut ion of t h i s  species i s  similar t o  t h a t  of h a c y s t i s  dirni- 
dia ta .  - 
Schizothrix longiar t iculata  Gardner 

. . . . .  , . 
Tokerau: Mataira (11373) 

G&e: Teuriamote 6 11442, 11443) 
,. 



. .  . . .  . .  Kereteki: Tetou (11875) 
. .  ,. . . , . . . .  

. . j .. , 

Garuinaoa (111.18) Raro : 
Iiomohomo (11292, 11293, 11294., 11296, 11298, E.302) 
Oneroa (1155'7, 11665, 11672, 11673, 11-677, 11679) 

Sandy areas between gravel on the seawardand lagoon shores often had 
. .gray areas where thesediment was bound i n t o a  smooth crustylayer . .  Occasion- 
a l l y  these areas had b l i s t e r& surfaces bea'-rjng b lack  moss-like clumps o r  knobs 
up t o  2 mm. i n  diameter. These crusts  were usually qui te  t'i.,'in and f rag i le ,  
breaking into  fragments when handled. They were not  so coFnon in1and;aS along 
t'ne beaches. Schizothrix longiar t iculata ,  k touhysa l i s  crustacea, SynipLoca 
kieneri  and A n a c ~ s t i s  montana were t'ne species generally found in  such forma- -- 
tions. The c rus t s  with the small black knybs almost alvays had Calothorix 
scowlorum i n  addition t o  these four species. --.- 

, , .  . . . ,  , .  . . . , 

~ c h i z o t h r i k '  l o n e i a r t i c u l . ' d & o  f o r ~ e d i  greenish coating over the mud 
f l a t  near the center of Tetou. . .  . .. . ... . . 

Schizothrix thelephoroides Gomont - 
Gake: Teuriamote (11443, 11/,41+) , . 

Raro: Garumaoa. (11117) 

Occasionelly found in  crusts  a s  discussed above under S c h i z o t u  
103r:iarticulata. 
7 

Scvtonema crust.xeum B. & F. 

Raro: Homohomo (11284, 11302, 11304, 11305) 

On heavily algalated inland coral  fragments. 

Scytonema wyanense B. & P. 

Raro: Garumaoa (11218, 11219) 
Homohorno (11182, 11293) 
Kukina (11176) . . . . . . . . 
Cneroa (11665) 

. .. . . . . .  .  resent on rot ten debris and coral  fragments i n  humus areas around the 
bases of Cocos nucifera.  

Scvtonema hofmannii B. & F. 
. . 

Tokerau : Opaneke (1.1379) 

Kersteki: Tetou (11865, 11869, 11884, 11857) 

Raro : Garumaoa (11118, 11257, 11706, 11707, 11708, 11257) 
Homohomo (11179, 11183, 11276, 11.283, 11393, 11685) 
Oneroa (11598, 11603, 11649, 11662, 11663, 11668, 11671, 

1 ,  11679) 
Teputait i  (11238) 



Very commonly t h i s  species formed browish t o  black f e l t - l i ke  patches on 
the moist roots,  bark and husks of Cocos nucifera. It a p p r e n t l y  grew Lest 
on the damp o r  exposed s ides  of the trunks of the  trees.  It was also abundant 
on a lga l  fragments in  the rJoh groves. 

Spirulina tenerrima Gomont - 
Kereteki: Tetou (11831, 11839) 

Raro: Garumaoa (11945) 

Th i s  species was occasionally a member of KOPART, associtii;ioas vas found 
intermingled with a H?:drocoleum s2eci .e~.  

Swploca atl-antica Gomon t 

Raro: Garumaoa (11063, 1.1758, 11935a) 
Oneroa (13620) 
Temari (11026) 

Brown cartilagenous crusts  in  and j u s t  below the i n t e r t i d a l  zone. Found 
i n  channels and on both seaward an$ lagoon reefs .  

Swploca hpinoides Gomont 

Kereteki: Gavar iva~i  (115124) 
Tetou (11331, 11836, 11853) 

Raro : Garumaoa (11759) 

J u s t  below lor: t i d e  l i n e  on a l l  shores. 

S m l o c a  kiener i  Drouet - - - - 
Gake: Teurimote 1 1 + 3  1144+, llG45) 

Ilaro : Oneroa (11666, 11068, 11673, 11676, 1.1677, 11679) 

See Schizothrix longiar t iculata .  

& m l o c a  1aeteviriCis Gomont 

Raro : Oneroa (11662) 

On coral  fragnents j u s t  above the high t t de  l i n e  in the l a ~ o o n .  

Raro : Garumaoa (11703, 11708) 
Homohomo (11257) 

On Cocos nuc i fe r -  trunks and cenent foundation of a v i l l age  house. 



. .  . .  ... . , .  . . .  . . . . Sec t ion .  B . . , . . .  . . 
. . 

. . . . . .  . . .  . . 
. .. . .  . . .  ' ,  : . . . , .  . .. . , . , .  

.. T h e '  blue-grem algae.  arice'ar to. have e i t h e r  a d i r e c t  o r  iridirec-t r o l e  i n  . ,  . 
b;-ingini 'abuut a' nusoiber of physical axid chemical phenomena of t h e  a t o l l .  

Findings a r e  5.n f u l l  agreemerit with the  .theory (Cloud: Atoll. Research 
Bul le t in  K O .  12: 28, 1952) t h a t  c e r t a i n  species  may serve t o  bind sand and 
cora l  fragments p r i o r  t o  cementation i n  protec ted  areas .  

Apparently some blue-green speci.es p lay  a dual  ro3.e i n  t h e  rernovd of  
mater ia l  from beach cong3.omerate and boulder surfaces  of both lagoon and sea- 
vzard shores. Protuberances, from t h e  conglomerate rock a i ~ d  boulders of  t h e  
r ee f  f l a t  in  t h e  i n t e r t i d a l  and spray zones, mere broken o f f  i n  t h e  f i e l d  and 
appeared a s  shovm i n  Fig. 3. It i s  pos tu la ted  t h a t  a s  the  c e l l s  of  the  blue- 
greens d i e ,  t,he w%ter so iuble  pigments r e l eased  move by d i f fus ion i n t o  t h e  
era-!;er sa-turated rock an6 t he re  become absorbed i n  t h e i r  order  of a f f i n i t y  f o r  
CaC703, e tc . .  The colored bands i l l u s t r a t e d  bi Fig. 3, B-F a r e  thus  produced. 
No such s t a i n  was found i n  l i v i n g  reef-fla-l  c o r d s .  ' h e  i n t e r t i d a l  an6 spray 
zones a r e  inhabited by Merita -- p l i c a t a  and Tectar ius  sp. . (11115), the  Ner i t a  
m i g r a t h e  up and down with t h e  tid.es. Over l a r g e  a reas  t h e  s n a i l s  had ea ten  
away the  algae,  thus  e x p o s i n g t h e u r i d e r l y ~ i g  pink and blue layers .  Upon c lose  
exami.nation, grooves caused by the  rasping actior! of t h e  s n a i l ' s  radulae. could 
be seen. V:ith r ecur r ing  growth of .the o u t e r  a l g a l  l a y e r  and b r o v ; s ~ g  by t h e  
s n a i l s  the  conglomerate rock face  i s  no doubt cont inual ly  removed a t  a r a t h e r  
r ap id  r a t e .  

It was noted t h a t  the  surface  of beach rock, p a r t k w l a r l y  t h a t  covered by 
blue-green algae, was s o f t  and porous. I n  some ins tances ,  it appeared t h a t  
t h e  algae vere  a c t u a l l y  "boring" i n t o  t h e  calcareous substratum. Perhaps t h e  
a l t e rna t ion  of n igh t  and day, wi-th subsequent so lu t ion  and p r e c i p i t a t i o n  i n  
r e l a t i o n  t o  t h e  C02 cycle (Emery: :Marine solu t ion  basins:  Joiira.:Geology, VoL. 
5k,  No. 4: 239-226, 6 of these photosynthet ic  organisms, accounts f o r  this 
sofLv.ess an6 porosit;y. It i s  possib1.e t h a t  t h i s  !!boring'! .m.ay.be a . r e su l t  of 
some product o the r  than ac id  r a d i c l e s  (Koster: Notes on ~ a v a n & e  c d c i c o l e  
Cyanophyceae: Blumea, Leiden, 3: ,&3-2.&7,. 1939) excreted L y t h s  alga*. . I n  any 
case the calcareous ixaterial  would be i n  a s t a t e  t h a t  cou1.d be r e a d i l y  re- 
moved by solu t ion  o r  mechanical act ioq.  If t h i s  i s  so, 'the zone periodical1.y 
cowred by t i d a l  ~i iater  viould be expected t o  viear d o m  a t  a. snore r ap id  r a t e  than 
the  zone dependent upon r a i n  t o  riash away t h e  preci .pi tated CaC03. . This could 
be at? explanation f o r  t h e  sollit ion poo1.s found on upper beach conglomerate sur- 
f aces  xf~d t h e  n i p  in  the  i n t e r t i d a l  zone of  beach rock an6 sea r e e f  boulders. 
The add i t iona i  f a c t o r  of f r e s h  ground water  seepage (Eentworth: Marine bench 
forming processes: 11, Solution benching: Jour. Geomorph., Vol. 2: 3-25, 1939) 
i n  the  intert i .dal .  zone may account f o r  some of t h e  undercutt ing of beach rock 
but  vrould n o t  seem t o .  be a s  completely s a t i s f a c t o r y  a n  explma,tion f o r  the  n i p  
i n  t h e  koulders of t h e  sea  r ee f  f l a t .  

. . . .. 
Of even more importance t o  t h e  economy of t h e  a t o l l ,  i s  t h e  

t h a t  tine bl.ue-green algae a c t  a s  agents i n  the  f ixa t ion .  of  atmospheric n i t r o -  
gen. Even i n  t h e  vegettited arens, t h e  major por t ion  of the ;ground i s  covered 
with a lga la ted  c o r a l  fragments snd sand. There i s  seldom a humus l a y e r  of  t h e  

. . 



ordinary kind. Since t h e  higher p l a n t s  a r e  dependent upon p r w i o u s l y  f ixed  
ni trogen,  3 . t  i s  suggested th8.t +,he need here  i s  supflied by e i t h e r  blue-green 
algae, symbiotic b a c t e r i a  l i v i n g  i n  t i ieir  skeath material., o r  both. It has  
been shown t h a t  c e r t a i n  species  of blue-green a lgae  a r e  capable of c o a b b t n g  
atmospheric n i t rogen with organic coinpounds. It i e  suggested t h a t  t h e  blue- 
green algae have a hand i n  i n i t i a t i n g  t h e  n i t rogen cycle and t h a t  t h e  decompo- 
s i t i o n  products of blue-green algae beari~ng ni trogenous conipovnds a r e  made 
availab1.e t o  higher p l a n t s  through leaching.  Whether t h e  speci.es present  on 
Raroia a r e  capable of  performing t h i s  function and i n  a q u m t i t y  s u f f i c i e n t  t o  
supply t h e  needs of t h e  o the r  organisms remains t o  be answered. 



Par t  3 
E;COLOGIC& ANC F'LCIRISTIC MOWS ON T9E ERYOPEY'U Or RAROIA 

-by iIarvey A. IVIil~ e r  & Maxsell S. Doty 

The mosses and l iverworts from tiie a t o i l s  v i s i ted  pose severr.1 intorer;ting 
problems. A t  present there seem ,to be about 7 species mesent ,  rcpreser;ting 
apnroximately t h a t  many genera. 117.1 of these are  p rev io~s i j i  urlreported fox' Ra- 
roia.  

:,... 

The 1.ocalities &<en may be .found by reference t o  Fj.gilre I. i n  Pa r t  I of 
t h i s  Atoll Research Bulletin No. 33. 

There was s t r ik ing  correlation between disturbance cf t i e  land and. vege- 
ta t ion by cyclones and m a n  and the abuidmce of mosses. The older people claim 
t h a t  the grouzd of the vi l lage uas coverud w i t h  mosses Sefore the cyclone of 
1903. Tney also cl.ain t h a t  a f t e r  the cyclone such plants  a s  tomatoes, which 
they had e i the r  not  seen before o r  -chic!? r:ere unusual about the vil lege,  becare 
abundant. Few of the  is iands regularly had mosses on the ground. Indeed on 
the ground, mosses were to  be lounr! only on the d r i e r  areas having more hunius 
and there care very few such areas a t  Ra'oia. The pr incipal  :rab?.tat f o r  mosses 
was t r e e  trunks. 

No et,hnic i n t e r e s t  xas found f o r  these organism by our. questioning, i n  
the Tumo-tus o r  i n  Tahit i .  Nosses a r e  possibly used a s  koat caulking i n  Nicro- 
nesia, but t h i s  i.s onip a runor an? "moss" might have meant algae o r  other ma- 
t e r i a l .  

In  the foll.owi.ng l i s t ,  note the reposi tor ies  l o r  specimens: BISH = B. P. 
Bisho!~ Museum; USNN = U .  S. Nati.una1 Museuin; NY = New York Botznical Garden. 

Calymperes tenerum C. Niueller. Linnaea 37: 3 1 4 ,  i87i-1873. 

On rcjt,ten wet _Cocog husk i n  the t r a n s e c t a r e a  across Homohomo (11181- 
USNM, BISfi, N Y ) .  

On .transect, a t  Tetou ( 1 - U S ? ,  BISH, NP),  Kereteki, VIII-21-1.952. 

On ,CLCO~ along t ransect  jus t  north of v i l l age  of 9neroa (:15t!2a--YISH), 
on C ~ o s  husk (l1582b), mixed witin liverv!ort,s 1 1  on Guettarda (11.657- 
USXNI) , Aaro, VIII-7-8-1952. 

On wet rot ten C.02q.g st!.lmp v~ i th  ~ o n s p i ~ c u o ! ~ ~  b a l . 1 ~  ~f propa;.ulae a t  t,he 
leaf  t i p s ,  central pa r t  of is land along t~rkuisriscict across I:ornohomo (11180-.USEM), 
VII-12-1952. 

Di.stri'oution: Oceania, probably the most frequently occilrring moss i n  
the Pacif ic  Islimds. 



Calymneres tuamotuense Bartram. Occ. Pap. B. P. Bishop Mus. 10: 6, 1933. 

On Cocas husk a t  Oneroa (11.648-USNM.-BISH), Raro, VIII-8-1952. 

On south s ide  of Cocas trunk, sometines overgrown by the l ichen, m- 
car& cronia, a t  Kuklna (11174-USNM, BISH, NY, 11171A-USNM), VII-10-1952. - 

Distribution: Tuarnot,u Archipelago, P i tca i rn  Island, Henderson Island, 
Austral Islands,  Mangareva Islands. 

Srachymenium melanotheciurn (C. Nueller) Jaeger. Adumbratio E l .  Musc. p. 576, 
1 8 7 5 .  

Oneroa (1158&USNM; NY),. Raro, VIII-7-1.952; Kukina (11.175-USIiM, EISH, MY), 
Raro, among rocks beneath =s, VII-10-1952; ground c o v e r i n  v i l i age  of Garu- 
maoa (1.1259-USNM, BISE, NY) , VII-21-1952 and (11718-USNLl, BISH) , VIII-13-1952, 

m e r e  best  developed forming a t u r f  over the  ground i n  association with 
Eragrostis arnabilis slid P i lea  microphylla. 

Distribution: Frequent i n  Society and Tonga Islands. 

Trichosteleum pygm ---- aeumBartram. Occ. Pap. B. P. Bishop M U ~ .  LO: 9, 1933. 

On rot ten wood south of the v i l l age  of Oneroa (11556-~~~M,  BISH, NY), 
Raro, VIII-5-1952. 

Distribution: Endemic to  Tumotu Archipelago. Repor.ted previously from 
the type collection from Iviakatea. 

HEPATIGAE 

C o l o l e . j e u ~  ~ inu t i s s i rna  (Smith) Schiffner & Engler R: Prantl .  Natur. Pf1.- 
Em. l ( 3 ) :  122. 1895. 

On the trarisect a t  Tetou (11843-USNM, EISH), Kereteki, VIII-21-1952. 

Distribution: Prac t ica l ly  world wide i n  warm and rmrm temperate regions. 

Ptychocoleug ~ c n o c l a c l u s  (Taylor) Stephani. Spec. Hep.. 5: 52, 1912. 

In more heavily wooded area jus t  south of Oneroa, (11651-USN!,l, BISH, NY), 
on Guettarda (11658-USNM, BISH, NY) , Raro, VII-8.-1952.. r . . : 

Distribution: Widespread i n  Oceania and Indo-Malaysia. 

Frull.a?ia SF. 

On Guettarda bark i n  more heavily wooded area j u s t  soilth of v i l l age  of 
Oneroa (11659-USNM, BISH), Raro, VII-8-1952. 



Par t  4 

ECOLOGICAL AXD IFLORISTTC NOTES ON TKE PTEF.IDOPYYTA OF RAROIA 

ijy Kenneth Fi'il.son 

There were essen t ia l ly  only two f e rns  outside of the vi l lage.  These a r e  
the Microsorium, oftmi no t  di.sti.nguished from F'olpodium, arid the P s i l o t m  
keyed out i n  t,he key on page 14 of t h i s  Bulletin. Asplenium being 
present a s  only two n lan ts  was cer ta in ly  not cult ivated.  I t  i s  considered 
as  a plant not  well estaSlished. 

The l o c a l i t i e s  c i t ed  may be found. on the nap appearing a s  Figure 1 i n  
P a r t 1  of this  Atoll Research Bulletin No. 33. 

A t  Anaa, the guide, a loca l  a m ,  to ld  the coll.eci;ors t ha t  the rhizome of 
the Microsorium waspounded to  a pulp and given -to children in  the eastern Tua- 
motus vho were suffering from what was interpreted t o  be some nervous cramping 
condition. A t  Raroia the  people a r e  repvted to  bo i l  pa r t s  of t h i s  fern and 
drink the f l u i d  for  s0rr.e reason o r  other. No de f in i t e  m e s  were discovered. 

Asp?.enium L. (Opakea, 11769-BISH, USNN) 

Two plants  cf _Aspl.er~j.urn were found growing on Opakea near a former 
vi l lage s i t e .  Both of the  plants vere growing on a f a l l en  rotten trunk of co- 
conut, and were about two meters from each other. This fe rn  i s  probably of 
recent introduction in to  the a t o l l  since it was found only a t  t h i s  loca!.ity. 
Its proximity to  a former vi l lage a lso supports t h i s  po ic t  of view. 

It appears t h a t  it may be called OAKA by the Raroians, but t h i s  name i s  
possibly a corruption of the  Tahitian O'AHA,  arid llot Tuamotuan a t  all. 

Mic roso r i .  s c o l o p e n a g  (Burm) Cope. (o~akea ,  11173-BISH, USNM; Kukina 11.791.- 
BISH, USNM; Kukiina, 11793) 

This i s  the most common of a l l  t he  pteridophytes on the a to l l .  It occurs 
on nearly a l l  the vegetated islands of the  a t o l l ,  even the d r i e r  par's. I t  
grow i n  coconut groves around tine base of the coconut t r ee s  and also beneath 
t r ee s  of -. Guettarda - speciosa. 'ken growing under Guettarda specioaa the fronds 
were noted t o  have a s t r ik ing  or ientat ion perpendicular to  tine sunlight. 

Also found a t  Takume (1231.8-BISH, USNE). 

During l a t e  Ju ly  (11.263-USNM) and ea r ly  August (11607-USiW) two collec- 
t ions  of  hat appear i;o be primary leaves and gametophytes respec t iveQ of t h i s  
species were made. 

This species is  very commonly reported as  Polypodiu~ scolcpendri& The 
loca l  name was KIKIPA. 



Neuhrol -e~i i  p i s e r r a t a  (Swartz) Schott  var.  b i s e r r a t a  (Garumaoa 11821,-BISH, 
11720-USNM) 

A v i l l a g e  p lant .  

NepIirolepis b i s e r r a t a  (Swartz) Schott  cul t ivair  furcans Sor t .  (Garumaoa 11823- 
rJ5N?dI) 

Bcth these  Xephroleuis v e r i e t i e s  ve re  found only i n  cultiva-Lion i n  t h e  
v i l lage .  

Psilotum nudurn (L.) Griseb. (Gpakea 11792-USNid, Gneroa 2.1555-USXM, Somohomo 
li.GO/+-XSH, U SMMj 

Psiloturn ~l~idum was f a r  more abundant in the  more humidified areas .  A s .  a - -- -- 
r u l e  i t  was found growing only on trunk bases  of  &cos and Guettarda; as an 
epiph:~te up t o  50 cm. t a l l .  Occasionally it appeared t o  be growing on the 
ground; then usua l ly  near  e i t h e r  of these  ~ ~ T I O  t r e e s .  This f e r n  was found a l s o  
a t  Taicume (12323-BISH, USNM). . . . 

. 

x i t i v e  name : TUMETUME, . TUYETUCIE . .F&uA,, o r  TfiMETU!NE HENUA. 
,: . . 




