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PREFACE 

Rene L. A. Catala, the author of t h i s  report ,  obtained his  doctor's 
degree a t  the University of Paris. He i s  a graduate of the "Insti tui;  de 
France" and of the "Ecole Coloniale du Hawe". 

The major p a r t  of his  career was spent i n  Madagascar where he estab- 
l i shed  coffee plantatioiis md,  l a t e r  o;~, a pr iva te  s ta t ion  fo r  biological  
and uorphological research. His work dea l t  i n  par t icu la r  with the experi- 
mental variations of lepicloptera and the biology of r iver-f ish.  As a 
correspondent of the National Museurn for  Natural History i n  Paris,  he 
carried out extensive sc i en t i f i c  research i n  Madagascar. 

I n  1944 D r .  Catala submitted t o  the Overseas Office for  Sc ien t i f ic  
Research i n  Paris,  a p ro jec t  for  t he  establishi~ieint of a French InstiLute 
of Oceania i n  New Caledonia. Off ic ia l  negotiations, which he conducted 
himself i n  the United States  of America, resul ted i n  the assignment of 
buildings and equipaient t o  t ha t  organization, on the basis of the Wash- 
ington Agreements of May 1946. A t  the newly created research centre, 
D r .  Catala, a f t e r  having been i n  charge of the  s e t t i ng  up of the I.F.O. 
services and the various research branches, undertook the study of coffee 
plantations i n  Mew Caledonia and coconut groves i n  the  New Hebrides. 
After he was appointed head of the  ecological laboratory, he specialized 
i n  the  study of coral  i s l m d s .  

Because of his  special  knowledge of ecology and h i s  long experience 
of tropical. crops, D r .  Catala was entrusted by the South Pacif ic  Comis- 
sion with the survey which foms  the  subject  of t h i s  report .  

The present report  had i t s  beginning i n  a research study carried out 
by D r .  C a k l a  i n  1w1. The report  of t h i s  study forwarded t o  the South 
Pacific Commission i n  French i n  1952 was too extensive and detai led t o  
permit publication. Technical experts of the  Secre ta r ia t  of the Contiission 
have extracted the 'nost essen t ia l  contributions of the research and put 
them in to  sui table  length for  readers interested ill Atolls.  The f i n a l  

has been approved by D r .  Catala. 

During the interveiling time since the or ig ina l  stu.dy was made, there  
have been numerous contributions t o  research oil Atolls ,  bu t  the  report  
which i s  presented here has much current value. The en t i r e  subject  of 
Atolls i s  so extensive t h a t  the valuable or ig ina l  rrorlr of D r .  Catala w i l l  
have much in t e r e s t  and worth t o  present-day readers.  

. Harold J. Coolidge, Executive Director o i  the Pacific Science 
Board, and a Member of the  Research Council of the South Pacific Co.~flission, 



has been of material assistance i n  obtaining publication of D r .  Catala 's  
report  i n  the \fell-kno1.m Atoll  Research Bulletin,  t o  which the South Pacific 
Cosxxission has contrilbuted soide f i n a n c i d  support. 

Ralph Clairon Bedell 
Secretary-General 

South Pacif ic  Cormission 
N o ~ ~ e a ,  New Caledonia . 

Editor ' s  Note: 

Because of discrepancies between the English naiiv.script as  received 
and some of the or ig ina l  data, specimens, and the or ig ina l  French mtinu- 
s c r ip t ,  a s  well as  re ident i f icat ions  of some of the material, it seeliked 
desirable t o  e d i t  the inanwscript ra ther  careful ly .  Miss Marie-Helene 
Sachet, a s s i s t an t  edi tor ,  has undertaken, with the author's perinission, 
t o  do t h i s ,  and has rcither e:rtensively re t ranslated and rewrit ten large 
par t s  of the manuscript. However, it was iiilpossible t o  spend sr,ore t i n e  
t o  give more uniformity t o  the s ty le ,  and t o  recoacile throughout Enelish 
versus. American spell ings and turns  of phrase. No attempt was made t o  
avoid using both English and rtietric systems of veig'ts and measures. The 
aim was t o  make the report  as  i n t e l l i g i b l e  and correct  as possible.  The 
arrangeme~lt, division in to  chapters, a;id reference t o  i l l u s t r a t i o n s  have 
been changed, also,  froiti t he  English version as submi6ted for  publication 
A felw biblisgraphic references have been added.---Ed. 
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INTRODUCTION 

This report  conclv.des the survey assigned t o  iiiy wife and me by the 
South Pacific Couimission i n  connection with Project E.6, under the general 
direction of D r .  H. G.  MacMillan, Executive Officer for Economic Develop- 
ment. 

The survey covered a period of s i x  months of f i e l d  work i n  the islands 
of the Gilbert  Group, froi,~ 6 Harch t o  30 August 1551. 

The approved objectives were, "firstkjr, t o  study and assess the physi- 
c a l  environment, par t icular ly  the so i l ,  m t e r ,  and climatological re la t ions;  
the vegetation i n  i t s  ecoaomic or other relationship; the production of the 
sea; iii. a word, the (ecologyt of t h i s  representative area.  A second ob- 
jective was the  improvement of the human ecology of the area, by discovering 
ways and means of increasing the quantity and variety of subsistence and 
comxercial crops, and of echieving greater  un i t  production by improved fer-  
t i l i t y  and method; the ic~proveinent of domestic aniiiials; and the improveu~ent 
of f i sher ies  and other products of the sea." 

We were favoured i n  t h a t  ve arrived i n  the Gilbert Islands a f t e r  two 
years of severe droughts and jus t  before the beginning of a period oT very 
abundant ra ins .  We vere thus able  during the f irst  stage of our v i s i t  t o  
study the e f fec ts  of drought and, a few illonths l a t e r ,  those of alrnost daily 
ra in .  

I?e were fortwmte enough t o  be able t o  v i s i t  almost a l l  the  islands i n  
the Group except Kuria, ltaiana, Nonouti, Tabi,teuea and Tanana. But these 
gaps, however regrettable,  were conipensated by the kaowledge lie gained of 
neighbouring islands, wit11 ident ica l  or very similar geileral conditions. We 
may consider ourselves lucky t o  have had an opportunity of r i s i t i n g  eleven 
islands within a few ij~onths, i n  view of the often considerable distances 
betveeii the various is land groups and of the very small number of ships ply- 
ing between them. Our v i s i t  t o  some of these islands rras very short ,  but 
nearly always long enough t o  form a good comparative picture  i n  re la t ion  t o  
those on which we stayed longer; Aberuama, Nilsuinau and, of course, Taratre,, 
d e r e  Ire established our headquarters, and l ived  i n  hro loca l i t i e s ,  a t  
Bairilti and Bikenibeu respectively. 

Although we made the iiiost of t h i s  s i x  months' .;isit and recorded as  
fiiany observations as  we ?rere able  to,  a most interest ing,  i f  not essent ia l ,  
section does not appear i n  t h i s  report, namely, the ecology of coral  reefs 
and lagoon waters, of vhich it was impossible t o  make a r e a l  study fo r  lack< 
of aaequate equipment, boat and f ishing gear. 

However, there rrere valuable compensations fo r  these deficiencies, and 
it gives us great  pleasure t o  mention here the  unceasing assistance ex'cended 
by the adriiinistrative authori t ies  of the Gilbert  Islands, under the dis- 
tinguished direct ion of the Acting Resident Comiissinner, Yi. Ph. Keegan. 
The Resident and h is  staff took a continued interes-t  i n  our survey, i ts  



objectives and implementation, and thanks t o  t h e i r  uilf'ail.ing kindness, we 
found upon our a r r i v a l  many idore f a c i l i t i e s  and ixch be t t e r  acconlmodatioii 
than we could have expected. We were able t o  v i s i t  a iluiber of t e r r i t o r i e s ,  
sometimes being invited by the Resident t o  accoilpany him on h i s  o f f i c i a l  
v i s i t s ,  sometimes taking advantage of very f o r t m a t e  "coincidences" i n  
shipping movements - ;iot always due t o  chance. Records l i ke ly  t o  be of in- 
t e r e s t  i n  connection with our survey were made available t o  us i n  the  s p i r i t  
of cooperation displayed by everyone vho could, fro?,! personal experience, 
supply us with informatioa. Finally,  we were able t o  hold frequent iiiectings 
vhich always helped i n  elucidating problems or  aclvaacing the 5xplementatioil 
of the  project .  

We must a l so  mention the valuable information supplied by the Tarawa 
health authori t ies ,  by Captain Broun, rlw. "Tuiigaru", by Captain Reiher, 
landomer i n  Abemana, and by several  missionaries $~ho e i the r  had spent t h e i r  
whole l i ves  i n  the Group and vere thus well infonned on a number of subjects, 
or  who had long studied every aspect of l i f e  i n  .these 1017 is lands.  Father 
Sabatier, Fa ther  Zufrey and others were mines of infornation. 

Great benef i t  Tras a l so  derived from our conversations with school. 
teachers and other native c i v i l  servants and from the cooperation of a few 
natives; some of an older generation who s t i l l  have ciuch useful knowledge 
on t h e i r  country, and others who have adhered t o  t h e i r  t rad i t ions  through 
keeping i n  close contact with t h e i r  eiwironrne~it. 

Our colleague, Nr. R. Xason, an of f icer  of the F i j i  Department of Ag- 
r icu l ture ,  f o r  h i s  pa r t  concentrated h i s  act ivi- t ies  oil a l imited area of 
Taraxia Atoll .  Considering the shor t  time he speilt i n  the Group, h i s  obser- 
vations were recorded i n  a very comprehensive, ve l l - i l l u s t r a t ed  report .  

Neither must ve omit t o  pay t r i b u t e  to our friend, Monsieur J. Barrau 
~ h 0  paid us a short  v i s i t .  By h i s  knowledge of s o i l s ,  h is  a b i l i t y  a s  an 
obsel.ver, and h i s  c r i t i c a l  sense, he made a inost valuable voluntary contri-  
bution t o  our survey. 

Acknowledgement should a l so  be made of the very valuable ass is tance 
given by various individuals and in s t i t u t i ons  i n  identifying specimens. 
The following specimens were sent  t o  the  Australian Nuseum, Sydney, f o r  
ident i f icat ion:  Fish t o  YE. Gilber t  P. Whitley, crustaceans t o  YE.'. 2'. 
McNeill, molluscs t o  Miss Joyce Allan, other narine specimens t o  Miss Eliz- 
abeth Pope, a few insects t o  Mr. A. bfusgrave. 

The plants  were ident i f ied i n  a preliminary way by Professor A. G ~ i l -  
laumin of the National I.;usewn, Paris,  and by D r .  Marcel Baumain of the  
Botanical Nuseum, University of Zurich. Sea-veeds vere sent  t o  Mrs. 
Valerie May ir ones) of the Sydney Botanical Gardens. Algae from f i s h  ponds 
(~yanoph~ceae )  were sent  t o  D r .  Drouet of the Chicago Natural History 
Kuseul.* Macroiiycetes and micromycetes, mosses, lichens and land algae were 
sent  t o  Professor R.  Hein of the National Kuseum, Far is .  Lepidoptera were 
sent  t o  Pfonsieur Pierre Viette of the  Rational Kuseum, Paris.  A consign- 
ment of insects  belonging t o  various groups was sell-t t o  the  Bishop Nusewc 

n, see Appendix I, p.  10'7 



i n  Honolulu and preliiniaary l i s t s  of ident i f icat ioi ls  rrere received frow the 
follotrine; spec ia l i s t s :  Miss Amy Suehiro, Mr. R. H. van Z~.ralu\ienbur&, D r .  
D .  E h o  Hardy, Dr .  0. H. Strezey, Yi. E.  H. Bryan, Jr. Finally, sorne plaalc- 
toil specimen:; were sent  t o  Professor Monod, Head of the " I n s t i t u t  Frailcais 
dl Af r ique IQoire" , Dakar. 

Unlforese~n contingencies and long delays i n  shipping which were beyond 
our conzr,A. involved a considerable delay i n  t he  de3.ivery t o  various spe- 
c ia l isks  cf s,lveral cases of: specimens; the corresponding ident i f icat ions  
t r i l l  be ?.ccor3ingly delayed. An addendum t o  'the present report  w i l l  prob- 
ably be necessary. Except for  specimens know t o  us beyond any poss ib i l i t y  
of &o~?ot, t h i s  report  v i l l  often show, a f t e r  the  rimes indicated, the  genus 
or  family only. 

A l l  l oca l  names were checked several  times and, apar t  from a ferr inen- 
tioned as  doubtful, even i n  native c i rc les ,  they may be considered accurate. 

It should be noted tha t  the collections made i n  a variety of f i e l d s  
by American experts of the Pacific Science Boar& rror1;ing i n  Onotoa*, cannot 
f a i l ,  in due time, t o  add valuable coriiplernentary 6ata t o  our more general 
inventory. 

It w i l l  be readi ly  understood tha t ,  fo r  our par t ,  we concentrated 
ma.inly on specimens of econornic value, having a d i r ec t  bearing on the sur- 
vey assigned t o  us. 

I n  conclusion may the author a l so  be a l l o w d  t o  pay t r i bu te  t o  the 
invaluable assistance given by h i s  wife, trho constantly helped i n  a l l  spheres 
of t h i s  survey. 

Re& L. A. Catala 

Noumea, New Caledonia 
Juile, 1952. 

*See Atoll  Research Bulletins nos. 12, 13, 28, 47 and 57. 
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CHAFTER 1 

PIiYSICAL AND CLIYATIC CHARACTERISTICS 

Formerly lmom as  the Kingsmill Group, the  Gilbert  Group s'craddles the 
Equator and extends over 400 miles from the is land of Arorae i n  the south 
t o  the  is land of L i t t l e  Makin i n  the  north-vest ( ~ i g .  1 ) .  It const i tutes  
the cen t ra l  l ink  i n  a long chain of islands s t re tching f ron  the Ivlarshall 
Group i n  the north t o  the  E l l i ce  Group i n  the south. 

The Group l i e s  between 3O30 l a t i t u d e  north and 2O45 l a t i t u d e  south and 
between 172O30 and 17.(0 longitudes eas t .  It may be divided i n t o  eleven a t o l l s  
and f ive reef islands.   h he a t o l l  is a chain of small islands s e t  around a 
lagoon, while the reef is land has no lagoon and i s  washed on a l l  sides by the 
ocean. However, both were formed by coral  growths on a pedes-La1 of submarine 
peaks. These islands a r e  very low, ra re ly  exceeding 3 meters above the aver- 
age t i d e  Level.) Figures 2 and 3 stiovr some of the e s sen t i a l  differences be- 
t teen a t o l l s  and reef islands.  

The Gilbert  Islands may be divided in to  three groups: 

North - L i t t l e  Makin - Butar i tar i  

Centre - Marakei - Abaiang - Tarawa - Maiana - Abeaama - Kuria - 
Aranuka 

South - Nonouti - Tabi-L;euea - Beru - Nikunau - Onotoa - Tamana - 
Arorae 

These sixteen a t o l l s  and is lands represent a land surface of 114 square 
miles, d is t r ibuted as follows ( ~ u s i n e l l i ,  1947): 

Name of Island 

. . 

L i t t l e  Makin 
Butar i ta r i  
Marakei 
Abaianl, 
Tara~va 
Maiana 
Abemama 
ICuria 
Arailuka 
Nonouti 
Tabiteuea 
Beru 
Nikunau 
Onotoa 
Tamana 
Arorae 

Total 

Sq. Mile -- Population density per sq. mile 

1947 - 
345.6 
4.05 .1 
43(.4- 
255 . 1:- 
'l53.5 
137.2 
1'78 . '( 

63.3 
61.3 

203.9 
199.2 
273.0 
227.4 
205.1 
441.5 
3x(. $ -- 

Average 2113.9 



General Characteristics 

I n  the a t o l l  type of island, the b e l t  of land is usually not continuous 
but is often broken up in to  a nmber of fragments forming various geometri- 
ca l  pat terns .  Be%ween these fragments, sometimes reduced t o  a very narrow 
s t r i p  of land, a re  depressions through which a t  high t i de  the ocean and 
lagoon waters meet. 

A t  low t i d e  one may walk across these hollo?rs t o  reach the next island. 
However, i n  a fey,! places where the water remains too deep, a rough bridge 
connects the islands. The number of these small islands is sometimes qui te  
considerable. Tabiteuea Atoll, the  la rges t  of a l l ,  exhibits no fewer than 
sixty,  extending over a distance of 30 miles, which appears a l l  the  greater 
because of the narrowness of most of the islands.  

A s  fo r  lagoons proper, t h e i r  depth i f i  not uniform. For ins-Lance, 
Taram lagoon is from 5 t o  20 fathoms deep, while the soundings of Butari- 
t a r i  show depths down t o  55 fathorns. 

On the ocean side, the b e l t  of land is bordered by a f l a t  of coral  
debris cemented together and ranging i n  width from 400 t o  600 yards. This 
f l a t  has a barely noticeable incl ine.  No l iv ing  corals are  u s u a l l ~  t o  be 
found on it. The a lga l  vegetation i s  represented only by 107.7 or  encmsting 
forms, the only genera shoving conspicuous development being Turbinaria and 
Halimeda. A t  the back of t h i s  platform, the slope is abruptly increased by 
one or two steps of masses cemented by calcareous algae, r i s ing  up t o  the 
beach which forum a ramp. The land plants s t a r t  growing a t  the upper leve l  
on the ramp. 

On the lagoon s ide,  the gradient of the beach i s  l e s s  accentunted. 
Sometimes, it is only the beginning of a large f l a t  made up of coral  debris 
or merely of pure sand. Colonies of various sea plants a re  found ia deiiser, 
more numerous clumps as  the length of exposure t o  sunlight decreases. In  
most of the shallo%r depressions between the i s l e t s  Thalassia i s  cormonest 
of these. 

The presence of vast  sand areas should a l so  be noted; the i r  higher 
l eve l  causes them t o  be out of the  water too long for  any marine vegetation 
t o  survive. Instead, s'cands of mangrove have established themselves there 
adjacent to, and jus t  below the Pemphis b e l t .  

On the reef islands is a ridge on the s ide exposed t o  the prevail ing 
winds, higher than the general l eve l .  Some of these islands such as  Xikunau 
have inland ponds or lakes (l?ig. 3). 

Climate 

The Gilbert  Islands, mostly s i tuated i n  the dry b e l t  of the Central 
Pacific,  are subject t o  an equatorial  oceanic climate (de Martonne, 1948) 
chiefly characterbed by a high yearly average temperature of 28O C.  with a 
lo1.1 yearly range of variation. 



. . .  

W o o "  

Fig. 2 Schematic constitution of an atoll. 

I S L A N D  

Fig. 3 Schematic constitution of a reef - island. 



Inches 

Butaritari 

Latitude: 
3' 05' North 

Tarawa 
Latitude : 
lo 20' North 

Rikunau 
Latitude : 
lo 20' South 

w u h  
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fig. 4 Camparative diaersma of monthly rainfall on 3 islands - North, Centre and South - over a period of 4+ years. 



5a. Total precipitation in 1948, a year of 
''normal" rainfall in the Gilbert Islaa&s. 

5b. Total precipitation in 1950, a drought 
year in the Gilbert Islands. 



A s  fo r  the  r a in fa l l ,  the attached graphs w i l l  show how it varies between 
the groups i n  the  North, Central and South Islands ( ~ i g .  4). One of the most 
i c p r t a n t  ecological factors i n  the Gilbert  Islands i s  drought. These islands 
are  periodically affected by it. There wt%s a trio-year drought i n  191'7-1919, 
a three-year drought i n  1937-1939, and another which las ted  a year and a half  
i n  1949-1951. These periods of drought par t icu la r ly  a f f ec t  the south islands.  
Comparative s t a t i s t i c s  i n  Figure 4 s h o ~ , ~  the monthly r a in fa l1o f ;one  i s land  
of each group over a period of 4& years, comparing periods of,norlnal r a i n f a l l  
with periods of drought which occurred from August, 1949 t o  December, 1950. 
I n  t h i s  connection, it is in te res t ing  t o  consider ~ a r i a t ~ o n  of the  a r i d i t y  
index between these three islands chosen as  examples f o r t h e  co~ilpilation of 
r a i n f a l l  diagrams. . . .  

. . 

Island 

Butar i ta r i  ( ~ o r t h )  
Tarawa (Centre) 
Nilamau (South) 

Aridity Index' 

The index was computed on the de filartonne formula: 

P being the monthly r a i n f a l l  averake i n  millimetres and T the mean 
temperature i n  degrees centigrade. 

The averages used t o  compute -the above index ,<ere. calculated over 46 
years (~anua ry ,  1947 t o  July, 1951), from the records very kindly supplied 
by the Resident Commissioner i n  Tararra. 

I n  order t o  give a more pr&ise id& of t h e  seriousliess of some droughts, 
we record here the case of Abemama a t o l l  which, 'crhile not located i n  the most 
deprived area, had a r a i n f a l l  of o n l y 6  inches from April, 19211 'LO May, 1925. 
This gives 4 as  the a r i d i t y  index f o r  t ha t  year while, according t o  de Mar- 
tonne, an a r i d i t y  index of 20 or  l e s s  indicates drought.. 

. . . . 

However, i f  we consider the various r a i n f a l l  tables i n  d e t a i l  we s h a l l  
note t ha t  however intense and prolongedthe droughts may be, they a re  not 
absolute. Figure 5 shows the t o t a l s  f o r  al1:the islands of 
the Group during the year 1948, i n  which the ra ins  were well d is t r ibuted,  
compared v i t h  -those f o r  1950, corresponding t o  a serious &ought. However 
small the r a i n f a l l ,  i t  i s  used by the  coconut palm. 

Sabatier (1939) crrites: "a shover which would be suf f ic ien t  t o  miter a 
European garden i s  only a drop of water on a red hot iron.here.  The recorder 
has something i n  h i s  r a in  gauge - he can add up figures,  but the coconut 
roots have had no moisture....". We are  not of t h i s  opinion. The coconut, 
with i ts  surface roots,  makes use of the smallest shower, and if these showers 
only washed off the  s a l t  depositeci on. the leaves by the spray, even t h i s  
would benef i t  the palm. 



THE SOILS 

It was not intended t h a t  t h i s  rrork should include' a detai led pedologi- 
c a l  investigation of the s o i l s  of t he  Gilbert  Islands. The s o i l s  w i l l ,  
therefore, be studied chief ly  as  main factors i n  the agr icul tural  ecology 
of' these cora l  islands and a to l l s ;  i n  other words, we s h a l l  a-ttempt t o  
determine t h e i r  general character is t ics  and especially t h e i r  relationship 
with cult ivated plants.  

Our task i n  t h i s  f i e l d  was made easier  by the in te res t ing  pe l iminary  
report  on the s o i l s  of Arno ( ~ a r s h a l l  ~ s l a n d s ) ,  by Ea r l  J. Stone Jr. (1951a, 
1951b), which was kindly made available by the Pacif ic  Science Board. We 
have thus been able t o  compare our findings and those of our co-worker, Mr. 
R .  Mason, with those of t h i s  distinguished expert. 

The importance of the edaphic fzc tor  i n  the  ecology of coral  islands and 
a t o l l s  i s  well knom. Both islands aild a t o l l s  are  composed of a comparative- 
l y  th in  l&yer of sand of coral  or igin  res t ing on the reef platform. Two main 
components are  therefore t o  be found 111 t h e i r  so i l s ,  giving them t h e i r  s a l i -  
en t  features ( a )  coral, (b)  o rgmic  matter, deposited by vegetation. 

The dis t inct ions  which can be established among these s o i l s  w i l l  then 
be based on qua l i ta t ive  differences ( e ,g .  the variable fineness of the Coral 
components) or  on quant i ta t ive  differences (e.g. t he  organic matter content). 
Generally the  s o i l s  of the Gilbert  Islands belong t o  a type of which the 
s a l i en t  features are: 

( i )  A super f ic ia l  horizon (A) consist ing of organic matter and lime 
sand, of variable depth, ranging i n  colour from bro~ni t o  grey, 
changiii  gradually t o  : 

( i i )  An underlying horizon (c) ,  the or ig ina l  l ayer  from which the 
s o i l  s t ructure  was b u i l t ,  made of lime sand - pinkish white o r  
yellowish i n  colour. 

The prof i les  sho~m i n  Figure 6 a id  p la te  I a  and b a r e  typ ica l  of the  
Gilbert  Islands s o i l s  and correspond t o  the description given above. 

Prof i le  2 shorn a buried organic layer which seems t o  represent a p r i -  
mary A horizon cover-ed by a super f ic ia l  deposit of sand over r.7hhich a nev 
dcposit oi' orgenic matter has se t t l ed .  This sand deposit  may be due t o  phys- 
i c a l  causes (such as  storms) or, more often, t o  human causes (e.g. excavated 
material  from cul t ivat ion p i t s ) .  

As fo r  p ro f i l e  3, which is typical  of reef  islands,  i ts main features 
a r e  : 

( i )  The thinness of the s o i l  vhich r e s t s  on a rocky platform very 
cl  c x c  t o  the  surface,  

( i i )  Th? coarseness of the coral  consti tuents (gravel)  which a re  i ts  
main components. 
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Mg. 6 A few typical profiles of Gilbert Islands soi ls .  



Fig. 7 Cross-sections of Bikenibeu I s l e t ,  Tarawa A t o l l .  

s o i l  of type So i l  of type Soi l  of type s o i l  of type 
shown in  Fig, 6 ,  shown in  Fig, 6 ,  sham i n  Fig. 6, shown i n  Fig, 6 ,  
Profi le  1. Prof i le  3.  Prof i le  4. ~ r o f i l e  1. 

7a. Shoving location of s o i l  profiles.  

Photo I a Photo I b 
taken here taken here 

p. Sharing location oi' pliotos. 

Fig. 8 Cross-section of Arorae Reef Island. 

Soi l  of type Soi l  of type So i l  of type 
shom i n  Fig. 6 sham i n  Fig, 6  sham i n  f ig .  6 
Profi le  1 Profi le  3. Frofi le  1. 
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Soils  of t h i s  type a re  not confineCi t o  reef is lands.  They may a l so  be 
found on a t o l l  i s l e t s ,  on the rampart behind the beach on the oceail s ide (see 
Pi.. I a  and Fig. '7b, Bikenibeu 1s le t ;  ~ a r a m ) .  Fig. 6 includes another pro- 
f i l e  (4)  corresponding t o  the centre of the sanie i s l e t  and which w i l l  be 
described i n  greater  de t a i l .  

>. ' The pH values indicated i n  Fig. 6 (p ro f i l e  4) xere measured by a color i -  
metric method(l), i n  d i s t i l l e d  water, from undried samples immediately a f t e r  
taking them. The pH of the compact layer, measured by the same method a f t e r  
drying, v7as only 8.2 as  against  8.9 rihen fresh.  This difference may be ex- 
plained by the oxidation of sulphides, It should be added tha t  %;hen a ' so i l  
of t h i s  type i s  scooped out u n t i l  'chis water-logged layer  is reached, a 
strong odour of H2S, s imilar  t o  t h a t  of the  grey mud of cult ivatioii  p i t s ,  i s  
given off . 

The water l eve l  is found immediately below t h i s  layer ,  The natives of 
Bikenibeu a l so  to ld  us t ha t  when digging a p i t  f o r  t h e i r  "babai", encounter- 
ing t h i s  same layer  meant unfail ingly tha t  t h e i r  work was d r a ~ ~ i n g  t o  an end, 
and they stopped on reaching the underlying sand horizon. The layer may be 
l e s s  compact and thinner than shor,r~l i n  Fig. 6 and Plate  Ic .  

A f resh sample of t h i s  layer r7as put through a t e s t  fo r  determination 
of phosphorus content (Lamotte method). Whereas a t  a depth of 10 cm ( 4  
inches) i n  the  super f ic ia l  horizon, a value of over 200 lbs/acre was obtained, 
the f igure  f e l l  t o  50 lbs/acre a.t a depth of 60 cm (24 inches) i n  t h i s  par- 
t i cu l a r  layer. However unreliable the method used, i-t is thought useful  t o  
mention the f a c t  here. This type of s o i l  should be compared with the "Arno 
Loamy Sand", which i s  put  t o  the same use (cu l t iva t ion  p i t s )  and which was 
described by Stone (op. c i t .  ). 

The cause of the differentia-tioil between t h i s  layer  and the r e s t  of the  
superf ic ia l  horizon might be found i n  phenomena s imilar  t o  t h ~ s e  occurring 
i n  f e t i d  muds, the geologist 's  "faulschlamm". These phenomea possibly in- 
volve the a l terat ion,  " in  s i tu"  of the  organic matter.and the coral  sands i n  
the lower layer  of horizon A, saturated with f resh or s l i gh t ly  brackish 
water. Such anaerobic processes r e su l t  i n  re leases  of gas, H2S i n  the case 
of t h i s  s o i l ,  as  i n  f e t i d  muds of marine or igin  ( ~ a t a l a ,  1950). It should be 
recalled t h a t  .the reduction of sulphates i n  the modified coral  components i s  
possibly due ( ~ a a s  Becking) t o  the action of Microspira desulfuricans. The 
s l i gh t ly  bluish colour. of t h i s  layer :nay thus be explained by -the occurrence 
of sulphides. Further, i t s  physico~chemical nature i s  similar t o  t ha t  of 
the organo-calcare'ous muds t o  be found a t  the  bottom of Gilbertese cul t iva-  
t ion p i t s .  

It seems therefore .that the Gilbert  s o i l s  examined by us a r e  "AC so i l s" ,  
e g .  exempt from a n i l l u y i a l  (B)  horizon, and rre a r e  i n  agreemeilt here with 
Mr. Stone's conclusionsas  regards the s o i l s  of Arno Ato l l .  

(1 )  The equipment used was: For the  general determination of pH, the uni- 
versal  BDH indicator; for  the measuremen-t of pH over 8, thymol blue; 
using i n  both cases a "Lovib~nd" coinparator with stan2ard col0ur discs .  
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The dis t r ibut ion of these various types of s o i l  on a coral  a t o l l  or on 
a reef is land i s  summarized i n  Figures 7 and 8. It should be specified, how- 
ever, t h a t  t h i s  is only a schematic re-presentation. In .the same s p i r i t  of 
schematization, these s o i l s  could be roughly c lass i f ied  a s  folloms: 

Comparative Condition and yield of 
Quality coconut plantations 

So i l  belonging t o  the type 
i l l u s t r a t e d  as  p ro f i l e  4, f ig .  6 Good 

So i l  type prof i le  1, f ig .  6 Medium 

Very dense 
Good y ie ld  

Thinner plantation 
Medium yield 

So i l  type prof i le  3, f i g .  6 Poor Poor yield 

These estimates of qual i ty  a r e  of course only made by comparison within 
a t o l l  environments. 

Appreciable differences i n  quali ty may ex i s t  between s o i l s  belonging 
t o  any one of the types described above. While the type of s o i l  shom i n  
F i g  6, prof i le  4 i s  generally of good quality, t h i s  par t icu lar  prof i le  is 
not good because of the compactness and depth of the lover layer of horizon 
A. Other formations of the same type on .the same is land a r e  considered by the 
natives as being the bes t  s i t e  fo r  t he i r  cul t ivat ion p i t s  as rrell as for  a 
sat isfactory yield from coconut pa lm.  

For so i l s ,  the Gilbertese natives have a specif ic  vocabulary of 5~hich 
a few examples from Tarawa Atol l  a re  given belor?: 

Te batano layer  of almost clayey consistency 

Te nar i  hard layer, impenetrable t o  roots 
Te kara cora l  f r a p e n t s  

Te tano C horizon sand 

Te iarauri ) humus layer  under Te u r i  
Te ianuri  ) 

1 (Guettarda speciosa) 
Te bon 
Te mweang decaying' plant fragments 

Te r ibu  ) sulphur-smelling mud 
Te riburibu ) 

To complete t h i s  outl ine,  the resu l t s  of analyses carr ied out on 29 
samples from 10 d i s t i n c t  s i t e s ,  by the laboratory of the Department of Ag- 
r icu l ture  a t  Suva, a r e  s e t  out i n  Table I, M r .  Cassidy, Direc-tor of t h i s  
laboratory, kindly supplied these resu l t s  ~ ~ i t h  the following comments. 



Analysis of typical  a t o l l  s o i l s  of cer ta in  Gilbert  Islands taken a t  various depths, shoving the 
color, the H-ion concentration measured by the I 6 h n  method, calculated percentages of Calcium 
carbonate, Niwogen, Chloride, and -the water holding capacity a t  the sa tura t ion  point as  per- 
centage of dry weight. 

CaCO3 Nitrogen Chloride Water-Holding 
Sol1 Source Depth i n  Cm. Color pH $ % OI 10 Capacity - $ 

Bikenibeu Tarawa 

Relher Abemama I 

Abemma Ra 11 

Abemana Bike I11 

Abernama E l i n  IV 

Abe~nama Manoku V 

Abe~namz Makin 

Abemma Mabin I11 j * 

Dark bro~.m 8.0 
Grey 8.0 
Grey brown 8.0 
Grey krown 7.8 
Light bro7,m 7.3 
Light grey 8.0 
Light grey 7.3 
Brown 7.3 
Grey 8.0 
Greyish white 8.0 
Brown 8.0 
Light brown 8.0 
Bro-mish white 7.8 

Dark grey 8.0 
Brow 8.0 
Grey 8.0 
Greyish white 7.8 

Grey 8.0 
Brownish white 8.0 
Brolm 8.0 
Grey brorm 8.0 
Grey 8.0 

Note: * Pi t s .  
** Pi t s ,  banaiia culture.  



Soil Source Depth in  Cm. 

L i t t l e  Phkin A 0 - 5.0 
5.0 - 20.0 

20.0 - 30.0 
30.0 - 70.0 

TABLE I (continued) 

CaC03 Nitrogen Chlol-ide Mater-Holding 
Color pH % % $ Capacity - $ 

Bro%m grey 8.0 63 0.129 0.012 94 
Grey b row 8.0 86 0.073 0.008 5 3 
Grey bro~m 8.0 72 0.099 0.015 51 
GEY 7.3 7': 0.016 48 

Grty brow. 8.0 02 0.128 0.016 56 
Grey 8.0 37 a.  039 0.015 44 
Grey 8.0 ;31 0.007 39 



"Twenty-nine samples representiilg ten s i t e s  and eight  s o i l  p rof i les  Irere 
submitted. Determinations were made of pH, calcium carbonate, t o t a l  ni t ro-  
gen, s a l i n i t y  (chloride) and water holding capacity a t  sa turat ion.  

"Because of lack of s t a f f  (more especially as  some i n v e s t i ~ a t i o n a l  work 
~ o u l d  be needed t o  es tab l i sh  methods for  these highly coraline s o i l s )  no de- 
terminations of available nutr ients  could be attempted. 

"The resu l t s  a r e  tabulated i n  Table I. It is notable t h a t  calcium car- 
bonate, i n  a l l  but  one instance, exceeds 50$ and i n  the lorqer layers it may 
exceed 90%. 

11 The material i n  the lower layers  i s  only s l i g h t l y  off-white i n  colour 
and consists of coral  fragments with minor amounts of small s p i r a l  (o r  
occasionally bivalve) she l l s .  The par t ic le -s ize  range i s  gene rd ly  1 - 5 mm. 

!I Layers nearer the surface have grey or  brown colours and fever coarse 
par t ic les .  

"The surface (Ao) layer  is a grey bro~m t o  dark brobm peaty material 
showing much undecomposed plant  remains; it appears t o  be normally about 2 
inches thick but i n  one case it was 10 inches thick.  

"Water-holding capacity i s  important i n  these s o i l s  as  the Gilbert Islands 
are subject  t o  dry spe l l s ,  and it i s  a l i t t l e  unexpected t o  f ind tha t  even the 
coarse samples have a water capacity equal to, or b e t t e r  than, t h a t  of pure 
sand (0.5 - 1.0 ulm) or  even than many sandy so i l s ,  which hold only about 35$ 
of t h e i r  w i g h t  before run-off occurs. 

"The explanation is c lear ly  t o  be found i n  the many in t e r s t i ce s  of the 
coral  fragments and she l l s .  Total  nitrogen i s  quite good i n  the surface 
layers but tends 'GO be ra ther  low for the 7.rhole prof i le .  

"Sal ini ty  w i l l  aa tura l ly  be a f u c t i o i l  of the amount of leaching by rain- 
f a l l  p r ior  t o  sampling, but the present values (obtained presumabl:~ a f t e r  rain 
following a dry period), and the general physiography of the islands, coupled 
with the available description of the vegetation, suggest t h a t  s a l i n i ty  i s  
l i ke ly  -to be one main factor i n  p lan t  production. 

"The analyses f o r  Abemama Malrin I11 3 indicate t h a t  the s a l i n i t y  of the 
l a t t e r  s o i l  (which was the s o i l  applied around banana palms) ?:as probably the 
cause of the poor growth and even complete i a i l u r e  reported i n  the former 
case for  bananas growing i n  the  s o i l  pi-Ls." 

Since analyses for  avai lable  ix~'l;rients could not be undertaken we have 
no specif ic  resu l t s  avai lable  for  phosphorus and potash. Although they can 
give but a rought estimate, the  numerous t e s t s  carr ied out on Gilbertese 
s o i l s  with the "Lamotte set",  indicated an appreciable content of soluble 
P2O5 and I@O, confinned by the  r.esults obtained by M r .  Stone Cor similar s o i l s  
i n  Amo. 



There remain the t race  elements, the importance of which appears undeni- 
able. Detailed research i n  t h i s  direc.i;i.on might be undertaken. Iron i s  of 
v i t a l  importance t o  cult ivated plants  ox the a to l l s .  The excess of CaC03 i n  
these s o i l s  i s  frequently the cause of trophic disturbance, uiore o i ten  
cal led "chlorosis" . 

The main factors governing the growth of cult ivated plants  i n  Gilbert  
s o i l s  a r e  f resh m t e r ,  organic matter, and iron. The causes of f a i l u r e  which 
we have been able t o  ascer ta in  1,reiere the d i f f icu l ty ,  for  roots,  i n  reaching 
the underground fresh-water level; or the sa l in i ty  of t h i s  water level ;  or 
the lack of organic matter i n  the s o i l ;  o r  chlorosis; o r  the combination Of 
several  of these l imit ing factors .  To these should be added, i n  the  case of 
cer ta in  plants,  the asphyxiation of the roots i n  badly-drained so i l s .  

Fresh Water 

It i s  known tha t  fresh water ex is t s  i n  these s o i l s  i n  the form of a 
"lens", hydro-statically balanced on the surface of the salt-vazer l e v e l  
( ~ h ~ b e n - ~ e r z b e r ~  principle).  The surface of t h i s  lens i s  a t  variable depths 
according t o  the height of the islands,  and it i s  t h i s  l eve l  which has t o  be 
reached fo r  vi l lage wells and cul t ivat ion p i t s .  

Theoretically the sa l in i ty  of ground water gradually decreases from the 
beach on the ocean side, and from the beach on the lagoon s ide t o  the centre 
of the island. Nevertheless, f resh  01- almost f resh water points may be 
found near the lagoon or near the  ocean. Figure 9 gives the resul-ks of some 
of our observations on the s a l i n i t y  of underground water on Bilrenibeu island, 
Tarava Atoll. Eight wells were dug from one s ide of the Island t o  the other, 
from vhich water samples were taken. The sa l in i ty  of these samples was 
assessed by the prac t ica l  and quick method indicated by Doak C. Cox (1951). 
The dis t r ibut ion of s a l i n i t y  i s  obviously related t o  the d is t r ibu t ion  of the 
vegetation. In Bikenibeu, for  instance, the l a t t e r  i s  as follox,ls: 

Ocean side: Scaevola, Messerschnlidia and a few Pandanus 

Central area: Guettarda, Pandanus 

Lagoon side: Pemphis, Rhizophora and a few Pandanus 

These three areas have a l s o  differ ing values from the agr icu l tura l  point 
of view, as  mentioned ear l ie r :  

Sparsely planted coconut palms on the rampart, oil the  ocean 
s ide - medium quality so i l ;  ' 

dense coconut palm plantat ions in the central  area - good 
quality soi l ;  

sparsely planted coconut palms on the lagoon s ide  - medium 
quality s o i l .  
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Water 
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I Bikenibeu Island, Taram Atoll 
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Good land 

Medium q u a l i t y  

Poor land 

Area: 8.15 sq. miles - 

Ng. 10 Land classification, Beru A t o l l .  



The accompanying map ( ~ i g .  10) made by M r .  Tomsend for  Beru i l to l l ,  con- 
firms the val idi ty  of t h i s  c lass i f ica t ion .  

On reef islands the s i tua t ion  i s  di f ferent .  The 'oclry platform i s  ap- 
parent a t  or very near the surface i n  the cenLral area, 'rhere, furthemore, 
the s o i l  i s  mainly made up of coarse components, coral  gravel. But one can- 
not generalize. I f  we consider the  par t icular  case of islands such as  
Nikunau, with central  brackish ponds, the qua l i t i es  of coconut plantations 
i n  time of drought are  d i s t r ibu ted  as  shown in Figure 11. The proximity of 
the brackish ponds may provide su f f i c i en t  rrater f o r  the coconut palms. . We 
were able t o  observe a similar phenomenon on Arorae, where coconut palms were 
stronger a t  one end of the is land because they were planted near a swamp with 
a l i t t l e  stagnant brackish water. 

The d i f f i cu l t i e s  which roots Day f ind  i n  reaching the underground water 
l eve l  a r e  due t o  the occurrence, a t  a variable depth, of a more or l e s s  hard 
layer which prevents t h e i r  penetration.  It i s  doubtful whether t h i s  would be 
a "hardpan" i n  the proper pedological sense. I n  fac t ,  we have seen i n  most 
cases on reef islands, a rocky platform - a s o r t  of cora l  "breccia" - vhich 
appears t o  be the reef platform upou which the is land was b u i l t  up. Alter- 
natively,  sometimes there are  layers  of cemented sand or  gravel i n  the under- 
lying C horizon, i n  most s o i l s .  From a cer ta in  depth, the sand grains or  
pebbles may be l i t e r a lky  stuck together. This aggregation impedes the growth 
of the roots only i f  it occurs a t  a l eve l  near the surface.  More often, the 
leve l  of such layers i s  su f f i c i en t ly  deep, sometimes even deeper than the 
water l eve l ,  and i n  these cases the  roots eas i ly  get  t h e i r  water supply, 
c a p i l l a r i t y  even helping the water t o  r i s e .  

On the Gilbert Islands we have never seen a hardpan originating from 
an i l l uv i a t ion  and which might have been compared, because of such origin,  
with a "Caliche" or "Ortstein". 

Thin s a l t  crusts  can, however, be found on the surface of cer ta in  open 
areas during droughts. Such phenomena a re  neither general nor frequent 
enough t o  have any r e a l  p rac t i ca l  importance. 

Mention should a l so  be made of .the case of phosphate "roclts" found on 
some is lands,  a t  a shallow depth (10-20 cm) often under a horizon with a high 
content of organic matter, i n  par t icu la r  Guettarda humus. They appear t o  be 
b u i l t  up by s h e l l  or  coral  debris bound with a phosphatic cement, possibly 
due t o  the  leaching of surface guano. The brown-red colour of these very 
local ised formations, f o r  instance on Bilrenibeu, Tarawa Atoll,  is qui te  char- 
ac t e r i s t i c .  

Finally,  i n  the case of p r o f i l e  ir, Fig. 6 ,  the grey compact layer  may 
impede the penetration of roots.  Hotlever, a t  the time vhen t h i s  p ro f i l e  was 
studied, t h i s  layer did  not appear t o  be ao obstacle t o  t h e i r  water supply, 
owing t o  capi l lary action.  

These d i f f i c u l t i e s  of root penetration a re  of 1.eal importance chief ly  
during drougllts, when roots a r e  l i t e r a l l y  "chasina" water. Indeed, it is 
common t o  see i n  cer ta in  s o i l s  a succession of penetration levels  corresponding 



with the variations of sub-soil water level .  When the ra ins  occur the ex- 
istence of a more or  l e s s  waterproof layer may enable a tenporary reserve t o  
be b u i l t  up. This is often su f f i c i en t  for  the roots; i n  fact ,  i , t  is some- 
times even harmi"u1. 

As fo r  the water capacity of Gilbertese so i l s ,  M r .  Cassidy has very 
r igh t ly  observed tha t  i t i s  higher t h m  could be expected, because of the 
many in t e r s t i ce s  of the coral  fragments and she l l s  which make up most of 
these s o i l s .  A special  case i s  t h a t  of the  reef islands, where, while the  
y ie ld  of coconut plantations w i l l  vary according t o  the r a i n f a l l  of t he  sea- 
son under investigation,  durillg a drought period the coconut palms around 
the cen t ra l  ponds w i l l  be i n  b e t t e r  condition than those along the  shore. 
During periods of abundant ra in  t he  s i tua t ion  i s  reversed. 

It should be mentioned tha t  t he  freshness of the  water may, under the 
influence of various drought factors ,  give way t o  suf f ic ien t  s a l i n i t y  t o  make 
the water undrinkable or  noxious Lo cul t ivated plants.  A rad ica l  change of 
t h i s  kind has often compelled natives t o  move t h e i r  vi l lages .  (Ei ta ,  fo r  in- 
stance, on Tarata Atoll .  ) 

Organic Matter 

Organic matter is of cap i t a l  importance i n  t h i s  hypercalcareous environ- 
ment. .This is so  t rue  tha t ,  with the exception of the coconut palm which i n  
the  Gilbert  Islands cannot be righhtly considered a cul t ivated plant ,  agricul-  
t u r e  i n  these islands i s  i n  f ac t  "pot-cultivation". 

How e l se  could the babai p i t s  be described, with t h e i r  basbets woven 
around the plants,  carefully and regularly f i l l e d  up with vegetable mould 
gaLhered mder  the Guettarda or other species providing a good supply of 
humus, with leaves of Ar.Locarpus, - Sida, and other plants? This a l so  i s  the 
case f o r  banana p i t s  and the holes where breadfrui t  t r ee s  are  p l a t e d .  And 
if the coconut palms i n  the v i l l ages  s ive  a good y ie ld  it is due for  the  
main p a r t  t o  man and h i s  refuse. The f a c t  t h a t  European vegetables may be 
g r a m  i n  the s o i l  of cul t ivat ion p i t s  as  we observed i n  the  Gilberts and a s  
Stone reported on Arno, i s  mainly due, we believe, t o  the  organic n a t t e r  
content. 

I n  l i g h t  and calcareous s o i l s  the decomposition of orzanic matter by 
oxidation is par t icu la r ly  rapid. U n f ~ r t u ~ i a t e l y  the present sources of or- 
ganic matter, ~ r i t hou t  which there  can be no agriculture,  a r e  only dead leaves 
and humus, which a re  found i n  comparatively l imited quant i t ies .  I n  t h i s  con- 
nection, it should be mentiorled t h a t  -the Gilbertese habi t  of defecating i n  
the sea, rrhile sa t i s fac tory  from the point of view of hygiene, i s  one of the  
causes of the impoverishment of these a'colls and i s l a ~ d s .  One maxi produces 
an average of 406 kg. excreta per  year, containing 2'7.6% of organic ' 
matter. An investigation should be made on .the extent t o  which human excreta 
could be u t i l i s e d  t o  meet this es sen t i a l  need of Gilbertese agr icul ture  for  
organic matter. 

U.tilization of human excreta as an organic f e r t i l i z e r  vould require  i ts  
col lect ion and preparation withou-i; daager of polluting the water used for  



drinking purposes; the destruction of the  pathogenic germs it contains, be- 
fore u t i l i za t ion ;  aild i ts  protec'cion from f l i e s  i n  the  manure p i t s  used and 
th grevention of the rfiultiplica-tion of t?sase pests.  

Al l  these are  conditions vhich appear ra ther  d i f f i c u l t  of achievement 
i n  the Gilber t  Islands as long as  techniques f o r  using human mamre with the 
necessary hygienic guarantaes a r e  unkno~~m. The use of p a r t  of the  excreta 
mixed with COmpo~t could, however, be contemplated. The se t t i ng  up of "col- 
l ec t ive  compost pi ts" ,  away from vi l lages  (on the rampart on Lne ocean side 
for  instance) would then have t o  be considered. These p i t s  could be made of 
a lime mortar platform with low walls, the eff luent  going t o  the sea.  

The composts would be made of layers  of plant  fragments on which would 
be spread a moderate quantity of excreta collected i n  covered p a i l s  used i n  
the vi l lage.  The fermentation of t he  whole a t  a high -temperature (55' C for  
several  days) could eliminate p a r t  of the noxious elements i n  the compost. 

I n  the  coconut groves, too thorough cleaning of the  ground, tending t o  
keep it f r ee  of a l l  fa l len  p&n leaves vould i n  our opinion be a mistake. 

I n  addition t o  the  physical usefulness of t h i s  careless  "mulching", 
which reduces evaporation, the p lan t  fragments strewn on the s o i l  under the 
coconut palms are  a considerable source of organic matter a d f e r t i l i s i n g  
elements, although t h e i r  decomposition i s  sometimes slow. ( 17 

Also, the t rees  capable of providing natural  humus should be protected, 
par t icu la r ly  Guettarda speciosa - t h e  most frequent source of mould essent ia l  
fo r  growing " . ~ ~ y r t o s p e r m ~ )  . 

As for  green manures, continuous experiments should be undertaken t o  
discover herbaceous legumes which could be grown i n  the Gilbert  coconut 
groves. The few exyeriments we made i n  t h i s  f i e l d  i n  Bilsenibeu during our 
too shor t  s tay i n  the Gilberts did noz meet with great  success. Hotrever, it 
might be possible t o  use some se l f - sow legumes growing on the cora l  sand 
beaches i n  other islands of the Pacif ic .  The absence of nodules on the roots 
of young plants of legumes introduced by us, l e d  us t o  think tha t  the  seeds 
might require inoculation with cul tures  of symbiotic bacter ia .  

Iron - 
On calcareous so i l s ,  chlorosis i s  a frequent occurrence. But i n  some 

islands, the native custom of placing fragments of rusty  ironmire i n  the holes 
prepared f o r  t h e i r  Artocarpus and other cult ivated t r ee s  i s  su f f i c i en t  t o  
prevent it. I f  a more e f f i c i en t  control  of chlorosis were necessary, the  
spreading of i ron s a l t s  (e.g. ,  sulphate) on the s o i l  could be contemplated. 

Fe r t i l i ze r s  and Trace Elements 

The deficiency i n  nitrogen whfch may be found i n  t he  s o i l s  of these 
islands could be corrected by organic manuring (see above). 

11)  Nitrozen and mineral substances pepresent 8.5$ of the dry weight of dead 
coconut leaves (copeland). 

-11- 



A s  f o r  phosphorus and potash, as  f a r  a s  could be judeed from the obser- 
vations and numerous t e s t s  made, deficiencies appear .to be infrequent. Thus 
it seems tha t ,  i f  the organic matter contect of these s o i l s  is sur f ic ien t ,  
from the chemical poin-i; of view they can provide acceptable conditions for  
cul t ivated plants  sui table  for  t h i s  environment. 

In a iy  case, before contempla.ting the use of chemicals, available l o c a l  
f e r t i l i z e r  sources should be considered, such as: 

( a )  Fish anci f i s h  debris, vhich decay very rapidly i n  the  s o i l .  
The average composition of f i s h  meal is as  follows: 

$ Organic Nitrogen 4 - 10 
Phosphorus pentoxide 5 - 6  
Potash 0.5 - 1 

However, it is problematic whether the  native, who f ishes  
only t o  provide himself with food, would do so a l so  t o  
f e r t i l i s e  h i s  crops. 

(b) Algae, including those of the  f i s h  ponds, 3~hich could be 
used a f t e r  having been washed by rain .  

( C )  Ashes from coconut husks which contain about 30% potash. 

(d) Phosphate "rocks" foumd here and there on some i s l e t s .  

To sum up, the  main features  of the s o i l s  i n  the Gilber t  cora l  islands 
and a t o l l s  are:  

1. An excessive calcium carbonate content which resu l t s  in :  

(a )  A high pH i n  the super f ic ia l  horizon, often close t o  8 and some- 
times even higher; 

(b )  A quick destruction of organic matter; 

( c )  Trophic disturbances, chlorosis,  a f fec t ing  many cul t ivated plants.  

2. A l a rge  sandy, gravel, or  rocky frac'cion, comprising the greater  p a r t  
of the s o i l ,  composed of coral  and s h e l l  debris, Vhich ocring t o  i t s  poros- 
i t y ,  is characterised by a crater-holding capacity re la t ive ly  high for  such 
coarse componen-ts . 
3. The existence of f resh water. i n  the shape of very loca l i sed  "lenses" 
hydrostat ical ly  balanced on the surface of the brackish water resul t ing from 
the i n f i l t r a t i o n  of s a l t  water. 

These character is t ics  resul.t i n  a very special  method of s o i l  u t i l i s a -  
t ion which v i l l  be b r i e f ly  studied l a t e r  on. 
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Fig. 11 Relative value of coconut groves i n  drought season on the Reef Island 
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Fig. a2 Cross-section of a t o l l  i s l e t  showing typical  location 
of main economic plants,  



From the pedol.ogica1 point of view, the  s o i l s  on the a t o l l s  and cora l  
islands considered are  e i t he r  i . i thosols o r  regosols, i . e .  they a re  char- 
a ~ t e r i s e d  by an ind i s t i nc t  differentia-bion of horizons, vihich a re  sometimes 
almost, non-existent, and a prevail ing rocky ( l i t hoso l )  or sandy p w t  (regosol) 
(see iden t ica l  findings by M r .  Stone on Arno). 

  here a re  two food plants vhich a re  natural ly  adapted t o  the poor con- 
di t ions  of coral  islands.  These a r e  the pandanus and coconut palm. For h i s  
other food plants  (babai, breadfrui t  t ree ,  banana) the Gilbert  Island native 
prac t ica l ly  has t o  make the s o i l  i n  which they a re  t o  grow justifying our - 
description of agr icul ture  i n  these islands as  "pot cult ivation".  Details  of 
cul t ivat ion of these w i l l  be consideredfartheron i n  the appropriate chapters. 

Thus, while the greater pa r t  of the land area can be used for  the pan- 
dams and coconut palm, oving t o  t h e i r  adaptation t o  the  par t icu la r  conditions 
of a t o l l  or coral  islands,  other crops depend en t i re ly  on fresh water, j u s t '  
as does man whose vi l lages  w i l l  be grouped where it i s  t o  be found. 

. .. 

The sketch i n  Figure 12 sho.i~s roughly the d i s t r ibu t ion  of the  various 
methods of s o i l  u t i l i za t ion  on a cora l  a t o l l .  

Land Classi f icat ion 

The preceding section gave a rough c lass i f ica t ion  of Gilbertese lands, 
based chiefly on the density of productivity of ccconut planta.i;ions; these 
are pra.ctical c r i t e r i a  vhich we found coiivenient during our investigation.  

It seems possjble, however, t o  suggest here the folloving system of 
c lass i f ica t ion  according t o  c r i t e r i a  which we have selected, viz: 

( a )  Depth of the s o i l  i n  the  super f ic ia l  horizon, and i t s  
organic mat-ter content. 

( b )  Nature of the coral  conponents (sand, gravel, e t c . )  rihich 
uake up the s o i l  s t ructure .  

( c )  Nature of the sub-soil v x e r  (fresh,  brackish, s a l t ) .  

I n  terms of these c r i t e r i a ,  zood qual i ty  land may be a deep s o i l  with 
a well-developed "A" horizon r i ch  i n  organic matter, parent material  fo r  
the greater  p a r t  of sand, ground water f resh t o  s l i gh t ly  brackish; medium 
qual i ty  land may be a deep s o i l  with an "A" horizon of meLium develo.;rr,ent, 
and a noderate supply 'of organic matter, the parent ma-terhl sail& and gravel, 
ground 7,iater s l i gh t ly  brackish t o  brackish; poor q,~?!.ity lalnd may be a th in  
s o i l  lzyer res t ing  on a rocky platform sear the surface where it may show 
i n  places, the composition of the s o i l  being for  the mos-i p a r t  gravel o r  
coarse sand, poor i n  organic matter, sround water brackish t o  s a l t .  

Gcod qual i ty  land w i l l  be used for  cult5vation p i t s  or  v i l l  bear coconut 
groves v i th  :!. good yield.  Medirn gual i ty  inn5 w i l l  a l l ov  of I;:?$ cul t ivat ion 
of the  coccn~.1; palm with a reascn:~'ole yie ld .  Poor qj~al.'.t.y land v i l l  tie un- 
fit for  any x e f u l  crop. A;? i1lus~L1:aiion of the por;~;ibil.i.ties of the appli-  
cation of t h i s  c lass i f ica t ion  i s  given i n  Figures 9 and 10. 



This i s  not the place f o r  a detai led account of the  Gilbertese people. 
It w i l l  be enough t o  r e c a l l  t ha t  it i s  the f i n a l  r e s u l t  of nany migrations, 
the historjr of which is s t i l l  f a r  from cer ta in .  The Archipelago i s  on the 
edge of three great  divisions, Micronesia, Polynesia and Melanesia, and it 
i s  considered tha t  the Gilbertese form a bridge betrreen these various races, 
but tha t  t h e i r  a f f i n i t i e s  bring them nearer t o  the  Micronesian stock. I n  
short, the  present population of the Gilbert  Islands is the r e su l t  of a r e a l  
inter-mixing of populations of extremely varied origins,  vhich i s  well  re-  
f lec ted  i n  the many diprerent types and complexions found. 

Administrative Organization 

The greater p a r t  of the  administration of the  Gilber t  Islands is based 
on an organization i n  which the natives play an important par t .  Each is land 
has i t s  native government under the supervision of a t ra ined v i s i t i ng  ad- 
ministrator.  This administrator does not deal  d i r ec t ly  with lega l  matters, 
which are  handled by the native courts before being submit-Led for  revision 
t o  the Resident Commissioner. Each of the l oca l  governments discharges i ts  
duties under the  direct ion of a native magistrate who presides over the  
court composed of a council of e lders  (Kaubure). Each vi l lage e l ec t s  one 
or more Kaubure according t o  the  s i ze  of i ts  population. The magistrate is 
ass is ted by a few subordinate o f f i c i a l s ,  chief Kaubure, "scribes", e tc .  

This system of l oca l  government i n  the  hands of natives with European 
supervision has proved excellent,  since the administration has 'elied, ac- 
cording t o  the  region, e i t he r  on the descendants of former chief ta ins '  fami- 
l i e s  or, i n  the  southern islands,  on men selected for  t h e i r  character, who 
form the assembly of "Old Men". 

It should be noted t h a t  natives who have been educated e i t he r  i n  Suva 
or  loca l ly  a r e  e l i g ib l e  f o r  administrative, medical o r  teaching posts. A few 
selected natives may even, as was recently the case, reach the higher rank of 
Assista.nt Administrative Officer. It should a l so  be mentio:~ed tha t  t7.10 of the  
three missions receive subsidies from the Government f o r  the schools founded 
and operated by them. 

Demography 

It would seem tha t  the  Gilber-i; Islands, where the s o i l  is so  poor, and 
which suffer  from recurrent severe droughts, should lave a small population. 
We observe, on the contrary, a very hi&h demographic density. The popula- 
t ion  of the sixteen islands of the  Group amounted a t  the  time of the 1947 
census t o  27,024, or  an average density of 243.9 per square mile. This 
f igure is ju s t  given as an average and does not claim t o  have great  
demonstrative value a s ,  i n  f ac t ,  the density var ies  consiuerably as between 
one is land and another. Thus Tamana has 4.41.5 per  square >mile vhi le  Aranuka 
has only 61.3 



TABLE I1 

Population Statistics 1950 Gilbert Islands. 

Makin 

Butaritari 
Marakei 

Abaiang 

Tarawa 

tnaiana 
Abelcama 

Xuria 

Natives mopeans Asiatics 
Men Women M W M W 

Aranuka 88 135 - - - - 
Nonouti 1.256 1290 1 2 - - 
Tabiteuea 2006 2226 4 3 - - I 
Beru 1001 2.154 6 6 - - I 

Arorae 725 851 - - - - 
14052 14623 66 69 13 7 1 

Marriages Births Age at Death 
I I k o -  Asia- I Less 10 
I Euro- Asia- 

Natives peans tics 
I I 

Natives peans tics 
M W M W M W 

than 2 to and Euro- Asia- 
lyr. 1yr. 9 !,.ore peas tics 



The most recent population figures supplied by the Mminis-tration of the 
Gilbert  Islands a t  31st December, 1950 are  presented i n  Table 11. 

The high demographic density of these populations c lear ly  demonstrates 
tha t  the  Gilbertese is perfect ly  adapted t o  the conditions obtainiiq i n  t h i s  
environment, where he makes use of almost a l l  the resources offered, a t  l e a s t  
from the variety,  i f  not from the quan-tity, point  of view. One may ad& tha t  
these l iv ing  conditions, dai ly  problems of food supply, and animal and p lan t  
resources, have obviously created i n  t h i s  race of such varied origins, a 
character is t ic  Gilbertese pat tern of customs and physical and mental l i f e .  

From the physical point  of view the Gilbertese a r e  generally robust, with 
excellent muscular strength,  but with l i t t l e  res is tance t o  prolonged s t r a in .  
In s p i t e  of the drought vhich had ju s t  occurred when we arrived, most of them 
vere ra ther  f a t  - a r e s u l t  of the high nu t r i t i ve  value of todd.y, according t o  
loca l  medical o f f icers .  

The same medical o f f icers  s t a t e  t h a t  heal th  i n  the Gilbert  Islands i s  
generally good, tha t  tuberculosis i s  the most serious disease and t h a t  the 
comparatively high tuberculinic index shows the absolute necessity of 
methodical detection and would jus t i fy  not only the carrying out of a con- 
tinuous programe, but  a l so  a great  increase i n  the  number of medical of- 
f i ce rs  . It i s  typic-C' that  investigations carr ied out i n  1929 already showed, 
i n  the Gilbert  Islands,  an estimated f igure  of 30% of deaths from tuberculosis 
alone. The head of the  Health Department i n  Tarawa a l so  gave a very high 
figure of posi t ive  reactions.  However it i s  not our task .to discuss t h i s  
question here. 

The Gilbertese a r e  clean and healthy, the more so from being clad 
sensibly, t h a t  is t o  say i n  keeping with tine climatic conditions of t h e i r  
country. They a re  extremely sensi t ive  t o  the s l i gh t e s t  f a l l  i n  temperature, 
which e ~ c l a i n s  the f ragi l i - ty  of t h e i r  respiratory system. IG seemed t o  us 
t ha t  natives wearing only the ancestra l  riri, and whose bodies are  continually 
exposed .to sun and wind, show l e s s  s ens i t i v i t y  than those who a re  over- 
clothed or  who - mostly women - because of acquired prudishness, go as  f a r  
as swimming o r  f ishing with a l l  t h e i r  clothes on, afterward remaining fo r  a 
long time exposed t o  the inevi table  cooling influence of the  almost constant .. 

breeze. 

From the psychological point of view ve neither wish nor pretend t o  
analyse the Gilbertese mentality a l t e r  staying only s i x  months with them. 
A s tay of many years and a thorough knowledge of the language would be re- 
quired for  t ha t .  We sha l l ,  however, give some br ie f  personal impressions 
which may throw l i g h t  on the comments we s h a l l  have t o  malie i n  t h i s  survey 
on the behaviour of the Gilbertese when confronted with cer ta in  problems of 
an economic nature. 

The Gilbert  Islanders generally appear t o  show sharpness only when de- 
fending t h e i r  ancestra l  r igh ts  t o  land plots ,  which i s  qu i te  logical .  But 
they a re  not so as tu te  regarding money, not enough, one might eveii nay. 



They l i k e  money, of course, but spend i c  with remal.kable facili'cy-, and too 
often oii items of doubtful usefulness. However, they do not l i k e  begging 
(with the exception of the bubuti cus-tom practiced among natives) as  do so 
many primitive peoples i n  other pa r t s  of the world. On the contrary, when 
they give a present because custom requires it, they are  r ea l ly  vexed i f  a 
re turn g i f t  fol loss  so soon tha t  i - t  might be regarded as  a payment. For the  
pleasure of being hospitable or  of demonstrating sincere feeling,  they do 
not hes i ta te  t o  spend sums of money v l~ ich  a re  large i n  coniparison with t h e i r  
small salary or budget. We a re  embarrassed vhen we thiuk oi  the cost  of the 
telegrams of good wishes spontaneously sent  t o  us i n  New Caledonia by Gilbert  
Islands natives. 

The Gilbertese a r e  proud, bu t  very approachable, and pleasaxt t o  deal 
with. Their native distinction ofLen finds expression i n  kind actions which 
a re  a l l  the more touching from t h e i r  being nearly always pex'fectly disin- 
teres ted.  

Another aspect of t he i r  nature is the i r  t o t a l  confideme i n  others, both 
i n  moral and material dealings. We a l so  appreciated t h e i r  independent s p i r i t  
and the i r  frankness, which is ofLen disarming. Their answers, ??he-ther posi- 
t i v e  or  negative, a r e  always d i rec t .  But the  Gilbertese' for-thiiightness 
does not preclude a form of respect devoid of obsequiousness. His often un- 
expected reactions are  never arrogant, and a re  a corol lary of h i s  independent, 
individual is t ic  nature, as  a r e  h i s  'teasing s p i r i t  and fanc i fu l  mind. Both 
a r e  expressed i n  choreographic a t t i t udes ,  i n  which mimicry always has a 
deserved success. Finally, these people have a highly-developed a r t i s t i c  
sense, and it would be d i f f i c u l t  -Lo find alything t o  equal some o i  t h e i r  
extraordinarily beaut i ful  choral singing. It is r e a l l y  i n  t h e i r  d a x e s  and 
choral singing only tha t  the Gilbertese express the whole genius oi t he i r  
race, and can give re in  t o  an exuberance vhich, because of a surprising 
modesty, i s  no longer manifested i n  the ordinary course of t h e i r  everydw 
l i f e .  

The Gilbertese a r e  an in t e l l i gen t  people. Many show r e a l  pride i n  hav- 
ing r isen above the general l eve l ,  but i t  did  not seem t o  us t ha t  t h i s  was 
ever expressed i n  a contemptuous or  even haughty m y .  Those rrorlting w i t h  
Europeans are  generally avid t o  learn and t o  understand everything, and are  
f u l l  of grat i tude for  whoever may have increased t h e i r  lmor~rledge, even about 
t h e i r  own - terr i tory.  

The bubu-ti custom w i l l  a t  times be mentioned i n  t h i s  report .  It plays 
too important a p a r t  i n  t he  individual economy of the  Gilbertese t o  be 
passed over en t i re ly .  It consis-ts of asking a man of means, o r  a man who 
suddenly finds himself well supplied with money, various items recently ac- 
quired or  even wi-th g i f t s ,  fo r  some p a r t  of h i s  r iches.  We irere t o ld  t ha t  
there  are  three degrees i n  bubuti. A t  the f i r s t ,  the  request can eas i ly  be 
evaded. This i s  more d i f f i c u l t  at the second, while a t  the th i rd ,  one has 
t o  meet the demand. One among many other examples: a Gilber-tese comes home 
a f t e r  one o r  two years'  work with the Br i t i sh  Phosphate Commissioners. He 
has earned 8 pounds per month, with prac t ica l ly  no expenses. He brings back 
a t idy  sum of money, various items bought recently such a s  cloth,  a sewing 



machine, a bicycle, f ishing gear, watches, fountain pens, and s t i ck  tobacco. 
Close and d i s t an t  re la t ives  eagerly velcome him and, through the bubuti, pro- 
ceed t o  take vhat they fancy. The opulent one is i n  a shor t  time s t r ipped 
of prac t ica l ly  everything. One of the victims to ld  us tha.t the onlj. way of 
avoiding t h i s  family octopus lvas t o  s t a t e  t ha t  such an item had been bought 
for  the father,  another for  the mother, and so on; i n  t h i s  way, the owner can 
s t i l l  share with them the use of the  "reserved" items. 

It i s  thus easy t o  understand how money i s  bound t o  be squandered, and 
how ariouits, which i f  kept intac-6, %rould have a high purchasina power, do not 
re.i;ain any great  value when shared among so many spongers and can be used only 
for  f u t i l e  purchases a t  the  neighbouring s tore .  

With regard t o  the physical a c t i v i t y  of the Gilbert  Islander, assuredly 
he is not lazy. There is no laziness i n  a people who i n  the past  carr ied 
out such hard rrorlc as  the digging and excavating of babai p i t s  r.ri?;h extremely 
sketchy implements, and who today s t i l l  spend most of t h e i r  time act ively 
seeking -their food s ~ p p l i e s  a t  sea, from the s o i l  a!.id a t  the  top of coconut 
palms. Neither a r e  the Gilbertese indolent i i l  the sense of being sluggish 
or apathetic.  They a re  indolent simply i n  the sense t h a t  they ,ad jus t  them- 
selves t o  the climate i n  which they l i ve .  Lilse a l l  peoples l iv ing  i n  sandy 
countries, they r e s t  during the hot hours of the day, and stretched on the 
f loor  of t he i r  open-sided huts, wave t o  the white people passins through the 
vil lage,  thinking them eccentrics for  cycling f o r  miles vrhefi the sun i s  so 
hiah. T h e y ( ~ y f e r  t o  spend nights Pishing on the reef f l a t s  by torch or  
lamp l i gh t .  

(1) The Gilbertese i s  secure i n  h i s  home environment, there  a r e  usually 
adequate cocoiluts and pandanus on h i s  lands a i d  f i s h  i n  the sea -to meet his  
frugal d i e t e t i c  requirements and by cu-tcing copra t o  provide for  h i s  needs 
from the s tore .  There is l i t t l e  need or incerltive t o  accw!ulate rrealth for  
its o m  sake. Their mental approach Lo l i f e  i s  "vhy riorls i f  you don ' t  have 
to?"; they are  perfect ly  content -to sleep the days away. On the other hand, 
aild as  D r .  Cabala points out, they are  equally prepared t o  ~ i 0 ~ 1 :  r ea l ly  hard, 
as has been shovn by the excellent reputation they have earned vorlsing phos- 
phate and steuedoring ships a t  Ocean Island and i n  the Labour Coqx during 
the war. Well l e d  - not driveil - they can be most indus-trious. It is, 
therefore, ce r ta in  t h a t  as workers atiay from t h e i r  homes they- are as  good as 
mosi, bu-b t h a t  a t  home the i r  needs are  too siniple and t h e i r  way o l  l i f e  too 
t rad i t iona l  t o  be able t o  induce Lhem t o  work industriouslgr. 

A fur ther  factor  r.rhich should be mentioned since it  retards commercial 
development, i s  the reluctance of a Gilbertese -to work f o r  o r  t o  teach another. 
This i s  a r e su l t  of excessive independence and ir~dividualisin a16 means tha t  
a large landor.mw i s  unable t o  employ others t o  work h i s  lands for  him and i s  
only able t o  ge t  members of h i s  1Snlily t o  r.~orlr them. To a cer ta in  extent the 
master/servawt problem i s  being overcome by employment -throu~;h the Co-operative 
Societ ies .  but the reluctance t o  teach each other i s  an eve~r more r e s t r i c t i , ve  
pract ice  And means tha t  an expert culi;i~mtor, or  fishermad or  cidier of handi- 
cr.af.ts w i l l  ilot spread h i s  knowle6ge a d  i s  only prepared t o  pass it on t o  h i s  
family short ly  before h i s  death. This problem w i l l  only be overcome by more 
advanced education. 

. 

( ~ o t e  by the ildmii~iistration of the  Gilbert  and E l l i ce  I s l a ld s  ColoW.) 



The Gilbertese Co1muiiity - 
It seems necessary t o  add som brief  ir iformtion on the Gilbe-tese coni- 

munity i i a  orde7 Lo describe i n  grea,ter d e t a i l  the backgrouad or' the various 
a c t i v i t i e s  covered i n  t h i s  survey, and because the Gilber-tese necessarily 
have the prevailiilg i f  not the exclusive role i n  such a c t i v i t i e s .  

Villages ( f i g  13) a r e  spaced out a t  distances which vary considerably 
according 'LO the islands.  The houses staild on both s ides  of the road, or  on 
one s ide  only ?iheLl there  i s  too 1j:ttle space betveen the road and -;;he lagoon. 
These vi l lages  comprise groups of from f i f t een  to  f i f t y  huts, some-Limes more. 
The d~relliii .:~, buil-t en t i re ly  of   late rial from the coconut palm and pandanus, 
a r e  inost often s l i gh t ly  ra ised on cora l  bloclrs brough-t from .the reef f l a t s  oil 
the oceau side.  I n  the southern islands,  t h i s  elevation is occasionally very 
;;reat (P la te  I I a ) .  

Some of these huts have an addi t ional  s tory (p l a t e  I I ~ ) ,  ~rhich i s  reached 
by a small ladder. Generally, each house shel ters  one family o d y .  

In  an ogen space i n  the vi l lage,  and standing out among the other build- 
ings because of its s ize ,  the manejua, or  covxmni~ty house, is the meetiilg 
place oi? the no-Lables - the "Old Men" - and it is used more cenerally f o r  
a l l  the group manifestations of native l i r ' e .  I% a lso  ser-ues as a temporary 
she l te r  for  v i s i t o r s .  For others it is merely a road-pos6. These buildings 
sometimes are  of considerable s ize ,  as  sho~m i n  the photozraph of -the L i t t l e  
Makin maneaba (p l a t e  IIC), one of the la rges t  native buildinss i -1  the Gilbert 
Islands.  In  building these maineabas - as indeed any other house, or a canoe, 
even of the la rges t  s i z e  - not o m  n a i l  or screw is used. Mortise and tenon 
a r e  never used aiid pegs axe the exception. A l l  main aiid secondary par t s  a r e  
assembled and held together with co i r  cord (p la te  I Id) .  

Other buildings i n  the v i l l age  include canoe sheds and canoe-building 
she l te rs .  Finally, a few p igs t i e s  ace located i n  the shade ol; t rees ,  outside 
the v i l l age  on the inland s ide.  Some a re  b u i l t  of coconu-l; trunlrs, others of 
landing s t r i p  matting, a reminder of the war (see P la te  X I I I ~ ) .  

On the lagooil side,  buildings a r e  s e t  on p i l e s .  Soine, small and of 
f r ag i l e  construction, support a f loor  used for  f ishing a t  high t ide ,  ~ihen 
they a re  completely i so la ted  ill the rrater. Others, more s ' c ron~ ly  bu i l t ,  
,jut out over the !rater, and a m  comec'ced with the shore by !leans of' a f r a i l  
gangray of coconut logs. These a r e  Gilbertese pr ivies ,  b ~ t t  they are  some- 
times used for  seiieral ends. They a re  something of a salon, incomers and 
outgoers exchangiilg small t a l k  ~ ~ i ' i h  the  occupier, while a f ishing enthusias't 
who has been unable t o  f ind room OLI the f ishing platforms i s  qui te  happy t o  
use t h i s  ex , - l l en t  promoritory (a-t high t ide ,  of course). 

The v i l l a ~ e  is kept extremely cleai? and enlivened by flowers nlanted 
around the houses. They a re  mos-tly imported plants,  some valued Tor t h e i r  
f'ra,@mnce, others for  the beauty of t he i r  blooms and s t i l l  0-Lhers because 





they do not w i l t  eas i ly .  This l a s t  point i s  important since the making of 
l e i s  and ornameEts f o r  dances holds a very la rge  place i n  na-tive a c t i - ~ i t i e s .  

In  the  vil lages of the southern i s la ids ,  aild i n  par.ticular on Niirunau 
one sees,  usually around the huts, s ide by s ide  with pumpkins, numerous 
tobacco p ian ts .  The dr ied leaves provide a ra ther  poor substitu-Le f o r  s t i ck  
-~obacc'o when -<he l a t t e r  i s  lacliin;; or there is no money t o  buy it. 

F ina l l j ,  plants growing t o  a sood height a l so  shade or  decoi-ate the 
Gilbertese vil lage: coconut palms, pandanus, breadfrui t  t rees ,  pavpavs, 
tamanu, and a few trees  o r  shrubs of no ecoriomic value as poinciaims, acaly- 
phas ' and oleanders. 

Land Tenure 

Almost a l l  the land i n  the  Gilber t  Islands belongs 'to natives i~nd cannot 
be sold t o  anybody e l se .  

The establishuent of land re&istry has made r e a l  progress only since 
1939, vhen it was decided t o  appoin.t a Land Commissioner, while i ~ i  1948 a 
m t i v e  land court was s e t  up t o  a s s i s t  the Lands Conmission i?. clearing up 
an extremely confused s i tua t ion  cmwed by incessant disputes ainoiig natives, 
the confusion being made s t i l l  s r ea t e r  by the extreme f r a p e n t a t i o a  of 
properties.  However, t h i s  land reg is t ra t ion  rrorlr i s  s a  'LO be v i r tua l ly  
complet,ed i n  seven of the sixteen islands in the Group. 

We were to ld  t h a t  i n  the pas t  the Gilloertese did not l i v e  i n  vi l lages ,  
but t h a t  each farnily l ived on i ts  land (or  ra ther  on one of i t s  pieces of' 
land) .  It i s  possible t ha t  the inhabited p lo t s  were much b e t t e r  tended than 
they a r e  J!O>I. I~le Imov tha t  the authori t ies ,  f a r  from opposiilg a return t o  
past  conditions, would possibly be r?ady t o  encourage the natives t o  l i v e  on 
the i r  properties,  bu-t it i s  unlikely ihat ,  being now used -to comnunity l i f e ,  
the natives vould, of t h e i r  own accord, return t o  the e a r l i e r  scat tered mode 
of l iv ing .  

Emigration 

A young c i v i l  servant i n  Betio to ld  us half  seriously %Id half  i n  j e s t :  
"The best  produce of the Gilbert  Islands i s  the Gilbertese, considered as  
labour outside the te r r i to ry" .  iblith the exception of 0cea;-i Island and Nauru, 
which do ilot take him f a r  from h i s  envirolln~erlt and where the general condi- 
t ions  a r e  very similar t o  those i n  his  own t e r r i t o ry ,  ire do not think it would 
be such a good thing for  the Gilber-Lesc t o  migrate too f a r  aild .to countries 
where general conditians a r e  too differeil t  from h i s  o m .  

7 1 )  There i s  no ceLlt ra l  Land Register,  and each is land 'keeps i - ts  o m  Regis- 
t e r .  A s  regards the Lands ~or~r i~ iEs ion , . i~ t  would be more correct  t o  say -that 
r e a l  orogress vas first made betveei 1915 and 1937, when Yi. ICenileay completed - -  , 
settl&e&s on four E l l i ce  Islands an& &. Maude carr ied out a set-tlement on 
Ocean Island. However, D r .  Catala is dealing only with the Gilberts and I 
?io not t h i i l r  i - k  can be claimed tha t  r e a l  progress vas made i n  t h a t  Group un- 
til the Colmission was reconsti tuted i n  1$Jh7; 
(Note by the Administration of the  Gilbert and E l l i ce  Islands Cololly. ) 



We were to ld  'cha.t many of them Tie',- alriays ready t o  go, noi; out of 
necessity but cur iosi ty ,  andbecause upon the i r  return they would have an 
obvious super ior i ty  over the others.  They l i k e  t o  t r ave l  - jv.s4t l i k e  many 
people everyxhere - rather f o r  the ai,trac-kion of things nerr -thail iYom any 
corflpulsion. Therefore, the word "e:rodus" rdould n o t  correspond, ia rea l i ty ,  
t o  any i~? t en t ion  or  imperative need. Hovever, greater  nudoers of Gilbertese 
might leave i f  some among them rrere specialized i n  a trade,  but few o r  noae 
are .  

The most recent absentee figures made available t o  uu were: a t  the  
phosphate works, 452 men; at Christmas and Fanning Islands,  150; and a dozen 
scat tered on Canton and other islands.  Nearly a l l  of them a r e  contracit 
labourers cho a re  only temporarily away from the i r  home islands.  The number 
of women and children accompanyiilg them t o t a l s  approximately 350. 



The coconut palm, Cocos nucifera L.  reaches 20 m. or  more i n  heigh-t. - 
Like a l l  monocots, i t . ha s  no tap root, but a radiating,  much developed root 
system, the roots being constantly renewed. This i s  the reason ~711, 'che 
paJm is  so f lexibly attached t o  the ground, and so r e s i l i e n ~  t o  winds. 
Authors are  not agreed on the number of leaves of a normal t ree;  25 t o  35 
seems a reasonable figure.  It i s  seneral ly  accepted t h a t  it i s  necessary 
for  the coconut t o  gror.7 i n  a l i gh t ,  deep s o i l ,  indispelisable f o r  the good 
development of the root system. 

Standing water is nefarious and so i s  impervious substratum. The coco- 
nut may be regarded as  a halophilous plant,  because of i t s  tolerance of 
s a l i n i ty ,  but s a l t  is not indispensable. There is a l i m i t  to  t h i s  tolerance, 
beyond vhich the survival of the p lan t  is endangered. The needs of the coco- 
nut palm for  atmospheric humidity and r a i x  a l l  a r e  as great as for  grouild- 
water. It can be grown successfully or1 a l l  sor t s  of so i l s ,  i nchd ing  the 
very highly calcareous ones of the Pacific coral  islands.  

Flowers: The inflorescence is enveloped i n  a sheath, the  spathe. T o ~ a r d  the 
end of i t s  growth, t h i s  s p 1 i . t ~  d o n s  i ts  vhole length and the spadix, covered 
with buds, appears. The larger  buds are  female fior.rers, the smaller, male. 
The florrers of both se::es mature n.t d i f ferent  times, which prevents auto- 
fecundation. Fer t i l i za t ion  i s  real ized by crosses between t r ee s .  

Frui ts :  A longi-hdinal  section of a mature coconut show from outside i n :  

A - epidermis D - kernel iilcluding o i l y  endosperm and 
B - mesocarp (fibrous husk) small cyl indr ical  embryo 
C - Endocarp ( s h e l l )  E - cavity vhich contained the l i c p i d  (1) 

Productivity: It i s  usually accepted, tha t ,  under optimum c o n d i t i o ~ ~ s ,  the 
f irst  f r u i t  appears about the  6th o r  '7th :rear. Actually, under normal con- 
di t ions ,  a planted coconut t r e e  begins useful production cbout the 10th 
year, and f u l l  production about the 15th year. I n  the  b e s t  physico-chemical 
conditions, and under cul t ivat ion axl care, a coconut may reniaii.1 productive 
u n t i l  i t s  '(0-bh year and even furiiher. 

Life-span: Generally, the productive l i f e  of a coconut palm can be compared 
t o  hurnan l i f e  i n  length. 

(1) Tlds  l i ~ u l d ,  r i c h  ir: potash za l tc ,  is erroneously referred t o  as "coco- 
nut milk"; i - t  riould be much more accurate t o  c a l l  it "coconu.t sa-ter", b2- 
cause t rue  "coconut milk" is a r.rhite milliy l iqu id  expressed from grated 
fresh coconu-t kernel and used as an indispensable ingredient i i l  the prepar- 
a t ion  of maay Pacif ic  is land foode and sweetmeats. (Ed.) 



Yield: Various av.thors, especially J. ,1.&m (19.2) give as generally accepted - 
as  fiorroal, averages of 5,000 t o  6,003 nuts for  one tori of copra, x i t h  extreme 
figures of 3,500 wid 8,000. AcLm a,lso indicates as  normal a copra yoductioil  
of 5 t o  8 k2 per  t r ee  per year.?') It be kept i n  mind .Aat  these f'izures 
re fe r  t o  planted coconut t r ee s .  

PART I: THE COCONUT PALM I W  TIE GILBERT ISLAl'DS 

Except for  the very small number of coconut t rees  t r u l y  planted i n  the 
agr icu l tura l  sense of the word, 1 imnuense majority of the pa lm covering 
the Gi1ber.w often form a r e a l  fores t  ra-Lher than a plantation.  This does 
riot inval idate  the remark of' Turbott (19:9), tha t  most of the coconut t rees  
of the Gilberts ?:ere planted by man. If planted mans pu-Yi;in$ i i i  place a 
sprouted coconut, then it can be accepted tha t  the cocoilut fo re s t  has been 
a t  l e a s t  i n  the beginning planted by nian. This intervention has boen l e s s  
obvious a s  times passed and now there is a much greater proportion of spon- 
taneous t rees  than "planted" t r ee s .  This w i l l  be be.kker undersLood fur ther  
on when the "cult ivation methods" f o r  coconuts a r e  studie6.  

The height of old coconut p a l t i  'anges frorii s i x ty  t o  eighty fee%. The 
l a t t e r  f igure i s  rearely exceeded. Generally, the palms d o n 3  the ocean 
shore, and even more those along -the lagoon shore tend t o  lean outmrd, while 
those i n  the i n t e r io r  are  s t ra igh:~.  Some av.thors think ths'i. t h i s  leaning 
is not due t o  the l~ ind ,  but t o  a ti'opism t o  l i g h t .  The in'te,.ise ref lect ion of 
l i g h t  from Lhe water, especially on the lagoon side,  and from the sand, in- 
t ens i fy  t h i s  e f fec t .  

The palms oil the ocean s ide  sholi a much l e s s  abundant l e a r  system than 
those i n  i;he cen-tre and on the lagoon s ide.  There a r e  seldom nore "iar~ 
tbrenty fronds. The fronds a r e  nuch daraaged by the spray which "burns" p a r t  
of the  pinnae, especially during drought periods, a ld  the  palins have a 
f a i r l y  consistently lorfer production of mts. 

The coconut palms i n  the cen t ra l  area  form .thick stands prac.Lically 
everycrhwe. These stands a r e  :lot a lmys  only of t a l l  palms. Young coconut 
palms, occasionally i n  large numbers, z r o m  from nuts sproubefi ??here they 
f e l l ,  a r e  found with palms of a l l  ages and conditions, as  are  a l so  representa- 
t ives  of species of trees,  shrubs and 1011 plants.  This jungle generally 
s t a r t s  for ty  -to f i f t y  metersback froii1 Cne rampart (ocean s ide)  alld covers 
zn area pyopor-tionate t o  the r.riCth of the  island. It is soraetimes so dense 
t h a t  it i s  d i f f i c u l t  t o  walk -through (p la te  111a) especially vhen it i s  a l so  
choked up with hea:ps of dry fronds a r~d  the trunks of dead palms. 

On -the lagoon s ide the "fores'c" of palms becomes s l i ~ h t l y  thinner.  
This i s  mostly due t o  the road coinnoon t o  a l l  these islands,  and t o  the  clean- 
iilg which i s  &one on e i the r  s ide  of it t o  a distance of 0 t o  10 iii. The s t r i p  

n A coconut palm, under optimum conclitions, i s  capable of producing well 
over 100 nuts a year, but, a t  55 palms per acre, an annual y ie ld  of 4,500 
iiuts per acre may be taken as  a very good plantation averase. (5d. ) 



of land between the road and the lagoon i s  sometimes very iiarrorr, only a few 
metres wide. The coconut palms shel-kering it a re  generally l e s s  close to- 
g&lier than aiyyvhere e lse .  

Our f i r s t  impression on a r r i v a l  i n  these i s l a~ lds  vas e:ii;rer,mly painful. 
E x e p t  i n  a very fev privileged areas,  the coconut palms ref lect-d  t ragical-  
l y  the e f fec t s  of an inteiise drought which had las ted  almost tr;o years. 
Over considerable areas on many islands,  even on those of the  northern group 
reputed t o  be the l e a s t  affected, the  rusty-yellotr leaves seemed burned by 
'he s Others, dry and s t i l l  a-Ltached, were hanging c1or.m the trUii1is vhich 
>rere sometililes en t i re ly  covered (P la te  11111). The almost complete absence 
of nuts added to  t h i s  sad p ic ture .  blost palms e i ther  d id  not bear any i:uts 
a t  a l l  o r  they had ex-tremely small or  a'crophied ones. Nevertheless, an un- 
opened spathe appeared here and there.  Only palms near the v i l l ag l s  which 
they she l te r ,  and some others under ve-ry exceptional conrlitioiis, s t i l l  bore 
just  enough coconuts t o  deserve t h e i r  names. 

The return of the ra ins  enabled us, l e s s  than t ~ r o  months l a t e r ,  t o  form 
a much be t t e r  inkpression. Almost daiLy rain ,  often very abundant, rapidly 
changed the dismal pic ture  i n t o  a comforting sight;  t he  fronds rrere preen 
again; inflorescences r.iere numerous but  generally did not s e t  frui'c.cl) The 
inflorescences rihich then followed i n  rapid succession, a l so  f a i l e d  t o  s e t ,  
as could be seen from the abundance of' small nuts, t e  nimoiiIioi, s l i gh t ly  
bigger than hens' eggs, s t reving .the rround i i i  greater numbers every day. 
Later inflorescences i n  s p i t e  of continuing heavy rains  w r e  more success- 
f'ul, and l e s s  than sir: months a f t e r  the  begl-wing of the  rains,  most t rees  
bore ilumerous nuts a t  various s tases  of development. 

Thus, our l a s t  impression of the Gilbert  Islands was the  opposite of 
the f i r s t .  !,lithout appearing over-optimistic, we could give a ii10s.t favour- 
able forecast  fo r  the coconut crop t o  be gathered i n  under a year, even i n  
the islands of the Southern group. Although there, the recovery rras notice- 
abLy l a t e ,  and perhaps proceeded rnore slor,rly, the ra ins  were abwda l t  and 
dis t r ibuted ovep a long period; they vere not completely over ~rhen rie l e f t  
and it .rim generalLj. f e l t  t h a t  the iresterl ies,  expected t o  blor: i n  October, 
rrould again bring some more rain,  making a good crop rnore cer ta in .  

One of the character is t ics  erhich force themselves on the a t ten t ion  of 
an observer when examining coconut palms i n  the Gilber t  Islands i s  the  extra- 
o r e n a r y  development of the  root system high above ground l eve l  (p la te  1 1 1 ~ )  
found iii most t rees .  This phenomenon i l l u s t r a t e s  the  need for  these t rees  

(1)  It is interest ing to  note t ha t  the  same observation was m d e  a f t e r  the 
great  drought of 1924-1925. I n  the  "Haildbook for  Atoll  Research", Pacific 
Science Board, National Research Council, May 18th, 195.1, 13.10, appear these 
few l ines  taken from the h i u a l  Report fo r  these years (no. 1369, 1928): 
"The drought then broke and  .the coconuts which had ceased t o  bear, put out 
fresh spathes of blossom'. When the spathes opei~ed, however, raiils f e l l  with 
such to r r en t i a l  force t ha t  the young blossom was beaten from .&he s ta lks  and, 
though the palms throve, thc firs-;; coconut crop was a f a i l u re . "  



t o  build a s o r t  of pedestal of roo-Ls t o  strengthen t h e i r  base because the 
iluts they come from simply rooted where they f e l l  or  were not p l m t e d  deep 
enough. Such development prac t ica l ly  never occurs on palms grorm irom sead- 
l ings  transplanted under good coiiditions. Root formatio?l a loq ,  the  trunk 
occurs a l so  i n  cases of natural  lx jezing of coconut palms ~.rhich i o r  various 
reasons ha-ve bent towards .the ear ih ,  and then s t a r t ed  grorring uprighi; again 
(p l a t e  I I I d ) .  Such cases are  not  excep'cional i n  the GilberCs and even such 
grotesque t rees  have great  v i t a l i t y  and bear many leaves a.ld i?=ts. 

A &reat  many t rees  have at t h e i r  bases and s l i s h t l y  above ground a mu- 
ber or' addi t ional  r o d s ,  issuing ;'roc1 breaks i n  the bark. Thcse breaks may 
be due t o  the influence of a parasi te ,  but it i s  a lso posqible t h a t  they nay 
be the resul-t oi  the natural  growth of the roo.Ls, intended t o  streilgthen the 
palms. This consolidating might be rendered necessary by 'erosion of sWdy 
places where x,iinds can easi3.y blow -the s o i l  away. Such hypotheses a r e  con- 
cerned oaly with a small number of cases. S t i l l  other t r ee s  show a t  heights 
up t o  2 m. ringli!.ce swellings, wikh y o u ~ g  roo-$s appearing vhere the bark 
cracked. Other p a h s  had l o s t  t h e i r  bark a11 cround the s t i pz  oil a wid-ch 
of several  dn., and were encased i n  sleeves of nat ted roots.  We have no 
sa t i s fy ing  ehplanstion for  these plienomena, which  ma^ be due Lo pa ra s i t i c  
e f fec t s .  Similar root production is the rule  where the bark has been damaged 
by f i r e .  

We observed a very large nmber of pa lm tha t  should have been fe l led ,  
as  they were 'COO old, s t e r i l e  o r  so ra re ly  proCuctive t h a t  t h e i r  existence 
was not jus t i f ied .  These useless palrns e i ther  occupy space necessary io r  
younger specimens, or  crowd productive p a h s .  Often the density i s  so high 
t h a t  the palms ge t  i n  each o ther ' s  tray both a t  the base aild s~munit. ' Some 
are  choked, others cannot spread, and t h i s  condition can only lover the gen- 
e r a l  yield,  especially when the  tangle i s  increased by the luxuriant and 
usually n ontrolled growth of the shrub and t r e e  species of the under- 
growth. Y 4 

The question of spacing seems t o  us t o  be of great  importance. In  some 
areas we were able t o  verify t o  vhz; exteiit ~lormal spacing, resul t ing i n  a 
reasonable number of coconut palms for  a given area, could be benef ic ia l  to  
the t rees .  Good examples a r e  the palms of the Makim School i n  Abemama and 
those on the s i t e  where the future  Bikenibeu school i s  t o  be buil-i;. I n  
s p i t e  of the irre,ydaritjr of t h e i r  dis-tribution ( ~ i g .  l h ) ,  the  lather w i l l  
be given as  an example of normal density. Table V l i s t s  che number of 
fronds and iluts borne a t  a &veil tilde by each of these 138 pabns. The t o t a l  
number of' palms i n  the vhole area  i s  more s ignif icant  than the excessive 
proximity of some ol" the palms at the base; i.i f a c t  it of-ten ha~peus  tha t  
vllen the bases of palms a r e  almost touching t h e i r  swuai'cs qui te  f a r  apar t .  

(1 )  Nev Gil'oert Islands Regulatious r i i l l  provide for  the establishment of 
Agricultural  Comittees.  Through these organisations it is intended t o  
plan a dr ive on cut t ing out o v e r - a ~ e  t r ee s .  ( ~ o t e  by the Administration 
of the Gilber t  and El l ice  Islands Colony. ) 





This needed adjustment of the  crowns is rea l i sed  readi ly  tihanks t o  the  easy 
bending, curving and l a t e r  straightening up of the  palms. But t h i s  balance 
can be achieved only i f  the palrus a r e  approximateiy of the  same age and i f  
they are  not too numerous, which unfortunately i s  not always the case. 

The most frequent pic ture  i s  t h a t  of coconut palms of a l l  ages; the 
youngest suffer  from too much shade and cannot develop unless old palms die  
and make room for  them. But only a few palms p r o f i t  by t h i s  natural  replace- 
ment; while a great  many nore a r e  hampered by excessive density.  A t  a &is- 
tance from such tangles, areas w i l l  often be found where the coconut palms 
have been destroyed by f i r e  and the plants  of the bush have spread, forming 
shrubby vegetation. These observations apply t o  a l e s se r  or  greater  extent 
t o  a l l  islands i n  the Group. 

Coconut palm var ie t ies  

The natives of the Gilbert  Islands recognize some var ie t ies  showing 
r e a l l y  dif ferent  character is t ics .  In  Tararw f o r  instance, where we were 
able t o  make a careful stuay of these character is t ics ,  the natives first 
divide coconuts i n to  two categories according t o  ~vhether the mesocarp is 
edible ( t e  bunia) o r  inedible ( t e  n i ) ( l ) ,  a charac te r i s t ic  of some palms and 
not of cer ta in  stages of the development of the f r u i t  ( p l a t e s  IVa and IVb). 

I n  each of these groups the coconuts a r e  then arranged according t o  the 
colour of the epidermis, two colowrs only being taken i n t o  consideration: 
green and orange. 

The var ie t ies  with edible mesocarp are: 

Te bunia uraura - pale  yellow-green with orange t inge 

Te bunia roro - gale  green 

The var ie t ies  with non-edible mesocarp are: 

Te n i  uraura - yellowgreen orange 

Te n i  roro - t rue  green 

A few essen t ia l  charac te r i s t ics  of the var ie t ies  w i l l  be found i n  Table 
111. Unfortunately we did not have enough nuts a t  our disposal and had t o  
be content with three nuts a t  the same stage of ripeness (inoimoto), which 
were howver gathered on palms typical  of each var ie ty  and from the same 
loca l i t y .  It would indeed have been d i f f i c u l t  t o  ask the natives t o  take 
too many nuts from t h e i r  individual stock, rihich was l imited a f t e r  the  
drought. 

'(1) Synonym Te n i :  the  coconut palm i n  general. 



A few remarks concerning these var ie t ies  a r e  necessary: 

1. It seems possible t o  connect -the "-i-e bunia" lwith t he i r  edible nmo- 
carp v i th  Lhe "Saccharins" variety o i  M i ~ u e l  ( c f .  Baas Beckine, 1949). 

2.  The use of colour only as a cr i ter ion makes it rather  d i f f i c u l t  t o  
separate var ie t ies  especially i n  the  case of " t e  bunia uraura" and " t e  n i  
uraura", which have alraost the saine co'lour. A spec i a l i s t  would have t o  
study i n  greater  d e t a i l  t h i s  del icate  ques'iioil of coconut var ie t ies ,  and we 
recommend tha t  such an expert should v i s i t  'ihe Gilbert  Islands. 

Gilbertese terms i o r  stages of cocoi1u.t deflelopment 

The importance of the coconut palm i n  the l i f e  of the Gil'oertese people 
i s  such th%t they have a comparatively r i ch  vocabulary for  it. For each 
s-tage of gror.r'cin of the palm or  the .lu-i .there i s  a special  e r r  some of 
which terms w i l l  be used i n  the course of t h i s  survey. I-t should be added 
Chat some confusion seems t o  prevai l  ic  the vcirlts of some authors on 'the 
exact meanings of cer ta in  words i n  -this special  .vocabulary. 

It can be noted (Fig. 15) t h a t  the  arrangemeilt of the various growth 
stages of the nuts corresponds sort~erihat t o  a normal grovth curve. 'ide re- 
corded the weight of nuts and quanti-Ly of l i qu id  ?ound a t  zach successive 
stage. It may be noted thaG the grea tes t  volume of l i qu id  corresponds t o  
the moimoto stage, and tha t  the nuts a r e  gathered precisely  a t  t h i s  s-Lage 
if they a re  intended for  drinking purposes. The same table  f ina l l j .  indicates 
the pH measured by colorime.try for  the  vwter of four nuts a t  2ach stage.  

The palm i t s e l f  vould be ca l led  on Taiea%:a, for  instance, by the follow- 
ing names: 

Te i-iki - Germinated nut ' 

Te uto - Stemless cocorlut seedlliig with oilljr a tuf'c 
of Pronds v i s ib le  above ground. 

Te ene - The palin vhen the trunk i s  be:jii?niil$ Lo ap- 
pear. 

Te lsaikai - R palm which has no't yet  borne flowers or  
f r u i t  . 

Te n i  - Productive coconut palm. 
Te n i  nilrawai - Very old palm bearing only a fev small fronds. 

libnorrnali t i e s  

Three abnormalities may be me~~tioned: 

I .  ~nflorescences  a r e  sometimes f o u ~ d  which a re  not r m i f i e d  and 
form a simple spike instetzd of several  as  is the rule .  T h i s  anoinaly, ca l led  
ne mori, ( p l a t e  I V ~ )  involves a l l  the  inflorescences of a s ingle  palm. The 
iiuts reach maturit2.. This i s  quite cer-Lainly an abnormality, i ~ o t  a var ie ty .  



TABLE 111. Variet ies  of Coconuts on Tarawa Atoll.  

Categories 
Variet ies  

Color of epidermis 

Color of pe r s i s t en t  tepa les  
a t  the  base of t he  nut 

Dimensions of 3 nuts of 
each var ie ty  

Length of r idge 1 i n  cm 
Length of r idge 2 i n  cm 
Length of r idge  3 i n  cm 

Circumference of nut i n  cm 
Length of nut i n  cm 
Height of nut  i n  cm 
Width of nut i n  cm 

Thickness of mesocarp i n  cm 
Thickness of enaocarp i n  cm 

Length of s h e l l  i n  cm 
Width of s h e l l  i n  cm 

Weight of whole f r u i t  i n  g 
Quantity of water i n  m l  

Color of inflorescence and 
very young f r u i t  

Color of rachis  of young 
palm leaf  .- 

Length 
of s h e l l  

Nuts with edib le  m 
Uraura 

Lght yellow-green with 
range t inge,  almost white 
c t  the base 

)ark green fringed with 
range 

1 2 3 

Light yellow almost 
ivory 

Yellow orange 

>carp: t e  bunia 
Roro 

Light green, almost white 
it the base 

:reen, fr inged with yellov 

Nuts with inedible 
Uraura 

Green-yellow orange, pure 
green a t  the base 

Very l i g h t  green 

Green 

Length of r idge  

Green, broadly fringed 
with - orange 

1 2 3 

Yellow 

Yellow orange 

socam: t e  n i  
Roro 

Green 

:reen, fringed with orange 

Light p e e n  

Green 

. . 

-/ 

Length of nut  Width of nut 

Circumference 



Fig. 15 Coconut palm variety "Te Ni Roro" Taram Atoll. Characteristics of the different stages of growth of the nuts. 



11. Te wae (P1a.k IVd) a r e  aspernious nu-ts, without hard endocarp, i n  
vhich the fibrous resocarp occupies a l l  the space with the exception of an 
extrenely reduced centzal  cavity.  These nuts are  always very long. I? cur- 
ious f a c t  i s  t ha t  the s a x  palni~lay bear a t  the sai,.e cihe bunches of t e  
wae and, fro:.] other iilflorescences, bunches of nor;:al .aid f e r t i l e  nuLs. 

<.. 111. There is a teratological  case which, while e:.tremely rare, should 
nevertheless be mentioned, first because of i t s  6-trange character, and 
second because of i t s  connection with the h a r ' b ~ u r a ~ e  of pes t s .  

The f i r s t  character is t ic  i s  t h a t  the l e a f l e t s  cnnnot open because on 
one s ide there is a s t r i p  which f i t s  in to  a s l o t  on the opposite s ide of 
the l e a f l e t .  The second charac te r i s t ic  i s  tha t  each l e a f l e t  show i n  i t s  
proximal pa r t  two successive folds  a t  a very acute aagle. The aspect oi' t h i s  
fascia t ion (p la te  V a )  reainds one strongly of the Elaeis with "welded lcaf-  
l e t s "  (Elaeis Dybowskyi pus), ca l led  "Fa&" i n  Daho:.iey, but  t h i s  i s  0i3ly e 

Y 

coroparison of general appearance since we have here a s t e r i l e  teratological  
coconut palin and not a variety f ixed w d  f e r t i l e  a s  :for "Fad&"' The term 
"welded leaf le t s"  i s  inappropia te  i n  both cases, because the l e a f l e t s  are  
no rml ly  formed secondarily by the s p l i t t i n g  02 tine blade, and here r e m i n  
xore or l e s s  united. 

Such p a h s  should be mth le s s ly  destroyed since they are  hoi;~es f o r  
pests,  each closed l e a f l e t  shel ter ing a great  qaanti ty of Decadarchis and 
other ihxolepidoptera  not yet  ideil t if ied.  

ha r f  Coconut Palm - Coco Niio 

A few t r i a l  plm'cings of dwarf coconut p a h s  have been i;:ade from si.:all 
nui;ibers of nuts: three dozen iii 1949, s i x  dozen i d  1950, and qui te  rece!i.tly 
again about the same ilulber. It i s ,  of course, iinpossible t o  draw any con- 
clusion whate-ver from the few young palms grom froci the two f i r s t  consigl- 
mexts. These had been pla:lted too  recently, and 'irere very widely dis t r ibuted,  
under very varied conditions. 

Pests - 
Generally speakiag it can be s ta ted  t h a t  c o c o ~ t  palms i n  the Gilberts 

a r e  a t  present f r ee  from the worst pests ,  except f o r  'chose l i s t e d  below and - --. 
a lso  a very t iny psychid srhich causes very l i t t l e  damaze, and aii undeter- 
mined borer whi,:h br-rrotrs i n  the  blade of the leafle'cu and pupates under a 
f i ne  s i l k  layer  near the ~.;aiii vein. Although these larvae can be very 
numerous on some t rees ,  t11e.j do not seein t o  a f f ec t  them. The same is t rue  
of the t rees  carrying a ra ther  large nuiaber of Coccidae. The pa lm i n  -the 
Gilberts a r e  f r ee  of Brontispa and rhinoceros bee t le .  

Lepidoptera: 

Decadarchis sp. (Lyonetiidae). Common i n  a l l  the coconut groves of the 
Gilberts,  but the damage does not seem cause for  vorry. These insects  are  



never very numerous on one t ree ,  except i n  the aberrant palms whose fronds 
do not unfold, where they occur i n  extraordinary abuidance, due t o  the pro- 
tect ion they a re  afforded. The p a h s  imrrediately around these may be ,:lore 
infected than those f a r  away. 

Coleoptera: 

Diocalandra frumenti (F. ) (Fihynchophorinae) . This r.reevil, although f a i r l y  
generally dis t r ibuted i n  the Gil-berts, does not create  the kind of spectacular 
damage wrought by the closely r e l a t ed  species D.  t ah i t i n s i s  (~u6r in-~e ine-v i l le )  
i n  other regions of the Pacific.  It bras never-found i n  a r ea t  numbers, but i n  
groups of a-fev individmls  under the bark of the trunk,-where the larvae and 
pupae a re  easy t o  find.  They were often found on s ~ , ~ a l l  nuts f a l l en  on the 
ground who had f a i l ed  t o  s e t  ( t e  nimaimoi). 

Pentodon or  Papuana sp.( ' ) (~carabaeidae) .  This beet le  has been ten ta t ive ly  
ident i f ied as  Papuanc. hcbiieri Fairm. by ivi. R .  k s o n  (of ~ u v a ) ,  as Pentodon 
aus t r a l i s  Blackburn by Bryan and by Swezey as a siiiall r e l a t i ve  of the co- 
conut borer (0ryctes s p . ? ) .  More specimens a re  evidently needed, we had 
oirly one inale and one fei,;ale, sen t  t o  Honolulu. The ilatives say t h a t  t h i s  
insect  bores i n to  the tubers of babai and it was L'ouid ea s i ly  by us (and 
l a t e r  by R .  Mason i n  the same p a r t  of ~ a r a w a )  on the bases of banana plailts. 
The insect  i s  s a id  a lso t o  a t tack young coconut paLds but we were unable t o  
verify t h i s .  P. Lepesme (1947) says t h a t  Papuana rroodlurkiana Montr. ( f o r  
rrhich he gives many sy:~oiip~s,  but  no P. hiibneri) is reputed t o  a t tack young 
coconut plants,  burroving in to  the gr%md and destroying the plants a t  the  
base of the  stem. 

Orthoptera: 

Graef fea  coco hags (flew. ) ( f onnerly ca l led  ~ o ~ a p h u s ) ,  Phasmidae. Native 
name: t e  __E_r roka t i  roltati.  ~ronounced rokass i s  uiidoubtedly a d i s tor t ion  of 
"locust").  This insect  h& caused much damage t o  palms on Abemama and i s  
a serious th rea t  for  the r e s t  of the  area.  

Damage: The l e a f l e t s  of the fronds a r e  i n  the beginning marked by indeuta- 
t ions  a t  f i r s t  ra ther  f a r  apart .  A s  the  blade i s  eaten between them, there 
r emins  f i na l ly  only the vein. The eggs l a i d  by insects cl inging t o  the 
hanging p a r t  of the frond r o l l  i n  the trough forned by the main vein of the 
frond and those of the l ea f l e t s ,  and f a l l  on the ground a t  varying dis-Lances 
iron1 the t r ee .  Some imst r o l l  i n  the opposite direction,  t ha t  is, toward the 
base of the  frond, and na.l;e control  of the  pes t  d i f f i c u l t .  Many weeks a f t e r  
the laying, the eggs hatch and the young insects  climb the nearest  palm trunk. 

( 1 )  According t o  D r .  0. L.  Car t r~r ight  Pentodon aus t r a l i s  Blackb. is now 
regarded as a synonym of Metanastes vulgivatus O l l i f f ,  found i n  Lord Hove 
Island, New South Wales a id  South ~ u s t r a l i a . ~ a ~ u a n a  hcbneri Fairm. i s  
found on Duke of York Island and New Bri ta in .  'I'he?r are  not especially - 
r e s t r i c t ed  i n  food habi ts .  - Ed. 



Fig, 16 Extension of Graeffea cocophaga New, 

on Abemamn. Atoll.  

Extension in 1951 



History: In  Sabatier, 1939, p. 36 we rend: "TTJO pesto a r e  prospering: a 
long-bodied locust  imported froi ,~  Hawaii, which ea-ts the leaves of the  c0~0n l . t  
palms i n  Abemama. . . ." ( the  second p e s t  is the beet le  discussed above). We 
met the author, of the Sacred Heart Mission, nov l iv ing  on Tart~lJa a f t e r  '40 
years on Abemama, who gave us some valuable addi t ional  iriformation: he to ld  
us t h a t  Graeffea i s  sa id  t o  have been introduced from Hawaii or  from ICusaie 
t o  be shown t o  the natives as  a cur ios i ty  about 10 years before h i s  a r r iva l ,  
therefore about the beginning of t h i s  century. He rrrote: "I - the  pes t  which 
eats the  leaves of the coconut t r ee s  had i ts  center i n  the l a s t  v i l lage t o  
the north, Tapiang, and stretched f o r  3 t o  4 lciloneters along the road. 11 - 
Another point  attacked was c. l i t t l e  t o  the north of the vi l lage of Takatirilca, 
the second vi l lage from the north. I11 - A t h i rd  point a t  the  south end, i n  
an i s l e t  ca l led  Kena. There may be other points of l esser  importance." 

Present conditions: During our s tay  i n  Abemaliia we t r i e d  t o  make as  complete 
a survey as  possible.  Here a r e  the r e su l t s :  

I - Graeffea in fes t s  the a t o l l  from the northern t i p  .]ear Tabiang t o  a few 
hundred meters beyocd the vi l lage of Tabontebilre. In  -the v i l l age  i t s e l f  3% 

Tabontebike, it is in te res t ing  t o  note t h a t  the  palms were not attacked by 
Graeffea, l ~ h i l e  l e s s  than 20 ae t e r s  away on the other s ide  of the road a 
great  zany t rees  had mony v is ib le  paras i tes .  Perhaps the smoke from cook- 
ing f i r e s  and sone other fac tors  dis txrb the insects  i n  the vi l lage.  

I1 - A t  the other end of the a t o l l ,  the center of in fes ta t ion  observed by 
Sabatier on Kena i s l e t  has extended t o  the  next i s l e t  and spread fo r  about 
2 1 Kena i t s e l f  i s  completely infested.  It seem t h a t  a l l  over t h i s  i s l e t ,  
the damage i s  worse t h m  anywhere e l s e  ( i n  percentage of t rees  and fronds 
damaged). The map ( f ig .  16) speaks f o r  i t s e l f .  To ju s t i fy  the importance 
we give t o  t h i s  pes t  we can quote other authors. Froggatt (1914) quotes 
Wyatt G i l l  on an invasion of t h i s  pes t  on the Hervey Islands "An invasion 
of these voracious insects  i s  almost as  much dreaded by the Islanders as a 
plague of locusts i n  the East. - I have seen iiiililense groves of coconut palms 
destroyed i n  a few months by t h i s  species of phasma . . .". Simmonds and 
Copeland a l so  report  cases of sudden propagation of t h i s  insect ,  which we 
had seen ourselves i n  other regions of the Pacific (~a - t a l a ,  1948). 

In  Abemama, the infesta t ion i s  not as  much of a catastrophe as  t h a t  
described by Wyatt G i l l ,  bu t  the  fronds of the  paL<:s a r e  daliaged and the 
yield of nuts must be affec'ied. It can always be feareii t h a t  a combination 
of favorable circumstances !nay soh~eday provoke a r~lore serious invasion by 
th i s  pest .  We do not lr:ao%r any enemies of it, but  there may be a paras i te  
controll ing it. It can especially be feared t h a t  Graeffea iilay migrate t o  
other pa r t s  of the archipelago thus f a r  a11 f r e e  of i - k .  No one can predict  
the possible r e su l t s  of such a spread. 

When we landed on Ocean Island, we observed on a large whale boat 
taking labour and f re igh t  ashore from the Tarawa ship, an acridian which, i n  
the absence of accurate iden t i f ica t ion ,  would a,ppear t o  be of the  genus 
Catantops. During the next fev  days, we were t o  observe the very serious 
damage caused t o  the  coconut p a h s  of the is land by comiderable numbers of 



the same insec t .  This "locust" has not yet  been inentio~led i n  the t e r r i t o r y  
of the Gilbert  Islands proper, and we have not observed it there.  

Miscellaneous: The coconut crab (3irgus l a t r o )  does not cause very extensive - 
damage. On the contrary, the  rats=nd the da.mage i s  i n  proportion v i t h  
the density of the plant  jungle and a l so  with the density of the palms of the  
variety -te bunia with edible husks. I n  places we sav soine till sleeves in- 
tended t o  keep the r a t s  from climbing the trunks, but  t h i s  device i s  often 
not very e f f i c i en t  as the fronds of the palm t o  be protected touch those of 
other t rees  and r a t s  can get  Prom one t r e e  t o  ano'ther t h i s  way. The natives 
do not seem t o  t r y  any inore active control, a d  it seem t n a t  a minimum of 
care would substant ia l ly  reduce the number of rodents. 

A s  fo r  cryptogamic infections, they did not appear serious except f o r  a 
l imited area on Abevanne. where many l e a f l e t s  were infected by Pestolozzia. 

PART 11: TIE COCONUT PALM AEJD TIE CLIIviATE 

Most of the manuals on the cocoimt discuss the optiniurn s e t  of cond i t i ox  
for  a ra t iona l  and prof i table  cul t ivat ion.  None of it applies i n  the  Gilbert  
Islands. The coconut pahis of low cora l  islands and those of the Gilber t  
Islands i n  par t icu la r ,  grow under special  cl imatic a;x3 edaphic conditions, 
which, it should be said, are  often mediocre, and they cannot behave l i k e  
those giving a very high and more repplar y i e ld  i n  more favoured regions of 
the Pacif ic  where com~erc ia l  cul t ivat ion prevai ls .  On the other hand, the 
considerable s i z e  of the  coconut groves and the  grea t  hardiness of the co- 
conut palm i n  the Gilbert  Islands make up for  the poor conditions. 

Response t o  Drought: blhile as  regards r a i n f a l l  has t o  divide the archi- ----- 
pelago i n t o  three groups, north, centre, and south, it would seem t h a t a s  re- 
gards the behav io~r  of the  coconut palm, these dis t inct ions  a r e  l e s s  sharp, 
and might even be reduced t o  one group for  the northern and cen t ra l  islands 
and another for  the  so~lthern islands.  It has. a l so  been indicated t h a t  the  
islands of the southern group were affected by droughts inore than those i n  
the centre and north. However, these l a t t e r  sometiues pay a very heavy pr ice  
for  droughts, although the human popul&tion of these t e r r i t o r i e s  is not too 
severely affected.  

From the extensive information we were able  t o  gather on the spot, it 
appears t h a t  the  production capacity of the coconut paln may be retained on 
an average f o r  eighteen i;:onths a f t e r  the  beginning of the drought period. In  
other words, not only does the lack of r a in  have l i t t l e  bearing on the future  
of inflorescences which have already formed, but  spadices continue t o  appear, 
and the ripening of the  nuts w i l l  not necessari ly be affected.  Their s i z e  
nay decrease considerably (see Table I V  of weights for  ~ i k u n a u )  but the ?neat 
?:ill be ~rell-developed and the qual i ty  of the  resulti!lg copra t r i l l  not be 
affected. This "prolonged productivity" cannot be predicted and depends i n  
f ac t  upon conditions varying considerably from one place t o  another under 
the influence of basic factors  ( s o i l s ,  moisture, degree of s a l i n i t y  of the 
ground water, e tc .  ). It a lso  varies from one palm t o  another according t o  
individual charac te r i s t ics .  



TABLE IV 
Size and weight of 50 Coconuts g r o w  during period of drought oil 
Nikunau, and the weight i n  ounces of t he  freshly cut  coconut meats. 

- 
Length i n  Circumference Vhole DJut Meat, f resh  

Nos. inches i n  inches bit. i n  Oz. W t .  i n  0 2 .  



TABLE IV (continued) 

Length i n  Circwiiference Whole >Jut Meat, f resh  
Nos. inches i n  inches Wt. i n  Oz. W t .  i n  Oz. 

Total  veight f resh  meats - 12.3 oz. o r  4.054 Kg. 

Total  veight dry mea-ts (copra) - 91 oz. or 2.580 Q. 

Loss of weight on drying - 36.35 per  cent 

19,380 coconuts required per ton of copra a t  Nilcunau, 
Southern Gilberts, &wing period of drought, 
1951. 



As drought continues, the  f resh water reserves iii the sub-soil decrease 
and i n  the  uiost serious cases they may eventually be exhausted. Such fac tors  
as  sunlight and vind become adverse because they increase the loss  of water 
from the leaves. The palms become l e s s  productive and f i n a l l y  not a t  a l l .  
But such is the extraordinary resistance of the  pa.lm, t h a t  even a f t e r  weather- 
ing more than two years1 intense drought and i n  the  most affected areas,  it is 
s t i l l  able t o  produce inflorescences. The natives use these for  the e s sen t i a l  
production of lrarewe (toddy) and stand i n  no danger of cur ta i l ing  copra pro- 
duction by doing th i s ,  since, i n  most cases, tine flowers t.rould not have s e t  or  
vrould have produced abortive nuts without any colriercial value whatsoever. 

It is obvious t h a t  the  effects  of drought a r e  i10t f e l t  everyvhere i n  a 
t e r r i t o ry  wbth the sane acuteness, and t h a t  the palms r eac t  d i f fe ren t ly  ac- 
cording t o  age, individual character is t ics ,  and, most of a l l ,  according t o  
t he i r  location.  Thus on each is land there  may be sees 'to a very great  degree 
a rep l ica  of vhat was observed on another: coconu-t palmo e i ther  k i l l ed  by 
drought, affected t o  a hizh degree, o r  untouche6 or barely  affected. A study 
of environmental conditioas corresponding t o  these three categories of be- 
haviour, and se t t i ng  f o r t h  the re la t ions  from cause .to e f fec t ,  provides 
valuable information. 

I. PALMS DYING FROM DROUGHTS 

They a re  found under the fo l lo~ i ing  conditions: 

( a )  Palms on e::tremties of islands,  and on narrower s t r i p s  of land 
between ocean and lagoon a re  par t icu la r ly  exposed t o  wind a ld  s a l t  
spray. The ~ ; r o u l d  leve l  of carriers of is1a;nds is, i n  sows places, 
noticeably lorrer than the ridges par811el t o  the  ocean and lagooil 
s ides .  The layer  of sand i s  generally very thin ,  and the roots  of 
the  coconut a r e  unable t o  penetrate very deeply, owing t o  the 
proxiai ty  of the rocky platform, and a r e  especial ly  close t o  sea  
water. The same conditions a r e  rea l ized  when the s t r i p  of land 
around the lagooa i s  especially narrow (as  between Ziiwx~ibeu and 
Bonriki on Tarawn). The prommtories located a t  the edge of 
channels through vhich water enters the lagoon with each incoming 
t i de  and florrs out a t  the ebb, a r e  frequently ~ms tab le  e i ther  
from erosion by f r ic t ion ,  o r  from deposi-;ion or" considerable 
amounts of s t e r i l e  coral  shingle.  A l l  these factors  contrive t o  
render precarious (p la te  Vb) the existence of tile most marginal 
cocorwt palms tiad it i s  easy t o  unders.tand tha'c, i n  time of pro- 
longed drougkt, they cannot r e s i s t .  The same applies t o  other 
vegetation. The lo s s  of these t r ee s  i s  r e l a t i ve ly  unimportant 
as  they,are of 101.1 productivity; they a re  mostly useful as  rrind- 
breaks. (1 )  

(1)  Iil the northern ivlarshall Islands, under s imilar  conditions, the Narshal- 
l e se  commonly leave a s t r i p  of native vegetation t o  serve as  a windbreak or  
she l te r  the  plantat ion from wind and spray, and t o  prevent erosion. - Ed. 



Gravel zones, which a r e  found a t  many points on most islands, com- 
p r i s e  a surface layer  of coarse cora l  shingle of varying thickness. 
This accumulation of d e t r i t a l  eleriients absorbs a considerable 
amount of heat, resul t ing i n  i i~ tense  evaporatioil; t h i s  is a l l  the 
more noticeable as,  fo r  lack of a cover of 1011 vegetation, the 
immediate under-layer drains too rapidly.  In  normal times, the 
coconut palm grots with d i f f i cu l ty  i n  these areas. It is quite 
obvious tha t  it cannot r e s i s t  when the drought extends over long 
periods. 

The occurrence of a hard substratum always coilst i tutes a very irn- 
portant fac$or i n  -the behaviour of the palms especially i f  t h i s  
layer  i s  so hard t h a t  roots  cannot penetrate it. When it i s  a t  a 
re la t ive ly  high l eve l  b u t  s t i l l  suff ic ie i l t ly  deep for  the  rook 
system t o  develop freely,  the coconut palm draws upon the f resh 
water reserve accmulated above the hard layer.  In  times of pro- 
longed drought t h i s  reserve i s  soon exhausted and the palm camot  
survive. 

I n  addition t o  these usual causes of des-bruction of t he  coconut 
palm, accidental factors  may a l so  occur rrhich have serious cou- 
sequences only because they coincide v i t h  a period of estensive 
drought. Thus, considerable areas may 'oe seen around the Maralcei 
Lagoon where a l l  the  palms have died (Plate Vc) probably t h r o u ~ h  
the followiag coubination of circumstances: 

Although on a leve l  only s l i gh t ly  hisher than the highest water- 
mark of the la~ooi l ,  these palms had successfully r e s i s t ed  previous 
great  droughts as witnessed by t h e i r  s i z e  a i d  t he i r  age (not l e s s  
than t h i r t y  years) .  They had of course been severely affected and 
each time must have been very near the  l i m i t  of tolerance t o  
s a l in i ty .  The same thing happened again Curing the l a s t  drought, 
and then c u e  an exceptional t i d e  reaching a h i ther to  unrecorded 
leve l .  Some even maintain t ha t  it was a t i d a l  wave. I n  any case, 
the whole of the area was flooded f o r  a fev  hours. Fresh-water 
reserves were prac t ica l ly  nor:-existent aid,  as there  was no com- 
pensatory correction f o r  t h i s  sudden and massive excess of 
chlorides, the palms died i n  a la rge  numbers. 

Destruction of coconut palms by f i r e  is even more common, and 
a f fec t s  much la rger  areas i n  time of' droughts, increasing as  the 
droughts become more intense.  The hanging dry fronds of the palms 
a re  s great f i r e  hazard (see below and Plate  I I I b ) .  Too often we 
saw large areas devastated i n  t h i s  37ay (Kena Island, Abemam, e t c . )  

11. PALE4 AFF'ECTED BY DROUGHTS 

The great  majority of palms on the Gilbert  Islands a r e  affected,  more or 
l e s s ,  by the effects  of prolonged droughts. We Iz~oa t h a t  under normal con- 
di t ions ,  the  transpiration r a t e  of t he  leaves i s  considerably higher amon.2 
the a l l y  grown ones, t ha t  i s  t o  say i n  the age group between the eighth 



Especially privileged palms are those s i tua ted  i n  the vicini , ty of 
the f resh  or  s l i gh t ly  brackish water wells. The presence of these 
wells was the reason why the natives chose these s i t e s  f o r  t h e i r  
vi l lages .  They prac t ica l ly  never dry up, and even a t  the  end of 
long drought periods, when t h e i r  l e v e l  is very low and the water 
may have become brackish, the coconut palms draw as  much water 
from the surrounding s o i l  as they can, taking advantage of t h e i r  
exceptional posit ion since digging the  well  has always necessi- 
t a ted  breaking up the hard sub-soil layer  thus creating an area of 
constant s o i l  moisture. 

To these factors we ;dust add the important f a c t  t h a t  vi l lage palms 
are  spaced fur ther  apar t  than the majority of bush palms. 

(b)  Coconut Palms Beside Eabai Pi ts :  These palms usually grow on the 
embankment formed by the ear th  removed from the p i t s .  Thus they 
benef i t  from the mixing of s o i l  layers  i n  a thicker  amount of loose 
so i l ,  and from coilstant water supply. 

( c )  Coconut Palms i i l  Abandoned l3aba.i P i t s :  A few rare individual palms 
thr ive although surrounded by s t e r i l e  coconut palms. Generally 
they a re  t rees  growing i n  old  abandoned babai p i t s  which eas i ly  
reach the ground va te r  lens, and i n  addition, p r o f i t  from the con- 
siderable accuniulatior~ of organic waste i a  the bottom of the  p i t  
and of s o i l  r~hich has s l i d  back i n t o  it. 

(d)  Coconut Palms around Inland Ponds: Each of the above categories 
contain only a r e l a t i ve ly  small number of t rees  while numerous 
coconut pal& have the advantage of bei:?g i n  the  more o r  l e s s  
immediate v i c in i ty  o f  inland water pools which a r e  sometimes 
qui te  extensive. For example, ponds i i r  the  region of Nikunau 
a r e  approximately 1 km. long by 350 t o  400 n. wide. During 
droughts the areas around these pools seem ver i table  oases, i n  
the midst of general dryness. Cle were to ld  t h a t  these palms a re  
heal thier  and a re  produc.tive only during droughts. It may be 
that ,  a t  such times, the water reaches a lover l eve l  more 
favourable t o  t h e i r  root system, which i s  t o t a l l y  submerged 
the l e v e l  i s  higher. This theory i s  supported by the f a c t  t h a t  
coconut palms planted on dykes dividing f i s h  ponds arb extremely 
healthy (p l a t e  VI~). According t o  the  natives, palms groriing oa 
the edges of inland pools where there  is alvays water, provide a 
kind of reserve for  lean years, fo r  t h e i r  sripply of nuts and 
toddy never f a i l s .  It should be s t ressed  t h a t  t he  productivity 
of these palms i s  of l i t t l e  importance f o r  copra production. 
Their use, and it i s  a valuable one, is t o  supply the natives of 
the area with considerable additions t o  t h e i r  da i ly  food sup- 
p l i e s  (kareue, moimoto, marai, e tc .  ) .  They a re  a l so  an emergency 
source of supply. 



month a f t e r  t h e i r  expailsion unt i l  the f i r s t  signs of iiatural wilt ing.  
Therefore, it i s  the oldest  leaves which use up most of the  water reserves 
available t o  the palm. When a long period of drought arr ives  these re- 
serves diminish, and the coconut palm gets  r i d  of the now superfluous leaves 
a t  an accelerated r a t e .  It is perhaps the  very rapidi ty  of t h i s  desiccation 
which makes these fronds hang from the  palms for  a long time instead of 
fa l l ing ,  sometimes covering the trunk en t i r e ly  (p l a t e  11Ib). We have ob- 
served up t o  twenty dry fronds foming  a thick sheath around the s t i pe .  
This phenomenoa i s  more pronounced when environmental conditions a r e  rrorse. 
This process reduces transpiration,  therefore water consumption and the 
palms adapt themselves t o  a lotier metabolic leve l .  Thus, i n  s p i t e  of the 
length of the droughts, these palms succeed i n  maintaining a l eve l  of 
existence which enables them t o  survive u n t i l  the return of normal con- 
di t ions .  Many of them re t a in  a l l  t h e i r  l i f e  the imprint of these periods 
of extreme privation, as evidenced by a characteris'6ic ilarrowing of the 
s t ipe ,  which a t t r a c t s  the observer's a t ten t ion  as  soon as  he arr ives  i n  these 
islands (P la te  VIa) . 
111. PALMS WHICH APPEAR TO IGiSOEE DROUGHTS 

These may be divided i n t o  four groups, as  follor,rs: v i l lage palms; 
palms growing a t  the edge of babai p i t s ;  palms growing i n  abandoned babai 
p i t s ;  palms growing around ponds and small inland lakes.  

( a )  Village palms. I n  the immediate v ic in i ty  of a l l  sizeable centres 
of' population we saw coconut palms, whose production, while l o t  
high, was s t i l l  good. Their number is limited, they a re  i n  f a c t  
confined t o  a narrow b e l t  around the vil lage,  with i so la ted  
specimens growing among the  huts. Some of these sometime bear 
heavy clusters  of iiuts. We saw some which a f t e r  two years of 
intense drought bore loads of s ix ty  and even up t o  a hundred 
nuts (Tabon-tebike vi l lage on   be mama). In  s p i t e  of the general 
cleanliness of Gilbertese vi l lages  some debris accumulate near 
the palms such as  t ha t  from f i s h  cleaning, s h e l l  f i s h  preparation, 
animal excreta (dogs, chickens, and youne pigs not ye t  kept i n  
s t i e s ) .  The amount of such waste is not large,  but  is regularly 
added to.  Thus every month, a t  f ixed dates, hundreds and some- 
times thousands o'i f i s h  of the  genus Albula ( t e  i k a r i )  a r e  
scaled, gutted and washed i n  the v ic in i ty  of -the palms (generally 
always the same ones, from habi t  o r  for  convenience). Also 
every month, on regular dates, considerable quant i t ies  of t e  
b a i t a r i ,  edible je l ly-f ish of the  genus Tamoya, a r e  cut  up and 
the ge1atinov.s and useless par t s  buried a t  the  foot of cer ta in  
palms. Almost every day other oreanic waste products from the 
preparation of small f i s h  o r  she l l - f i sh  which a re  eaten i n  
abundance, maice t h e i r  contribution.  It i s  impossible t o  assess 
the quantity, even approximately. To these waste products a r e  
added ashes froia cooking f i r e s .  A few palms a l so  benef i t  from 
the i r  proximity t o  the l i t t l e  enclosures where the natives bathe 
and p r o f i t  a lso from the water dram from the neighboring well 
fo r  washing cooking u tens i l s .  



PAFiT 111: THE CCCONUT PALM AND GRCUND-WATER 

We have already pointed out the importance of water i n  agr icu l tura l  
ecology oil the low coral  islands,  and how the behaviour of the  coconut paliil 
there depends t o  a large extent on the poss ib i l i t i e s  of water supply from 
the s o i l  a t  root  l eve l .  

It i s  often s t a t ed  tha.t the coconut palm l ikes  s a l t ,  but, from our ob- 
servations, the productivity of the coconut palm i n  the Gilbert  Islands i s  
higher i n  the neighbourhood of the  fresh-.crater "lens". This does not change 
the f a c t  of i t s  res iskmce t o  s a l i n i t y  (up t o  2% of chloride, according t o  
Fraippa i n  Baas Becking, 1911-9). However, it seems t h a t  even i f  the  qual i ty  
of the water available does not matter very much, it must be abundant; vhich 
confirms the remarks of Doctor Tammes ( i n  Baas Beclring, 1949)) for  wh01i1 
water i s  the factor  l imit ing the cul t ivat ion of the coconut palm. - 

I n  the Gilbert  Islands, the most favourable conditions fo r  the  coconut 
palm a re  deep sandy s o i l  with f resh t o  brackish water. On the other hand, 
conditions are  unfavourable e i t he r  when a hard layer prevents roo tpene t ra -  
t i oa  or  excessive water remains stagnant a t  root  l eve l .  

I. Obstacles t o  Root Penetration 

Root penetration nay be hindered when gravel or  sand axe cemented a t  a 
shallov l eve l .  This i s  par t icu la r ly  noticeable on the rampart, ocean side, 
oa the majority of the i s l e t s  (see  P la te  I). These conditions may be l e s s  
unfavourable than the following. These layers are, indeed, more permeable 
than the breccia forming the rocky platform. The b r i t t l enes s  of some 
cemented formations ("-be bataiio" of t he  nat ives)  may be such as  t o  enable 
the roots t o  penetrate t o  a cer ta in  extent .  The s l i gh te s t  cracks i n  in- 
durated layers  are  used by the roots t o  reach the water. That is why palms 
i n  be t t e r  conditions than most a r e  occasionally encountered i n  such areas.  

We have already noin-Led out ( see  p. 9 )  t h a t  i n  the  ceiltre of the  reef 
islands, the rocky platform was covered only by a t h in  layer  of s o i l  con- 
s i s t i n g  mostly of coarse cora l  debris.  These a r e  most unfavourable condi- 
t ions  i?or the palm especially during droughts. I n  the  ra iny season a 
temporary water supply may form here and there  over the  rocky platform, but 
palms i n  such regions always give a mediocre yield .  

11. Excess 02 Water a t  Root Level Remaining Stagnant 

This may occur on reef islands during periods of normal r a i n f a l l .  The 
water supply formed above the shallow bed-rock may remain stagnant a t  root 
l eve l  and injure  the pa l r~s  which a re  as  sensi t ive  t o  vater-logged conditions 
as they a re  t o  drought. 

Similar conditions are  real ized when coconut palms a re  growing i n  old 
babai p i t s  with an impervious f loor .  Although r e l a t i ve ly  i n f r e ~ u e n t ,  t h i s  
case is vorth mentioning, since on several  islands we observed coconut palms 



k i l l e d  through "asphyxia" of the  roots  caused by m t e r  stagnating i n  the 
bottor:~ of the old p i t s  i n  which the t rees  had been growing productively 
for  several  years. 

Sumnary of s o i l  and va'ter relationships 

Deep sandy s o i l s  with f resh  t o  brackish ground-water a r e  bes t  
sui ted t o  the coconut palm; 

A hard or  impervious layer  hampering root penetration or  natural  
drainage i s  always more or  l e s s  harmful t o  the  coconut palm; and 

The coconut palm may grow and produce, par t icu la r ly  during 
droughts, i n  the immediate neighbourhood of stagnant water, which 
may be even very brackish, provided tha t  the  roots a r e  not i n  
d i r ec t  contact with t h e  water; t h a t  is, when the palm is  planted 
on dykes or  lmolls. 

The relationship between the qual i ty  of the s o i l  and the pro- 
duct ivi ty  of the coconut palm has been discussed ea r l i e r .  As 
fo r  the s o i l  i t s e l f ,  t he  high calcium carbonate content s u i t s  the 
palms but the importance of t he  organic matter content of the  
s ~ i l  cannot be over-stressed. Before ?re think of using mineral 
f e r t i l i z e r s ,  the p rac t i ca l  problem must be solved of the  supply 
of organic matter, of which the palms s t a i d  i n  r e a l  and urgent 
need. 

A special  case may be discussed a t  t h i s  point, t h a t  of Betio i s l e t ,  
scene of the  b a t t l e  of Tarawa. This was completely devastated during the 
ba t t l e ,  and has been replanted t o  coconuts since the end of the  f ight ing.  
In many places the young palms a r e  developing rnth remarkable luxuriance. 
Some only 6 years old  were already producing nuts and toddy. This may be 
a t t r ibu ted  t o  the 3000 bodies buried on t h i s  i s l e t  and a l so  t o  the sani tary 
habits of the Japanese garrison during the occupation, which may have added 
as much a s  40 kg of excreta per month per man f o r  20 months. There may have 
been a l so  some benefi t  gained from the ind i rec t  action of nitro-explosives, 
abandoned scrap iron, e tc .  Whatever the reason, the f e r i l i t y  of some areas 
of Betio is probably .the bes t  i n  the  archipelago. On the contrary the coco- 
nut palms planted on the s i t e  of an a i r s t r i p  i n  the  center of the i s l e t  are  
not very flourishing. 

PART IV:  CULTIVATION OF THE COCOI'RIT PALM 

Unti l  the present generation, the Gilbertese did ilot consider the  coco- 
nut as a cash crop; for  him, it was only h i s  basic  food supply and the  gen- 
erous provider of most of his  requirements. Nowadays, although most of the 
nuts are  gathered for  copra, the Gilbert  Islander s t i l l  re ta ins  h i s  archaic 
ideas about his  palms, ad whils t  appreciating the advantages h i s  copra may 
bring, he has not ye t  acipired the concept of cul t ivat ion corresponding rrith 
such a valuable commodity. 



Nuts for  Propagation: The natives '  choice of coconuts for  planting is some- 
t ines  aui.ded by s i ze ,  a very "chancy" procedure, or  by the f a c t  t h a t  the 
nuts come from-a heavily-laden tree;  &ich may be a surer method. This w e  
of t r ee ,  known as a niningaun or  "the tenfold coconut palm", i s  distinguished 
from the others by tine abundance of the  bunches and the large number of nuts 
it bear; (p l a t e  Wc).  Trees grown i n  or  near vil lages a r e  generally the most 
product.Lve, and among them one f inds  the l a rges t  number of niningaun. It i s  
from the l a t t e r  t ha t  the native s e l ec t s  the  seed-nuts f o r  planting i n  or  near 
his vi l icge.  But f o r  "bush" plantings,  d i f fe ren t  conditions obtain, and seed 
selecti.oii usually degends oil chance o r  convenience. I f ,  near the  spot rrhere 
a t r ee  should be replaced or  a gap f i l l e d ,  there  is a palm which may be con- 
sidered a good see<-bearer from i t s  outward character is t ics  - 2 f o r t i o r i  a 
niningaun - it w i l l  be chosen by the native i n  search of seed. If there i s  
no such t r ee ,  he w i l l  s e l ec t  nuts from any nearby palm. Unfortunately he 
v i l l  usually be content with any nut. Often he r r i l l  jus t  take some from a 
heap t'nrom together during a copra "campaign,ll", and vhich, abandoned, have 
germinated where they lay .  One can imagine the proportion of mediocre, 
def ic ient  or  degenerate t rees  which r e su l t s  from such a pract ice .  

Ripe nuts f a l l  t o  the ground and if they are  nut collected,  they 
germinate and take root as  bes t  they can. This happened with those which 
were not collected during the war because copra could '.lot be exported, and 
even today, many nuts a r e  not harvested, e i ther  froiii neglect or  because they 
l i e  hidden i n  a thick tangle of vegetation. These nuts increase s t i l l  fur- 
ther  the  proportion of spontaneously-grown coconuts i n  the bush. 

Planting: Not only does the na t ive  f a i l  t o  es tabl ish nurseries, but  he does 
not even plant  i n  holes i n  the "plantation" sense of the word. A t  the most 
he w i l l  cover with a l i t t l e  ear-th t he  nut he has chosen. Neither is there 
any inethodical alignvent of y o u s  seedlings. Nowhere, therefore,  w i l l  
regular spacing be found, with one exception, of ~ h i c h  examples a r e  found 
on a l l  islands where war--time in s t a l l a t i ons  involved the destruction of 
coconut palms. The owners received compensation a t  the r a t e  of 5 sh i l l ings  
per coconut palm t o  be replaced i n  the bush, and 10 sh i l l ings  per palm t o  be 
replaced i n  areas level led f o r  a i r f i e l d s ,  on condition t h a t  such planting 
be r e a l l y  carr ied out.  h he ex t ra  4 sh i l l ings  were ju s t i f i ed  by the harder 
r,rorlc involved i n  breaking up the surface of compacted coral  and the mass of 
piled-up metal landing matting on the  s t r i p s .  ) I n  these areas the planting 
of young t rees  was done i n  l ines ,  generally with correct  spacing. But 
usually the work was l imited t o  breaking the landing s t r i p  surface Jus t  
enough t o  bury the nuts. The seedlings, therefore, usually had t o  strt!.ggle 
f o r  existence. I n  addition, the intense heat on the suil-beaten cement-like 
surface was a l l  the more harmful a s  planting was followed by ~ I I O  years of 
drought. The young uilshaded palms were yellow aild weak-looking . Subseclwnt 
copious r a i n f a l l  cer ta inly improved t h e i r  condition, but, because of t h e i r  
careless planting t h i s  m s  ?lot as  benef ic ia l  t o  them as  t o  palms replanted 
i n  loose s o i l  i n  the bush. 

Exceptional Methods of Cultivation: Two or ig ina l  methods a r e  used i n  special  
areas on the is land of ~Tilc~u1au. h e  i s  the planting of coconut palms on 'top 



of dykes b u i l t  by the natives t o  separate fish-ponds. Their root sys tem 
penetrate these earthen dykes, cl inging firmly t o  them, and only the t i p s  
of the roots a r e  i n  coiltact with s o i l  t h a t  is always sodden, even during 
severe droughts (pla te  n b ) .  

Noting the efficiency of such a method which protects the root  s y s t e ~ ~ ~  
against t o t a l  immersion the natives carry things a s tep fur ther .  Thus one 
sees on sx,rampy ground near the Wilcunau lakes a s t i l l  s tranger method of 
planting. It consists i n  cut t ing old coconut pahi st~unps about 20 inches 
above ground and usins  them as  a base f o r  germinated nuts (p l a t e  VId). As 
it grows, the  seedling pushes i t s  roots i n t o  and around t h i s  pedestal, en- 
gulfing it en t i r e ly  and f ina l ly  absorbing it. I n  t h i s  :ray these new cocon~it 
p a h s  have successfully been ra ised t o  a l eve l  high enough t o  avoid prolonged 
immersion of t h e i r  root system. The natives of the region were not, however, 
i n  agreement on the future of such palms. Some of them, with grea t  good 
sense, thought t ha t  t he i r  root systems vould be so exposed for  such a height 
t ha t  they w u l d  have t o  be shored up o r  a t  l e a s t  surrounded by a thick layer  
of dead fronds o r  compost. 

Care of the  Trees: The seedling i s  nearly alvays abandoned t o  i ts  f a t e .  I n  
periods of poor r a i n f a l l  or  of drought, it obviously does not have the  water- - .  
ing which would be so beneficial  at  the beginning of root growth. Cleaning 
i s  very ra re ly  carr ied out, and then only over very l imited areas.  Side by 
side v i t h  s t r i p s  of land invaded by the bush u n t i l  it i s  d i f f i c u l t  t o  move 
about, one w i l l  f ind a piece of land roughly cleared or a perfect ly  c lear  
space. This is very m~lch an individual matter, the ovmer being f r e e  t o  do 
as he pleases with his ovn ground, even t o  iieglec'c it eil t irely.  %hat i s  
t rue f o r  weeding i s  equally t rue Tor replacement work. 

When we speak of cleaning we should dis t inguish between complete clean- 
ing a s  carr ied out i n  coconut plantations,  a pr inciple  vhich could not be 
ra t iona l ly  applied t o  the Gilbert  Islands, and p a r t i a l  cleaning which con- 
s i s t s  so le ly  of ridding the area of the  bulkier  obstacles, such as dead t r e e  
trunks and Ynickets of Scaevola, and other p l a n k  which a re  sometimes so  
numerous and dense as  t o  make movement almost impossible. 

Clearance by f i r e  m ~ ~ s t  a l so  be discussed. Such a procedure obviously 
requires no e f f o r t  but  usually has deplorable resu l t s .  There i s  no ac- 
cepted policy for  cleaniilg land i n  these t e r r i t o r i e s  except f o r  t h a t  
carr ied out for  a wid'6h of t en  f e e t  or so  along the roads running on the  
lagoonside of every is land from one end t o  the  other.  These operations, 
hovever, a r e  intended merely t o  c l ea r  the road and not t o  benef i t  the  
coconut palms. The method is by no means general and some islands l i k e  
Aranulca (almost en t i r e ly )  and Abemama ( t o  a l a rge  extent)  shov almost a 
complete disregard of t h i s  required simple operatioil. 

Fer t i l i ze rs :  No f e r t i l i z e r  i s  given t o  the  coconut palm except for  a piece 
of scrap iron sometimes placed i n  a hole with a germinated nut. 



Coatrol of Pests: There is no pes t  control .  Luckily the coconut pahn enjoys 
almost complete freedom from large-scale or  intense at.taclss, so no c0lltr0l 
measures a r e  necessary i n  the Gilberts,  excep't on the is land of Aberma. 
There, an orthopteron of the genus Graeffea i s  abundamt and a menacing pest  
(see p.  28). This phasiid, owing t o  its abundance, is obviously well-known t o  
the natives of the d i s t r i c t ,  but  they a r e  heedless oi' the  damage it i n f l i c t s  
on the palm fronds. We vere t o ld  t h a t  l a rge  f i r e s  were lit under the  t rees  
t o  malse t he  phasmids f a l l  off ,  but t he  t r u t h  of t h i s  statement i s  debatable. 
It is more l i ke ly  tha t  the insects  f a l l  because of the  intense heat generated 
under the  t rees  by f i r e s  l igh ted  for  cleaning purposes. 

Gathering and Drying: Euts for  copra are  gathered si"'cer they have f a l l en  - 
naturally,  vh i le  those ilu'cs required for  food are  picked from the t r ee s .  
~xcep t ions  t o  t h i s  do, however; cocur when occasiomlly some native, tempted 
by the a r r i v a l  of new s~rppl ies ,  needs a l i t t l e  copra t o  buy sugar, f lour ,  
tobacco, o r  c loth  a t  -i;'ne s to re .  

I n  current pract ice  nuts a r e  gathered by the ormers of the land, ail6 as 
most of the  patches of ground are  very l imited i n  area, the  quantity of 
fa l len  nuts is not very large.  A couple, or  the wife only, brings t he  :luts 
t o  the spot where the husking i s  t o  be done. Often they a re  carr ied t i e d  
together two by two by a s t r i p  of f i b r e  pulled Proc the husk. The coconGt 
i s  opened e i the r  on a stake firmly driven in to  the ground, with a sharply- 
pointed end upwards, or  more often rrith a l i t t l e  h?.tchet. A very sharp 
strong knife i s  then used t o  malse rad ia t ing  o r  pa ra l l e l  incistons i n  the 
o i ly  albumen, detaching it from the endocarp. The weat is placed i n  sacks 
woven on the spot as  needed, from coconut palm fronds (p l a t e  v I I ~ ) .  It i s  
then taken t o  the vi l lage where it is spread t o  dry i n  the sun e i the r  on mats 
(Plate  VIIb), on t rays  imde of coconut fronds, on old tarpaulins,  or  even on 
old sheets of corrugated i ron.  The time necessary f o r  drying w i l l  obviously 
depend on the veather. The degree of dryness of the kernel is a l so  a factor .  
Sometimes t h i s  i s  so advaiced t h a t  a s  soon as  the ilut i s  opened, the  kernel 
can be detached whole. Oace the copra i s  clry, it i s  delivered t o  the  Boboti 
(cooperative Societ ies) .  When harvested i n  areas remote from the purchasing 
centre, as occurs on large islands,  it is brought t o  pre-a r ran~ed  places 
(Plate  VIIc) f o r  collection by the Co-operative l w r y  which takes the saclss 
t o  a copra point usually s i tua ted  i n  the immediate ne ighb~u~hood of a land- 
ing stage.  Whale boats a r e  used f o r  loading the copra i n to  cargo vessels.  

I-t may happen thai; the native, eager t o  buy sonie more o r  l e s s  useful 
object, w i l l  bring not copra but whole nuts, and vi11 se!.:. thein a t  the  r a t e  
of 3 sh i l l i ngs  per 50 nuts. As a ru l?  he s tores  hj.s nuts i n  srmll  covered, 
l a t t i c e d  enclosures, -te ol:ai (p l a t e  ~ 1 I . d ) .  These crude i1v.t~ e x b l e  him 
also t o  keep a small emergency food st.ock f o r  periods of &oup;hz, of which 
undue prolongation i s  alv~ays t o  be feared.  4.part from these coi;iparativelj 
rare  cases where the native, i n  a hurry, s e l l s  his  i ~ u t s  whole, the trans- 
actions a r e  made with dry copra. 

Commercial ..- Quality: - - -. Gilbert Island copra i s  sufi?~ried aud of r e l a t i ve ly  good 
-y by South Seas standards. Although there  may be abundant r a i n f a l l  



almost dai ly  for  several  months, accompanied by high hwiditjr, the copra 
is scarcely affected as  the quantit ies a re  always small and therefore 
easi ly  sheltered. 

Age and l ife-span of the Coconut Palm i n  the  Gilbert Islands: Generally 
speaking, we have no dependable information on the age and life-span of t h e  
coconut palms i n  the  Gilbert Islands. It is d i f f i c u l t  t o  give any figure,  
but under the usually iliediocre conditions of the Gilbert Islands, a f i f t y  
t o  s ix ty  year old palm itlay be considered as  already old and i ts  y ie ld  on 
the decline. Causes of t h i s  premature ageing iaclude i r regular i ty  of r a h -  
f a l l ,  severe drought, occasionally las t ing  several  years, other physical 
factors prejudicial  t o  the coconut palm, s o i l  deficiencies of various kiilcls, 
lack of any r e a l  selection and even of elementary a t t e ~ l t i o n  t o  the young 
p a h s  (bad rooting of seedlings) etc. ,  and f ina l ly ,  overcrowdiag. 

AS a r e s u l t  of these numerous d i f f i c u l t i e s  - and r e  have enumerated 
only the riost important - coconut palms here have a re la t ive ly  short  pro- 
ductive period. They do remain a l i v e  fo r  inany years beyond th i s ,  but have 
no economic value. It is t o  be regretted,  therefore, t ha t  so many unpro- 
ductive t rees  should be allotied t o  occupy valuable space for  such a long 
time. 

Yield: The only records available are  the f igu res  of the 1947 census 'rhich -.- 
gives the  number of p rod~~c t ive  coconut palms fo r  each island. These figures 
a re  based on a rough est!.r$ate and however interest ing,  cannot be used i n  an 
agricul tural  survey as tkey a re  not the  r e s u l t  of countinri; t r e e  by t r e e  over 
a given area, which i s  pra-.!;ical:Ly impossible. To accept what Lhe natives 
say i s  a l so  mislead.i,rg, for  occasionally there i s  a 100$ difference between 
the i r  answers and l a t e r  checliiiie; of them i n  Lne f i e l d .  Consequently we 
prefer t o  re ly  on the r e su l t s  of our own calculations. 

Let us mention f i r s t  a count made over t h e  whole width of one sect ion of 
the island of Bikenibeu (~arawa a t o l l ) .  The plan i n  Fig. 14 accurately 
plots  138 coconut pahis of productive age and a l l  y o ~ g  palms gyown probably 
from nuts which geminated where they f e l l .  The posit ion of the pandanus 
t rees  i s  a l so  indicated. This plan should be stuCl:i?d wit.h Table V which 
gives the nwiber of fronck, green nuts and r i p e  nuts, counLed on three dif-  
ferent dates. This s i t e  vas chosen for  our inventory because it appeared 
t o  us t o  represent an area of average density of palm for  t h i s  a t o l l .  We 
counted 138 palms over an area of 5,950 sq.  metres or 231 per hectare, but 
it should be noted t h a t  the spacing of these t rees  is very i r regular .  

The f i r s t  inventory of these 138 numbered pah-iis Ira; made on the 21st 
Ywch, jus t  before the beginning of the regular ra ins  which las ted  several  
months. It resul ted i n  tne following averages per t ree:  19 leaves, 4.06 green 
nuts, 0.56 r ipe  nuts. The second inventory made on 6th June, seventy-six days 
l a t e r ,  gave an average of 22 leaves, 10 green nwts, 1 . 6  r ipe.  The t h i r d  in- 
ventory made on 6th August, or exactly two months l a t e r ,  f i na l ly  gave 24 
leaves and 13.6 green nuts ( the r i p e  nuts had been gathered by the owners). 



TABLE V 

Observations made a t  BIIBNTBEU (TAFWA) on 138 coconut palas on 
an area of 5950 Sq. meters.   ate of 231 t rees  per hectare.)  

- 
21 March 6 June 6 ~ u g u s t  4' 

No. of No. of No. of No. of No. of No. of 
Tree No. of Green Ripe No. o l  Green Ripe No. of Green Ripe 
No. Leaves Nuts Nuts Leaves Nuts Nuts Leaves Nuts Nuts 



TABLE V (continued) 

- 
21 March 6 June 6 August * 
No. of No. of No. of No. of No. of 

Tree No. of Green Ripe No. of Green Ripe No. of Green 
No. Leaves Nuts Nuts Leaves Nuts Nuts Leaves Nuts 



TABLE V (continued) 

21 March 6 June 6 ~ u g u s t  * 
No.of No.of No. of No. of )To. of 

Tree No. of Green Ripe No. of Green Ripe No. of Green 
N O  Leaves Nuts Nuts Leaves Nuts Xuts Leaves Nuts 



TABLE V (continued) 

21 March 6 June 6 ~ u g u s t  * 

No. of No. of No. of No. of No. of 
Tree No. of Green Ripe No. of Green Ripe No. of Green 
No. Leaves Nuts Nuts Leaves Nuts )Juts Leaves Nuts 

Total  2694 671 78 3124 

Average : 
19.52 4.86 0.56 22.63 

* On August 6 there  were no r ipe  nuts. 



TABLE V I  

Dimeasions and veights of 50 coconuts a t  Bilrenibeu, Tarawa 
Nuts fron recorded t r ee s .  

Circm- Whole Weight with- Weight of 
No. Length ference Weight out  water f resh  meats 

( ~ n c h e s  ) (Inches ) lbs .  02. l b s ,  oz. oz. 



TABLE V I ,  Cont'd. 

Circwi- Whole Weight .with- Weight of 
No. Length f erence Weight out water f resh meats 

(Inches) (Inches) lbs .  oz. l b s .  02. oz. 

42 8 14 1 10 1 0 6 
4 3 10 18 0 1 3  - - - 
44 10.5 14.5 1 4. 1 4 6 
45 9.5 15 1 12 1 12 8 
46 8.5. 17  1 14 1 1 3  6 
47 10 16.5 1 1 7 ; 48 10 15 1 1 7 5 
49 10 16.5 0 12 o 12 3 
50 10.5 16 I 0 1 o 4 

18 ib s  7 oz 

Total weight of f resh  meats 18 lbs . 7 oz. 

Total weight of dr ied meats (copra) 1 4  lbs.  

Average weight copra per nut 0.281 lbs .  

Loss due t o  drying 25.9 per cent 

Nuts required per ton of copra 7874 



TrnLE V I I  

Dirsensions and weights of 50 coconuts takeii a t  random frou ad Abemama 
plantation.  The t r ee s  a r e  regularly spaced, about 234. per hectare, and 
show outstanding vigor. 

Circum- Whole Weight with- Weight of 
No. Length f erence weight out va te r  f resh meats 

(Inches) (Inches) l b s .  oz. l b s .  oz . oz . 



TABLF VII, cont'd. 

Circum- Whole Weight with- Weight of 
No. Length f erence w i g h t  out water f resh meats 

( ~ n c h e s )  (Inches) 1 .  oz. l b s  . 02. 02. 

41 11 1'7 1 3 - 4 
42 10 18 1 0 - 
43 10 15 1 0 - 
44 10 1 7 .  1 0 - 2 

.. . ly'' - . . ... . . ,  . 
6 

45 9 16.5 0 - 6 
46 a 12 o 12 - 4 
47 8.5 11.5 1 2 - 4 
48 9. j 14 .5  1 2 - 4 
49 8 12 1 3 - 6 
50 8.5 12 0 14 .. 5 

Total  weight f resh  meats 21.8 l b s .  

Total  w e i ~ h t  d r ied  meats (copra) 16.2.1 . l b s .  

Loss due t o  dry i i~g  25.0 per  cent 

Average w i g h t  copra per nut 0.335 lbs .  

Nuts required per  ton of copra 657i3 



TABLE V I I I  

Dimensions and weights of 25 coconuts collected a t  random on the Reiher 
property at  Abenama. The t r ee s  of the  plantation a re  spaced 8 by 8 meters. 

- 
Circi~m- Whole Weight trith- Weight of 

No. Length fer?~.;ce weight out water f resh  meats 
( ~ a c h e s )  ( 1 n s )  l b s .  oz. lbs .  O Z .  l b s  . oz. --- -- 

1 10.5 24 2 8 - 1 0 
2 10 19 2 0 - 0 12 
3 10.5 20.5 1 14 - 0 10 
4 11 19.5 1 8 .. 0 - 7 
5 10.5 19 1 9 0 10 
6 10.5 14.5 0 15 - 0 6 
7 11 21 1 9 - o 6 
8 11 19.5 1 .  8 - 0 7 
9 9.5 14 0 11 - 0 

10 9 14 1 4 1 3 0 
11 3 14 0 11 - 0 

2 
6 

12 10 15.5 1 O - O 6 
1.3 9 15.5 1 O - O 6 
14, 9.5 14  0 14  - 0 

10.5 - 5 
15 15.5 1 4 0 
16  10.5 16.5 1 14 1 1 3  o 8 

7 

17 3 .5  14  0 15 - 0 6 
18 11.5 18 1 8 - 0 7 
19 9.5 1-7 1 3 - 0 - 7 
20 11.5 20 1 12 o 
21 10.5 20.5 1 1 3  - 0 8 

7 

22 9 21 1 7 - 0 - 9 
23 12  20 1 12 o 8 
24 10.5 20 1 1 5  1 14 0 12 
25 11 18 1 4 - 0 8 

Total weight of f resh meats 12.31 l b s .  

Total  weight of clried meats (copra) (3.55 lbs .  

Loss due t o  drying 30.00 per cent 

Average weight copra per nut 0.342 lb s  . 
Nuts required per  ton of copra 6436 



TABLE I X  

Size and rreights of 25 coconuts from a s ing le  superior palm on the  Reiher 
prwperty a t  Abemama. The t r ee s  of the  plantat ion a r e  spaced 3 x 8 meters. 

C i r  cum- Whole Weight with- Weight of 
No. Length ference Weight out water f resh  meats 

(Inches) (Inches) lbs .  oz. l b s  . 02. l b s .  02. 

Tota l  weight of r resh meats 14.0 l b s .  

Total  weight o r  dr ied meats (copra) 10.73 lb s .  

Loss due t o  drying 21.42 per cent 

Average weight copra per nut 0.440 lb s  . 
Nuts required per ton of copra 5000 



Among other things, these figures show the rapid response of these 
palms t o  the f i r s t  heavy r a i n f a l l  a f t e r  two years of s w e r e  drought. 
Table V a l so  shows t h a t  a nu!iber of very old or unproductive palms should 
be removed. The usefulness of continuing such observa%ion ~rorli for  several  
years, during normal r a i n f a l l  and drought, can readi ly  be appreciated. 
Valuable conclusions can be based only upon data  gathered for  a suf f ic ien t ly  
lengthy period of time. 

Secondly, l e t  us mention the coconut palms on v i l lage  s i t e s .  Their 
density i s  always very lov by comparison with palms groving i n  other areas 
of equal value. Fourteen counts made in  populated areas, gave a general 
average of 115 palms per I~ectare.  Let us take fo r  example the vi l lage of 
Tabontebike where, for  ail area of 10,750 sq. metres 17e counted 100 pro- 
ductive palms representing 93.02 per hectare (plus 36 ~ r t o c a r p u s ) .  These 
palms, had, on the average, 1'7.34 nuts vhen the  count rras made before the 
rains .  This i s  not an exceptional number i n  such conditions a f t e r  prolonged 
&ought. 

Thirdly, we s h a l l  mention the figures from Palrin School  bema mama). The 
area r,ias chosen because of the  regular spacing and vigorous appearance of 
the palms. We counted 2311 palms per hectare with an average of 18.15 n ~ t s  
(drought production). 

It should not be inferred Mm these figures and averages tha t  there i s  
any absolute regular i ty  i n  spacing (with the exception of the Reiher planta- 
t ion  on Abemama), the density varies constantly even for  one hectare; fo r  - 
vil lage palms it w i l l  vary from 00 t o  150 and, i n  bush regions, from 200 
t o  350. The map of Bikenibeu ( f ig .  14)  shows the irregular spacing of the 
palms. 

With regard t o  the weight of r i p e  nuts during d r o u ~ h t s ,  Table V I  
gives measurements and lreights of 50 r ipe  nuts from Bilrenibeu ( ~ a r a v a ) .  
These come from sane oP the  138 nunbered palms ( f ig .  14, t ab le  v).  The 
length measurement was made by following a ridge from the d i s t a l  extremity 
t o  the centre of the point of attachment; the circumference measurement was 
made where the diameter tras greatest .  The nut tJas f i r s t  veighed whole and 
then again when it had been opened and emptied of i t s  l i cp id ,  i f  any re- 
mained. The fresh meat was extracted and weighed separately for  each nut. 
The copra obtained a f t e r  four or f ive  days' drying vas weighed. We thus 
have, for  the region of Bilrenibeu, a f t e r  weighing SO nuts, an average per 
nut of 0.127 kg. of copra, Yne loss  i n  drying bein(: 25.9%. The number of 
nuts per ton of copra is, therefore, 7,874. Similar weighings were carr ied 
out on several islands. Ue s h a l l  mention three for  Abemama (centre group) 
and one for  Nikunau (southern group). 

On Abemama we chose the  palms of the Hakin School because of t h e i r  
healthy growth and good production and a l so  because, vh i le  not planted 
v i t h  equal spacing as  on a r e a l  plantation, they were f a i r l y  evenly dis- 
t r ibuted,  We countecl 234 pahis per hectare and obtainea an average per 
nut of 0.152 kg of copra, with a 25$ lo s s  i n  drying  a able VII). 



On Bilcenibeu, we had prac t ica l ly  t h e  same number of palms per hectare (231), 
but they were very i r regular ly  spaceci, varying fron 1 t o  8 per 100 sq. m., 
whereas those of the Plalcin School never exceeded 3 per sq. m. It is a l so  
important t o  remember t h a t  a t  Malcin School the width of the i s 1 a n d . i ~  ap- 
proximately 700 m, whereas on Bikenibeu it is only 200 m a difference trhich 
cer ta inly influences productivity. 

Two other weighings from Abemania were made on the Reiher property 1,rhere 
palms actual ly  planted i n  the  agr icu l tura l  sense of the term and grown from 
selected seedlings (mass) a re  spaced. a t  intervals  of 3 m. The first of 
these weighings (Table VIII) was of 25 r ipe  nuts from different  t rees ,  a l l  
showing d i s t inc t  signs of drought. These nuts gave an average of 0.155 lrg 
of copra per nut, with a 30$ loss  on drying. The second of these weighiags 
 a able IX) was for  25 ri-pe nuts from a s ingle  palin growing beside an old 
babai p i t ,  and therefore i n  a s i tua t ion  where water trould be l e s s  l i ke ly  t o  
f a i l .  There we had an average of 0.200 kg of copra per nut with a 21.42$ 
loss  i n  drying. It is worthy of mention t h a t  t h i s  remarkable t r e e  had 34 
fronds and 93 nuts, of %rhich 29 were r ipe  and provided the 25 we examined. 

Considering th i s  production, and the great  leaf  development, we may 
conclude t h a t  the averages fo r  25 nuts give a f a i r l y  good idea of the  qual- 
i t y  of the  yield of t h i s  plantatioq i n  a normal season, as the selected 
t r e e  enjoyed very favourable conditions i n  s p i t e  of the drought. According 
t o  t h i s  l a s t  weighing, we calculated t h a t  5,000 nuts were needed t o  obtain 
one ton of copra. It i s  d i f f i c u l t  t o  base f i n a l  general conclusions Oil 

specif ic  cases; and our long experience of plantation production s t a t i s t i c s  
taught us t o  b e  . . prudent i n  t h i s  matter. 

A t  the  time of our s tay on the  Reiher property ( ~ p r i l )  the e f fec ts  of 
ra in  had not ye t  appeared and 90$ of the palms shox.red t races  of the very 
severe drought which had las ted  fo r  two years. But the s i ze  of the  s t ipes  
was evidence of the  possible vigour of these t rees  i n  normal times: so also 
was the t o t a l  number of t he i r  leaves, including those ~rhich, as a r e s u l t  of 
the drought, were hanging down the trunk (often inore than twenty, Plate 
I I Ib) .  

Another similar survey was made during our s tay  on the  south islands. 
On Nikunau we bought 50 nuts at random and dea l t  with them i n  the same W8y 
as  with the previous groups. These nuts (P la te  VIIIa and b)  were rela-  
t ive ly  t i n y  ( three or four times smaller than on the north and cent ra l  
Gilbert Islands) but were dl perfec t ly  formed and the i r  copra was as  good 
i n  qual i ty  as  t ha t  of normal nuts. For these 50 "drought" nuts, we got an 
average weight per nut of 0.051 kg of copra, with 36.35$ loss  in  drying. 
The number of such nuts required t o  produce one ton of copra was here 
19,380. Table I V  l i s t s  s izes  and weights of these 50 Nilcunau nuts.  

Estimated Yield on Tara~ra: For the  following estimates we ~rorked from 
figures i n  the  "Report on the  1947 Census" by Ntc. F. iq. K. Pusinel l i ,  fo r  
the area, population and .lulber of animals (pigs) eating coconuts. For 
estimates of density of t rees  and production of cocolluts we s h a l l  use our 
own calculations based on the counts of t rees  and t.reighings of nuts which 



we carr ied out i n  the f ie ld ,  and the  averages thus obtained. Obviously, 
these figures are  approxiuations, i n  the absence of more accurate sources. 

The area of Taram a t o l l  i s  estimated t o  be about 2,000 hectares. It 
i s  considered tha t  20$ should be declucted fo r  uncul'civated areas such as 
roads, svanps and mangrove. The area actual ly  occupied by the coconut palm 
i s  therefore 1,6000 hec.tares. I f  we assume t h a t  231 .trees per hectare on 
Bikeni'oeu give a f a i r  idea of the average coconut pala  figures fo r  the b~hole 
of the Tarawa a to l l ,  ve obtain 369,600 palms for  the vhole productive area. 
We must deduct from t h i s  f igure about two palms per g o u p  of f ive  people 
which correspond t o  the number used for  toddy, namely 955 t rees ,  which 
leaves 368,645 palms as  nut producers. Pusinel l i ' s  ceilsus estimates tha t ,  
of the t o t a l  po2ulation of Tarawa (3,582)) about a t h i r d  a re  not natives 
of t h i s  a t o l l  but conie from outside t o  vork a t  "colony headquarters". 
thus have a figure of 2,388 persons considered t o  be r ea l ly  natives of 
Taram and consequently owners of land. 

We estimate t h a t  the average consumption for ea h individual is four 
71) nuts per day, which gives a figure of 3,486,000 nuts . We also  calculate,  

frohi the f i g w e  of 768 pigs i n  the 1947 census, t h a t  consumption of nuts by 
these animals, a t  a r a t e  of three pe r  day, i s  841,000 nuts per year. 

Finally, considering t h a t  the  export of copra for  1949-1950 was 662 
tons and t h a t  the average of copra per nut (compare Tables V I ,  V I I ,  V I I I  
and Ix) is, for  the cent ra l  Gilberts,  158 g, these 652 tons represent 
4,190,000 nuts.  

We thus have: 

Annual consumption (population) 3,486,000 nuts 

Annual consumption (pigs ) 8h1,OOO " 

Export of 662 tons of copra 4,190,000 " 
8,517,000 " 

In  conclusion, i f  we divicle t h i s  number by the number of nut-producing 
palins (368,645 ), we ob-taiil - 23.1 nuts, representing approximately the  annual 
average production per palm. The nuts destroyed by r a t s  and crabs, fed t o  - 
chickens or sold t o  n o n E a ~ r a n s  a r  not included. Their number is probably 
not large enough t o  be s ign i f icant .? l )  

n) Dr. Catalals estimate of consumption i s  an under-estimate; whereas it 
is t rue  tha t  one-third of the population i s  not native of Tarawa, t h a t  one- 
t h i r d  ea ts  a great  deal of nuts. Furthermore, no account i s  taken of nu%s 
trhich f a l l  and are  not harvested - t h i s  is thought t o  be a f a i r l y  large 
quantity. ( ~ o t e  by the Administration of the Gilbert and El l ice  Islands 
Colony. ) 



We have adopted a rninimum f igure  for  nuts consumed by pigs, fo r  the  
nwber of pigs i n  1911-9-1953 must have been substarl t ial ly lower than i n  
1947, the census year, which had a normal r a i u f a l l .  Indeed, when the 
Gilbertese sees t ha t  a drought i s  going t o  be unduly prolonged, he reduces 
the number of h i s  pigs. 

PJRT V: USES OF THE COCONUT PALM 

FOOD - 
Te Karewe - "Toddy" 

The production of toddy from the coconut or  from other palms is prac- 
t i ced  i n  several  pa r t s  of the world, but  nowhere has i.t such fundamental 
importance as  i n  the Gilbert Islands. 

Karewe is drawn or tapped from the unopened inflorescence a f t e r  a 
s e r i e s  of nmipulat ions  requiring a precise  technique (p l a t e  VIIIc and d) .  
men a new spathe appears m d  the native has observed tha t  it is half  a 
hand i n  length, he w i l l  allow approximately twenty-eight days t o  elapse 
before t r ea t ing  it, but  some toddy experts indicated tha t  there is an ad- 
vantage i n  choosing such an inflorescence a t  t he  new moon and regarding it 
as ready f o r  use a t  the fu l l  moon. The spathe, which meanwhile has reached 
i t s  f u l l  length has not yet  s p l i t .  The f i r s t  operation consis ts  i n  binding 
it with a co i r  s t r i n g  -to keep it from opening up. The elements of the  in- 
florescence w i l l  be unable t o  spread or  open. The inflorescence then w i l l  
be freed a t  the  extremity for  a length of about 10 cm, from the spathe pro- 
tect ing it. A very t i g h t  binding w i l l  replace the spathe t o  keep the 
flowering branches f ron spreading. 

This mass which i s  or iginal ly  e rec t  is gradually bent with a rope t i e d  
t o  the pe t io l e  of a lower frond (p l a t e  vI I Ic ) .  This slow curving takes 
about 3 days, but varies with the technique of the  operator and nay take 
l e s s  time. After t h i s  time, the  extremity of t he  inflorescence i s  c a t  off  
with a sharp blade i n  th in  s l ices ,  3 tiilies a day for  3 or 4 days. The 
l iquid,  which exudes i n  small quantity a t  f i r s t ,  is not collected b e c a ~ ~ s e  
it is too t a r t .  This preliiiiinary phase over, t he  first coiitainer, an 
empty coconut s h e l l  (p la te  v I I I ~ )  o r  glass  b o t t l e  i s  attached t o  the stump. 
A fragment from a nearby leaf is a l so  attached t o  it t o  guide the l i qu id  
in to  the container. This fragment must include the xiit-rib, a small sec- 
t ion  of which i s  freed from the blade and used as a pin t o  hold .the frag- 
ment i n  place. The abundance and rapidi ty  of for~nation of the  l i qu id  
varies with several  factors:  qual i ty  of the  individual t r ee ,  time of 
production, technique of binding and especially,  according t o  the experts, 
degree of binding. Finally the precision with which the wound i s  reopened 
is also very important. This is done morning and evening when the f i l l e d  
containers a r e  fetched and replaced with empty ones. Rarely do t r ee s  
produce enough t o  need renewing of the cut i n  the  fiiiddle of the day. 

Every time the operator reaches by repeated s l i c ing  the p a r t  of the  
inflorescence s t i l l  covered by the spathe, t h i s  imst be ~hor t ened  again. 



Toward the end of the process when the spathe i s  only about 15 cm long, 
it is completely removed. 

The duration of the exudation is about 6 ~?eeks with about 2 f u l l  nut 
shel ls  f i l l e d  every 24 hours. The capacity of these containers i s  about 
850 cc. Even the experts could not t e l l  whether t he  yield  was greater  a t  
one par t icu la r  time of the  operation. Some inflorescences produce more a t  
the beginning, f o r  others it i s  the opposite. 

The choice of coconut palms for  toddy production i s  random, except 
perhaps i n  the  case oP some experts with a spec ia l  f l a i r ,  or  keen observa- 
t ion powers. Any inflorescence w i l l  be used without necessari ly waiting 
for  the  new moon, and it is only a f t e r  tapping t h a t  it i s  known whether 
one has a "winner". There are  poor t r e e s  and poor tappers, so f a i l u r e  may 
be due t o  poor technique or t o  the palm i t s e l f .  

It is not uncommon t o  tap the same palm f o r  1 5  or  20 years i f  it i s  a 
good producer, but it w i l l  be l e f t  t o  r e s t  from time t o  time when a notice- 
able decrease i n  the  s i z e  of inflorescences is  observed. l a t e r  on, a f t e r  a 
period varying from 8 t o  10 months, the  new illflorescences w i l l  be used f o r  
toddy if they a r e  l a r s e  enough. A s  a cer ta in  number of palms i s  always 
available t o  each owner, some w i l l  be producing toddy, the others nuts.  
This i s ,  of course, during years of normal r a i n f a l l ;  t h i s  a l te rna t ing  use 
cannot be continued during prolonged droughts, especially i n  the southern 
islands, but the inflorescences though unable t o  s e t  f r u i t ,  w i l l  almost a l -  
ways be sui table  f o r  toddy. This is a f a c t  of t he  utmost importance t o  
assure the Gilbert  Islander of a balanced d i e t  during periods of food short- 
age. 

For t h e i r  supply of karewe, the old people and very young children 
depend on the strong inail of the  family f o r  1ih0m climbing the t a l l  coconut 
palms twice dai ly  i s  an easy task.  If no such man tail be found i n  the  
family, and no arrangement can be made with a neighbour, a very serious 
problem a r i s e s  t h a t  i s  not easy t o  solve. A Gilbertese w i l l  never refuse 
the loan of a palm, but  w i l l  very seldom co l l ec t  f resh  toddy for  any but  
his own family. Toddy i s  never sold. 

We noted the following as an indication of t he  average quantity of 
toddy available t o  a Gilbertese family: on Nilrwau, i n  the  south, our 
young informant, Kiritama, used f ive  inflorescences producing an average 
of seven coconut she l l s  almost f u l l ,  or  approximately f i ve  l i t r e s  of 
toddy every 24 hours. 

Toddy is generally tapped from only one inflorescence per palm, but 
during periods of normal cliriiatic conditions and i n  areas where coconut 
palms a re  very good producers, two in'i'lorescences r r i l l  often be seen i n  
simultaneous production. Three infloixscences a r e  very seldom used on one 
palm. Coconut palms sometimes are observed producing both toddy and nuts.  
The flavour of toddy does not vary according t o  the  variety of the palms, 
but it changes from p a h  t o  palm. 



For consumption as  dai ly  beverage, toddy i s  'brought home and imedi -  
a t e ly  di luted with an ec,ual volume of water. Unless it i s  boiled, fermen- 
t a t i on  ~ i i l l  be rapid. After 1 5  or 18 hours, it is already sour. This 
sour toddy, or  t e  maiiging, i s  not often conswed as  i t s  af ter-effects  are  -- 
harmful, and most natives a r e  vary of it. I t s  consumption i s  controlled by 
l icense.  

In  the  preparation of kamainlai - f resh toddy is boiled u n t i l  a syrup 
i s  obtained. This may be more or  l e s s  concentrated, and the higher the con- 
centration the b e t t e r - i t  v i l l  keep. laen t h i s  syrup i s  intended for  long 
storage, it is reduced i n  the  r a t i o  of 4 t o  1. It nay l a t e r  be consumed, 
di luted i n  water. It v i l l  a l so  be included a s  an ingredient of many dishes. 
Finally, i n  households where money i s  not p l e n t i f u l  enough t o  buy sugar, 
kamaimai w i l l  be used instead.  We have sa id  t h a t  ka'reve was never sold. 
On the contrary, kamaiimi i s  sometimes an item for  small l oca l  transactions. 
We saw it sold i n  the Arorae s tore  a t  9 pence a bo t t l e .  The pr ice  may r i s e  
t o  1 shi l l ing .  

Preparation cal led kareberebe - t h i s  i s  obtained by cooking kamailnai 
u n t i l  it is completely caramelized, and the resul t ing product i s  divided 
in to  small b a l l s  which make excellent sweets, similar t o  toffee .  

Fermented todqy i s  used as  leavening i n  some kinds of pas t r ies  such as  
the  f r i t t e r s  ca l led  t e  tona t i .  

Food value of today: Fresh toddy contains 1.6$ sugar, fermented "cddy 
4% alcohol. Analyses indicate  the  wresence of Vitamin B i n  f resh  t o d d ~ .  
B& the high contknt of Group B vitamins i s  chief ly  noticeable i n  fermented 
toddy, t h i s  being approximately equivalent t o  one-third of t h a t  found i n  
brewer's yeast  (hchanan, 1947). According t o  D r .  Bray ( i n  Turbott, 1949, 
p. 40), the protein conteat of toddy would be 0.32$, the  carbohydrate cnn- 
t e n t  13.046 with 54 calor ies  per 100 g. 

Other foods from coconut: 

The mesocarp (kora) of t e  bunia var ie ty  may be eaten from the stage 
t e  ubu u n t i l  t e  amaere (see Fig. 15 and Plate  I X ~ )  . It i s  chewed somerihat 
l i k e  sugar-cane. The o i l y  albumen is consumed from the gelatinous stage - 
u n t i l  it has reached complete maturity. A t  t he  ear ly  stage of marai the 
je l ly- l ike  meat is reserved f o r  infants  and toothless  old people. Te 
moimoto represents the age a t  which green nuts a r e  preferably picked. A t  
t h i s  stage the nuts contain a maximum amount of water ( t e  ranin),  and the 
meat i s  f u l l y  developed but  s t i l l  so f t .  Its Vital-tlin B content is 101.1, but 
the water i s  s a id  t o  be a good antiscorbutic.  The mature nut, ben, is an 
important souce of f a t .  It i s  r i ch  i n  protein and carbohydrates. The 
Vitamin A content i s  negligible whatever the  degree of maturity. Grated 
coconut t e  o t a  and the cream which may be extracted from it a re  poor i n  
vitamins. But t he  developed gem t o  bebe is r i c h  i n  Vitamin C. This sveet - 
spongy mass i s  much appreciated and mostly consui-ued by natives while they 
a re  cut t ing copra. 



To sum up, a l l  these edible pa r t s  of the  coconut palm have a very lorr 
vitamin content. There iilay be a compensating e f f e c t  iil the  f a c t  Chat the  
natives consume them frequently and i n  large cpant i t ies .  These elerneilts are,  
i n  fact ,  included i n  a l l  food preparations. It should be mentioned tha t  
very few Gilbert  Islanders e a t  the palm cabbage even when t r ee s  have f a l l e n  
dorm or have t o  be fe l led .  

Pharmacopoeia: 

The mesocarp of the  t e  bunia variety i s  used a t  the t e  ubu, t e  r a  and 
t e  moimoto stages t o  t r e a t  cases of i n fan t i l e  diarrhoea ( t e  banibong) i n  
pat ients  1$ t o  4 years old.  The l iqu id  obtained by beating and squeezing 
i s  mixed with coconut water t o  sweeten the dose. The saae preparation i s  
used as a toothpaste. The inflorescence i s  used t o  t yea t  gingivi t is :  nine 
male and three feuale flo~.rers are  taken before the spathe i s  open. The --- .- 
tongo ( ~ h i z o ~ h o r a )  a r e  grated a f t e r  being p'?rled. The vhole is mixed and -.- 
the  juice i s  squeezed and applied on the gum. I n  the case of very sm31  
children the mother takes some of the  n!i,xture on her f inger  and massages the 
I S .  The sane medicine i n  a more di luted form i s  used as  a gargle t o  t r e a t  
sore  throats,  e t c .  

BUILDIKG MATER?AZS AND OTHER USES -- 
Trunks: These are  used as beam i n  the construction of a l l  buildings frohi 
t h e a l l  she l te rs  f o r  s tor ing coconuts ( t e  okai)  t o  the huge maneaba (cmi- 
r m i t y  house), and f o r  building l i g h t  bridges, p ig  pens, etc.  The timber 
i s  a lso favoured f o r  canoe building. 

Whole fronds : (Te bani or  ba-n-te n i )  . These a re  used for  roofs, par t i t ions ,  
rough mats (plate 1x0).  Rolled up and t ied ,  they form the bes t  torches f o r  
night-fishing. 

Parts of fronds: These a r e  used l;o make baskets f o r  carrying leaves and com- 
p i t s  and, generally carrying bags of a l l  s izes  ( ~ l a t e  IXC). 

Midrib of the fronds ( ~ e  taboa): Their s t i f fnes s  nal~es it possible t o  - ---. -- 
u t i l i z e  them ilot only for  par t i t ions  in European ho-d.ses but  a l so  f loors  i n  
native huts. These f loors  a r e  supported by beams and covered with mats. 
The lnidribs a r e  a l so  used t o  mal re  t rays  fo r  clryiilg f i s h  and the various 
pastes and cakes made froln bread-fruit ,  pandanus, e tc .  

Main vein of l e a f l e t s  (Te noka): These are  used t o  f i x  pandanus leaves t o  
tl?eir supports when a roof is being assembled. 

Leaflets: The tender vhi te  l e a f l e t s  a r e  often euployed for  ornanental pur- 
poses during feasts ,  but  t h e i r  g rea tes t  use is i n  the  making of riri (grass 
sk i r t s ) ,  hats,  ra ther  f i ne  mats and other haindicraf"~ products. Old l e a f l e t s  
are  used f o r  compost and i n  baskets for  babai. 



Coconut husks ( ~ e  ewanin): Beside being employed as f e r t i l i z e r s  for  Arto- 
carpus, Cyrtosperma, e t c .  they a re  used ch ie f ly  t o  %lake co i r  ( t e  b e n u r  
After being extracted and r e t t ed  i n  f i s h  ponds or 211 tine sea or  even i n  the  
nuddy sa'nd near the inangrove; the f i b re s  a r e  hamered with a mallet, rough- 
l y  separated and made in to  s t r i n g  ( t e  kora) by the .rronien vho r o l l  it oa 
t h e i r  thighs.  This co i r  plays a considerable pa r t  i n  m t i v e  l i f e ,  since it 
i s  used t o  bind a l l  component pa r t s  i n  building houses and canoes. Cord and 
rope everywhere replace na i l s ,  tenons, pegs and mortises. The husk of the  
t e  n i  var ie ty  i s  used for  coir ,  a t  the  moiinoto and t o  maere  stages only, 
the l a t t e r  being the b e t t e r .  In  the Gilbert  Islands, co i r  making fo r  ex- 
por t  has not yet  been undertaken, bu t  such a development is envisaged for  
the future .  . . 

Coconut she l l s  ( ~ e  nana): Uhen hollowed out, these form the usual con- 
ta iners  f o r  toddy collecting ( t e  ibu) .  Cut i n  halves, they a re  used as  
cups, s m a l l b o ~ ~ l s ,  ladles,  e tc .  Burnt, they provide the bes t  of charcoal. 

I k t s  without kernel ( ~ e  m e ) :  These sspermous nuts often a t t a i n  the  sane 
s i ze  as  normal nuts. When they are barely developed and the f i b re s  of the 
rnesocarp are  s t i l l  compact, the natives use thetii t o  liialre corks. 



THE PANDANUS 

Pandanus is a t r ee  of med-ium dimensions, vi-th slender branches i r reg-  
ular ly  arranged. The base of the  trunk, and freci~~ei l t ly  a l so  the main 
branches close t o  thegrouild, have long adventitious roots,  %~hich a re  more 
or l e s s  hard. Long s t ras - l ike  leaves are  s p i r a l l y  iaser ted  at the en& of 
branches and have sharp marginal serrat ions .  The dead leaves remain at- 
'tached, hanging. 

The drupaceous f r u i t  c lus te r  i s  large,  sometimes weighing as  much as  
several  k i los .  The drupes, which a r e  a t  f i r s t  green and t i g h t l y  packed, 
grov apar t  as they mature and when r i p e  display an orange t inge a t  t he i r  
basal, l e s s  l ign i f ied  end. 

The c lass i f ica t ion  of pandanus i s  not d e a r  ye t  and some authors 
c lass i fy  as species what others consider t o  he sii.i;sle va r i e t i e s .  Thus 
D. Anderson ( i n  Stone, 19513, p. l )  thinks t h a t  a l l  t he  panda;nus on .the 
is land of Arno ( ~ a r s h a l l  ~ r o u p )  a r e  siwply var ie t ies  of the  tector ius  
species, and he enumerates sixteen.  The botanis-t Fapy ( 1 9 5 1 m e m  
t o  consider t h a t  p rac t ica l ly  a l l  the  pandanus i ;~  Freixh Oceania should be 
referred t o  the Pandanus tec tor ius  of Solander. 

The shape of the f r u i t s ,  and more particu.larly of -the drupes, are  
be t t e r  c r i t e r i a  for  c lass i f ica t ion  than those provided by the leaves ~rhich 
vary i n  shape and length a t  d i f fe ren t  ages. Dir'f'icu.lties encountered i n  
the preservation of the f l o~ ie r s  and the desiccation of the f r u i t s  of the 
pandanus, as  well as  t h e i r  bulk, do not f a c i l i t a t e  research by botanis ts .  

The remarks made by Papy on the Pandanus tector ius  of co ra l  islands 
generally agree with ours: "Pandanus tector ius  Solaixler is, i n  these 
reginns, more widely dis t r ibuted geographically than the coconut palm, ?ts 
edaphic requirements being prac t ica l ly  nil. The syncaxy of the  pandanus 
ms used i n  -the past  t o  provide the main food s ~ ~ p p l y  f o r  these coral  
islands.  The basal  p a r t  of the mesocarp of each drupe is l e s s  l i gn i f i ed  
than -the r e s t ,  and contains a good proportion 0.f s-tarch and dextrose. But 
f i b re s  and c rys ta l s  of calcium oxalate sometiii~es make it mpleasant  eating." 
The va r i e t i e s  which, according t o  t he  natives,  i r r i t a t e  the  l i p s ,  a r e  t e  
araaboia i n  Tarawa, an6 t e  i r i k i r i  and t e  i r i ne i a ro  i n  Uikmau. 

History: - 
It is log ica l  t o  'chiilk t h a t  the  presence of -the pa;?danus i n  the G i l -  

b e r t  Islands,  as  i n  other regions, dates from h i l ~  before t h a t  of t he  
coconut palm. Many authors believe t h a t  the gerfi!iaative properties of the  
pandanus seeds a r e  preserve& even a f t e r  long periods i n  sea  water, whereas 
those of the coconut a r e  more rapidly l o s t  i n  the same conditions. From 
t h i s  it may be deduced t h a t  the pandanus did not, l i k e  the coconut palm, 



need human iiiterveintion and tha t  the  f i r s t  of them 7;rhich colonized these 
islands grew from seeds rrhich d r i f t e d  on t o  t h e i r  shores. Later, some 
var ie t ies  - as  t he  meaning of some native terms occasionally iridicates - 
must have been imported, some even wel l  a f t e r  the iiltroduction of the co- 
conut palm. I n  the course of the many migratioas rrhich these t e r r i t o r i e s  
have seen s l i p s  of the  favourite va r i e t i e s  probably continued t o  be trans- 
ported as l imited transport  from i s land  t o  i s land  s t i l l  takes place today. 
This would seen t o  be the meaning of t he  name "paildailus people" conferred 
by Grimble (1933-34) on the  Gilbert  Is landers .  

The f i r s t  populations of these t e r r i t o r i e s  mus't have used pandan~~a a s  
a basic  plant  food, u n t i l  the iiulber of coconut palms i n  production vas 
suf f ic ien t  t o  supply them with new resources. Then the pandanus was 
gradually relegated t o  a secondary ro l e .  Recently, since the coconut palm 
has gained commercial value because of copra, the  native tends t o  neglect 
more and more his  ancestra l  t e  ltaina which is thus relegated t o  the  poorest 
land. Reliable observers ( ~ a b a t i e r ,  1939, p.  34) whose presence i;1 these 
t e r r i t o r i e s  over many ciecades has qual i f ied them t o  ciaice useful comparisons, 
have already d ram at-te.ltioil t o  the  notable decline of pandanus on several  
of the Gilbert Islands, thkiii and Butar i ta r i  a;Ioilg others. This disuse is 
regrettable because of the  food value of the  pandailw, and par t icu la r ly  on 
account of i t s  many doifisstic uses. It should be pointed out t h a t  a li~ajor 
factor  during the l a s t  decade has been the la rge  number of t r ee s  which Irere 
f e l l ed  for  the United States  Armed Forces a i d  l a t e r  for  the Government. 
On many islands a l i m i t  on the use of pandanus for  building has already 
been reached. 

Varieties: 

Grimble (1933-34) estimates t h a t  the  natives nuri~er more than 160 kinds 
of pandanus. Bingham (1908) lists 170 d i f f e r en t  names (although some of 
them seem t o  correspond t o  par ts  of t he  p l an t ) .  Finally, Sabatier reports 
t ha t  Frbre Eloi  counted l P h  d i f fe ren t  pandanus. Only an ethnologist o r  a 
l i ngu i s t  >auld be interested i n  the  t rans la t ion  of so many words, maly of 
which, no longer have any very d i s t i n c t  meaning f o r  the  natives.. Some 
t rees ,  which appear t o  have cer ta in  pa r t i cu l a r  character is t ics  i n  common, 
have d i f fe ren t  names on d i f fe ren t  is lands.  Further, an the same a t o l l  a 
name used i n  the north w i l l  be e i t he r  unknovm or  ~ u ~ u s e d  i n  the  south, and 
vice versa. 

We must bear i n  lirind tha t  the  behaviour of pandanus varies according 
t o  i t s  edaphic s i tua t ion .  The physico-chenical natvre of the  s o i l  and sub- 
so i l ,  humidity, s a l i n i ty ,  e tc . ,  a r e  factors vhich i:lfluence the  aspect of 
the t rees  (height, diameter, leaf  development, and perhaps even s i z e  of 
f r u i t ) .  Pandanus grolm from seed may lose  most of the par t icu la r  charac- 
t e r i s t i c s  of the parent plait, and may even cease t o  be productive. This 
could be a case of unstable hybrids. I n  the  face of a l l  these causes of 
variation, one can understand how t h e  native himself gets l o s t .  In  t rying 
t o  recognize as  grea t  a n~xiber of d i f f e r en t  pandanus as  possible, Ire took 
i n  turn,  round the v i l l a ~ e s  and babai p i t s  and a l so  in to  the bush, several  
men vho were reputed t o  have a good knor.rledge of the  d i f fe ren t  va r i e t i e s .  



They could with l i t t l e  hesitat ion,  give names f o r  t h e i r  own t rees  but  they 
vere much l e s s  categorical  about those 0.2 others. 111 the bush, t h e i r  hesi- 
tancy increased and they were often unabie t o  assign any par t icu la r  name 
t o  any par t icu la r  t r ee .  Further, when these "special is ts"  were brought to- 
ge-cher, interminable argments betx?een them t e s t i f i e d  t o  t h e i r  i n a b i l i t y  
t o  agree on any specified term. They were not even i n  agreement on the 
d i f f e r en t i a l  value of a charac te r i s t ic  or  a group of character is t ics ,  which 
ve f o r  our pa r t  had d i f f i cu l ty  i n  distinguishing, so subt le  were they. 

Finally,  we were able t o  r e t a i n  only sixteen d i f fe ren t  names cor- 
responding t o  t r ee s  about vhich the  natives we questioned did not hes i ta te .  
These vere var ie t ies  recognized on the is land of Tarawa. 

TARAWA LIST 

1 - t e  antinakarewe 9 - t e  aratokotoko 
2 - t e  anikomri 10  - t e  a n t i b i t i a  
3 - t e  aranaonirmi 11 - t e  a ra temn 
4 - t e  anabanaba 12 - t e  aratekura 

5 - t e  arabaikiaro 13 - t e  armboia 

6 - t e  anikatouea 14  - t e  arrwiatakoi 

7 - t e  a r a t a i t a r a  15 - t e  aramailci 

8 - t e  anibanakoi 16 - t e  aniwaentang 

In the southern islands, names as  well as  var ie t ies  may be d i f f e r en t .  
On Wilunau we distinguished twenty-five names. Among them only t e  
aritiiialcarewe i s  t o  be fou~cl  on the Tarawa l is t .  I n  both a t o l l s  t h i s  var ie ty  
is considered the bes t  of a l l .  

NIKUNAU LIST 

1 - t e  aramaru 1 4  - t e  irikeang 

2 - t e  i r i k i r i  15 - t e  irimaoruru 
3 - t e  irimakiro 
4 - t e  t i n a  
5 - t e  i ro ro  

16 - t e  irikanoabuana 
17 - t e  i r i kau r i  
18 - t e  iribuangui 

6 - t e  antinakarewe 19 - t e  n ' t ina t ina  

7 - t e  iritawatawa 

8 - te  avaneari 
9 - t e  i r i ne i a ro  

10 - t e  a rmaoia  

11 - t e  utongau 

20 - t e  anabanaba * 
2 1  - t e  ir ionotoa * 
22 - t e  i r i a tabu  * 
23 - t e  irinlan&orilri * 
24 - t e  irikairre-te * 

12 - t e  a ra r ik i toa  25 - t e  tinanikarawa * 
13 - t e  i r i b a o t i  



The names i n  the Nilcunau l i s t  followed by an a s t e r i sk  seem t o  have no 
meaning for  the  inhabitants of the northern p a r t  of the  island. A f r u i t -  
l e s s  variety was a l s o  mentioned t o  us, which has no usefulness other thail as  
a source of a subs t i tu te  f o r  c igare t te  papers, but we were unable t o  check 
whether the name given, t e  kamoneara, is ac tua l ly  applied t o  a variety of 
t r e e  o r  only t o  a type of leaves. When we study the  various uses of t h e  
pandanus we s h a l  see which a re  the most useful  species and the advantages 
of each (p. 59). 

Ecological Surve~:  

In  our examination of the  pandanus t rees  growing rrild i n  the bush \re 
t r i e d  t o  determine whether the s i t e s  they occupied corresponded t o  zonations 
influenced by existing environmental factors.  These attempts never resul ted 
i n  valid conclusions. The lagoon side, ocean s ide  & ~ d  in t e r io r  of the  
islands have about an equal density of Pandanus, not f o r  any one area con- 
sidered separately, but fo r  a whole a t o l l .  Noting t h a t  pandanus t rees  de- 
velop more f u l l y  i n  areas where tall vegetation i s  rather  sparse, one n l i ~ h t  
think t h a t  l i g h t  plays a major role  and t h a t  these pandanus grow so v e l l  i n  
such areas because they a r e  not impeded by the  heavy shade of the coconut 
palms. Undoubtedly the  l i g h t  factor  is i n  t h e i r  favour, but other elements 
intervene t o  explain t h e i r  abundance i n  cer ta in  places. Thus here and there  
i n  the center of islands, one observes areas which appear t o  be clearings 
i n  the thick undergro~th,  where coconut palms a r e  r a re  o r  absent, e i t he r  
because those destroyed by age o r  f i r e  have never been replaced or because 
the environment has been too unfavourable. The pandanus, l e s s  demanding 
and more hardy, have developed and become the  predominant element here. They 
had t o  compete only with slorr growing species such a s  Guettarda, Scaevola, 
e tc . ,  which they rapidly outgrew. Even when f a l l en  nu% or  very young p a b s  
were present, the survival chances of the pandanus were greater.  Their 
p len t i fu l  seeds germinated quickly, t h e i r  ear ly  growth often being helped 
by the protection of the  shrub vegetation, and during the f i r s t  months of 
t h e i r  existence a few rains  were suf f ic ien t  t o  ensure t h e i r  rapid development. 

There are,  moreover, other areas where the  pandanus has def in i te  ad- 
vantages over the  coconut palm; fo r  example, i n  places which by t h e i r  nature 
or si tuation, o r  because of prolonged drought, a re  so a r id  tha t  even the  
low vegetation suffers  and often disappears. There again, the  pandanus 
manages t o  survive. Such i s  the case a l so  f o r  marshy regions o r  for  lagoon 
embayments where the water i s  not frequently renewed. These areas a r e  
regularly subject t o  intense drought, sometimes fo r  very lengthy periods. 
Sal ini ty ,  no longer compensated by rain,  becomes so  high t h a t  the coconut 
palm cannot r e s i s t  it, although the pandanus to le ra tes  it. Thus it is by 
no means ra re  t o  see dead coconut palms s ide by s ide  with healthy pandanus, 
the l a t t e r  having benefit ted from the  presence of the water without suffer- 
ing from the sa l in i ty .  

Apart from these special  cases - such s i tua t ions  usually being r e s t r i c t ed  
topographically - %lie pandanus is everywhere present, e i t he r  isolated o r  i n  
groups, i n  t h e  middle of the most diverse envimnments ( the mangrove excepted), 
o r  i n  pure stands which a re  often very dense (p la te  Xa). 



Finally, the hwnai factor may intervene i n  favour of the extension of 
pandanus or against it. Here, an owner w i l l  never c l e m  his  land, and 
pandanus w i l l  f ree ly  niultiply on it (we frequently saw veri table  "natural  
nurseries" of young pandanus i n  untended areas) .  There, another native v i l l  
c lear  h i s  property, ren~oving these seedlings, ~ r i t h  a l l  the  more satisfactiwn 
as he fu l ly  real izes  the low value of pandanus trees raised from seed. 

Far from being limited t o  such special  cases, lilan's iiifl~tence on these 
small islands is a t  worlc generation a f t e r  generation in  a constant fashion. 
The parcell ing out of properties and many other factors do not allow the 
formation of vegetation zones t h a t  would e x i s t  under normal conditimls, nor 
have these been able  t o  pers i s t  from before man's occupation of these 
islands. 

Cultural Techniques: Every pandanus platted by the Gilbert  Islander i s  from 
a cutting, f o r  reprocluction from seed offers  nothing but disadvantages, as  
it never transmits a l l  the character is t ics  of the parent plant;. The bes t  
cutt ing i s  obtained from a branch which already bears Yne beginnings of 
adventitious roots.  Generally a hole not exceeding 30 cm in  depth is  made, 
and the cutt ing is inserted without fur ther  care. Such a rudimentary tech- 
nique i s  regrettable,  Tor many examples prove t h a t  ptindanus always fa res  
well a f t e r  deep planting, with the addition of some f e r t i l i z e r  such as  dead 
leaves, surface s o l l ,  or be t te r  s t i l l ,  compost. The more careful natives 
often collect ,  i n  the bush, the black surface ear th  under the Guettarda ccnd 
f i l l  the hole with it. They even add various f e r t i l i z e r s  as they do fo r  the 
breadfruit t ree .  

On the islands afZec.ted by the war, vhere quantit ies of scrap metal a re  
fowd, the natives w i l l  often add a piece of iron i n  the hole. The useful- 
ness of t h i s  pract ice  i s  debatable since pandanus seems t o  be just  as  pro- 
ductive without it and, moreover, never shows the s l i gh te s t  sign of chloro- 
s i s  . 

A planting technique t o  be noted i s  the frequent tamping of the s o i l  
around the just-planted cutting, considerably iiicreasing its chances of suc- 
cess. In the case of the Gilbertese pandanus two things, however, remain 
rather  d i f f i c u l t  t o  exylain. One i s  t h a t  t h i s  t a q i n g  i s  done several  
times, long a f t e r  the plant has effect ively talcen root; the other is t h a t  
the native i n s i s t s  t h a t  t h i s  tamping enables him t o  obtain both a very low 
t r ee  (p la te  Xb) and a more p l en t i fu l  production. 17e hzve noted the accur- 
acy of t i is  f i r s t  point, but have no proof of the second. A fur ther  native 
assertion i s  t h a t  even i f  cuttings planted i n  the vil lages come from t a l l  
pandanus of the bush, t rees  grown from them remain small i f  tamping i s  car- 
r ied  out conscientiously. 

Growth: 

In sp i t e  of lil~ch cross-checking it i s  only vi%h every possible reserva- 
t ion t h a t  we quote some figures supplied by the nai;ives. A period of l e s s  
than a year (nine t o  ten months was even mentiomd) from the time when a 



cut t ing i s  put i n  the ground and well packed is .  necessary t o  obtain the 
f i r s t  f r u i t .  A native oil the a t o l l  of Taram planted a cut t ing of <lie 
aratol~otolro variety,  a mile or  so from h i s  v i l l age  i n  a la rge  open space. 
He buried it i n  a hole about a foot.deep which he f i l l e d  with coconut 
huslrs, nesocarp, and other ro t ten  ;&getable waste t o  which he added rusty  
iron.  A year l a t e r  he passed the spot a id  ~7as much astonished t o  see a l -  
ready a large f r u i t  (Pla'ce Xc). Such astonishment mede us think. t h a t  pro- 
gress mu.st usually be l e s s  rapid and t h a t  it would be reasonable t o  allow 
a. year znd a half  ra ther  -than a year, r,rith from time t o  time, exceptional 
cases of more rapid development. 

On several  occasions natives t o ld  us t h a t  pa11daav.o may produce f r u - i t  
a f t e r  only ten moiiths i f  they have been planted i n  vil lages,  but  tha t ,  
planted i n  the bush, they need more than a year. I f  t h i s  is  accurate it 
can be explained both by the f a c t  'that the open si'cuxtion of vi l lages  af- 
fords them more l i gh t ,  and a l so  because a l l  v i l l age  t rees  a r e  be t t e r  
tended. The period is reported t o  be r e l a t i ve ly  the same for  a l l  varie- 
t i e s .  

Hardiness: 

Iil sp i t e  of the probably very diverse o r i s in s  of many " ~ a r i e i t e s "  we 
iilayassume tha t  they have a l l  an equal degree of hizrdimss. One cannot 
but be s-truck by the res is tance of the pandanus t o  s a l i n i t y  (stone 1351 b, 
p.  l o ) ,  by its adaptation t o  the  most a r i d  so i l s ,  and ' o j  i t s  capacity f o r  
resist ir lg extrerne d r o ~ h t  on areas subjected t o  intense sunlight and ofi;en 
t o  frequent shovers of sal-t  rrater spray. 

It must, however, be pointed out t h a t  i n  cer ta in  very exposed areas 
such as the  corners of i s l e t s ,  and where there i s  a combinationof nlany 
uixfavowable conditions, even pandanus w i l l  succ~un'o t o  t he  e f fec t s  of pro- 
longed &ought. 

Productivity and Longevii:  

According t o  the  natives of t he  southern islands, f r u i t  production i s  
spaced quite regularly over the  whole year, vh.rherea:: Gilbertese of the cen- 
' t r a l  2nd northern islands s t a t e  tha;t there a r e  clearly-defined periods of 
good, me?.i~m and poor production. The bes t  period is July and August; 
product?.on t l rweafter  decreases s tead i ly  u n t i l  Ch?istr,~as, remaining very 
low u1171:l A_nr.;.L. It final1.y r i s e s  agxin progressively frcm Kay t o  July. 
In  the zbseri,:e of s t a t i s t i c s ,  it would be very r isky t o  t r y  and in te rpre t  
these two v i e ~ p o i n t s ,  i n  s p i t e  of our knovledge of di f fer ing r a in  coudi- 
t ions  for  the south, centre and north. 

The only fac t s  which ?re ourselves have been able -Lo es tab l i sh  r e l a t e  
t o  the  very low r a t e  of production of pandanus t r ee s  vhich had just  suf- 
fered two years of extreine &ought, and the p l en t i fu l  production of these 



same t rees  a f t e r  l e s s  than three months of regular and abaundant ra in ,  with 
larger  f r u i t  than i n  the dry seasol .  The natives agree 'rith the asser t ion 
tha t  the qual i ty  of the f r u i t  i s  unvaried throughout the  rrhole l i f e  of the 
t ree ,  whatever the  conciitions of t he  moment. 

Since the uses of the  pandanus a r e  not confined. t o  i ts  f r u i t  - i t s  
*. leaves and wood have a very important economic ro l e  -'7e must add t h a t  the  

behav io~r  of these t rees  i n  favourable ra in  conditions is rapidly marked 
by greater individual development and notable leilgthening of the leaves. 
The natives of the southern islands,  however, t o l d  us t h a t  the  decrease i l z  

s i ze  of the  leaves due Co prolonged drought was ile7er such as  t o  hampei- 
the  manufacture of the  various handicraft products. The productivity of 
the pandanus l a s t s  for  many more years than t h a t  of -the breadfrui t  t ree ,  
bu'c no average f igure  was given us. During periods of intense drought it 
may become very low, but  it never f a l l s  t o  zero, as ii~ the  case of t he  
coconut palm. As f o r  the longevity of the pandanus, it is commonly sa id  
t h a t  it has the normal duration of a man's Life. 

A s  with the breadrrui t  t r e e  t he  f r u i t ,  if too high t o  be picked by 
hand, i s  gathered with -the help of a knife firmly attached t o  the  end of 
a pole ( t e  butika); the f r u i t  i s  detached by cu t t ing  the  stem. If the 
t r ee  i s  very high, an adjoining t r e e  i s  used t o  ge t  near enough, o r  if 
the pandanus i s  isolated,  it i s  climbed. There is never any waste. Rarely 
i s  a f r u i t  l o s t ,  and then only because it f e l l  unno'iiced i n t o  the under- 
growth. 

The leaves are  gathered preferably i n  t he  ear ly  morning because they 
have s t i l l  a l i t t l e  of the f1e;:ibility vhich night has given them (marau), 
and are  consequently l e s s  pr ickly.  I f  gathered i n  t he  heat of the day it 
i s  impossible t o  avoid the c rue l  scratches frequently i n f l i c t e d  by t h e i r  
serrated edges. 

Uses: - 
Frui t :  Sabatier (1939, p. 34) t e l l s  us t h a t  the  pandmus of the  Gilbert  - 
Islands produces be t t e r  f r u i t  than any other i l l  the  i'acific Islands be- 
cause it grow and r ipem slowly, and he adds t h a t  i n  Oceania there is 
no race which eats  as  m c h  of it as the Gilbertese. In ad6it ion t o  form- 
iilg a reserve food supply the pandanus f r u i t  i s  conswiled under d i f fe ren t  
guises more or l e s s  dai ly  throughout the e n t i r e  f ru i t i ng  season. 

The drupes, or  more accurately t h e i r  f leshy basal  par t ,  a r e  eaten 
ra17 or  are  included i n  various dishes which a r e  improved by the addition 
of grated coconut. Some 'ecipes r a r e ly  vary, but others depend on per- 
sonal t a s t e  and avai lable  material .  We sha l l  indicate  only the commonest: 



Te tangauri: This i s  a preparation intended t o  be eaten qui te  soon. - -- 
Composition: 2 par ts  of drupes ( juicy section only), 1 p a r t  whole 

drupes and grated coconut ( t o  t a s t e ) .  

Preparation: The r,rhole drupes and the  juicy sections a r e  cooked to- 
gether, then crushed, e i t he r  with a wooden pest le ,  
which is the ances t ra l  method, or i n  a meat grinder, 
t o  obtain a puree. F i r s t ,  however, any pa r t s  of the 
drupes which a r e  too hard a r e  carefully removed. This 
purge (unlike t e  tuae) remains f u l l  of fibrous e le-  
i~lents. Grated coconut i s  added t o  t a s t e  or  t o  achieve 
a cer ta in  consistency, and the \rhole i s  well mixed. 
This " f r u i t  paste" i s  then eaten e i ther  i n  this s t a t e  
o r  l a t e r  i n  the form of f l a t  cakes obtained by drying 
the paste i n  the  sun. This task, reserved for  the 
women, consists of spreading a mat on the ground and 
arranging on it, side by s ide,  the la rges t  leaves of 
t e  u r i  ( ~ u e t t a r d a ) .  The paste i s  spread an these leaves 
with the t i p  of a knife t o  a thickness of about cm. 
and i s  then covered with another layer of leaves t o  pro- 
t e c t  it frcm f l i e s  (p l a t e  ~ d ) .  

This tangauri cannot be kept long because of i t s  f resh  coconut content. 
It could be kept only by toasting the cakes, as i s  done f o r  the preparation 
of kabubu. 

Te tuae: This i s  a preparation intended for  keeping a long time. 

Composition: The juicy sect ion of the  drupes only. 

Preparation: Pandanus f r u i t  i s  cooked i n  the native oven ( l )  by 
steaming ( the  method ca l led  t e  umw) or  much more 
simply i n  a container such as  an exme1 boril placed 
on a vood f i r e .  After cooking, the edible p a r t  of 
each f r u i t  i s  scraped. It i s  selliii.ashed and the 
maxiniwa quantity of f i b r e  removed, and the resu l tan t  ,., 

paste i s  spread a s  i n  the  above recipe. When it has' 
ceased t o  s t i c k  t o  the leaves i- t  i s  cut  i n to  f l a t  
cakes vhich a r e  exposed t o  the sun, f i r s t  on a plank 
or  iron sheeting, and then d i rec t ly  on the ground 
(p la te  XIa). Once desiccation is complete these cakes 
w i l l  keep for  years. They fornl the reserve food supply 
with r.rhich the Gilbert  Islander provides himself when 
he is t rave l l ing  from i s land  t o  is land or  going f o r  a 

( ' )~escr ipt ions  of t h i s  oven and i t s  in s t a l l a t i on  may be found, with sup- 
porting i l l u s t r a t i ons ,  i n  several  c l a s s i ca l  works such as  those of Griiifole. 



few days t o  the neighbouring ixission's f e s t iva l s .  
iIheii he  p rants t o  use the cakes he soaks them f i r s t  i n  
coconut milk t o  soften them again. They are  a l s o  
eateil rol led up v i t h  grated coconut, then cu t  i n t o  
th in  s l i ce s  and moistened v i t h  coconut inilk (as  tre 
should do fo r  French pancakes ro l led  with jam). Another 
:ray of using tuae consists of ro l l i ng  it, cut t ing i - t  
in to  small pieces l i k e  noodles sprinlrling it with 
Babubu (pandanus f lour )  and pouring lcaminai (toddy 
molasses) p l en t i fu l ly  over the whole. This dish i s  
theil cal led t e  k a t i i .  The var ie t ies  of pandanus which 
a re  preferred f o r  t e  tuae are  (Tarawa names) t e  
antinaltareve, t e  arabailriaro, t e  a ra ta i ta ra ,  and t e  
aratelcura. 

Te karababa: This i s  intended t o  be eaten very short ly  a f t e r  prepara- 
t ion.  

Composition: Die par ts  of pmdanus f r u i t ;  one pa r t  of grated cocoilut. 

Preparation: The edible pa r t  of the drupes is cut, cooked as  for  t e  
tuae and mashed without reiaoving the f ibres .  Nhen t h i s  
*,:ass becomes creamy, grated coconut i s  mixed i n  snd the 
paste spread i n  the sun i;.l the sane u7ay as  t e  tuae. Te 
lcarababa may be eaten e i ther  when it reaches the con- 
sistency of jam, or  as  dry cake, 'out generally it i s  
made i n t o  Babubu. 

Te kabubu: The cakes of ltarababa a r e  toasted on bo-th sides over a 
kind of g r i l l  made of f l a t  heated stones. They are  
l e f t  t o  cool and then grounded i n  a large Tridacna 
she l l  ( t e  aubunga). The coarse f l o w  thus obtained 
i s  cal led lrabubu. Nowadays t h i s  product i s  preserved 
i n  t i n s .  Formerly it was simply ro l led  up and vrzpped 
in  pandanus leaves ( t e  i r i a ) .  It i s  said never t o  get 
moultly. This i s  hard t o  bel ieve.for  people who l i k e  
o~vse lves  witnessed for  months -the almost da i ly  renerwl 
of motad on food, clothes, shoes - and the herbarium 
specimens which had constantly t o  be redried. Four 
years is cla-imed t o  be the norma.1 keeping period of t e  
babt~bu and t e  tuae, i f  placed i n  t i gh t ly  covered con- 
tainers,  but many natives 'cold us t h a t  they w i l l  keep 
as  long as required. A last-minute item of information 
from L. Hudson confirms t h i s .  ICeimeth Emory found i n  
the Bishop Museum one of these iris which containe6 
!:abdbu a good s t a t e  of preservation a f t e r  fif-ty 
years. Kabubu may be eaten clry, as  for  instance by 
fishermen who remain for  hours array from t h e i r  home 
base. It is a l s o  put i n t o  a number of dishes, one of 
rrhicli - a par t icu lar  favourite - i s  cal led t e  1rorol;oro. 



Te korokoro: 

Food Value: 

1Canuim.i (toddy molasses) i s  izi::ed v i th  kabubu u n t i l  
it form a kind of very thick creed1 which is eaten 
just  as  it is .  Our ~ i l b e r t e s e  interpreter ,  Te Bmra, 
added tha t  one needs a dr inl<of  %ra-ter afterwards. I n  
f a c t  it i s  more usual t o  mi:: l;a3dou with va te r  or  
toddy and drink it. A l l  things considered, kabubu, 
although i n  i t s e l f  r i c h  i n  rood value, i s  above a l l  a 
base or "support" f o r  other products, and it i s  these 
toddies and molasses which make it appetizing. 

Actually, there  ex i s t  very few analyses oil vhich one can r e ly  t o  es- 
timate the food value of pandanus. Authors a r e  agreed on the considerable 
importance of the f r u i t  and i t s  derived foods as  emersency food supplies, 
but they indicate only the high vitamin C content of the f lour ,  t e  kabubu. 
Neither a r e  there  any data on the amounts consuned. The Gilbertese c a t  
pandanus a t  t h e i r  r a t e  of production, and coilseq~tently consumption i s  high 
i:1 times of abundant f ruc t i f ica t ion ,  a s  with breadfrui t .  

Leaves : 

Because of t h e i r  multiple wes pandanus leaves have, i n  native l i f e ,  
an importance a t  l e a s t  as great  as  t h a t  of the  f r u i t .  

Roofing of houses: The iiiinimua l i f e  of a roof (p la te  X I b )  i s  three 
years. 

Par t i t ions  and Malls: (Occasionally the  adventitious roots, s p l i t  
down t h e i r  length,  a r e  used for  t h i s  purpose.) 

Mats: ( a )  Floor covering) - 
) The whole width of the  leaf  i s  used. 

(b)  Sleeping mats ) 

( c )  Dancing Young leaves a r e  mostly used. Contrasts 
of colours are  obtained by d i f fe ren t  
treatment of leaves, by dyeing, or  even 
simply by using leaves of d i f fe ren t  
var ie t ies .  

Headgear: ( a )  ilicle-brimmed hats ( f i ne  weaving). 

(b )  Conical fishermenr s hats  (coarse veaving) . 
Sai l s :  For canoes (pandanus leaves tend more e ~ d  more t o  be replaced - 

by canvas ) . . . 

Wrappings : For food supplies. 



Caulking Material: For canoes (tends more ailG more t o  be replaced 
by European mater ia l ) .  

Baskets f o r  babai: !Thole leaves.  

Cigarette Paper: A useful subs t i t u t e  for  cigare'i.te paper i s  ob- 
tained by s p l i t t i n g  the tiiiclmess of the l ea f .  

Favourite var ie t ies  for  mats and geseral ly  for  a l l  f i ne r  hai1dicrai"ts 
are:  

White and ye l lo~r  leaves: Te aratelsura a i d  t e  arabaikiaro 

The same var ie t ies  are  preferred f o r  c iga re t t e  paper. 

Further uses: 

The inedible pa r t  of the  drupes is used as f ~ l e l .  The natives perfume 
the coconut o i l  they use as ha i r  o i l  ~ r i t h  t he  spathss enveloping the in- 
florescence ( t e  taba).  The s t ra igh t  trunks provide framework p i l l a r s  for  
houses (p l a t e  XIb) and various supporting sect ioas  i n  the  ccostruction of 
maiieaba. ( large communal house). 

The natives remove the bark from a piece of .the adventitious root and 
pound the ligneous par t .  The juice is then extrected and mixed with four 
par ts  of water or  of coconut water, and the concoctior, i s  used as a fe;sri- 
h g e .  

Sumnary of aos t  useful var ie t ies :  

We have dis t ing~t ished f ive  d i f f e r en t  l eve ls  of qual i ty  among the 16 
var ie t ies  c lear ly  recognized by the natives of Tararra. 

1. Te antinakarewe: This i s  by f a r  the bes t .  A juicy f r u i t ,  f leshy and 
very sweet, it i s  the favourite for  eating raw. Excellent f o r  a l l  culin- 
ary purposes; gives the best  straw f o r  handicraf-ts, white and p l iab le  be- 
cause drawn from long leaves; nuch valued f o r  c igare t te  paper f o r  i ts  
t a s t e  and. i t s  thinness. I n  the south is lands t h i s  variety i s  a l so  placed 
f i r s t .  Karew i s  the name for  toddy. A l i n g u i s t  could t e l l  us i f  there  
i s  any analogy with the t a s t e  ( s o ~ e t h i n g  sweet, smooth) or with the im- 
portance of t h i s  var ie ty  i n  the preparation of foods. 

2. Te anilsomri: Very useful as  building materialbecause the trun!s i s  
very slender, very t a l l  and v i t h  fev branches. Tne leaves a r e  valued for  
handicrafts. Fru i t  i s  iiiuch prized for  the  preparation of t e  karababa and 
t e  tuae . 
3. Te aranaonimai: Fleshy f r u i t  i s  much pr ized as  food, raw or  cooked. 



I!.. Te anabanaba, t e  a-doailriaro, t e  anikatouea t e  aiiibaLaakoi t e  -, ---, - 
ara ta i ta ra .  These f i ve  var ie t ies  are  considered e~~~1.8.lly good f o r  the 
preparation of t e  lcabubu eild t e  tuae. The f i f t h  is iaore usually reserved 
fo r  t e  tuae. 

5 .  Te eratokotoko, - t e  aratekwa, t e  ararnboia, 
t e  a n t i b i t i s ,  t e  arateman a re  the  l e a s t  valued 

Pests of Pandanus: 

The study of pandanw pests 3rould require 
i s t  i n  the f i e l d .  t?e have just  seein the grea t  
with t he i r  many uses. ai?d it is the!? which a re  

t i l i  t e  anivae:ltz.ng, 
var ie t ies .  

i~ . te i l s ive  work by a special-  
iniportance of the leaves 
sub.iect t o  .considerable - 

danage by a b u r r o v i n ~  larva.  These a t tacks  a r e  re,iealed by the appearance 
of a spot, 4 t o  20 cm. vide, whitish with brorm or  reddish edges, resu l t -  
ing from the necrosis of the l ea f ,  between the tvo epidermal layers  of 
11hicli the la rva  l i ves .  On bath sides of tkie leaf  over the affected area 
t he  only thing l e f t  of the  blade i s  a Bind of parchrieat, extremely thin ,  
a& i n  the form of a b l i s t e r  or  swelling. The la rva  and adul t  insec t  s t i l l  
ava i l  ident i f icat ion by spec ia l i s t s .  

Another larva,  the adul t  insec t  of which could not be obtained, i s  
sometimes found associated v i t h  t he  f i r s t ,  or  i n s t a l l ed  i n  an old cavity 
as a secondary commensa' which need not be considered as a pest .  It feeds 
on driecl vegetable matter. This larva reminded us very much of tha-t of 
Call i rhipis .  



THE BREADFR'VIT m 

The breadfrui t  ( ~ r t o c a r p u s )  i s  a t r e e  of the Noraceae family. Opigi- 
nating i n  the Sunda ~ x a n d s ,  it i s  nowdays widespread throughout the  
inter- t ropical  zone, par t icular ly  i n  the  Pacif ic  islands.  It grow rapidly, 
up t o  a height of 20 m. The f r u i t  i s  edible, both pulp and seeds. However 
the f r u i t  of cer ta in  species or var ie t ies ,  of ten regarded as the best ,  a r e  
seedless. 

The breadfrui t  i s  well adapted t o  a t o l l s ,  and i t s  d i s t r ibu t ion  i s  cer- 
t a in ly  d i rec t ly  re la ted  t o  the s a l i n i t y  of t he  ground water. I f  it is not 
too crowded by other t rees ,  the breadfrui t  f o m s  very low branches and de- 
velopes a spreading crovn. 1% is planted i n  vi l lages  and along roadsides. 

The f r u i t  season l a s t s  from May t o  July, but may be prolonged u i ~ t i l  
December. On &no (Karshall ~ r o u p )  during the  f ru i t i ng  season, the  Arto- - 

forms the basic food supply. The f r u i t  of the mi, when very r lpe,  
i s  srreet and has a f r u i t y  tas te .  

The Breadfruit on the Gilbert Islands. 

In  the l i f e  of the Gilbertese these t r e e s  ( t e  mai) play an important 
role  r,rhich i n  some regions of the archipelago may even r i v a l  t ha t  of pan- 
danus. They are,  horrever, much l e s s  common. Whereas pandanus i s  one of 
the consti tuent elements of the "bush" f l o r a  and may a t  times form pure 
stands (p l a t e  Xa), the breadfruit  is found only i n  the  vi l lages  or t h e i r  
immediate neighbourhood, and occasionally by roadsides, but never i n  the  
heart  of the  bush. In  the vi l lages  the t r ee s  are  automatically spaced 
by the houses. 

The breadfrui t  t r e e  is more widely cu l t iva ted  e x l  more careful ly  
tended i n  the southern islands where, because of harder l i v ing  conditions, 
i t s  presence i s  more useful than i n  the cen t ra l  and northern groups. There 
can be no doubt t h a t  of a11 economically valuable t rees  Artocarpus is the 
one which has the l e a s t  resistance t o  prolonged droughts. Sabatier r ir i tes:  
"In the south islands group, breadfrui t  t r ee s  survive with difficuLty. 
They are  prac t ica l ly  extern~inated every ten  years. " 

We can s t a t e  as  a f a c t  tha t  a f t e r  two years of drought, many t r e e s  
were dead or dying i n  the north and centre as  well as  the  south. On Abai- 
ang the percentage of Artocarpus which had died i n  the course of t he  pre- 
ceding year or  which rrere dying was estimated a t  appro::irflately GO$. It 
was the oldest  t r ee s  rrhich were disappearing ( t r ee s  vhich, we were told ,  
were a t  l e a s t  fo r ty  years old, a few even f i f t y ) .  On Abernama few t r ee s  had 
died, but the tops and some secondary branches ha13 tray up had withered 
(p la te  XIIIa). Similar observations were made on Taram. The i s l e t s  a t  
the northern extremity had suffered l e s s  than the res-t of the a t o l l .  On 
Arorae some areas r e r e  badly affected,  others hardly a t  a l l .  On Onotoa 
there rrere many dead t r ee s  of widely-differing ages ( there  rms no re- 
planting on the re turn of the ra iny season, f o r  m n t  of seedlings. The 



main reason for  t h i s  lack i s  t h a t  Artocarpus seeds lose  t h e i r  germinai;ive 
properties f a i r l y  rz2iclly). On Wilrunau there  ~ r a s  a mijber of dead t rees ,  irhile 
others had only dr ied tops. On Beru, t i e r e  rrere few &ad tlrees as coi.qa:red 
:rich the other islancls, except i n  the southern p a r t  of the  a t o l l  where t r s e s  
of a l l  ages died, the  proportion being appro::imately 60$. 

In  s p i t e  of i t s  lack of res is tance t o  drou~h-;; and t o  variations i n  the  
s a l t  content of growcl :rater, the  breadfrui t  has reiim-lrable regenerative 
and. recuperative powers (as  shorn by the breadf ru i t  t r ee s  of Butar i tar i  
which rrere damaged i n  the war). Of~ten the t r ee s  r!la!:e a new s t a r t  by throw- 
ing out a shoot a t  the base or  half-my up the trunk, but  these "resurrec- 
tions" depend above a l l  on the environment of the root systetd. Thus there  
i s  great  contrast  between the excellent survival  of some t rees  and the dying 
s t a t e  of t h e i r  neighbours. Here as  with coconwt palms water is the irnjortant 
factor .  Because they happen t o  be near a f resh-mter  ve l l ,  individual t rees ,  
having survived intense prolonged droughts reached an imposing s ize ,  l i v e  
t o  a great  age and rmintain a ren~arltable r a t e  of productivity. 

A t  the old s i t e  of the v i l l age  of E i t a  (Taava Ato l l ) ,  about half a 
ii:ile from the present s i t e  selected some ten  years ago, only tvo t rees  sur- 
vive out of the hundred or  so which were there  before the place was abandoned 
for  lack of f resh  water. Finally, t o  the  topographic and edaphic conditions 
influencing survival must be added the individual qual i ty  of the  t r ee s  and 
the a t tent ion they have received. 

Species or  var ie t ies :  

As a r e su l t  of our o m  observations and enquiries among the natives, it 
i s  possible t o  dist inguish f ive  d i f fe ren t  Ar-kocarpus and. the  botanis ts  vho 
a re  examining the specimens w i l l  indicate whether they are  species or simply 
var ie t ies .  

Te mai: (p l a t e   XI^). This name i s  the general vernacular term for  any 
breadfrui t  t r e e  i n  the  Gilbert  Islands (a l so  i n  other areas of the Pac i f ic )  
and i n  addit ion desigmtes  an Artocarpus of which the d i s t inc t ive  charac- 
t e r i s t i c s  are: 

Leaves: Pinnatilobed. 

Fruit :  Ovoid with a more or  l e s s  pronowced median transversal  - 
11 narro~.ring". Numerous seeds. Of a l l  the Artocarpus t e  
mai i s  the  most appreciated by the natives.  It i s  a l so  
the most p ro l i f i c .  

Te maitarilra: This name may be broken do%m in to  rtai (breadfrui t  t r e e )  and 
tari l ta (brackish riater). This i s  the  hardiest  Artocarpus and it i s  able 
t o  ex i s t  under more d i f f i c u l t  general conditions thaii the  others. Above 
a l l ,  it i s  more r e s i s t an t  t o  brackish water. 

Distinctive cha.racterist ics:  (p la te  XIIa, b )  . 



Leaves: Trilobate extremity - median lobe la rger  than two l a t e r a l  - 
Lobes. 

Fruit :  Pyriform, dented ra ther  than "narrowing". Fewer seeds than 
i n  t e  mai. 

Te maitarika i s  the  l e a s t  t a l l  var ie ty .  

Te keang n i  makin: (p la te  XId). This name indicates the s t r ik ing  resem- 
blance between the leaves of t h i s  Artocarpus and those of t e  keang, a fern 
(~olypodium scolopendria Bum. f .  ), which i s  f a i r l y  widespread i n  the G i l -  
be r t  islands, and the supposed or igin  of t h i s  brea&fruit t r e e  ( the  Islands 
of ~ a k i n )  . 

Distinctive character is t ics :  (p la te  XI&, b )  

Leaves: Pinnat i f id .  - 
R u i t :  Resembles t ha t  of the t e  mai ra ther  than tha t  of t e  - 

maitarika, but it i s  more commonly ovoid and contains 
fewer seeds than t e  mai. 

Te Keang n i  makin bears l a t e r  than the others.  It is the l e a s t  
common variety.  

Te bukiraro: The character is t ic  feature  of t h i s  Artocarpus i s  the absence 
of seeds. I t  i s ,  therefore, always propagated from cutt ings.  It i s  usual- 
l y  t a l l e r  than the others.  This var ie ty  is very productive and i s  the 
favourite of Europeans. 

Distinc.tive character is t ics  : (p la te  XIIc ) . 
Leaves: Pinnatilobed - much l i k e  t h a t  of t e  mai, but wider. 

Frui t :  Almost spherical ,  neither narrowing nor dented. - 
Te motini wae: This Artocarpus is a l so  seedless and, l i k e  the previous one, 
i s  reproduced by cutt ings.  The name contains the  word t e  wae, which i s  
a l so  used for  coconuts without kernel ( t e  n i  urae). This variety is l e s s  
common than the others. We saw it only on Betio, growing from a cut t ing 
which had been brought from the is land of Butar i ta r i  two and a half years 
previously. It was a t r e e  about f i f t e e n  f e e t  high and had no f r u i t .  

Cultivation: 

The term cul t ivat ion may appear a l i t t l e  exaggerated. However, the  
breadfruit t r ee  does receive a cer ta in  amount of a t tent ion,  both a t  the 
time of planting and tb.roughout i ts  f i r s t  years of growth. A hole i s  dug, 
usually 30 cm by 30 cm and 20 t o  30 cm deep (on Abaiang w saw holes 
1 . 5  m deep). For several  weeks the hole i s  f i l l e d  with a l l  possible waste 



matter of which the most abundant i s  vegetable matter, dead leaves of 
coconut palms and of A r t o c a r p ~ ,  and with a l l  the rubbish swept up dai ly .  
Leaves of t e  mao ( ~ c a e v o l a  se r icea)  and of t e  non (Norinda c i t r i f o l i a )  are,  
however, preferred. A l i t t l e  ear th  is put on top arid the  seed i s  so7,m. 
I f  it does not germinate another i s  sown l a t e r .  

The p i t  i s  seldom watered but  the young sapling is nearly always pro- 
tected by being comnpletely enclosed, i n  the beginning, with leaves or  a mat 
(p l a t e  XIId). Later the  roof of the she l te r  i s  removed and only a c i rcu la r  
fence is l e f t ,  against  very small children, p ig le t s  and fowls. 

Naturally the accumulation of vegetable waste en t i r e ly  f i l l i n g  the hole 
subsides progressively as  it gradually r o t s .  The native compensates for  
t h i s  shrinkage by adding dead leaves and other inatter which serves a t  the 
same time as  f e r t i l i z e r .  Often, as  a protection against  animals, as  well as  
t o  keep the compost i n  place, a wooden frame made of four coconut logs 
(p l a t e  XIIIa) or  a border of small coral  blocks i s  b u i l t  about a meter from 
the foot of the t r e e .  I n  some vi l lages  of Abaiang we noted tha t  the refuse 
from the p ig  enclosures was col lected and put  ins ide t h i s  fence. Finally, 
i n  many cases,. the hole 57as topped with a layer  o f  the  very f ine  black sur- 
face s o i l  which i s  found i n  the bush under t e  u r i  ( ~ u e t t a r d a  speciosa). 

In  the Gilbert Islands the breadfrui t  a r e  be t t e r  respected than,other  
t rees ,  we mean tha t  t h e i r  trunks do not show the multiple gashes which the 
native i s  i n  the habi t  of making on coconut palms t o  carve h i s  name. Under 
good conditions these t r ee s  sometimes reach considerable dimensions. Gne we 
saw was almost 18 meters t a l l  and was much divided near the base, each 
branch more than 1 . 5  m i n  circumference, 1 . 5  in above ground. Some t rees  
may even exceed 20 m i n  height with trunks over 2 m i n  circumference, and 
are  s a id  t o  be more tha s ix ty  years old, but  such a r e  the  exception. We 
were told  t ha t  t rees  over f i f t y  years of age suffer  imore from drought than 
younger ones. We question t h i s  however, since f o y t h e s e  t r ee s  t o  achieve 
such an age they must have enjoyed exceptional conditions, which should have 
helped them r e s i s t  drought. In  our opinion they must have reached the end 
o-f t h e i r  life-span, and drought merely hastens $heir death. 

Under l e s s  favowable conditions breadfrui t  t r ee s  from eight t o  ten  
years of age may be found, 8 t o  1 0  m i n  height and 1 m i n  circumference a t  
1 m above ground. 

The number of &tocarpus varies fromone region t o  another, and from 
one vi l lage t o  the next. It is generally dependent on the number of in- 
habitants although on cer ta in  southern islands ve noted a higher mean 
number of t r ee s  than elsewhere fo r  the sane population. I n  a v i l l age  on 
Tarava Atoll (see  tab le  X)  f o r  a population of 115 persons (22 famil ies)  
we counted 93 breadfrui t  trees;  only one family did ilot own any. In  the  
Gilbert  Islands these t rees  are  grown only i n  the v i l l age .  They always 
belong t o  the  person vho planted them and even i f  he moves elsewhere he 
always has pr ior  r i gh t  t o  the f r u i t .  



Production: 

Obtaining production figures per t r ee  or per vil lage,  is not possible. 
No one has ever thought of weighing, throughout a normal and dry year, the 
f r u i t  of one or several  t rees .  The only informatioil of any in te res t  is the 
fac t  t h a t  i n  a dry period they a re  sparse and reduced i n  s ize .  I n  July, 
when the rains had las ted  more than three and a half months, f ive lku i t s  
picked from an average t r e e  ( t e  mai) from Tarawa gave us the following 
weights: 1 l b .  12  02s.; 1 l b .  y ozs., 1 l b .  1 3  02s.; 1 l b .  8 02s.; 1 l b .  
1 oz. It is towards the end of the year t h a t  the t rees  bear t he i r  maximut~ 
of f r u i t .  According t o  our native informants, the production of the bread- 
f r u i t  t r ee  l a s t s  nine months of t h e  year, with a slack season of three 
mo.iths i n  February, March and April.  This pause vkich, according t o  the 
Gilbertese expression, corresponds t o  the t r e e ' s  res t ing  period, may ob- 
viously vary with the r a i n f a l l .  I n  the Society Islands, Papy (1951) re- 
ports a f u l l  harvesting season from November t o  April and another 
f ruc t i f ica t ion  i n  July and August. 

The f r u i t  i s  detached from the t rees  with a long pole ( t e  butika) on 
the end of which a knife blade is fixed. I f  the t r e e  is very t a l l  the 
gatherer climbs it, cuts the s t a l k  and the f r u i t  f a l l s ,  without suffering 
much damage. It is against  customs t o  have vomen gather breadfruit .  

Consumption: 

The del icate  flavour of t h i s  f r u i t  makes it a favourite food of the 
Gilbertese. In times of abundant production, when too many f r u i t s  r ipen 
a t  once, some w i l l  be made i n t o  preserves so as  not t o  be wasted. 

A s  an item i n  the da i ly  food supply, the f r u i t  is eaten raw o r  cooked, 
a f t e r  the skin has been scraped x i t h  a knife or she l l .  It i s  cooked i n  a 
l i t t l e  water and steamed or baked i n  the standard native stove covered 
with mats, or a l ternat ively as  we cook potatoes "in t h e i r  jackets". In  
the f i r s t  case, the cooking water is never thrown away; it i s  much pr ized 
as soup. 

Preparation for  keeping: 

The preserved product is cal led t e  kabuibui n i  mai o r  te  tuae n-te mai. 
The f r u i t  i s  cooked i n  i t s  skin o r  f i r s t  scraped with a t e  koikoi she l l .  
The s l igh t  cooking i s  done i n  a large enamelled basin, which i s  l e s s  work 
than se t t ing  up a stove i n  the old manner. The edible par t s  must then be 
crushed. A giant  clan shel l ,  t e  aubunga, and a wooden pes t le  of t e  ngea 
(pem~his acidula) were formerly used; we saw them s t i l l  used by very o ld  
vomen on Onotoa. Nowadays, the Gilbertese who have been working on Ocean Is -  
land or Nauru often bring back meat grinders. The use of these tends t o  be- 
come more general. Obviously there is not one fo r  each family, but they 
are  borrowed, l i k e  many other things, by the t rad i t iona l  bubuti (see pp. 
16-17). 



Insect  Pests: 

The Gilbert  Island Artocarpus seem f r ee  of insect  pests .  We never 
noted any attacks,  even s l i gh t ,  on the leaves, trunk or  branches. How- 
ever, from an ident i f icat ion l i s t  ju s t  received from the Bishop Museum 
we note a f r u i t  f l y ,  Dacus (strumeta) frauenfeldi  Schiner. 

Phasmacopeia: 

( a )  Ear Complaints: To soothe cer ta in  painful affections of the 
inner ear ,  four o r  f i ve  young Artocarpus leaves a r e  crushed, the  juice 
extracted and poured in to  the ear .  Alternatively a young leaf  i s  warmed 
and s tuffed in to  the ea r  duct. 

( b )  Conjunctivitis: !Ar%_cgq& buds a re  chewed and spa t  on t o  a 
piece of c loth  t~hich is squeezed above the eye and allowed t o  d r ip  i n to  
it. 

Other uses: 

The wood of Artocarpus i s  used par t icu la r ly  f o r  outriggers of canoes 
and for  f ishing f loa t s .  The leaves serve a s  f e r t i l i z e r  for  the babai as 
well as  for  breadfrui t  i t s e l f .  They a r e  a l so  very useful for  Wapping 
many native foods for  transport .  

I n  preparing kabuibui, the hands always beco~ne s t icky  and s ta ined 
black by the l a t ex  which exudes from the r i pe  f r u i t .  Soap and other 
European cleansing aids  do not easi ly  remove these s ta ins .  The Gilbertese 
places a small piece of copra i n  h i s  mouth, chews it, s p i t s  the  r e su l t  
i n to  h i s  hands, then rubs and r inses  them with water. Every t race  of 
s t a i n  and st ickiness disappears. 

Food value: 

Authors agree tha t  the breadfrui t  has high food value. It i s  e s t i -  
mated t h a t  it contains a,bout t he  same quantity of edible carbohydrates as  
t a ro  or  srreet potato. When it has reached f u l l  inaturity it gives, l i k e  
the banana (~uchanan 194"(), a negative reaction t o  t he  iodine t e s t ,  show 
ing t h a t  a l l  s tarch has been converted t o  sugar. The cooked f r u i t  i s  a 
good source of vitamin C .  



TABLE X 

Census of a vi l lage of Tai-awa comprising 23 households. 

Family, Identi-  
Pied by number 1 2 3 4 5 6 7 8 9 10 ll 12 13  11:- 15 16 17 10 19 20 21 22 23 Total 

Number of 
persons 6 3 8 4 3 4 4 G 4 1 2 5 3 9 3 8 j 8 5 5 4 3 3 1 1 5  

No. brea&fruit 
t rees  1 4 1 1 5 2 - 6 3 4 5 5 3 5 8 1 3 4 5 7 2 5  93 

go. of Papaya 
t rees  1 4 5 6 1 5 2 3 - b 6 5 - - - - - -  2 3 3 7 42 111 

0 of babai 
p i t s  3 1 5 5 7 7 4 3 3 ~ 0 4 2 3 8 5 7 5 - 4 3 4 2  91 

No. of parcels 
of land 3 ~ 3 5 3 8 5 3 3 5 5 3 3 2 9 3 7 3 4 3 2 3 5 1 0 8  



Families Children Pits Cyrtospema g o ~ v i n g  for  

6 t o  18 mos. 2 t o  1: y r s  8 t o  12 yrs .  

* 00% a re  represented by the  varie.ty Te Katutu. 



CHAFTER 7 

THE BABAI 

Te babai i s  a tuberous plant  of the Araceae famiLy :!hich g o v s  i n  
stagnant water; the a e r i a l  par t s  reach a height iof 3.5 m (p la tes  Id, 
XIIIb, c ) .  The leaves a r e  extremely vide, -ri.th more or  l e s s  thorny 
pet ioles .  The edible tubers a r e  o f ~ e n  vider than they a r e  lonx. Food 
value should approximate t ha t  of t a ro  ( ~ o l o c a s i a  esculenta).  

Te babai i s  found i n  the Gilber t  end El l ice  Islands, the Cxroliae 
Islands, the Marshall Group, and i:i French Oceania. There a r e  a lso small 
areas of babai on F~anrlin~ Island (Liue I s .  ), Gardner Island (phoenix I s .  ), 
Hull Island (phoenix I s .  ), and 1ar;e areas of wild babai and t a ro  a t  
Washington Island ( ~ i n e  1s. ) . 

The assigninent of a correct  ident i f icat ion .to the babai seems t o  have 
been, for  a long time, the subject  of g fea t  confusio'n. YG has been f r e -  
quently mis-talteii for :  Colocasia esculenta ( taro) ;  Caladiuni cordi?oliunl; 
Alocasia rnacrorrhiza or  Alocasia indica.  1927 Christophersen gave, ac- 
cording t o  Merrii correct  iLentification: Cyrtosperma chamissonis 
( ~ c h o t t )  Merril l  

I n  the Gilberts t h i s  p lan t  occupies an i rqor tant  place iil native l i f e .  
It i s  i n  f ac t  the onlj' crop ac tua l ly  cult ivated by the Gilbertese. They. 
grow it with ';he utmost care, but  it should be noted a t  t h i s  point  t h a t  
-the babai i s  ilo-t, as  i s  eenerall;. believed, a s tap le  food, a t  l e a s t  nowa- 
days. There is no do~xbt t ha t ,  iil several  islands of the Group, 'the babai 
was much more extensively grown i n  the old days than it is nOV7, as  evi- 
denced by the ixurber of abandoned pii;s. Iil a t o l l s  such a s  Abemama the 
ground m s  i i t e r a l l y  riddled with p i t s  vhich have beea gradually abandoned 
and par t ly  f i l l e d  up by -the s l i d in& oi" the embanluneiit slopes.  The babai 
is now almost a mxur j .  After livin; i i l  close contact with tine nai;ives we 
came t o  the conclusion t h a t ,  f o r  the  Gilbertese, the value of Lhe babai 
s e w s  greater from the psycho lo~ ica l  :!oin.L of view than a s  a foods-tuff. 

The graving of babai i s ,  inSteed, surrounded with a number oi' i rad i t ions  
i n  which pride seems t o  be predoixi.iiant. For instance, much care i s  s t i l l  
lavished on specimens of rrhich the only remaining value i s  t h a t  of ornament 
and the enormous s i z e  of t h e i r  leaves. A native w i l l  display the :reat- 
es-L pride i n  a babai ten years old  (or  even older)  vhich has reached an 
extraordinary size,  althou& the -i;uber, i f  it s t i l l  ex is t s ,  has usually 
gram too hard a i d  b i t t e r .  Moreover, pulliiig up a babai ia order t o  offer  
the tuber t o  a distinguished gulsi; i s  considered the grea-Lest honour t h a t  
can be paid t o  hiu. In  more i?;eneinal 'Leniis, i-i; w i l l  be ea s i ly  uilaerstood 

l ( f r i e d  Professor E.  D. Meri-ill recently sent  us coii~plek iiAdi- 
cations vhich enabled us f u l l y  t o  c la r i fy  th i s  iden t i f ica t ion .  



t ha t  a n lan t  so d i f f i c u l t  t o  plan-L, vhich s r o w  so s lowlj  recluires so 
much tendii:,:, i s  a food tha t  c a n ~ ~ o t  be used indiscriminate1.i. 

The s i ze  of the babai p i t s  varies considerably v i t h  Lopogrqhic and 
edaphic codditions. They may ran&e II.o~:I ten t o  several  hundi'ed square 
meters. Several families.  or  several  iiidividuals often share a p i t  (see 
Table X I ) .  The shares a r e  qu i te  v~1eyua.1; one person maj orin ten  plants  
or i;loye, vhi le  eiloi;her has only 'cro. The areas belonging t o  each a i d  in- 
volvii~n orriership of babai plants a r e  s a id  t o  derive from a i~c i en t  land 
ri~h'cs.  I t  i s  ~ e n e r a l l y  considered .that a fully-grovn babai -eciuires one 
square meter of l iv ing space. 

Most Gllbertese p i t s  are  veiy aacieilt, we have no recol lect ion of' 
seeing one of recent or igin  or  being prepared. The old p i t s  are s t i l l  
used, and occasionally a p i t  which ham long been abondoned i s  b;.ouzht 
in to  use ZGain. 

A f ac t  should be mentioned ::hich a t  f i r s t  glance seems parado::ical. 
Some islands of the northern group, i n  vhich the food supplj- i s  bes t ,  
have remarkable p i t s  and a propor iona te  abundance of babai. Oil the 
other hand, some of the southern islands where ra in  i s  extremely i n -  
frequent have very fev and very poor p i t s .  This i s  a m'cLer f o r  i-e~i-et, 
since a Sreater produc-tion of tubers ~roulcl be a vu1uabl.e o f f se t  against  
the food shortases vhich somei;imes zff?c-t these islands.  But it should 
be recogni~ed  tha t  s o i l  conditions are  a l so  against  them. 

We s h a l l  see l a t e r  t ha t  many piLs a r e  often given uj? because the 
.,.rater has Secome brackish. I n  oi;her ie~; ioi ls ,  p i t s  were abandoile& a long 
time ago, sometimes over very l a r ee  areas.  This was often -the consequence 
of a demographic disturbance vhich resulted i n  olden times firm1 loca l  
native p o l i t i c s  ( t h i s  i s  the case i n  Abemama, Aranuka and possibly ~ u r i a ) .  
Brief co~iuneilts on some of the  a-Lolls v i s i ted :  

lvlarakei: This i s  the is land where -;he bzbai seems t o  be most ex-tensively 
grown. There i s  a &reat  number ol' p i t s .  Most of the plauts  a r e  over 3 r11 

t a l l a n d  a re   ell and coi~sistentl ; ,  c a r d  for .  

Abeii!aifia and. Aranulia: There a r e  too few pi'cs for  the iluviber of inha'bitants, 
and most of -them a re  not ~ e l l  kept. Abefiiama was, i n  the pas-&, pl-ctctically 
riddled v i t h  p i t s ,  but  today coconu% palms occupy- the depressions which 
a re  a l l  t h a t  remains of them; these si.e of course amone; the  hea l th ies t  
palms on the island. M0s.t of these p i t s  have been out of use f o r  a long 
.time, possibly since the end of Binol;ol.s r.ei&n. In  those days the babai 
maj have hzG. a greater r i t u a l i s t i c  significance.  There a r e  a l so  p i t s  
abandoiied when  rater became braclrish, as  on Bike Island, ilou uninhabited. 

Tairalia: The pi-& are  generally very f ine  and the babai flourishin,:; fo r  
instance, those ;;rowing i n  the v i l l a ~ e s  of Ei ta  and Biliei~ibeu 2re  almos'c 
8s renlar!coble as  on Marakei. 



Ai-orae: The p i t s  a r e  remarkable, mostly- because of .the %reat  ainount of vork 
required f o r  t h e i r  excavation. The rocky platform is of ten of e x ~ e p t i o ~ i a l  
thickness (p l a t e  Id )  and very coupac-t. An enormous volume of ear th  some- 
times has t o  be dug out and the sides of 'the p i t s  have t o  be la.bo:.iouslji 
propped up. A s t r ik ing  feature of t h i s  i s land  is t h a t  the  material dug from 
the p i t s  through centuries 118s forrtied a fi10w1d on each s ide .  

Nilmimu: In t h i s  is land .the piks are  found mostly i n  the north, the p i t  
miter being sa id  t o  become brackish i n  the southern pa r t .  The r e su l t  is 
t h a t  the inhabi'tan-ts of the  sowbh ask the northern people, as  a. :'eat 
favour, f o r  t h e i r  permission t o  tiig a p i t  i n  one of t h e i r  p lo t s .  The 
ra ther  miserable condition of most of the babai grom on t h i s  island gives 
a painful impression. I n  most cases theye a re  even no baskets mound the 
plants .  ivhintenance i s  so often neglected t h a t  one ~.ionders rihether such 
carelessness r e f l ec t s  discouragement on the pa.rt of the imtive i n  the face 
of such a poor groiith. Most ansirex t o  our questions l e d  us t o  think tha t  
l iYcle i n t e r e s t  ~ i a s  bestoved on these p i t s  and their. babais. 

Cultivation: 

C:yrtospeima is cul t ivated i n  p i t s  because it grows successfully only 
when l i v i ~ x  i ~ l  fresh-water marsh$ laA?d. @,ring -to the very s p c i a l  grouild 
conditions i n  'c'ne Gilberts the ha-tires have t o  dig  down t o  the rock;. p l a t -  
form and -1;hrough it i n  orcer t o  reach the ground rrater lens .  This vork 
often represents a considerable e f for t ,  since the pla-tform i s  solnetimes a t  
a great  depth. As a resu l t ,  the  exava ted  m.%terial occupies iilLlcl1 space 
and is some-Limes as  high as  1 .5  meters. The conglomerate layer i s  of ten so 
hard tha t  it 'cakes a crowbar t o  br.eak it. The next s tep  i s  Lhe s-trengthen- 
ing of the p i t  walls rrherever there i s  a of t h e i r  collapsing, using 
blocks of muddy ear th  from tine 1los.t e::cavation. Lastly, the boLtom of the 
p i t  is level led and the your13 babai shoo-Ls plan-ted i n  it. As they cror,r, a 
mixture made of humus ~a therec l  under cer ta in  t rees  i n  -the bush and of 
selected leaves i s  spread around them. 3 basket of pandanus leaves and 
stakes (p l a t e  XIIIC) keeps t h i s  debris i n  place and a l s o  suppor-ts the 
plant .  As more humus is added the increasing w e i ~ h t  anchors the rrhole 
more firmly t o  the  bottom. Tnus t h i s  is rea l ly  l i k e  growing plants i n  
pots and - a t  l e a s t  during the f i r s t  stages - -the plants  a r e  f loat ing.  
I f  the roots, ins tead of spreadill& ~ii'thin the  supporting mass, grew down 
in to  the ckep mud, the plant  r.1ou1d. die.  I-t grows only because it i s  
rooted i n  ail a y t i f i c i a l  and aerated nedium. 

When a p i t  abandoned i n  the  Gistant pas t  is restored t o  use, it has 
t o  be e::cavated m d  cleared of -the s o i l  rrhich has inevitably s l i d  i n t o  
it, and the botiiom must be le-yeled aeain. Ins-Lead of diggin;; the whole 
of the area  the natives s t a r t  by diggin;; holes of the required s i z e  f o r  
each bab8.i p lant ,  rridedn;; them a s  the plants  grow, ui l t i l ,  -&he holes 
having merged., the rrhole p i t  ! r i l l .  Ilzve the same leve l .  The irork has thus 
beem% mix11 l e s s  toilsoine, siilce it has ilolr been spread over nany years. 

The native alira.ys chooses fo2 the s i - te  of h i s  babai p i t  a location 
vhere fresh ~ra-ter is avai lable .  Contrary 'Lo the viei%5 of soae au'thors, 



the  water of babai p i t s  i s  not brackish. Indeed, it is of-ten fresher 
than 'chat of ve l l s  used for  drinlring o r  cooking. During p ro lon~ed  d rou~h t s ,  
if m t e r  becomes brackish the babai i > l a : ~ t ~  a r e  s a id  to  ~ . r i l t  rapidly. 
Brackish riater i s  def in i te ly  noxious iiha'i.ever the age of a pl.axt. Long 
immersion due t o  rain-rrater may be f a t a l  -too, but only t o  y o u n ~  plants .  

Fe r t i l i ze r s  : 

Leaves from various plants  sx16 other fe r - t i l i z ing  e1ei;ieilts are  brought 
LO the  babai p i t .  Each ovner has h i s  secre t  technique for plaikini, and 
tending the 13lailt rrhich he keeps i ' i . ~ ~  everyone outside the f m i l y  c i r c l e ,  
laio~rledse of it i s  transmitted oil17 Iroii~ fa ther  to  son. The secre t  is i n  
the technique ra ther  t h a i  the ~1a-txre of the f e r t i l i z i n g  nz te r in l ,  t h i s  
being obviously knorrn t o  everybo&r s i x e  ihe  choice is ra-ther limi-Led. O f  
these techniques very few were tiisclosed t o  us, but i;hrou&ll scr2.ps of in- 
foiwation ?re ve1.e siven t o  unders-Land t h a t  they sometimes involve tampiins 
vrith the fee-t of the s o i l  around -Ghe /oUilg babai, o r  selectio.? of par- 
-ticulaiq seasoils t o  use cer ta in  I'c?tilizei"s, or  sometimes the proportions 
of the various componeilts used i;, tile compost. 

The leaves mainly used, are,  i n  order of importance, -those of the 
f o l l o v i n ~  plants:  Te kaura: - Sida fal.la;i L. -- t e  u r i :  Guettarda speciosa L.  -- 
-he ren: lilesserschmid~a argentea -- .be mai: Ar toca ius  s o .  -- t e  '&o: 
Boerhavia dif fusa L. -- t e  kaura, xi banaba: k d e l i a  bif2oi.a D. C.  ('chis 
used fi~ainly i n  Abaiaag) -- t e  kanaria: CordLa subcor6ata Lam. Less f r e -  
cluently used are:  t e  kiaou: Triumfetts procumbens Forst. znd t e  Tao: 
Bibiscus t i l i z ceus  L. (cal led te ~iaiai-y: The la . t t e r  i s  ra ther  
r a r e  i n  %he Gilberts.  

To -the leaves of these various plants  i s  added a y ~ a a t i t y  of vegetable 
refuse, more par t icu la r ly  old ptmdailus leaves, pieces of ro.&Leii cocoi3ut 
trunks, e tc .  A special  menJcion should be made of t e  :<aura (Side f a l l ax ) .  
The leaves of t h i s  very common ivlalvaceae a r e  very seldom brouglit :yeen t o  
the ba.bai; vhen the,y are,  d i r e c t c o n t a c t  %with the plailt i s  carefL!lly 
avoitled. The native know tha-t -the fernen-tation of these leaves vould pro- 
duce heat which vould e i t he r  k i l l  the  ba'uai or be very hairiiful. I f  time 
i s  shor t  - or  i f  it has been impossible f o r  %ly other reaso~l  'to cky the 
leaves f i r s t  - the native w i l l  talie care ilev.er t o  tover .t!lem with other 
material  vhen placinz them around the baba.i t ha t  they may dry more cluicirly 
and remaii~ well a i red.  Generally .$hey a re  dr ied i n  the sun o? mats i n  
f ron t  of the owner's hut. T h q  a re  -Lhen s-Lored i n  a basket t o  be tnlren 
l a t e r  on t o  the p i t ,  mixed or  not with other f e r t i l i z i n ~  iiiateiial (p la te  
XLI1d). To f e r t i l i z e  the joung babai p l a r t s ,  rrell-dried leaves of -te kaura 
ace often mixed with surface s o i l ,  preferably gathered under Gue'cLarda 
t rees ,  t o  vhich wll-ground pumice is sometimes added. This preyaration, 
on ~rhich moulds tend t o  develop, is s t i r r e d  from time 'to t i u e  i n  the basket 
i l l  vhich i - t  has been mixed; ire ucre to ld  -that it 1.70ulcl thus be s t i r r ed ,  
turned over and perfected f o r  two months and longer before being applied 'co 
the babai. 



Once the  young babai is set tile native no longer rrorlss a t  the bottom 
of the p i t  if it is too flooded by r e c w t  rains .  S t i r r ing  the water and 
treading too near the plants  when the root  systems are  s t i l l  rrealc, misht 
tear  them from t h e i r  support. Laker 011, ~rhen the babai i s  strongly rooted 
in,  the native w i l l  go and tend i t  evea i f  there  is much ?rater i n  the p i t .  
The tending w i l l  consist  i n  inspecting. the gabions, replacing a loose stake 
o r  pandanus leaf ,  cleaning the p i t  of ail$ extraneous material  such a s  f a l l en  
coconut fronds, and weeding out cer ta in  invading plants such as  t e  mam 
(Jussiaea angust i fol ia  Lam.); t e  inaunei (Eleocharis genicula-ta (L.) R .  & S. 
and t e  rit,anin(Cyperus javanicus Houtt.) But the most important p a r t  is 
the "feeding" o f n b a i .  The tubers a r e  sa id  -to be much more t a s ty  i f  
the plant  has been abuixlantly and regularly fed. A net? betch of f e r t i l i z e r  
every three months is therefore considered iiecessary. 

Propagation: 

Several methods are  used, depending on the  var ie t ies ,  almost always 
vegetative; the seeds of var ie t ies  with f e r t i l e  seeds a r e  seldom used. 

1 (a ) .  The method most often used, and vhich is obviously the simplest, 
consists i n  %akin& suckers from the base o r  the  mother p lan t  aild se t t i ng  
them according t o  the procedure described ea r l i e r .  

1 (b) .  Under special  conditions, vhen suclsers a r e  laclcint or when the 
native is dealing with var ie t ies  such as  t e  ikauraura and t e  ilsaraoi rihich 
produce fee  shoots o r  only a f t e r  three o r  four years, the a rL i f i c i a lp ro -  
l i f e r a t i o n  of shoots is stimulated: Te baku, the top pa r t  of the rhizome with 
the bases of the petioles and termiilal bud, i s  cut  from a babai uprooted 
for  eating and i s  f i r s t  planted i n  a p a r t  of the p i t  where it cannot be 
reached bjr mter. I f  it were p l a ~ t e d  d i rec t ly  a t  the bottom of the p i t  
i n  a water-logged environment it might r o t  before graving roots. It ? r i l l  
be l e f t  i n  t h i s  temporary s i t e  u n t i l  the  f i r s t  two leaves have unfolded. 
The natives know t h a t  a t  t h i s  stage the root system has already developed. 
They w i l l  then cut  the terminal shout a t  a given height, which stimulates 
the a r t i f i c i a l  prol i ferat ion of suckers. When these reach a normal s i ze  
they a r e  broken off,  jus t  as spontaneous shoots would be, arid planted i n  
the bottom of the p i t .  

2. Another method follo~,rs much tile same l i n e s  as  the above b u  instead of 
cut t ing the termiLlal shoot, the rrhole p lan t  i s  uprooted and s e t  ;,ermanently 
a t  the bottonm of the p i t .  By t h i s  uethod, a rhizome i s  obtained i n  half 
the time required with spontaneous suckers. 

Insect Pests: 

Two pests  should be mentioned which do not ye t  cause very serious 
W a g e ,  but a re  none the l e s s  a threat .  

One of these l i ves  underground. It i s  a scarabaeid beetle,  Pentodon 
sp. o r  Papuana sp. The larvae bore ga l l e r i e s  i n  the older tubers. 



Fortunately t h i s  bee t le  i s  not coi;-wa~ly found i n  the babai; i-t is more 
freyue.nt i n  the old banana plants  (a l so  grown i n  p i t s ) ,  where it bores 
p . l l e r i e s  jus t  under the base of the shoot: one vonders vhether it has 
net  been in'croduced rrith banana plaxtiilg s-Lock. It might have gone from 
there  t o  the Cyrtospema. The Taram natives s t a t e  t h a t  t h i s  beet le  is 
a l so  found a t  the foot of coconut pa lm.  (see  p.  28 ) 

The other pest  l i ve s  above pound. It i s  a lepidopteran of the 
family Phalaenibe: Prodenia l i tura.  Fabricius. The c a t e r p i l l x i  some.times 
causes serious damage t o  the babai leaves, mostly oil young p l a t s .  I; may 
e a t  as  f a r  as  the cen t ra l  pa r t .  This iilsec-t is unfortunately very widely 
dis t r ibuted throughout the archipelago, as i n  many other areas .  The f a c t  
t ha t  tine mLives seem t o  shorr no coicern about t h i s  pes t  and the damage 
it causes does not exclude the tlecessity of undertaking as  act ive a con- 
t r o l  of i - L  as possible, par t icu la r ly  as  it a lso  feeds q o n  a. 1mge number 
of other useful p l a ~ ~ t s .  

Varieties : 

A s  i n  the cese of the pandanus, it rrould be easy t o  enur,~erate many 
babai names, perhaps representin:: nore o r  l e s s  typical  variations or 
merely d i f fe ren t  n'ames which vary froili one island t o  anotiner. Guir ef for t s  
were therefore prima.rily directed to~wrds  identifying well differentiated 
va r i e t i e s .  

The c r i t e r i a  used by Taraiia natives t o  detemine the differeiat 
var ie t ies  ?,rere checked and a re  subn~itted as  a prac t ica l  key for  iden t i f i -  
cation  able XII). 

Remarks on var ie t ies  : 

1. Te anrairalri: a l so  ca l led  t e  babue; medium height (no t  over 2u t a l l ) ;  
not very comnoa. Quali ty of tuber, ~ o o d .  Said t o  be eaten af-ter  three o r  
four years. 

2. Te natutububua: medim hei;ht; not very hardy. The full;? grorm p lan t  
i s  s a id  t o  produce no nev leaves, but 2 considerable number of shoots (bubua 
about one huinhxl). The tuber i s  vider than it i s  long (pail-shaped). 
Quality of tuber, excellent.  Said t o  be eaten from the t h i r d  year oinrards. 

i ; .  Te kailiui: Very t a l l ,  reachin2 3 meters. Tuber mi la;^ reach a lenz'ih of 
30-'10 cm. Quality of tuber, e::celleist. Said t o  be eaten from -the fourth 
year oiirrard. 

1:. Te ikaraoi:  Extremely t a l l  (soaetimes over 3 m within iour or  f ive  
years).  I i  i s  the f i n e s t  of a l l  3ab;li. Ii; requires much iiloi-e tealdin& 
thaa the others, p a r t i c u l a r l j  ~rhen young. Few or  no shoots (propagated 
by me.Lhods 1. (b)  an6 2 ) .  Said t o  have the la rges t  tuber and t o  be ea-ten 
around the fourth p a r .  r&alit;, very 2008. 

5.  Te oinelre: H e i ~ h t  sometimes exceeds 3 la riithin four o r  f i ve  years. 



Under surface of l ea f  desq-te, 
epidermis bearing lobiform appendices 

Leaf undulate and upper extremity of 
pe t io le  d i s t inc t ly  bent i n  " sm8s  
neck" 

Leaf normal 

A/ Petiole  green 

a/ Petiole spiny 

lo /  Number of leaves normal ( f 5 )  l I 

Te natutububua 

1/ Young leaves 
sometimes spatulate Te kaikui 

2/ Young leaves 
always nonnal Te ikaraoi 

201 Number of l e a v e s  ciouble ( * 10)  Te oineke . 

- 
b/ Petiole no; spiny 

lo/  Seeds f e r t i l e  Te ibuota 

20/ Seeds un fe r t i l e  Te katutu 

B/ Pet iole  yellowish orange 

C/ Petiole  yeUarish orange only at  t h e  base 

Te ikauraura 

Te tukuna 

Table XII, Varieties of babai i n  Bikenibeu, Tarawa A t o l l .  





Numerous leaves: it i s  by the nwii'uer of leaves t h a t  natives distiilsuish 
it from t e  ilcaraoi. Reproductioii b~ shoots o r  by seeds. %ber is longer 
than it is vide. Said t o  be already zood fo r  consumptio:~.~ af-Ley s i x  t o  
nine months. It is the most precocious of a l l  and grow ver,? l m ~ e  i n  
the shortest  time. 

6. Te ibuota: Plant erect ,  medium height, not very common. Fe r t i l e  seeds. 
Flower sa id  t o  appear only a f t e r  three or four years. Said t o  be edible 
a f t e r  two o r  three years. a a l i v y ,  good ( a  l i t t l e  poorer than t e  oinelce). 

7.  Te lca-tutu (pi-onounced kasusu): Medim height (1-2x1 ). The natives say 
"man height". Very hardy, requires l e s s  tending than a i ~ y  other. Flower 
appears around the second year i f  the @ant has been well  tended. Con- 
tinuous abuitlance of suckers requiring thinning. Some a r e  uprooted and 
replanted elsewhere.' The tubers a re  eaten as ear ly  a s  a f t e r  9 t o  12 laonths 
vhen the i r  weight ranses from 0.5 t o  1 ki lo .  These figures vaxy v i t h  the 
f e r t i l i e e r s  applied a t  the time of @anti:?g. The tuber zroirs hard very 
quickly a f t e r  flowering. Sow p i t s  contain up t o  90$ of katutu, ~ ih ich  
means tha t  harvestins can be cawled on-almost a l l  year rouncl. This 
variety is considered as  too comgil t o  be used on special  occasions 
( v i s i t s ,  vedclin~s, Christmas, Easter, e tc . ) ;  i t s  qua1it.y ai:d s i ze  a re  
below the proper standard fo r  g i f t s .  Ctuality, good. If .the leaf  s t a l k  
i s  s l i gh t ly  yellow, sub-variety uraura. I f  the leaf  s t a l k  i s  quite green, 
sub-variety roro. 

8. Te ikauraura: Very t a l l ,  souietimes over 3 m within four 01- Pive years, 
erect ,  more hardy than t e  ikaraoi.  May flover a f t e r  tvo years only i f  the 
p lan t  is very v e l l  tended. Tuber does not grow as large a s  t h a t  of t e  
ikaraoi.  Quality, good. 

9 .  Te tukuna (pronounced sukuna): Medium height. Very s imilar  t o  t e  oinelce. 
C&ality, good. 

The species of babai observed most frequently are:  Te lcatutu, t e  
iliaraoi, t e  oinelce arid t e  ikauraura. 

Of the follov7iing var ie t ies  fouild on Nilcuneu (south), .the four under- 
l ined var ie t ies  a re  similarly cal led a1 Tarava Atoll: Te inar,raro, t e  
kairoro, t e  ltaiuia, t e  unikai, t e  teboa, t e  tani:~ganibulci, t e  babue, 
t e  ikaraoi, t e  ltailru, t e  katutu. 

Of those fould on Maraltei (north) three ident ica l  names (uilderlined) 
a re  found: Te moaine, t e  atinimaimku, t e  iokanai, t e  ikauraura, t e  ilraraoi, 
t e  katutu. 

', 

A l a s t  variety was mentio~ed t o  us several  times, but ire rrere never 
able  t o  see it: t e  il-tournu, the tuber of vhich cannot be eaten until it is 
over four years old.  It is s a i d  t o  be the slowest-maturing variety,  t o  re- 
seiiible -be ikaraoi, v i t h  shorter  leaf  s ta lks ,  and t o  be s imilar  i n  -taste. 



Stages of Grovth: 

We vere given by the Gilbertese descriptions of f i v e  d i f fe ren t  s izea 
of babai, ~rhich they measure with t h e i r  aims. These observations 'irere 
adapted t o  a growth curve ( f ig .  Yi). 

Te Bunei corresponds t o  a plailt approximately nine months old. A t  
t h i s  stage the tuber wouldbe very tender. Te lsatutp is the variety 
fiiost cornonly eaten a t  the lsunei stage. Sorae varieties. a r e  highly prized 
a t  the t e  naanatanibura stase,  which corresponds t o  a g m t h  of approximately 
-three years; other var ie t ies  a r e  much l e s s  relished a t  thtit stage, the 
tuber sometimes being too b i t t e r .  The stage t e  nawtanibura corresponds t o  
a filljr mature babai. The natives s t a t e  t h a t  Prom t h i s  stage oii &he quali$y 
of the tuber decreases. The te a n p  s tace .refers t o  a plti116 appro;:lmately 
seven years old. Customs and t r ad i t i om require  t h a t  f o r  cer ta in  r i tua ls  
a Gabai of t h i s  s ize  be selected. This is a l s o  the  case fo r  t e  b ~ i ~ ~ u a ,  
~rhich may be e s t i m t e d  a t  -Len yews o ld  o r  iitol.e, The tuber, r~hich has 
;;ro~m very hard and of considerable size, i s  a &&Lpregaiicled present froqt 
a young man's family t o  the family of 'the g&rl he is t o  mari-y. O f t e n  a 
babai of t h i s  age has ?cached such sp9c*g$&t+&" d.eve&.opwat ii; is kept 
i n  the p i t  merely fo r  pride or, accorQng fig go.ae g e o ~ l e ' s  bel iefs ,  be- 
cause it 11111 stimulate the growth of the j~gn& pL@n% i;ioTriil~ ileal- it. 

Food value and importance as  food: 

Authors recognize the hi&h s ta rch  content of Cyrtosgeni~a tubers but 
they i n s i s t  t h a t  they should be eaten onlf vhen perfect ly  cooked (boiled o r  
roasted). A l l  t a ro  a r e  generally considered as being poor i n  vitamin B 
and proteins. 

To assess accurately the consurptioil of a given nwber  of persons 
could only be done by contiixious dilecliinc; owt& spat, which ?rould be 
d i f f i cu l t .  As the babai is the ()illy crop reguiring r e a l  worl<'-Prou the 
native he does not general ly .eat  it more often than W e e  or four Limes 
a month and increases -this consumption oill'J i n  those periods. of the year 
when psndanus and breadfruit  a re  ecarce. 

Methods of Use: 

Foods : 

Te buatoro: For t h i s  dish rav babai is ~ r a t e d ,  The paste thus made 
* .  is vrapped i n  leaves of t e  mai ( ~ r t o c a r p u s )  or even t e  babai, divided 

in to  portions, each portion ~,rei&hin:, a p p r ~ ~ t e l y  1 lb . These bundles, 
t i e d  with s t r i p s  of f resh  coconut l ea f l e t s ,  are iuunersed i n  boi l ing water. 
The coolring pot is placed a t  the ed&e of the f i r e  and l e f t  t o  simmer f o r  
approximately 45 minutes; tbe bupdles a r e  then taken OWL of the vater ,  
opened and the preparation csil be consumed as  is., o r  mixed v i t h  Iiamaimai 
(toddy molasses). 



Te bekei: Te buatoro is crushed i n  a pan, then covered with coconut 
cream which has already been prepared and heated. The mix'u~re i s  t ie l l  
s t i r r e d  and may be consumed at t h i s  staze o r  trhen cooled. Gourmets w i l l  
pour kamainmi over cold bekei. 

. . . . .  

Te t a n g a a :  The babai is peeieh, booked, then crushed. Iil days of 
old it was crushed by nieans of a rrooden o r  coral  pes t le  i n  a ,-imt clam 
s h e l l .  Today a meat grinder is inore often use&. Kamaiuai and xi-ated 
coconut a r e  added Lo the crushed babai. I~iiported f lour  may a l so  be added t o  
make lmeading easier ,  bu t  t h i s  i s  not essent ia l .  The mixture obtained is 
rrrapped i n  babai o r  breadfruit  leaves and s e t  i n  the native oven rrhei-e i t  
remains overnizht i f  it has been put i n  l a t e  i n  the evenin:. This preparation 
may be kept for  .three o r  four days. If it is t o  be kept l o n ~ e r ,  it is cooked 
again every. ttro or  three days t o  avoid feimentatioi. Pandanus i s  sometimes 
added t o  th i s  Toad. 

Te kabuibui i l i  babai: This preparation i s  .the r e s u l t  of a process de- 
signed t o  iilsure longer preservation. Tile pieces of babai t o  be preserved 
a r e  f i r s t  parboiled, then crushed or, bet ter ,  put through a meat ziinder.  
The ground product i s  dehydrated bx sun &;ring, and t h i s  kabuibui may be 
kept a whole year o r  even louger. The same technique is ; ~ l s o  c~splied t o  
breadfruit ,  then it is ca l led  t e  kzbuibui n i  mai. Fru i t s  of t e  bero (picus - 
t i nc to r i a  Forst . )  a r e  prepared in  s, similar wcy and the deh;/dra2Leci preserve 
is cal led 'ce ical~uibui n i  bero. I n  the southern islands these recipes of 
kabuibui appear t o  be more commonly used than elsevhere due t o  'die more 
serious effects  of intense and prolonged &rou$h'cs. 

Pharmacopoeia: 

Ehquiiries i n to  i ~ a t i v e  pharmacopoeia too often yield l i t t l e  or ilo infor- 
mation, unless -the investigator l ives  fo r  a long time amon2 the natives. 
The babai may be used for  more then one treatment, but the oiily one dis- 
closed t o  us is a formula fo r  curing. skin diseases ( t h o u ~ h  110 one could 
t e l l  us which o r  show us 8. case.)  

The tuber i s  cu t  i n  s l i ce s ,  rrhich are  l a i d  i n  the Suit. Yellow lilould is 
sa-id t o  develop, Tihich is careful ly  scraped off  and sprinkled over the sore.  
The gatherin:: of t h i s  mould is the prerogative of only a fev spec ia l i s t s  on 
each island, a d  is considered a very del icate  task.  We could ilot obtain a 
specimen of t h i s  mould and did not succeed i n  i so la t ing  i - L .  Such 2 variety 
of moulds developed on the s l i ce s  of Cyrtosperma irhich ve placed i n  various 
conditions t h a t  the natives theinsel-ves could not  t e l l  us vliich m s  the one 
generally used. 



CHAFTER 8 

OTHER PLLANTS USED BY GILBERTIlSE 

There a r e  many other plants of economic significai-ice used by the G i l -  
ber tese  for  a variety of purposes. These a r e  l i s t e d  below alphabetically 
under 9 headings. These l i s t s  include some plants  very scarce i n  the G i l -  
b e r t  group but  which w i l l  be, perhaps, useful  l a t e r  t o  the  natives.  Indi- 
vidual. ilotes on these plants  and t h e i r  uses w i l l  be found i n  Chapter 9 Part  
11. 

1. Food p lan ts  

Acalypha amentacea 
Boerhavia dif fusa 
Carica papaya 
Cassytha f i l i fo rmis  
Citrus auran t i fo l ia  
Colocasia esculenta 
Cucurbita pepo 
Ficus car ica  
Ficus t i nc to r i a  
Ipomoea batatas 
Musa paradisiaca subsp. sapientum 

Passif lora  foet ida var. hispida 
Pemphis a c i d ~ ~ l a  
Physalis angulata 
Portv.laca. l u t ea  
Portulaca safloensis 
Saccharm off icinaruri? 
Sesuvi~uin portulacas trum 
Tacca leontopetaloides 
Terminalia ca'cappa 

2. Plants used as  building material fo r  houses, 
canoes, f ishing rods, e-bc. 

Bruguiera conjugata 
Calophyllum inophyllum 
Casuarina equise t i fo l ia  
Clerodendrm inefme 
Cordia subcordata 
Dodoinaea viscosa 
Ficus t i nc to r i a  
Guettarda speciosa 
Hernandia sonora 
Hibiscus t i l i aceus  

Barringtonia a s i a t i ca  
Boerhavia diffusa 
Bryophyllum pinnat~un 
Calophyllum inophyllum 
Clerodendrum inerme 
Cordia subcordata 
Crinum asiaticum 
Euphorbia chamissonis 

Lumnitzera li'ctorea 
Messerschmidia argentea 
Morinda c i t r i f o l i a  
Pemphis acidula 
Pisonia p a n d i s  
Prenna o b t w i f o l i a  
Pseuderainthein~ufl ca r ru thers i i  
Rhizophora mucronata 
Scaevola ser icea 
Terminalia catappa 

medicinal and poisonous plants  

Fimbristylis cymosa 
Messerschmidia argentea 
Nicotiana tabacum 
Pemphis acidula 
Ricinuti communis 
Scaevola ser icea 
Triumfetta procumbens 



4. Plants used f o r  ornamental purposes 
('flainly f o r  making l e i s )  - 

Abutilon indicum Hibiscus t i l i aceus  
Acacia fa rnes i s ia  Lantana caA1ara 
Acalypha amentacea Lumnitzera l i t t o r e a  
Acalypha wilkesiana Mirabil is  jal.apa 
Allamanda cathar t ica  Plmiera rubra 
Bryophyllum pinnatum Polypodium scolopendria 
Calophyllum inopl~yllum Polyscias p i l f o y l e i  
Canavalia microcarpa P ~ e u d e r a n t l i e m ~  laxiflorum 
Cassytha f i l i fo rmis  P. ca r ru thers i i  
Catharanthus roseus Psilotum nudum 
Cordia su.bcor:hta Russelin ecyxisetiformis 
Cordyline terminalis Scaevola sericea 
Crinum asiaticum Sida falla:: 
Cyperus javanicus Stachytorpheta jamaicensis 
Dodonaea viscosa Thespesia populnea 
Eragrostis arnabilis Triu~:~fet.ba procumbens 
Euphorbia heterophylla Wedelia b i f lo ra  
Guettarda speciosa 

5 .  Leaves are  used i n  coinposts prepared --- 
for  babai cu i t iva t ion  

Boerhavia, dif fusa 
Cordia subcordata 
Ficus t i n c t o r i a  
Guettarda speciosa 
Hibiscus t i l i a ceus  

Sida f a l l ax  
Thespesia populnea 
Triumfetta grocumbens 
Weilelia b i f l o ra  

5. Fiber plants  used i n  s k i r t s ,  
f ishing l ines ,  ne t s ,  e t c .  

Agave sp. 
Cassytha f i l i fo rmis  
Cyperus javanicus 

Cyperus laevigatus 
Ii-ibiscus t i l i aceus  
Tacca leontopetaloides 

7. Dyes and tanning materials 

Ficus t i nc to r i a  
Morinda c i t r i f o l i a  
Rhizophora mucronata 

8. Plants used t o  scent  coconut o i l  

Dodonaea viscosa 
Fimbristylis  cymosa 
Ocimum basilicum 
Pemphis acidula 

Polypodium scolopendria 
Frema obtusiofolia 
Rhizophora mucronata 
Terminalia catappa 



9. Plants used t o  feed pigs an& chickens 

Boerhavia di f fusa  
Eleusine indica 
Ficus t i nc to r i a  
Fimbristylis  cymosa 

Phyllanthu- marus  
Portulacz lutes 
Portulaca samoensis 



CHAFTER 9 

VEGETATION AND FLORA 

PART I: VEGETATION 

With the exception of Pemphis stands and, of course,of the mangrove 
proper, no primitive vegetation types can be recognized today. The or ig ina l  
forxations have been so thoroughly modified by nan tha.t there i s  no t race  
l e f t  of them, especially as  a l l  these islands a r e  ra ther  densely populated. 

Besides the coconut palm, vhich covers the  l a rges t  area, some species 
may s t i l l  have a cer ta in  density and show marked preferences for  some habi- 
t a t s ,  but they form a secondary vegetation ra ther  than ruins of former 
or iginal  types. 

I n  many cases the primary componen.ts a r e  now represented only by iso- 
l a t ed  specimens, which tend t o  disappear not only becav.se of the growing 
prevalence of the cocoiluC palm but  a l so  because the  ilatives do not care t o  
preserve or propagate them. This is the case f o r  t rees  such as  Pisonia, 
Cordia, e t c .  In  some islands even valuable t r ees  such as pandanus may be 
disappearing, as  they are  considered of minor importame i n  comparison v i t h  
the  commercial value of copra. 

The Gilbert  Islands offer  today the following vegetation types: 

I .  Vegetation of the seaward s ide 

Scaevola, more l e s s  dense, forms an almost unbrolren b e l t .  Their density 
i s  alvays greater than t h a t  of other aeighbouring plants .  This species grows 
nearest  t o  the shore. I4esserschmidia i n  i so la ted  specimens or small groups 
a re  found, most of them with tv i s ted  trunks. Their height does not exceed 
3 m. Pandanus, a re  more or l e s s  numerous, bu t  always as isolated individuals. 
The prevail ing low plants ape: Lepturus, which i s  very seldom found i n  the 
shaded cent ra l  zone, and Fimbristylis. A few T r i m f e t t a  and Cyperus sometimes -. 
grow among them. The coconut palm begins i n  t h i s  zoile, the f i r s t  rows growing - 
a l i t t l e  above high-water mark. 

11. Vegetation of the i i i terior 

The area occupiedby other species is usually conditioned by the density 
of the coconut palms. I f  these a r e  very close toaetheii. we f ind  onlv the -" 
fol lor~ing low piants:  Thuarea, ~ i m b r i s i y l i s ,  ~upGorbia'and gramineae oS the  
genera Stenotaphrum m d  Cenchrus, with a few small Scaevola here and there .  
If the coconuts a re  l e s s  dense, there v i l l  be some t r e e  saecies such as :  
Pandanus, Guettarda and i4orindi; and i n  addition t o  -the l& plants already 
mentioned, Boerhavia, Tri~unfetta, Fleurya, Sida Dodonaea and Cassytha. The 
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grasses a re  almost a l l  present and P s i l o t w  and Polypodium occur here and 
there  a t  the foot  of the coconut t rees .  Of course the number of these plants  
and the area they coves vary v i t h  the de@e.e to which the ground is tended. 



If the  coconut palms are  very sparsely planted, some t rees  such as  Cordia 
and Pisonia may occur, though ra.rely nowadays. 

Ylny low plants survive with d i f f i cu l ty  i n  open areas while species 
such as  Sida fal lax,  which seem t o  prefer  strong sunlight, can achieve great 
extension there. 

111. Vegetation of the lagoon side(area of roads and vil lages) 

The roadsides being generally cleared t o  a cer ta in  width, few plants are  
t o  be found there except comnon grasses. On the other hand, the shrubs and 
t r ees  of the in te r ior  may be found again between the cleared road zone and 
the  edge of the lagoon, with the addition of small groups of Messerschlidia 
forming a narrow s t r i p  s l i gh t ly  i n  f ront  of the coconut palms (Plate XIVa). 

One plant w i l l  be found growing densely on sandy areas t h a t  a re  alvays 
damp below the surface through t i d a l  seepage; t h i s  i s  Finibristylis, ~?hich 
to le ra tes  high sa l in i ty .  On the contrary, Scaevola, Guettarda and Leptu-rus 
always grow above the l eve l  of the highest t i des .  

Village areas of fe r  a very different  aspect, due t o  the  number of plants 
cul t ivated in  the i r  immediate v ic in i ty  and around the houses. Among food 
-trees, i n  addition t o  coconut palms which a re  rridely spaced, breadfruit  t rees  
predominate, and sometimes reach a large s i ze .  Pandanus t rees  a re  fowd i n  
varying nurribers, mostly around the vi l lage periphery, except i n  the southern 
islands where they are  given the same choice locations as  Artocarpus. Pa-paya 
t rees  a re  found i n  every vi l lage and are  often very t a l l .  Banana plants a re  
sometimes a component of t h i s  vegetation, bu t  are  grown only i n  p i t s .  Small 
pumpkin patches (p la te  XIVc) are  seen around the houses i n  southern islands, 
generally s ide by s ide with numerous tobacco plants (figure XVc), while 
Ficus t i nc to r i a  i s  usually found a l i t t l e  behind the l a s t  houses. Torg~atoes - 
and sweet potatoes a re  very scarce and we saw them only on a few islands i n  
the centre and north of the Gilbert  Group. 

One of the character is t ics  of the Gilbertese v i l lage  is the mea t  - - - 
variety of ornamental plants.  The most commonly found are  Crinum, Russelia, 
Mirabilis, Catharanthus and Pseuderanthemun. The lorr plants  considered as 
weeds vary i n  abundance, of course, according t o  the cleanliness of the 
vi l lage a id  are,  i n  fact ,  ra ther  scarce. ~uphorbia  prostrata ,  Fimbristylis, 
Phyllanthus, Eragrostis and Digi tar ia  a re  most often seen. 

In addition t o  vi l lage and roadside vegetation, the Pemphis type should 
be given special  mentioil. This shrubby plant ( ~ e m ~ h i s  acidula Forst. ) fonns 
thick stands, often spreading over large areas, just  a t  the limit of the 
highest t ides  of the lagoon, and above the f i r s t  depressions f i l l e d  by high 
t ides  and occupied by Rhizophora (p la te  X I V ~ ) .  The l a t t e r  m a y  often cover 
large areas which a re  submerged a t  high t ide .  



PART 11: PLANTS COLLECTED I N  THE GILBEFiTS 

None of the plants growing i n  the Gilbert  Islands a re  endemic. In 
fac t ,  most of them belong t o  the general cora l  island f l o r a  i n  the  t ropical  
Pacific.  To assess the time when they f i r s t  appeared, even very appro::i- 
mately, is a most d i f f i c u l t  task.  It seems, however, t h a t  three main time 
divisions may be recognized. 

I. Plants present on the islands before the  arr ival  of the f i r s t  occupants 

It i s  log ica l  t o  assume t h a t  t h i s  group can iilclude only plants  with 
seeds l i ke ly  t o  r e s i s t  a prolonged s tay  i n  s a l t  water and r e t a in  fo r  a long 
time t h e i r  germinating powers: These may have been introduced t o  these 
islands by currents and trade winds, and they ~?ould have been the f i r s t  
plant  stock of these t e r r i t o r i e s .  Other ca r r i e r s  such as  birds,  nay have 
brought very t i ny  seeds (pamineae fo r  instance),  bu.t t o  a very small extent. (1)  

11. Plants introduced by successive waves of irnmlgratioii 

It is log ica l  t o  place i n  the second group the ancient food plants.  
The natives carr ied them along during t h e i r  migrations. They probably a l so  
brought plants of r i t u a l  significance. 

111. Plants introduced since the  a r r i v a l  of Europeans 
. . 

The t h i r d  group includes'"6nly plants  introduced l e s s  than 200 years ago 
by the f i r s t  navigators, by the traders vho followed them, and f ina l ly  in  
qui te  recent times by Europeans residing permanently or temporarily i n  these 
islands, missionaries, government officers,  e t c .  To these intentionally- 
introduced plants should be added those which arrived by accident. The 
natives a l s o  took pa r t  i n  these introductions and s t i l l  do so at  every op- 
portunity. Taking in to  account the above considerations, Ire s h a l l  therefore 
say: 

Group I fo r  plants of pre-human introduction 

Group I1 for  plants of ancient introduction 

Group 111 for  piants of recent introduction 

It 1%ill be eas i ly  understood that ,  de ta i led  h i s to r i ca l  documents not 
being available, the l imi t s  between these groups have t o  be somewhat flex- 
i b l e  (especially between groups I and 11).  

(1)  The extent of such bird transport  must be larger  than s t a t ed  here, 
as  plants with s t icky and spiny f ru i t s ,  such as  Pisonia, Boerhavia and Tri- - 
urnfetta, and fleshy f r u i t s ,  such as Scaevola, a re  lmom t o  be carr ied 
around by birds .  - Ed. 



A l i s t  of plants collected, with br ief  notes on each, appears below. 
It should be noted t h a t  the vernacular nmes quoted a re  those given us a t  
the collecting loca l i ty ,  and t h a t  they nay vary from one is land t o  the next. 
A s e t  of the specimens i s  deposited ia the herbarium of the Museum dtHistoire 
Naturelle, paris.  (1) 

It was impossible t o  co l lec t  again a botanical specimen of each species 
i n  each t e r r i t o r y  vis i ted,  since we had t o  attend t o  many other more important 
matters. This task would not, however, have been useless since the natives 
always showed an understandable hesi ta t ion when confronted with dried plants 
i n  the herbarium. Moreover, i n  some islands we were unable t o  s tay  long, and 
no collections could be made, so t h a t  our herbarium does not claim t o  be ex- 
haustive. We f e e l  t h a t  a botanis t  could s t i l l  f ind  a number of plants 
especially among very recent introductions. These a re  s t i l l  continuing. 
When the Gilbertese return from working abroad they generally bring back new 
plants .  A remarkable f a c t  i s  tht they almost always choose plants  with 
e i the r  ornamental leaves or fragrant flowers which may be fashioned into the 
l e i s  and garlands required fo r  the dances and songs tha t  form so important a 
pa r t  of the dai ly  l i f e  i n  these islands. Singing and dancing are  a r e a l  
need fo r  these people, who would have l i t t l e  joy i n  l i f e  without them. 

We have not, of course, referred t o  uses of no economic significance 
such as those connected with games, magic,etc. Finally, most of the crypto- 
gams do not appear a f t e r  the phanerogams l i s t ed ,  since the ident i f icat ions 
awaited from Professor R.  Heim of the Paris Y~seum have not ye t  reached us. 
The algae from fish-ponds were ident i f ied by D r .  Francis Drouet, see Ap- 
pendix I, p. 187. 

D r .  Katherine Luomala, of the University of Hawaii, very kindly pro- 
vided us with a copy of her manuscript on ethnobotany of the Gilbert Islands, 
including a history of plant  col lect ing in  the Gilbert  Islands. Since t h a t  
time it has been published as  Bulletin 213 of the Bernice P. Bishop Museum, 
1953. Material included i n  it has deliberately not been repeated here, as 
the  or iginal  may be consulted. 

L i s t  of plant species 

Abutilon indicum ( L . )  Sweet Maalvaceae Group 111. 
Eilber tese  name: t e  kaura n i  banaba; English name: Indian mallori. 

Locality: Tarawa, no. 124; Ocean I., 124 b i s .  

This is  very r a re  i n  the Gilberts,  seen only on Bikenibeu, where a Pew 
specimens had been planted as  ornamentals i n  f ront  of a native house. It i s  

(1)  Through the courtesy of the authori t ies  of the Museum dfHistoire  Natur- 
e l l e ,  Paris, it has been possible t o  reexamine specimens of most of the 
plants  numbered 1-139. Changes in  the nomenclature of cer ta in  of these have 
been incorporated in to  the following l i s t  t o  bring it in to  accord with the 
names generally i n  use i n  recent papers on Pacific coral  a t o l l s .  

Where there seems some room for  disagreement about the group t o  which 
the plant  has been assigned, the suggestion of a d i f fe ren t  placing has been 
indicated i n  parentheses. - Ed. 



very conunon on Ocean Island (Banaba) whence it vas doubtless brought, as in- 
dicated by the Gilbertese name. 

Acacia farnesiana Willd. Leguminosae. Group 111. 
English: Spring aroma 

Locality: Nikunau, no. 154 

Medium-sized shrub, very r a r e  i n  t he  Gilber ts ,  seen only i n  a vi l lage 
on Niltunau. 

Uses: The very f ragrant  flowers a r e  used i n  garlands. - 
Acalypha amentacea var. Euphorbiaceae. Group I11 
Gilbertese: t e  aronga. English: copper l e a f .  

Locality: Abaiang, no. 78 

This ornamental shrub, with red leaves, 1nay be over 2 m t a l l ;  it i s  
found on a l l  the  islands, mostly i n  vi l lages .  

Uses: The leaves a r e  used i n  garlands. - 
Acalypha amentacea var. Euphorbiaceae . Group 
Gilbertese: t e  aronga 

Locality: Abaiang, no. 44. 

A shrub 1 . 5  t o  2 m t a l l ,  with brom-purplish 
houses and v i l lages .  

111. 

leaves; planted around 

Uses: The leaves are  used i n  garlands. The Gilbertese do not e a t  the  - 
young shoots o r  leaves 11hich are  cooked as  vegetables i n  other areas of the  
Pacif ic .  

Acalypha ainentacea wr . Euphorbiaceae. Group 111. 

Locality: Tarawa, no. 1x5; Nauru, 115 b i s  

This very r a r e  plant  was seen only a t  the  Residency a t  Bairilri, and on 
Beru, where it was about 1 r;n t a l l .  It i s  vepy comon on Nauru, where it 
fonns hedges, and whence it vas probably brought by Gilbertese employed. i n  
the  phosphate works. 

Adiantw cuneatum L. & F. Polypodiaceae. ' Group 111. 

Locality: Bair iki ,  Tarawa, no. 111 

This fe rn  about 40 cm t a l l  is cu l t iva ted  i n  pots on verandas of Euro- 
pean houses. 

Agave sp. - Arnaryllidaceae. Group 111. 
Gilbertese: t e  robu (English: rope) English: green aloe 

Locality: Betio, Tarava, no. 119 

Only a fev  plants  seen i n  Tarawa, Abaiang, Arorae and Nikunau. 

Uses: - After r e t t i ng ,  excellent f i sh ing  l i nes  can be inade from the 
f ibers  . 



Allarnanda ca thar t ica  L. Apocynaceae. Group 111. 

Locality: Tarawa, no. 1x7 
A l i ana  with la rge  yellow flowers, very rare,  seen only i n  garden a t  

Bair iki ,  Tarawa and i n  Beru. Very ornanental. 

Amaranthus dubius Mart. Amrantaceae . Group 111. 

Locality: Tarawa, no. 94 
This weed, 30-40 c r i ~  t a l l ,  v i t h  l i g h t  green iiiflorescence, was seen only 

oil Betio I s l e t .  It i s  one of the food plants  of Ethrnia colonella tlals. 

Angelonia angust i foi ia  Benth. Scrophulariaceae. Group 111. 

Locality: Bairiki ,  Tararra, no. 137 
A blue-flowered plant,  not over 35 cm t a l l ,  found only i n  European gardens. 

Antigonon leptopus H. & A. Polygonaceae. Group 111. 
English: cora l  vine 
Locality: Tararia, no. 108 

Climber, with old rose flowers, seen only i n  the  garden of the Resi- 
dency a t  Bairiki .  

Artocarpus a l t i l i s  (park. ) Fosb . Moraceae . Group 11, 
Gilbertese: t e  mai (general name) 
Locality: Mission, Butar i tar i ,  no. 85, 86; Tarava, no, 122; Betio, Tararua, 

no. 133. 

Nos. 85 and 122 represent variety t e  bukiraro; no. 86, t e  rnai kora; 
no. 133, t e  moti n i  wae. 

Artocarpus mariannensis Trec. Group X I .  

Locality: Tara~ia, 110. 121 

This i s  var ie ty  t e  maitarika. 

&tocarpus a l t i l i s  X rnariannensis Group 11. 

Locality: Tarawa, nos. 120, 123 

No. 120 represents var ie ty  t e  mai; no. 123, var ie ty  t e  ang n i  Makin. 

For a detai led study of Artocarpus, see  chapter 6. 

Asclepias curassavica L. Asclepiadaceae. Group 111. 

Locality: Tarawa, no. 1 5 1  

Very ra re  i n  the  Gilberts,  seen only once a t  Bilcenibeu and once iil the 
v i l l age  a t  Betio. 

The larva of Lknais plexippus usually feeds on t h i s  plant,  and the in- 
s ec t  is very ra re  i n  the Gilberts,  only one was seen i n  t he  space of s i x  
months, i n  the  Residency garden i n  Bair iki .  

Asplenium L. Polypodiaceae. 

Locality: Tarawa, no. 112 
Seen only a8 cul t ivated fern i n  a European house, Bair iki .  



Bscopa rnonnieri (L. ) v. tJet ts t  . Scrophulariaceae . Group III. - 
Locality: Butar i tar i ,  no. 70 

A stnall plant, not over 40 cm t a l l ,  flowers rrhite. Seen only on the 
edges of the f i s h  ponds. 

Uses: The natives do not seen t o  use it, but the missionaries a re  said - 
t o  e a t  it i n  salads, l i k e  cress. 

Bambusa sp. -- 
Locality: Ymakei, no. 75 

Robust and erect  gmss,  s t e w  used as  f ishing roas fo r  very small f i sh .  

Barringtonia a s i a t i ca  (L. ) Kurz Barringtoniaceae. Group I. 
Gilbertese: Te ba i r ea t i  

Locality: Tarawa, no. 140. 

Very r a re  i n  the Gilberts, only a few t r e e s  grow on Tarava, L i t t l e  Makin 
and Butar i tar i .  Evidently there  riere no more a t  the  time vhen Grimble wrote: 
"one o r  two Baireat i  t rees  grov on Butar i ta r i  and L i t t l e  Makin but the supply 
of seeds is obtained mainly from the western beach of aiiy island, where it 
is sometimes washed ashore i n  considerable number &wing the season of westerly 
gales. " 

Uses: It seemed t o  us t h a t  few natives lunerr its use as  f i s h  poison t o  - 
catch f i s h  on reefs.  

Boerhavia difr'usa L. Nyctaginaceae. Group I. 
Gilbertese: t e  wao 

Locality: Tarawa, no. 13; Abemama, no. l3b. 

Herbaceous plant with tuberous root, very coimon everywhere. When ex- 
posed t o  intense l i g h t  the leaves turn a p q l e  color. 

Uses: In  cases of prolonged drought, the  plant nay be used for  food. 
Merr iW1943,  p. 55) reports t h a t  the roots  a re  eaten i n  F i j i  i n  times of 
scarci ty ,  but a f fec t  the lcidneys and should be used with caution. Generally 
i n  the Gilberts,  t h i s  plant i s  fed t o  pigs.  In the treatment of a disease 
cal led t e  ba (r ickets  ?), l ea f  pet ioles  a r e  crushed and boiled i n  toddy. The 
leaves are  used i n  coiqost for  babai plants. 

Boerhavia i s  one of the food plants  of the larva of Prodenia l i t u r a  (F.). 

BoerhaviatetrandraForst.  Nyctaginaceae. GroupI .  
Gilbertese: t e  wao 

Locality: Bukenibeu, Tarma, no. 27 



Creeper, ra ther  comon, v i t h  small mauve flowers; can l i ve  on poor ground . . 
i f  there i s  enough shade. No uses linom. 

Bougainvillea spectabi l is  Willd. Iiyctaginaceae . Group 111. 

Locality: Tarawa, no. 143 

~ ichi ,  uncommon i n  the Gilberts, and not  well  developed. Seen only i n  
gardens of the missions and of the Residency a t  Bair iki .  

Bruguiera conjugata ( L . )  Merr, Xhizophoraceae. Group I. 
Gilbertese: t e  tongo; t e  buangi 

Locality: Abemana, no. 92 

Sometimes occupies important areas, especially on Abeniama where it 
forms very dense stands on the sandy zone along thc lagoon. Varies, in hei&t 
betveen 4 and 5 m, with a d i m e t e r  seldom over 15 a n .  

Uses: The wood i s  used i n  building houses (roof props). - 
Bryophyllum pinnatum  an. ) ICurz Crassulaceae. Group 111. 
Gilbertese: t e  ang English: l i fe -p lan t  

Locality: Bikenibeu, Tarawi, no. 21 

Erect plant 50-60 cm t a l l ,  leaves fleshy; ra ther  cormon. 

Uses: The flowers are  used i n  garlands. In cases of headache, leaves - 
are  crushed i n  water and l iqu id  used t o  vash the head and make compresses 
which can be renewed as necessary. 

Calophyllum inophyllum L. Guttiferae Group I (o r  I I ? ) .  
Gilbertese: t e  i t a i .  English: punai nut (tamanu i n  ~ o l y n e s i a )  

Locality: Teaoraereke, Taraw., no. 41 

This i s  one of the most beautiful  t rees  i n  the Gilberts, 6-7 m t a l l  
usually, but occasionally up t o  12 or 1 5  rn with a diameter of 60 cm a t  the 
base, .with a s t r a igh t  trunk and no low branches. This t r e e  must have been 
iiiuch' more abundant formerly and i ts  present scarc i ty  i s  much t o  be re- 
gret ted.  

Uses: The flowers a re  used i n  garlands; the frui'cs i n  children's - 
games. The ?rood i s  excellent, hard, r e s i s t an t  and Yine-grained, and i s  
used i n  canoes, especially fo r  the bo~r piece and r ib s .  It i s  a l so  used 
for  diving goggles. In Tahi t i  (papy 1951), o i l  extracted from the f r u i t s  
i s  used in pharmacy and exported, but t h i s  u t i l i z a t i o n  i s  unknown i n  the 
Gilberts . . . 



Canavalia microcarpa (DC) Piper Legminosae Group I1 or  I11 (o r  I )  
Gilbertese:  t e  kitoko (sometimes t e  rulru, general name for  l i ana)  

Locality: Tarava, no. 9G 

Growing luxuriantly on Betio I s l e t  and i n  the  garden of the Residency 
a t  Bair iki ;  poorly developed on Arorae. 

Uses: The rose-mauve flovers a r e  used i n  garlancls. Tile natives might - 
be taught the  possible use of Canavalia as a cover plant .  

Canna indica L. - Scitarnineae. Group 111. 

Locality: Taram, no. 144. 

Seen only i n  gardens of European houses, and usually yellow with 
chlorosis or  lack of >rater. 

Capsicum frutescens L. Solanaceae. Group 111. 
Gilbertese: t e  benelca (from vinegar) English: c h i l i  pepper 

Locality: Tarar.ra, no. 39 

Shrubby p lan t  80-100 crn t a l l ,  very rare,  seen oilly on Eetio.  

Uses: Used as  condiment by Europeans, b u t  not by natives.  - 
Carica papaya L .  Caricaceae. Group 111. 
Gilbertese: t e  papaya, or  t e  mwemveara (according t o  Luomala). 
English: pawpaw, papaya. 

Locality: Abemana. 

Papaya t r e e s  a r e  ra ther  abundant, but  only i n  vi l lages .  With a few ex- 
ceptiors,such as  those i n  missionary gardens, they receive no care. They 
may reach a height of 5 rn or  more, but  produce few f r u i t s .  The Gilbertese, 
except f o r  children, do not seem t o  care much f o r  papayas, although the 
b e t t e r  cul t ivated ones have an especially good flavor. When eaten green, the  
f r u i t  a r e  cooked i n  coconut milk. 

Cassia occidentalis  L. Leguminosae. Gr0~1.p I11 
English: nigger coffee 

Locality: Betio I s l e t ,  Tarava, no. 53 

Very ra re ,  seen only on Betio, but  seeming t o  increase rapidly.  The 
natives believe i ts  introduction t o  date from American landings. IVo Paom 
uses. 

Cassytha f i l i fo rmis  L. Lauraceae. Group I. 
Gilbertese: t e  ntanini  

Lacali ty : Bikenibeu, Tarava, no. 11 



Climbing pa ra s i t i c  p lan t  which may e n t i r e l y  cover shrubs and t rees ,  
i n  clearings and open places. 

Uses: The s l i gh t ly  ac id  f ru i tb  a r e  eaten, especially by children. - 
The d r i edand  decorticated stems a re  sometimes used for  riri. Fresh stems 
a re  used f o r  s t r inging flowers in to  garlands. 

Cassytha i s  one of the plants on which the larva of Prodenia l i t u r a  
( F . )  l i ve s .  

Casuarina equise t i fo l ia  L. Casuarinaceae Group I11 
English: Australian pine, iron wood. 

Locality: Butar i ta r i ,  no. 65. 

Only 3 Casuarina t rees  were seen i n  the  whole area  v i s i ted .  Two were 
young plants 1.8 m t a l l  in tine garden of the  Residency a t  BairiKi on Tarawa, 
and had been planted iil July 1951 (brought from ~ u s t r a l i a ) .  The th i rd ,  
s a id  t o  have been planted by Americans during the war i s  on Butar i ta r i  and 
i s  a s t r a igh t  f i ne  t r e e  about 10 rn t a l l  and 30 clil i n  diameter, about 7 
years old. It grows near a group of houses. It i s  surprising t h a t  t h i s  
t r e e  i s  not more abundant on these islands, as  011 so wny  others i n  the  Pa- 
c i f i c .  It could prof i tably be planted on shores not used for  coconuts. 

The char t  f o r  Aranuka notes a s tand of Casuarina. Actmlly t h i s  is 
a fores t  of exceptionally t a l l  -and dense r?izophora. 

Catharanthus roseus (L. ) G .  Don ' Apocynaceae Group I11 
Gilbertese: te burarot i .  English: Madagascar periwinkle 

Locality: Bikenibeu, Tarawa, no. 38 

Small shrub, 30-50 cm t a l l ,  with pink or  white flowers, seen only i n  
vi l lages  around houses. When occasionally found i n  the jungle, it indi- 
cates the fonner s i t e  of a tomb or  v i l l age .  

Uses: flowers a r e  uuch prized f o r  especially f ine  garlands. - 
Cenchrus echinatus L. Gramineae Group 11 
Gllbertese: t e  kateketeke 

Locality: Bikenibeu, Tarawa, no. 32 

Not very common, i n  f a c t  almost impossible t o  f ind  before the ra ins .  
The natives seem t o  destroy it whenever possible, apparently following in- 
s t ruct ions  given a long time ago t o  check the rapid spread of t h i s  grass .  

Uses: young plants  are  eaten by pigs .  - 



Chloris i n f l a t a  Unk Gramineae Group I11 

Locality: Tarawa; Abemama, no. 

Not very common; grass 15-40 cm tall, with mauve inflorescences. 
Probably introduced by American troops. 

C l i t o r i a  ternatea  L. Leguninosae Group 111 

Locality: Tarawa, no. 113 

Seen only i n  the garden of the  Residency a t  Bair i ld .  Royal blue 
flowers. 

Cocos nucifera L. - Palaae Group I or  I1 (prob. 11) 
Gilbertese: t e  n i .  English: coconut palm. 

Fragments of leaves and inflorescences col lected on Tarawa, but 
unnumbered. See Chzgter 4 fo r  a f u l l  discussion of t h i s  t r ee .  

Colocasia esculenta (L .  ) Schott Araceae Group I11 (or  11) 
Gilbertese: t e  taororo. English: t a ro .  

Locality: Bairiki ,  Tarawa, no. 103 

Taro is l i t t l e  cul t ivated i n  the Gilber ts .  A few plants  a r e  fould here 
and there  i n  the babai p i t s ,  but a r e  always poorly developed, as  they do ilot 
stand well the conditions under which babai thrive. Taro tubers become 
ro t ten  before 8 months have passed. On Betio, where we saw more than else- 
where we learned from the owners: t h a t  taororo do not grow well i n  babai 
p i t s  unless d i r t  is p i led  a t  the  bottom of t he  p i t  t o  r a i s e  the p lan t  suf- 
f i c i e n t l y  above water; t h a t  without t h i s  precaution, the  tubers would s t a r t  
ro t t i ng  a f t e r  6 months; tha t ,  however, i f  t he  ground is not too wet, tubers 
weighing about 750 g may be obtained, although tubers pulled up when 6 
months old a r e  too often already rot ten t o  a depth of a few cm; tha t  it i s  
not necessary t o  build composts as  for  babai. 

Taro i s  much l e s s  appreciated than babai by the Gilbertese. Some l i k e  
it, but  say it i s  too bland and not "heavy" enough, meaning probably tha t  
it is tas te less  and does not seem t o  f i l l  t he  stomach. Another objection 
comes from the f a c t  t h a t  taro, since it must be pulled up a f t e r  a few 
months, does not form li!ce babai a reserve which can be tapped when neces- 
sary. Besides, several  natives t o ld  us t h a t  the reason they did not care 
f o r  t a ro  was t h a t  it cannot be kept for  a long time as babai is i n  the  
prepared kabuibui n i  babai . 

Most of the taros seen were more or  l e s s  badly attacked by the larva 
of Prodenia l i t u r a  (F. ) . 



Cordia subcordata Lam. Boraginaceae Group I 
Gilbertese: t e  Banava 

Locality: Bikenibeu, Tarawa, no. 28b, 84; Abemama, no. 28 

Not very common, but  must have been more abundant i n  the past .  Shrub 
forming small bushy groups, or growing as  i so la ted  individuals, well formed, 
up t o  5 m t a l l .  Appears t o  be more common along shores, but  may have been 
more abundant i n  the  i n t e r io r  of i s l e t s  before coconuts were planted there.  
Its increasing scarc i ty  i s  much t o  be regret ted,  as  the wood is valuable. 

Uses: Flowers are  much appreciated fo r  garlands. Leaves a r e  added 
t o  babaicomposts. !brigs are  used as medicine: the bark i s  peeled off 
and the stems scraped. The scrapings a r e  squeezed with water ( r a in  water 
i f  possible) by hand. The l iqu id  i s  given t o  drink t o  people a f f l i c t e d  
with pers i s ten t  diarrhoea. The wood i s  mostly used for  canoes, especially 
for  the key piece of bov and s te rn  ( t e  karetaba).  Also used i n  f i shne t  
f loa t s .  When the plant  i s  shrubby, it provides good f ishing poles. 

Cordia is one of the food plants  of t he  la rva  0.f EEthmia colonella. 

Cordyline terrninalis (L. ) Kunth Liliaceae Group 111 
Gilbertese: t e  r a u t i  

Locality: Butar i ta r i ,  no. 43 

Shrubby p lan t  about 2 m t a l l ,  with pa le  purple flowers, grown as  orna- 
li~ental i n  vi l lages  around houses; seen only i n  Tarava and Butar i ta r i .  

Crinum asiaticum L. Arnaryllidaceae Group I1 
Gilbertese: t e  w u ,  t e  kiebu. 

Locality: Teaoraereke, Tarawa, no. 42 

Cultivated i n  vil lages,  where flowers a r e  much appreciated. Also often 
marks the s i t e  of ancient graves. Mean height of 50 cm. 

Uses: Flowers a r e  used i n  garlands. The young inner leaves a r e  crushed - 
and the juice squeezed out and poured i n  t h e  ear i n  cases of earache. 

Cucurbita pep0 L. - Cucurbitaceae Group 111 
Gilbertese: t e  baulcin. English: pumpkin 

Locality: Bair iki ,  Tararia, no. 136 

Cucurbits a r e  pr0r.m i n  most islands.  There appear t o  be both squashes 
and pumpkins. In  sorre vi l lages  i n  the  south islands, the plants  cover most 
of the space between houses (p l a t e  XIVb). 



Cycas c i r c ina l i s  L. - Cycadaceae 
English: sago-palm, Cycas 

Locality: Taraiia, no. 147 

Group I11 

Very ra re  i n  the  Gilberts, some f ine  specimens not over 2.50 m t a l l  
were seen a t  Butar i ta r i  and i n  the garden of the  Residency a t  Bairiki ,  
Tarawa . 
Cyperus compressus L. Cyperaceae Group 111 

Locali ty:  Tarawa, no. 99 

Plant 20 cm t a l l ,  inflorescences pale green. Seen only oil Betio I s l e t .  

Cyperus javanicus Houtt. Cyperaceae Group I1 (o r  I )  
Gilbertese:  t e  r i t an in  

Locality: Bikenibeu, Tarawa, no. 20 

Plant 50-60 cm t a l l ,  found. mostly a s  a weed i n  poorly tended babai 
p i t s .  

Uses: Inflorescences a r e  used i n  making garlands, stems i n  riri. - 
Cyperus laevigatus L. Cyperaceae Group I or  11 
~ i l b e r t e s e :  t e  maunei 

L o c d i t y  : Nikunau, no. 129 

Sedge not over 50 cm tal l ,  with brown inflorescences, growing on the 
edge of the lakes, with water coming up t o  113 of i ts  height. 

Uses: Used i n  rirt. The stems can be pulled off without uprooting 
the whole p lan t .  

Cyperus polystachyos - Rottb. Cyperaceae Group 111 

L,ocality: Betio, Tarava, no. 98 

Plant 30-45 cm t a l l ,  inflorescences pale green tending toward yellov. 
Very comon on Betio. 

Cyperus ro-tundus L. Cyperaceae Group I1 or  I11 (probably 111) 

Locality: Tarava, no. 100; N'ikunau, no. 131b 

Plant 30 cm t a l l ,  inflorescences dark red. Very common on Betio, seen 
a l so  on Nikunau, where it is ra re .  



Cyrtosperma chamissonis ( ~ c h o t t )  Merr . 
Gilbertese: t e  babai 

Group I1 

Locality: Nikunau, no. 127 

See chapter 7 

Datura metel L. - Solanaceae Group I11 
Gilbertese: t e  uriiitiana English: thorn-apple 

Locality: Tarawa, no. 01 

Shrub with mauve flowers, up t o  1.20 m t a l l ,  found i n  vi l lages  as  
ornamental. Seen only on Tarawa, Bu ta r i t a r i  and Abaiang. 

Delonix regia  (Bo j . ) Raf. - Legiuninosae Group 1x1 
Gilbertese: t e  tua  English: flame t r e e  

Locality: Tarawa, no. 149 

Flame t rees  are  very r a r e  i n  the  Gilber ts ,  seen only i n  some vi l lages  
of Taratra, Beru and Aranuka, as i so la ted  specimens. Only those on Aranuka 
seemed normally developed. 

Digitaria. pruriens var. microbachne (Pres l )  Fosb. Gran~ineae Group I11 -- 
Gilbertese: t e  uteute (means grass) (o r  11) 

Locality: Tararia, no. 131a, 132 

Grass not over 50 cm t a l l ,  with grey-green inflorescences, seen only 
on Taratra and Abemama, uncommon. 

Dodonaea viscosa (L . )  Jacq. Sapindaceae Group I1 
Gilbertese: t e  kaiboia 

Locality: Tarawa, no. 60 

Shrub ra ther  conunon i n  the Gilberts, 3 t o  6 iii t a l l .  Grows mostly on 
the s i t e  of former vil lages,  probably because numerous seeds were scat tered 
there  while garlands were being made. 

Uses: Fru i t s  are  used i n  garlands. Young leaves a r e  used t o  pe r fwe  - 
coconut o i l .  Stems give good f ishing poles, and a l so  frames for  dip nets .  

Eleocharis geniculata ( L . )  R .  & S. Cyperaceae Group 111 (o r  11) 
Gilbertese: t e  maunei 

Locality: Bikenibeu, Tarana, no. 37 

Plant 8-10 cm t a l l ,  never seen outside babai p i t s .  The same name, t e  
rnaunei i s  applied t o  Cyperus laevigatus L. 



Eleusine indica (L. ) Gaertn. Grarnineae Group 111 
Gilbertese: t e  uteute (grass)  

Locality: Bilcenibeu, Taram, no. 35; Abemama, no. 89 

This ra ther  cormon grass i s  eaten by pigs when young. 

Eragrostis amabilis ( L . )  W. & A. Gramineae Group 111 
Gilbertese: t e  uteute t e  aine (female grass )  

Locality: Bikenibeu, Tarawa, no. 36 

Very common grass,  found more i n  t he  i n t e r io r ,  along roads, than along 
shores. 

Uses: Inflorescences a r e  used i n  garlands. Children a l so  a t tach them - 
t o  s t i cks  t o  chase f l i e s .  

Euphorbia chamissonis Boiss. Euphorbiaceae Group I 
Gilbertese: t e  t a r a i  

Locality: Bikeiiibeu, Taram, nos. 8, 24. 

Very comon on a l l  t he  islands; p l a i ~ t s  30-40 cm t a l l .  

Uses: The p lan t  i s  used as  a purgative. The l a t e x  is a l so  collected -- 
i n  a ~ : h e l l  of t e  koilsoi  e ell en scobinata L.), mixed v i t h  a l i t t l e  mahoto 
(coconut water), arid the  ~:iixture given t o  people saved from drowning, Lo 
~i~ake them throw up the m t e r  absorbed. 

This species is one of the food plants  of the larva of Prodenia 
l i t u r a  (F . ) .  

Xuph0rbi.a heterophylla L. - --.- Euphorbiaceae Group I11 
Gilbertese : t e  kabelrau 

Locality: Bet.io, Tarava, no. 55 

Uncommon plant,  35-110 cm t a l l ,  very recent ly  iiltroduced by American 
troops. 

Uses: Leaves a r e  used i n  garlands. -- 
Euphorbia h i i t a  L. - Euphorbiaceae Group I11 
Gilbertese: t e  t a r a i  

Locality: Teaoraereke, Tarawa, no. 83 

Plant about 40 cl;i t a l l .  



Euphorbia pros t ra ta  A i t .  Euphorbiaceae Group 111 

Locality: Bikenibeu, Taram, no. 23 

Lori creeping plant, 10-30 cm across, branched, ieaves dark red.  
Very couunon around vi l lages  i n  alnlost a l l  islands i l l ~ h d i n g  Nikunau, Ueru, 
&nd Arorae where American troops did not go. The name " t e  amerika" used 
i n  Tarawa, and implying introduction by American troops therefore does ilot 
seem Jus t i f i ed .  

Ficus car ica  L. - Lloraceae Group I11 
Gilbertese: t e  biku. English: Pig 

Locality: Abemama, no. 150 

Fig t r ee s  a r e  very r a r e  i n  the  Gilberts,  and are  found only i n  'iission 
gardens. They develop well and t h e i r  f m i t  are  excellent.  The Gilbertese 
could probably obtain good f r u i t  by giving the t r ee s  the  same care as  t o  
breadfrui t .  

Ficus t i n c t o r i a  var. neo-ebudarum (SUXII.) Fosb. iviorazeae Group I (or 11) - 
Gilbertese: t e  bero 

Locality: Bikenibeu, Taraxa, no.. 3 

Trees 4-7 m t a l l ,  about 4 0  cm around a t  1 iil above the ground; i n  the 
southern islands,  they a re  smal le rand  the truulis not over 25 cm around. 
It i s  a cul t ivated plant .  Each landoimer has a fev plants on h i s  land. 
Reproduction is usually by cutt ings,  spontaneous seeding i s  ra re .  

Uses: The f r u i t s  a r e  picked when r ipe ,  sometimes when green, cooi,ed, - 
mashed with a pes t le  or i n  a meatgrinder. The puree can be eaten a f t e r  
being sweetened with kamalmai or  sugar, o r  preserved for  future use. 'It i s  
then ca l led  kabuibui n i  bero and i s  prepared as  follmrs: the puree i s  
spread th in ly  on vide Guettarda leaves spread on coconut leaf  mats, and 
l e f t  t o  dry i n  the sun for  3-11 days. The Guettarda leaves a r e  changed 
everyday as  long as the paste remains st icky, l a t e r  it i s  placed on a su i t -  
able surface, coconut leaf  Inat, board, t o  complete drying. When dry, ka- 
buibui n i  bero is stored i n  t i n  cans and w i l l  keep f o r  several  months. The 
f r u i t s  a r e  a l so  used, though much l e s s  now than formerly, t o  dye various 
objects such as  hats,  mats, e t c .  This dye was preferred t o  t e  non ( ~ o r i n d a  
c i t r l f o l i a ) .  

The leaves a r e  fed t o  pigs, sometimes used i n  composts for  babai or 
breadfrui t .  Branches a r e  sometimes used i n  building houses, especially as  
supports for  roof .thatching. 

Firnbristylis cymosa var. Cyperacetle Group II or  111 (prsb- 
Gilber.tese: t e  uteute t e  mane (male grass )  ably I) 

Locality: Bikenibeu, Tsrawa, no. 9 
The most common her'b on the islands,  and the most r e s i s t an t  t o  drought. 

Forming t u f t s  . 



Uses: The juice squeezed by twisting the s t e m  i s  used as  eye drops - 
i n  cases vhen a foreign body under the eyelids causes pain. The roots a re  
used t o  perfume hair  o i l ,  and formerly, riri. The chickens a re  very fond 
of the seeds. 

Fleurya ruderal is   orst st. ) Gaud. ex Wedd. Urticaceae Group I1 (or  I) 

Locality: Teaoraerelce, Tararm, no. 56 

Low plant  about 20 cm t a l l ,  not comon. Alvays considered a s  a veed 
of coconut groves. One of the  food plants  of the  larva of Hypolimnas 
bolina Tar. r a r ik  (Esch. ) - 
Gaillardia pulchella Foug. Coinpositae Group I11 

Locality: Bairiki ,  Tarawa, no. 118 

Small plant about 30 cm t a l l ,  ray flowers yellov, disc  flovers golden 
brom. Seen only i n  gardws of Europeans. 

Gl i r ic id ia  sepium ( ~ a c q .  ) Steud. Leguminosae Group I11 

Locality: Betio, Tarava, no. 95 

Pink-flovered t ree ,  seen only on Betio and Bairilti ( ~ a r a v a ) .  On Betio, 
 illy a few specimens l e s s  than 3 m t a l l ,  which inark the s i t e  of the vorthy 
but v.nsuccessl^ul plant introduction garden i n i t i a t e d  by Administrator W i l -  
l s  6 On Bairilri, one t r e e  at  l e a s t  h m t a l l  and well developed 
@om i n  the garden of the Residency. It is place6 in  exceptionally good 
conditions and t h i s  species may not be able  t o  become more widespread. 

Goii~phrena globosa L. haranthaceae Group 111 
Gilbertese: t e  moti-Li. English: Bachelor button 

Locality: Betio, Tarawa, no. 138 

Plant 30-40 cm t a l l ,  v i th  flowers and bracts  of a purplish red. Rare, 
seen only on Beru and Taram i n  front  of nat ive houses. 

Grarnineae, undetermined 

Locality: Abeinma, no. 90 

Grass 05 cm t a l l ,  s t e r i l e  specimen, undeterminable. . 

Guettarda speciosa L. 
Gilbertese: t e  u r i  

Rubiaceae Group I 

Locality: Bikenibeu, Taram, no. 25 

Very common t r e e  up t o  6 m t a l l ,  one of the m i n  components of , a to l l  
vegetation, especially i n  the center of i s l e t s .  I t s  dead leaves are  imn- 
portant i n  the forma.tion of surface s o i l .  



Uses: The wood is used i n  houses f o r  r a f t e r s  and wall frames, i n  - 
canoes for  h u l l  and r ib s .  Formerly used i n  fire-making by f r i c t i on .  
Flowers a r e  commonly used i n  making garlands. Leaves a r e  used as fer-t i-  
l i z e r  for  babai and other plants,  alone or  mixed with other material. 
pastes and preserves a r e  spread on them f o r  sun-drying. They have other 
domestic uses, as  dishes and on various occasions when we would use paper. 
The s o i l  ( t e  i a raur i ,  t e  i anur i )  scraped under Guettarda t r ee s  i s  added t o  
composts for  babai and other cul t ivated plants .  

Larvae of Chloauges r.roodfordLi Butler and Cephonodes pictus  Cramer, 
feed on Guettarda. 

Hedyotis b i f l o ra  (L.) Lam. Rubiaceae Group I11 
Gilbertese: t e  uteute (herb) 

Locality: Butar i ta r i ,  no. 67 

Hernandia sonora L. Eernandiaceae Group I 
Gilbertese : t e  nimareburebu 

Locality: Teaoraereke, Tarava, no. 48 

Tree about 4 m t a l l ,  ra ther  rare ,  seen only on the lagoon side.  

Uses: The wood is used i n  building houses, and for  outrigger f loa t s  - 
Hibiscus rosa-sinensis L. Malvaceae Group I11 

Locality: Tarawa, no. 145 

Uncommon shrub, seen as isolated specimens i n  front of native or 
h~ropean  houses. Foliage poorly developed, often chlorotic.  The flovers 
often f a l l  before opening, especially the  double ones. 

Hibiscus t i l i aceus  L. Malvaceae Group I (o r  IT) 
Gilbertese: t e  rao (ilbaiang); t e  k i a i a i  ( ~ e r u )  English: sea  coast mal1or.r 

Locality: Abaiang, no. 79 

Tree 4 t o  6 m t a l l ,  uncommon, completely absent from some islands; 
only i n  the south, and especially i n  Beru, i s  it seen i n  some numbers. It 
i s  hard t o  know whether it has never been more abundant, o r  has decreased 
i n  importance, l i k e  Cordia, Calophyllum and other t r ee s .  I t s  scarc i ty  i s  
much t o  be deplored as  it has many diverse uses. 

Uses: The r e t t ed  f ibers  are  sometimes used t o  uake riri. The branches - 
a re  sometimes used i n  outrigger booms, because of t h e i r  e l a s t i c i t y .  The 
sprouts, when s t ra igh t ,  make good f ishing rods. The flowers are  worn by 
dancers. The leaves a r e  much appreciated f o r  f e r t i l i z i n g  babai p i t s .  Large 
ones may replace Guettarda leaves as food wrappings. 



Ipomoea batatas (L.  ) Poir. Convolvulaceae Group 11 (or  111) 
Gilbertese: t e  kumara English: sweet potato 

Locality: Tarawa, no. 155 

Sweet potatoes are  r a r e  i n  the  Gilberts,  only a few timid attempts 
t o  grow them can be observed here and there.  Yet sa t i s fac tory  resu l t s  could 
be obtained i n  years of normal r a i n f a l l .  

Ipomoea - pes-caprae (L .  ) Roth Convolvulaceae Group I1 (o r  111) 
Gilbertese: t e  rulru English: Beach morning glory 

Locality: Tarawa, no. 152 . . 

Uncommon, seen only i n  some abundance i n  Betio and near the landing 
place at Bair iki .  

Ipomoea - tuba (Schlecht.) G.  Don Convolvulaceae Group I 
Gilbertese: t e  rulru English: moon flower 

Locality: Teariniba.i, Tmawa, no. 57 

Very common l iana,  very abundant especial ly  i n  damp places near lalres 
and ponds, climbing high i n t o  the t rees .  

Uses: Stems and leaves a r e  crushed i n  water, and used as  shampoo. To - 
k i l l  l i c e ,  the shampoo i s  used i n  concentrated form. 

This plant  is one of the  food plants f o r  larvae of Chromis erotus 
( ~ r m e r )  and Protoparce convolvuli subsp. dis tans  ~utler-(Sphingidae3-; 

Ixora coccinea L. - Rubiaceae Group I11 

Locality: Bairiki ,  Tararia, no. 106 

Very rare  plant ,  v i t h  green leaves turning dark red, and sca r l e t  
f l o w r s .  Seen only i n  the garden of the Residency a t  Bairiki  and i n  a 
mission garden on Abaiang. 

J k s i a e a  suffruticosa L.  Onagraceae Group I1 
Gilbertese: t e  mam English: willov primrose 

Locality: Teaoraereke, Tara~wa, no. 46 

Found only as  a weed, with Cyperus javanicus, i n  the poorly tended 
babai p i t s .  Not very common; ab-cm t a l l .  

Lantana camara L. Verbenaceae Group I11 
Locality: Bair iki ,  Taram, no. 107 

Ur~comon, only a few plants  seen o n ~ e t i o  (orange flowers) and a t  
Bairilri (pink flowers), 30 cm t o  1 m t a l l .  

Uses : Flowers rrorn i n  ha i r .  - 
-97- 



Lepturus repens R.  B r .  Granineae Group I 

Locality: Bikenibeu, Taratla, nos. 30, 33, 34 

One of the most common grasses, extremely abundanG ;roving mostly on 
the edges of i s l e t s  ra ther  than i n  the center.  Forming t u f t s  near the  
shores and creeping plants  fur ther  i n  t he  i n t e r i o r .  

No. 30 represents variety subulatus Fosb. ; no. 34 var ie ty  maldenensis 
F. Bro%m; no. 33 i s  a s t e r i l e  specimen not  determl~able t o  variety.  

L w i t z e r a  l i t t o r e a  (Jack) Voigt Combretaceae ~ r o u ~  I 
Gilbertese: t e  a i t oa  

Locality: Butar i ta r i ,  no. 80 

Shrub 4-5 m t a l l ,  seen only tin Buta r i t a r i  rrhere many plants  grew, often 
i n  dense stands near the sriamps and lakes converted. in to  f i s h  ponds. 

Uses: The sca r l e t  f lovers are  much appreciated for  garlands. The - 
very s o l i d  wood i s  used i n  houses and f o r  f i s h  t raps  ( t e  i na i ) ,  becaw 4e it 
does not deter iorate  ia sea water. 

iviangif e r a  indica L. Anacardiaceae Group III 
Gilbertese: t e  mgo, -te rnainko 

Locality: Onotoa, no. 1162 

Mango t r ee s  a r e  e::-brernely rare ,  and it i s  surprising tha t  any can sur- 
vive a.nd even produce some f r u i t s ,  as  d id  one i n  Butar i ta r i .  I n  Onotoa, a 
t r ee  about 4- m t a l l  had. been planted 3 years e a r l i e r ,  as a sapling brought 
from Ocean Island where seedlings a r e  comrilon under old  t rees .  It had not 
yet  flowered. Another had died i n  the  recent drought. 

Messerschniidia argentea (L.  f .  ) Johnst. Boraginaceae Group I 
Gilbertese: t e  ren 

Locality: Bikenibeu, Tarawa, no. 15. Funafuti, no. l a .  

Extremely common, as  scat'cered~ groups of t r ee s  or forming a s t r i p  of 
sparse vegetation alone; the beaches, with similar density on lagoon and 
ocean s ides .  Average height 1 .5  t o  2.5 m, but  s a x  plants can be up t o  
$ UI t a l l  and over 2 iil around 1 m above ground. Branches thick and b r i t t l e ,  
leaves covered with s i lvery  hairs.  

Uses: The young leaves, crushed with a pes t l e  are placed i n  a t e  ing - 
(fibrous s t i pu l a r  sheath a t  base of coconut l e a f )  and i n  water, and the 
juice squeezed out.  It i s  a febrifuge. Dose f o r  children, 3 leaves; for  
adults,  9 leaves. 

The wood, moderately hard, i s  the most appreciated as  &el.  It sme-  
times replaces t e  i t a i  ( ~ a l o p h y l l m )  f o r  the  main piece o r  canoe bom. 



Mirabilis jalapa L. Nyctaginaceae Group I11 
Gilbertese: t e  aoua. English: Pour o'cloclc flower 

Locality: Bikenibeu, Tara~ia, no. 1 

Seen only i n  vi l lages  around houses. Said t o  have been brought froin 
Ocean Island. Plant usually 40 cm t a l l ;  i n  Butar i tar i ,  plants with white,  
yellor,r or purplish flovers vere seen. 

Uses : Flovers a re  used i n  garlands. - 
14orinda c i t r i f o l i a  L. Rubiaceae Group I1 
Gilbertese: t e  lion 

Locality: Bikenibeu, Tarava, no. 6 

Present on a l l  the  islands and ra ther  conmorn. Plant 3-5 m t a l l .  
Flovers white. 

Uses: The wood i s  used t o  bui ld  houses, especially roofs. From the - 
roots, a red dye i s  exiracted and used t o  color  m t s ,  hats, e t c .  This ex- 
ce l len t  s ta in ,  unfort~mately,  tends t o  be replaced by imported dyes, a l -  
though the IIandicrcP'c Department t r i e s  t o  enconrage anew the use of l oca l  
dyes. 

The leaf-cutt ing bees Megachile cut  most of t h e i r  l i t t l e  discs froin 
the edges of Morinda leaves, vhich are  of ten  so  scalloped t h a t  the appear- 
ance of the t r ee  i s  changed. The discs a re  ro l led  in to  tubes for  the pro- 
tection of the larvae.  Morinda i s  a l so  the food plant of larvae of Chromis 
erotus (Cramer) . 
Musa paradisiaca subsjp. sapientmi (L . )  0. ICtze. &iususaceae Group 111 - 
Gilbertese : t e  banana 

The herbarium sl3ecimens (flower buds) of 3 ba~~znas  apparently of dif-  
ferent  var ie t ies ,  were l o s t .  during the i r  t ransport  f'rom Tarawa 'to Ocean 
Island, and the photos of the plants were not enough i'or Professor L. K. 
MacDaniels t o  ident i fy  var ie t ies .  

Bananas a re  not coi~~ti~~on i n  the Gilberts.  They are  usually grown i n  
p i t s ,  but not i n  flooded s o i l  as fo r  the babai. The banana plants are 
placed in  s l i gh t ly  hither par t  of the p i t ,  o r  i n  old p i t s  pa r t i a l ly  f i l l e d  
up. A t  Butar i ta r i  ve sav a few beautiful  plants  growing i n  a srnall de- 
pression behind the vi l lage near the l a s t  houses. The bunches were heavy 
with f r u i t .  

The inost interest ing observations on ba:.iailas were made a t  the Makin 
School on Abeiiarna, and a t  the Manolcu Catholic Mission on another i s l e - t  of 
the same a t o l l .  In a. p i t  i n  the f i r s t  locali-ty,  30 banana plants shotred a 
remarkable development; they had been planted 10 months previously, and one 
.already had a flo+rer bud. A t  l@~,nolru the plaiits i n  some p i t s  were already 



bearing, i n  others the plants  were l e s s  vigorous and seemed treakened, pos- 
s ib ly  as  a r e s u l t  of serious damage caused by a Noctuid larva.  

Generally, it must be pointed out t h a t  the  establishment of such banana 
plantations requires iiluch work. A ra ther  deep trench (about 1 m) must be 
dvg around the bottom of the  p i t  t o  keep coconut roots out .  A layer of ear th  
scraped from under Guettarda, Scaevola, e t c .  must be spread. Pieces of scrap 
iron must be buried here and there.  Some school teachers have t r i e d  t o  
f e r t i l i z e  the  p i t s  with algae and sea grasses but  have fa i led ,  perhaps be- 
cause the plants  were not washed i n  f resh  water f i r s t .  

Father Brandstett of the  Manoku mission sa id  t h a t  i f  the  suckers are  
removed while the  bunch i s  developing on a banana plant,  it ripens rapidly 
without growing larger .  We asked sorae natives vhy they d id  not t r y  t o  in- 
crease t h e i r  banana production. Their answer was tha t  the f i r s t  bananas 
t o  mature would systematically be s tolen and tha t ,  when the bunch was cut 
off ,  the  owner would be deprived of h i s  crop by bubuti. These custorfls are  
too deeply anchored i n  the  Gilbertese l i f e  t o  be eas i ly  changed. 

Bananas a r e  attacked by the la rva  of Prodenia l i t u r a .  The leaves a r e  
often bored through before they unfurl .  A s ingle  p lan t  may bear hundreds 
of larvae.  A beet le  Pentodon sp. o r  Papuana sp. (see p .  28) burrows in to  
the p lan t  a l i t t l e  below s o i l  level .  

Nephrolepis h i r su tu la   orst st. ) Presl  Polypodiaceae Group I11 

Locality: Abaiang, no. 71 

Seen also on Butar i ta r i  and Tarawa. 

Nerium oleander L. Apocynaceae Group 111 
Gilbertese: t e  orian English: oleander 

Locality: Tarawa, no. 146 

Uncommon shrub, not over 3 1n t a l l ,  seen near churches on Tarawa, 
Arorae, Abaiang, e tc .  

Nicotiana tabacum L. Solanaceae Group I11 
Gilbertese: t e  kaibake English: tobacco 

Locality: Bikenibeu, Tarawa, no. 4 

Tobacco is cul t ivated on prac t ica l ly  every island, but  i s  abundant 
only on the southern islands,  especially Nikunau, where each house (p la te  
XIVC) i s  bordered with one or  two l i nes  of tobacco plants,  50 cm t o  1 m 
t a l l .  The care of plants  and preparation of leaves a r e  reserved for  old 
women. Curing i s  rather  sketchy and the resul t ing product f a r  from sa t i s -  
factory: the  leaves a r e  simply dr ied on hot stones. I f  more leaves a r e  
avai lable  than are  needed daily,  they a r e  suspended s ingly o r  i n  bunches 
i n  the  huts. The natives much prefer  s t i c k  tobacco and use t h e i r  o m  only 
when the s tore  i s  out of s t i cks ,  as happens often, o r  when money i s  lacking. 



Ocimum basilicum L. Labiateae Group 111 
EKiFZtese: t e  marou English: b a s i l  

Locality: Tarawa, nos. 105, 130 

Rare plant,  sa id  t o  have been brought froin ocean Island, seen only 
on Taraira and Nilcunau as i so la ted  individuals growing i n  f ron t  of houses. 
Flovers mauve, plant  a b o ~ ~ t  35 cm t a l l .  

Uses: The very f ragrant  leaves a r e  much appreciated for  garlands, - 
Cultivated palm Pahae  Group I11 
Gilbertese: t e  barn (palm) 

Locality: Tarawa, no. 153 

Uncommon, but well  developed. 

Pand.anus tector ius  Park. 
Gilbertese: t e  kaina 

Pandanaceae Group I 

Locality: Teaoraerelre, Tarawa, no. 50 

See Chapter 5. 

Paspalurn vaginaturtl S7.r. Gramineae Group 5 
Gilbertese: t e  uteute ( p a s s )  

Locality: Butar i tar i ,  ilo. 72; Betio, Taram, no. 37; Nilcunau, no. 128 

Grass not over 30 cm t a l l ,  seen mostly i n  protected places on beaches 
and i n  sxampy areas vhere it forms a very dense sod. Found i n  Butar i tar i  
along the f i s h  ponds, i n  Betio near the beach, and i n  Nikunau i n  smmpy 
places near the lakes, often with Cyperus laevigatus . 
Passiflora. foetida var. gossypifolia (Desv. ) Ma1-t. Passifloraceae 
English: Stinking passion f r u i t  Group III 

Locality: Butar i ta r i ,  no. 64 
0 

Seen onlyT~utari 'cari ,  where it is not common. 

Uses: The f r u i t s  are  eaten by -the natives.  - 
Passif lora  foetida var. hispida (DC. ) Ki l l i p  Group I11 

Locality: Bairiki ,  Tarava, no. 139 

Pemphis acidula Forst. Lythraceae Group I 
Gilbertese: t e  ngea 

Locality: Aranuka, no. 16 



Extremely common on a l l  the islands, i n  dense stands on sandy areas near 
the mangroves. Trees 2-4 m tall ,  sometimes up t o  5 iil with trunks over 0.5 m 
diameter a t  the  base. Trunks i r regular ,  i r regular ly  branched, with cracked 
bark. 

Uses: The small f r u i t s  are  sometimes eaten. The ro t t ing  wood added t o  - 
coconut o i l  is used i n  a cosmetic. The young leaves a r e  sa id  t o  have an t i -  
scorbutic properties,  but  a r e  not eaten i n  the  Gil'oerts. 

The roots,  scraped i n  water, a r e  used t o  stop hemorrage a f t e r  child- 
b i r th ;  t h i s  drink is supposed t o  have r e a l  hemostatic properties.  To cure 
running sores ( t e  kiniman) a root is careful ly  cleaned, and the juice from 
the scraped bark applied t o  the  sore. 

Tbe dense and hard wood of Pemphis has many v-ses. Many pieces of the  
framework of houses a r e  made of it. It i s  always used for  the top pa r t  of 
canoe masts, and preferred t o  a l l  others t o  make pest les .  It i s  a l so  used 
t o  make pipes, t raps  for  moray-eels, and i n  former times, f ishing hooks; 
it is not at tacked by sea-~iater.  

Pemphis i s  one of the food plants of Achaea janata larvae. 

Pentas carnea Benth. Rubiaceae Group I11 

Locality: Tarawa, no. 116 

Seen only i n  the garden of the Residency a t  Bair iki .  Plant 30-40 cm 
t a l l ,  with flowers of a very pale mauve. 

Phyllanthus amarus Sch. & Th. 
Gilbertese: t e  kaimatu 

Euphorbiaceae Group I1 (o r  111) 

Locality: Bikenibeu, Taram, no. 17 

Very common low herb, much appreciated by chickens. 

Physalis angulata L. Solanaceae Group I11 
Gilbertese: t e  bin  (northern Islands), t e  baraki (southern islands);  
English: ground cherry 

Locality: Morikao, Abaiang, no. 66 

Very common plant  preferring sunny openings. 

Uses: The r ipe  f r u i t s  are  eaten raw and much appreciated. - 
Pilea  microphylla L. - Urticaceae 

Locality: Bikenibeu, Tararra, no. 87 

Group 1x1 

Low plant,  not over 6 cm t a l l ,  r a the r  common on some i s l e t s  such as  
Bilcenibeu, especially near the  lagoon. 



Pipturus argenteus  orst st. ) Wedd. Urticaceae Group I1 or  I11 (or  I )  

Locality: Abaiang, no. 68 

Pisonia grandis R.  B r .  Nyctaginaceae Group I 
Gilbertese: t e  buka 

Locality: Tarawa, no. 102 

Tree not over 10 m t a l l ;  i n  other is lands of the Pacific,  it may be up 
t o  20-25 m. Rare, fourid only as  i so la ted  individuals or small groups. Like 
nany other species with useful  wood, t h i s  t r e e  must have been much more com- 
mon formerly, it has been much cut  because of i t s  s o f t  >rood, and replaced 
by the coconut palm. 

There have been various reports on the t ox ic i ty  of s o i l s  under Pisonia 
t rees ,  which would have been f a t a l  t o  coconuts planted i n  t he i r  place. We 
could not f ind  any jus t i f ica t ion  of t h i s  idea and believe t h a t  the leaves 
and branches form a good humus. 

Uses: The s o f t   rood i s  useful only t o  rnaice outrigger f l oa t s .  - 
Pluchea indica (I,. ) Cass . Compositae Group III 

Locality: Butar i ta r i ,  no. 61 
on 

Seen only/Butari tari ,  probably introduced from Ocean Island. 

Pluchea odorata Cass. Compositae Group 111 

Locality: Bikenibeu, Tarava, no. 22 

Said t o  have been introduced by American troops ?rho were sa id  t o  c a l l  
it "curray plant." Shrub up t o  2-3 m t a l l ,  with mauve flowers and very 
fragrant leaves. 

., . 
Pluchea i s  one of the food plants of Chrysodeixis chalci tes  ( ~ s p e r .  ) 

Plumiera rubra L. -- - Apocynaceae Group I11 
Gil.bertese: t e  meria English: frangipani 

Locality: Taram, no. 14.8 

Shrub about 2 rfi t a l l ,  with very ornamental f lovers.  

Uses: The f l o w r s  a r e  used i n  garlands. - 
Polypodium scolopendria Burin. f.. Polypodiaceae Group I 
Gilbertese: t e  keang 

Locality: Bikenibeu, Tarawa, no. 19 



Rather common but only i n  the  shade, of-ten a t  the foot of large t rees  

Uses: Leaves are  used f o r  the  bes t  garlands. The s tems. to  perfume - 
coconut o i l  used as cosmetic. 

Polyscias fru%icosa (L.) Forst. Araliaceae Group I11 

Locality: Abaiang, ilo. 77 

Plant about l m  t a l l ,  used f o r  hedges by Europeans. 

Polyscias guilfoylei  ( ~ o g n .  & March.) L. H. Bailey Araliaceae Gro~lp 111 
Gilbertese: t e  toana 

Locality: Tarawa, Bairilri, no. 45; Teaoraerelce, no. h5b 

Shrub up t o  3 m t a l l ,  fo~md only i n  vi l lages  

Uses: The fragrant  leaves a r e  used i n  garlands. - 
Portulaca lu t ea  Sol. ? - Por tulacaceae Group I 
Gilbertese: t e  boi English: purslane 

Locality: Bikenibeu, Taratra, no. 18 

Low fleshy plant,  creeping o r  erect ,  much branched. Very common. 
P. oleracea may a l so  be present, though not  represented by a specimen. - 

Uses: The leaves a r e  eaten i n  times of scarci ty .  The p lan t  i s  fed t o  - 
pigs, and chickens are  very fond of the  seeds. 

Portulaca samoensis v. Poelln. Portulacaceae Group I 
Gilbertese:  t e  intea. English: purslane 

Locality: Bikenibeu, Tarawa, no. 1 4  

Low fleshy plant,  almost creeping, with tv.berous root.  

Uses: The leaves a r e  boiled i n  several  'raters, and when so f t ,  mixed - 
with karewe and eaten i n  times of scarc i ty .  The tuberous root  i s  a lso 
coolred and eaten. The p lan t  i s  fed t o  pigs .  

Premna obtus i fo l ia  R. B r .  
Gilbertese: t e  ango 

Verbenaceae Group I 

Locality: Tarawa, Mission, no. 40a; Tearinibai ,  no. l!Oc; Butar i ta r i ,  no. 
40b 

Not very common, but must have been more abundant formerly. Tree 
4-6 m t a l l ,  sometimes up t o  15 m. 



Uses: The wood. i s  used i n  building houses. The roots perfume coconut - 
o i l  f o r  cosmetics. Stra ight  sprouts make f i sh ing  poles. Formerly the wood 
r7as much appreciated t o  make f i r e  by f r i c t i o n .  

Pseuderanthemurn car ru thers i i  var. c a r ru the r s i i  Acanthaceae Group 111 
Gilbertese: t e  i r a r o  

Locality: Abemama, no. 117 

Shrub up t o  2m t a l l ,  seen only i n  v i l l ages .  May have been introduced 
from the Ma.rshalls. 

Uses: Flowers are  used i n  garlands. The supple twigs are  much ap- - 
preciated t o  make f ishing rods f o r  ninimai ( ~ e r r e s  sp.  ) and other small 
f i sh .  

Pseuderanthemw. car ru thers i i  var. atropurpureum ( ~ u l l )  Fosb. Acanthaceae 
Group I11 

Gilbertese: t e  i a r o  

Locality: Marakei, no. 73 

Shrub up t o  2 rn t a l l ,  purp le  leaves.  Seen o n ' a l l  islands v i s i t ed ,  
cul t ivated as ornamental i n  f ron t  of houses, a l so  i n  gardens of missions. 
May have been introduced from the Marshall Islands.  

Pseuderanthemum laxiflorum la ray) Hubb. Acmthaceae Group 111 

Locality: Tara~.~a, no. 110 

Seen only i n  the  garden of t he  Residency a t  Bairilti .  Shrub 1 m t a l l ,  
leaves green or  green-purplish, flowers s l i g h t l y  mauve. 

Psiloturn nudum ( L .  ) Griseb. - 
Gilbertese: t e  kimarawa 

Psilo%a.ceae Group I 

Locality: Tearinibai, Tarava, no. 58 

Seen only once a t  the foot of coconut t r e e s  i n  the  Boariki area  of 
Tarava. Plant 25 cm % a l l .  

Uses: The extremities of the green branches, bearing yellotr - 
sporangia are  used i n  garlands. 

Rhizophora mxro r s t&  Iam. Rhizoplloraceae Group I 
Gilbcrtese: te  toni;o. English: u.ancrove 

Locality: Bikenibeu, Tarava, no. 7; Aranuka, no. 93 

One of the  main components of the mangrove, usually found oil the  lagoon 
s ide and along the channels between i s l e t s ;  exceptionally found on the ocean 



s ide,  as  on Bairilci, Taravra, vhere 8 Rhizophora grov on the windxiard reef .  
~ h e k r  bases a r e  submerged a t  high t ide ,  but  i n  s p i t e  of the breaking vaves 
during ebb and flo~.r  the plants  a r e  able t o  p e r s i s t .  

Rhizophora usually forms very dense stands, of average height of i! m, -.---.- 
but umer  exceptional circ~unstances, much t a l l e r .  Thus on Aranuka, t h i s  
species covers such a large area t h a t  it creates  an i l l u s ion  of two h i l l s ,  
even close-up. The t r e e s  grow i n  deep and foul-smelling mud, and may be up 
t o  18 m t a l l  and over 1 m around a t  the base. This stand, possibly because 
of i ts  height, has been erroneously iden t i f ied  as  C a s u a r i z  on charts of 
Aranulra . 

Uses: The dense and extremely hard wood i s  used i n  houses for  r a f t e r s  -.-.- 
and sotnotimes for  small posts .  It is used a l so  i n  stakes for  f i s h  traps,  
because it r e s i s t s  sea-water and ship worm  eredo do naval is) .  The bark pro- 
duces a red dye, r i c h  i n  tanin,  but  i s  not used t o  color cotton nets .  The 
bark i s  used t o  perfume coconut o i l  (cosmetic). 

Rhoeo discolor ( ~ ' ~ e r .  ) Hance --- - Commelinaceae Group 111 

Locality: Abaiang, no. 156 

Plant 30-40 cm t a l l ,  flowers white. Very rare ,  seen only on s i t e s  of 
ancien+, graveyards, especially on Abaiang. 

Rfcinus communis L. -. - - Euphorbiaceae Group 111 
English: Castor-oil p lan t  

Locality: Betio, Tarawa, no. 1 1 4  

Not very common, seen here and there i n  vil lages,  as  ornamental. I n  
Butar i ta r i  it seemed t o  be growing spontaneously avay from the vi l lage.  A l l  
the  plants  are  well  developed, sometimes over 3 m ' t a l l .  The capsules a r e  
pink or  sometimes almost red. The natives do not use them, and seem t o  be 
unaware of the  purgative properties of t h e  seeds. 

Ruppla maritima L. 
--..- . 

Potanogetonaceae Group I 
G:lbwtcse: t e  bulcare 

Locality: Nikunau, no. 125 

Srnall (40 cm t a l l )  aquatic plant  with vh i t e  f lovers,  l iv ing  completely 
submerged i n  the  Nilrunau lakes ( f i s h  ponds). 

Russe3.i.a equisetiforrnls Schlecht. & Cham. Scrophu.lariaceae Group I11 - ----- 
Gilber-tese: t e  kaibaum 

Locality: Bikenibeu, Tara~ia, no. 2 

Plant 1 t o  1 .2  m t a l l ,  \ ~ i t h  s ca r l e t  f lovers ,  Pound only i n  vil lages 
around houses. 

Uses: Flovers used i n  garlands. -- 



Saccharum officinarum L. Gramineae Gr0u.p 111 

Locality: Tarawa, no. 14.1  

Only two plants were seen, one a t  the Bairiki  School, one a t  the mis- 
sion school on Butar i ta r i .  Both w&e poorly developed, not over 50 cm t a l l .  

Scaevola ser icea Vahl 
Gilbertese: t e  mao 

Goodeniaceae Group I 

Locality: Bikenibeu, Tara~ra, no. 5 

Most abundant shrub i n  the  Gilberts, found everywhere: along lrindr,rard 
beaches, across the whole wid thof  the  islands i f  the  coconut t rees  a r e  
sparsely dis t r ibuted,  o r  absent, and on the" iagoon s ide  (leeward). Height 
from 2 t o  4 m, stems 30-40 cm around a t  t he  base, and branching from the 
base. Flowers white or  yellovrish; plant  f r u i t i n g  the year round. 

Uses: The flor.reirs a r e  abundantly used i n  garlands. It is a very - 
common s igh t  i n  the morning t o  observe young g i r l s  and children picking 
off flowers, or  holding Guettarda leaves in,.which they a r e  collected and 
taken t o  the  vi l lage.  The fruits, besides some uses i n  magic a r e  s a id  t o  
be p a r t  of cer ta in  medicines. The branches a r e  sometimes used for  roof- 
ing s t r i p s ,  they a re  s a id  t o  be l e s s  attacked by insects  than those of 
other p lan ts .  Because of i ts  great  abundance, Scaevola plays an important 
ro l e  i n  protecting the s o i l  against  intense evaporation, and the leaves 
f orm humus. 

. . 

Sesuvium p o r t u l a c a s t m ~ ~  var.  g r i s e w  Deg. & Fosb. Aizoaceae Group I 
Gilbertese: t e  boi English: sea-side purslane 

Locality: Nilcunau, no. 1215 

Prostra te  plant,  about 30 em, with white-greenish floriers, gror.rinp; 
by the lakes.  It i s  curious t h a t  it i s  not eaten by the Gilbertese who 
use Portulaca (a l so  cal led t e  boi) .  

Sida f a l l ax  Walp. - Ivlalvaceae Group I 
Gilbertese: t e  kaura 

Locality: Bikenibeu, Tarava, no. 10 

Lovr shrub very common a l l  over the  islands,  e spec i a l ly  on open or 
burned areas, where it may ge t  very dense and t a l l  (1.20 m). 

Uses: The flor,rers a r e  used i n  garlands. The leaves a r e  very ini- - 
portant  i n  f e r t i l i z i n g  babai plants  (see  pp. 87-80). 

Sida is the preferred food p lan t  for  larvae of IIypolimnas bolina, - 
vhich a r e  sometimes very lnwflerous on it, especial ly  i n  the sun. 



Solanum torvum Sw. Solanaceae Group I11 

Locality: Bair iki ,  Tarawa, no. 109 

Plant 2 m t a l l ,  with white flowers, seen only on Tarawa and Abemama. 

Sophora tomentosa L. Leguminoseae Group 111 

Locality: Abemama, no. 91  

Shrub sa id  t o  have been brought from Ocean I. Only one plant  was seen 
i n  f ron t  of a native house on Abemama; p l an t  2.5 m t a l l ,  non-woody shoots 
1.80 m. No flowers o r  f r u i t .  

Stachytarpheta jamaicensis Vahl Verbenaceae Group I11 
Gilbertese: t e  u t i .  English: blue c a t ' s  ta i l  

Locality: Bairiki ,  Tarawa, no. 104 

Blue-flowered plant,  not over 90 cm t a l l ,  very rare,  seen only as  
ornamental around houses. 

Uses: The flovers a r e  used i n  garlands. - 
Stenotaphrum - micranthum ( ~ e s v .  ) Hubb. Gramineae Group I1 

Locality: Bikenibeu, Tarawa, nos. 29, 31 

Very common grass,  everywhere except i n  a zone about 20 m wide along 
lagoon and ocean side.  Reddish i n  open areas,  25 cm t a l l .  

Synedrella nodiflora (L . )  Gaertn. Compositae Group I11 

Locality: Butar i tar i ,  no. 74 

Plant s t i l l  ra ther  rare ,  probably introduced by American troops. 
Seen only i n  Butar i ta r i .  

Tacca leontogetaloides (L.  ) 0. Ktze. - -. ---- .. - Taccaceae Group I11 
Gilberteze : tc rnakmalta 

Locality: Tearinibai, Tarawa, no. 135 

Seen oaI.3; once on Tarawa near the  v i l l age  of Tearinibai. The plants  
formed a Ge!..;e stand over a ra ther  large area under sparse coconut t r ee s .  
Average heir;nt 1.60 m. Tacca i s  sa id  t o  have been brought from the Marshalls - 
about 1 5  years before by a Gilbertese who married a k r s h a l l e s e  woman. 

Some natives thought the plant  t o  be poisonous, although no one could 
r e c a l l  a case of poisoning. Perhaps t h e i r  l ack  of i n t e r e s t  i n  propagating 
t h i s  p lan t  i s  due t o  the  amount of work needed t o  iiiake f lour  from the 



tubers.  This is regrettable,  since Tacca could be a valuable resource as 
7 

supplementary food. I t s  propagation r a i s e s  ilo probleiii; i t s  requirements 
a r e  met by any of the be t t e r  s o i l s  i n  the  Gilber ts  and i t s  resistance t o  
drought i s  remarkable. The pa r t  above ground may wither en t i re ly  but the  
tubers r e s i s t  and send up new stems as  soon as  the rain s t a r t s  again. 
When the plants  a r e  pulled out t o  gather the  tubers, a few always remain i n  
the  ground and give nea plants .  In  s o i l  of goodqual i ty  a t  Tearinibai, 
Tacca showed very sa t i s fac tory  development. The s o i l  ( f resh)  had a pH of 
m t e s t e d  with phenol red).  The rhizomes were a t  an average depth of 9 
inches. The t o t a l  weight of a l l  the  tubers of 16 plants  were: 2 l b s . ,  2.6, 
1.9, 3.3. The l a rges t  tubers on one plant:  8 oz., 7, 4, 5, 4 . 5  The 
tubers a r e  gathered when the flower s t a l k  i s  turning yellow. They a r e  
vashed i n  s a l t  water and the outer skin scraped of f .  The tubers are  grated 
with a s t i c k  t i g h t l y  bound with co i r  rope end the grated pulp t i e d  i n  a 
c loth  and placed i n  a basin of sea  water. The s ta rch  i s  forced out by 
pressing the cloth,  and l e f t  t o  s e t t l e  f o r  3 hours. Then the sea water i s  
replaced and the s tarch s e t t l e d  again for  3 hours. Finally f resh  ve l l -  
water i s  usedand as  sooil as  the  s tarch has se t t l ed ,  it is spread out t o  
dry i n  the sun. . .. . . 

Because it i s  not extensively groT.m, t he  uses of Tacca a re  not veil - 
Imo~m. S t i l l  the owners of the plants a t e  the  f lour  cooked i n  a porridge 
with kamaimai (toddy molasses); it can a l so  be mixed v i t h  f resh toddy i n t o  
a very thick pancake mix which can be f r i ed .  Buatoro i s  made up of Tacca - 
flour,  grated babai and lramaimai. Final ly  Tacca i s  used t o  make f r i t t e r s  - 
cal led t e  tona t i .  The f lour  i s  mixed with sugar and baking powder, or, if 
the l a t t e r  i s  unavailable, with fermented toddy. Small amounts of t he  very 
thick paste a r e  deep f r i e d  i n  coconut o i l  o r  l a rd .  Strangely enough, eggs 
a r e  never used i n  native cooking, although a number ofpeople  have had many 
opportunities t o  learn t o  do so i n  European recipes.  

The stems a re  s a id  t o  be used i n  making hats  but  we did not learn the 
process for  separating the f ibers .  

Tamarindus indica L. 
English: tamarind 

Leguminosae Group I11 

Locality: Tarawa, no. 134 

Seen only on Betio i s l e t ,  as 8 shrubs 3-11. m t a l l ,  normally developed. 
They were growing near a house and i n  a region where coconut palms and 
other plants  are  more luxuriant than anywhere else,  so one cannot guess how 
well they would do i n  other par t s  of the archipelago. 

Tecoma stans L.  - Bignoniaceae Group I11 

Locality: L i t t l e  Makiil, no. 69 

Shrub with beaut i ful  yellow flowers; var ie ty  with pinnat isect  l e a f l e t s  



Terminalia catappa L. Combretaceae Group I (o r  11) 
Gilbertese: t e  kunilwil 

Locality: Bairilri, Taram, no. 02 

Tree up t o  15 m t a l l ,  and over 00 cm i n  diameter at  the base, re la t ively 
r a r e  and always found as  i so la ted  individuals.  

Uses: The riood is used i n  houses, and for  various other purposes. - 
The f r u i t  ca l led  t e  ntar ine includes an almond much appreciated by the 
Gilbertese. 

The leaves of a l l  Terli~inalia seen were eaten by the larvae of Anua - 
coronata and Badarnia exclamationis. 

Thalassia . hemprichii ( ~ h r e n b .  ) Aschers. Pota~~ogetonaceae Group I 
Gilbertese: t e  keang. English: sea  grass 

Locali-Ly: Tararia, no. 157 

This marine plant  i s  very common i n  a l l  the  channels separating the 
i s l e t s .  The natives sometimes use it t o  f i l l  p i l l o m .  

Thespesia populnea (L.)  Sol. ex Correa Nalvaceae Group I 
~ i l b e r t G e :  t e  bingibing 

Locality: Butar i tar i ,  no. 5 1  

Shrub growing along the sea; the rood has a peppery smell. Rare. 

Uses: The f1or.m-s a r e  used i n  garlands, the leaves i n  composts for  - 
babai . 
Thuarea involuta (Forct. ) R.  & S. Grarnineae Group I 

Locality: Bair iki ,  Tarawa, no. 59 

Common everywhere; inflorescences cream-colored, p lan t  30-40 cm tall. 
Pigs l i k e  it arid chickens e a t  the seeds. 

One of the food plants  of the larvae of Prodknia l i t u r a .  

Tridax procumbens L. Compositae Group 111 

Locality: Taram, Betio I s l e t ,  no. 54 

Low plan t  20-25 cm t a l l ,  seen only on Betio; s a id  t o  have been intro- 
duced by American troops. It i s  very common on Ocean Island. 



Triumfetta procumbens Forst. 
Gilbertese: t e  kiaou 

Tiliaceae Group I 

Locality: Bikenibeu, Tararia, no. 12 

Creeping plant  r .~ith very long runners (sometimes several  meters long), 
forming an often compact carpet, and preferr ing open places where it can 
withstand strong sunlight.  

Uses: The leaves a re  used i n  garlands; i n  compost fo r  babai; as a - 
medicine fo r  s t ings of stone-fish (Scorpaena) leaves a re  boiled u n t i l  very 
s o f t  and a,pplied t o  the swollen limb, and renewed i f  necessary. A rieek 
treatment is sa id  t o  be suff ic ient ;  without it, the pain r.rould p e r s i s t  for  
3 17eeks. 

T r i m f e t t a  i s  one of the many food plants  of Prodenia l i t u r a  larvae. 

Vernonia cinerea (L. ) Less. Compositae Group I11 

Locality: Teaoraereke, Tararia, no. 52 

Small plant  20-25 cm t a l l ,  found everywhere but not very common. 

Vigna marina (~urm.  ) Merr . -- Legminosae Group ,I 

Locality: Butar i tar i ,  no. 63 

Wedelia b i f lo ra  (L. ) DC. Compositae Group I11 
Gilbertese: t e  kaura n i  banaba 

Locality: Abaiang, no. 76 

Said t o  have been introduced from Banaba or Ocean Island (hence the 
name) and t o  be spreading rapidly on Abaiang, the  only is land where it 
was seen. It does not much resemble Sida ( t e  lraura) except for  the color - 
of flowers. 

Uses: The flowers a re  used i n  garlands, the leaves i n  composts. - 
PART 111: PLANTS GROWN I N  EUROPEAN AND EXPERIMENTAL GARDENS 

Vegetables i n  European gardens l i s t e d  i n  order of frequency: 

Cichorium endivia crispa L. -- chicory 

Cichorium endivia l a t i f o l i a  L. -- endive 

Basella rubra L. -- country spinach 

Solanum lycopersicuci L. -- tomato 



Raphanus sat ivus  -- radish 

Vigna sesquipadalis L. -- "asparagus bean" 

Ipornoea batatas  (L .  ) Lam. -- sweet potato 

Ci t rul lus  vulgaris Schrad. -- water melon 

Mentha p ipe r i t a  L. -- mint 

Petroselinurn sativum L... -- parsley 

These plants  develop only moderately well  i n  s p i t e  of continuous care 
and frequent wrateriilgs. Big o i l  drums a r e  cu t  i n  trro lengthwise and 314 
buried, and f i l l e d  v i t h  ear th .  This is e i t h e r  ear th  obtained loca l ly  by 
scraping the s o i l  under Guettarda, Scaevola, e tc .  or composts l i k e  those 
prepared by the natives.  Some gardens have even formerly been made up from 
ear th  imported from F i j i  ( reportedly a t  5 pound s t e r l i ng  a ton) .  The 
sys-ten of drums i s  mostly intended t o  s top cocoi l~~t  roots  and burrorving 
crabs. But it does not s top the ants,  and very often,  plants have t o  be 
grorm i n  crates  placed on supports res t ing  i n  containers f i l l e d  with lrero- 
sene. Whatever t he  system, a l l  vegetables grown on these a t o l l s  require 
much work and the r e su l t s  a r e  often poor. But the lack of f resh vegetables 
i s  such t h a t  sa lad leaves l e s s  than 15 cm long =d tomatoes hardly bigger 
than cherries a r e  a luxury and much appreciated. 

Behavior of imported legumes: 

We t r i e d  t o  p lan t  various legumes from seeds brought from New Cale- 
donia or  obtained from the Department of Agriculture of Suva. The seeds 
were planted a t  Bikenibeu, Tararia i n  good so i l ;  table  I gives an analysis 
of t h i s  s o i l .  Seeds planted on March 24 amd April 2h. The species 
used liere: Calopogonium mucunoides, Canavalia ensif oimis, Centrosonia 
pubescens, Crotalar ia  incaua, Dolichos b i f lo ra ,  Leucaena glauca, Phaseolus 
calcaratug Vigna sinensis, - Vigna unguiculata. 

The nurseries were kept i n  natural  conriitions, v i t h  no addition of 
f e r t i l i z e r  or  black earth.  Our ass i s tan t ,  R.  Mason had a nursery i n  the  
same region t o  which he added various f e r t i l i z e r s .  His r e su l t s  were not 
much lnore encouraging than ours. A l l  the  care we gave the s o i l  was a 
surface ploughing, folloved by harrowing and elimination of large coral  
pieces, roots and crabs. 

The almost dai ly  ra ins ,  often very abundant, which s t a r t ed  2 days 
a f t e r  the f i r s t  seeding and had not yet  stopped by August did not have 
the expected e f fec t s .  Generally a l l  t he  seeds came up rapidly but a f t e r  
a fear weeks the young seedlings were obviously chlorotic except for  
Leucaena glauca which were a l i t t l e  pale; Phaseo l~~s  calcaratusgrer,r ex- 
tremely rapidly but  the  other plants  stopped growing a f t e r  a few weeks. 
Seeds of Phaseolus calcaratusplanted on Apri l  28 a t  Bairiki  germinated i n  



3 days. They were Watered everyday with used water from the kitchen and a11 
plants  were bearing pods in July. Chlorosis vas no l e s s  marlred than on the 
plants  of Bilsenibeu, but the l a t t e r  flowered ra re ly  and the number of pods 
r,7as negligible.  Altogether, only Leucaena plants  vere able t o  maintain tnem- 
selves i n  acceptable vegetative conditions. They reached the following 
sizes:  

On June 6, those sorm on March 24 were stems 20 cm Long 
roots 14 cm 

On June 6, those sown on April 24 were stems 14 cm 
roots 10 cm 

On August 20, those sown on March 24 were stems 25 cm 
roots 17.5 cm 

In Mason's nursery the Leucaena plants probably sown i n  March and receiving 
various f e r t i l i z e r s  reached sometimes la rger  s izes;  some individuals mea- 
sured on August 20 had stems 35 cm long and roots 22.5 cm. 

A s  pointed out i n  the chapter on so i l s ,  a careful examination of the 
roots shoved no nodules. Trying t o  inoculate the roots with n i t r i fy ing  
bacter ia  might improve the development of these legumes, bu t  t h i s  would be 
worth vhi le  only i f  not l imited t o  a small area.  

To conclude, it does not seem t h a t  even Leucaena has much future i n  the 
Gilberts. To be r ea l ly  useful as a s o i l  improver, such a legume should be 
able t o  grov without care, once som, and t o  cover large areas.  One of our 
nurseries, where the seeds were solm very close together might have l ed  one 
t o  think t h a t  the plants could be used as  green manure, but the pr ice  of 
seed gathering i n  F i j i  or elsewhere ~rould make the project too expensive. 
As for  the seeds plantep about 1 m apart ,  i n  unprepared so i l ,  they a l l  came 
up but t he i r  growth vas even slover than t h a t  of the others. On an area of 
about 1/2 hectare, children t o  whom we gave bags of such seeds vere happy 
t o  sow them under these conditions, and it would be in te res t ing  t o  know 
what  rill remain a year from now of these thousands of seedlings. 



CHAFTER 10 

INSECTS COLLECTED I N  THX GILBERTS 

During our f i e l d  surveys, par t icu lar  a t t e n t i a t  +ras paid t o  the  collec- 
t ion  of insects  most frequently found on economic plants, but time was ob- 
viously lacking t o  organize methodical col lect ing e,xpeditions. Our col- 
league, Mr. R. Mason, Agriculture Department, Suva, showed commendable 
i n i t i a t i v e  i n  making general collections which would have represented a 
valuable contribution t o  the study of the entomological fauna of the Group. 
We were sorry t o  learn recently, t h a t  these collections had been almost 
en t i r e ly  damaged i n  the ship's hold. 

Several of the insects mentioned may be considered as  more o r  l e s s  
dangerous pests, others are  merely present without being a threa t .  Some 
a r e  new i n  the Gilbert  Islands. It is obvious t h a t  a methodical investi-  
gation of the entomological fauna of these islands would appreciably add 
t o  the present knowledge, from the  biological  and systematic point of 
view. A detai led study of some groups such as  Hymenoptera, f o r  instame,  
trould cer ta inly yield valuable data i n  connection with the biological  
balance observed. It seems, indeed, t h a t  the  small es tent  of the damage 
caused by insect  pests may be imputed t o  the large miilber of t he i r  predators. 

The following l ist ,  and the enumeration of specimens s t i l l  being 
ident i f ied  w i l l  represent only a minute contribution. In order t o  give a 
more comprehensive view, it would have been essent ia l  t o  pursue t h i s  single 
a i m  only, and a much more considerable period of time would have been 
necessary. 

The polyphagous nature of some species, such as  the ca t e rp i l l a r  of 
Prodenia l i t u r a  (F.)  (very harmful) and t h a t  of molirnnas bolina subsp. 
r a r ik  Esch. must be mentioned. Their a.daptation t o  recently introduced - 
plants  is sometimes extremely rapid, as  lie observed vhen we found cater- 
p i l l a r s  of Xypolirnnas on Phaseolus calcaratus i n  our Bikenibeu nurseries, 
s i x  weeks a f t e r  sowing. 

L i s t  of Insects Identified 

LEPIDOFTERA 

Achaea janata ( ~ i n n 6 )  - Family Phalaenidae - 
Caterpi l lar  on Peinphis acidula Forst .  

Agrius convolvuli subsp. distans Butler - Sphiingidae 
Caterpi l lar  on Ipomea tuba -- 

Amyna octo (~u6nke)  - Phalaenidae -- 
Caterpi l lar  on Abutilon indicwn ( L . )  Sweet 

Anisodes ceramis (Neyrick) - Geometridae 
Host unknown 



Anua coronata (Fabricius) - Phalaenidae - 
Caterp i l la r  on Terminalia catappa L. 

Badamia exclamationis ( ~ a b r i c i u s )  - Hesperidae 
Caterp i l la r  on Teminal ia  catappa L. 

Cephonodes - picus Grainer - Sphingidae 
Caterp i l la r  on Guettarda speciosa L. 

Chloauges woodfordii Butler - Pyraustidae 
Caterp i l la r  on Guettarda speciosa L. 

Chromis erotus ( ~ r a m e r )  - Sphingidae 
Caterpi l lar  on ivIorinda c i t r i f o l i a  L. 

Chrysodeixis chalci tes  (Esper . ) - Phalaenidae 
C a t e r p i l l a r h e a  oodrata Cass. and Solanum lycopersicum L. 

Danais plexippus (L.) - Nymphalidae 
Caterpi l lar  on Asclepias curassavica L. 

Decadarchis sp. - Lyonetiidae 
Caterpi l lar  on Cocos nucifera L. - 

Ethnia co1onella Walsingham - Ethmiidae 
Caterp i l la r  on Cordia subcordata Lam. and Amaranthus dubius Wdr t .  

Hypolimnas bolina subsp. r a r i k  ( ~ s c h s c h o l t z )  - Nyrphalidae - 
Polyphagous ca t e rp i l l a r .  Preferred food plwfit: Sida f a l l a x  Walp. - 

Nagia h i e ra t i ca  Hampson - Phalaenidae - 
Host unknom 

Precis  v i l l i d a  v i l l i d a  (Fabricius) - Nyinphalidae 
Caterpi l lar  on Scaevola ser icea Vahl 

Prodenia l i t u r a  (Fabricius) - Phalaenidae 
Polyphagous 

Spodoptera mauritia ( ~ o i s d u v a l )  - Phalaenidae 
Host unknom 

Utetheisa l o t r i x  (Crai:ier) - Arctiidae 
Caterpi l lar  on Messerschinidia argentea (L.f . )  Johnst. 

COLEOFTERA 

Conoderus pal l ipes  Eschscholtz - Elater idae 
The larva a t tacks  those of other insec ts .  



Cylas formicarius (Fabricius) - Curculionidae - 
Consid.ered a s  very harmful t o  sweet potatoes, but  only found on 
lpomoea tuba, - 

Diocalandra f rumenti ( Fabricius ) - Rhyncophorinae 
Found on many coconut pa lm but  never i n  considerable numbers. 
None of these t r e e s  gave signs of injury vhich could be a t t r i -  
buted t o  dainwe by t h i s  insect .  

Harmonia arcuat? ( ~ d b r i c i u s )  - Coccinellidae 
This predator i s  very common everywhere. 

Lacon modestus ( ~ o i s d u v a l )  - Elateridae - 
Necrobia ruripes (d.e Geer) - Cleridae 

This species of Cleridae i s  found i n  coasiderable numbers chieflv 
i n  copra l o t s .  

Sessinia l i v ida  (Fabricius) - Oedemeridae 
This insec t  i s  ca l led  "toddy beetle" and i s  found i n  great  numbers. 
It has very bad fane i n  Gilbertese c i rc les ,  and any toddy container 
i n  which one of these beet les  is found i s  immediately emptied. 
Grimble writes t h a t  i n  the past, these toddy beetles were used for  
criminal purposes; the designated victim rias given a drink mixed 
with the juice of a def ini te  number of these beet les .  The e f fec t s  
on the bladder were sa id  t o  be f r i gh t fu l .  

ORTHOFTERA 

Cut i l i a  soror (Brunner) - Blatt idae - 
Graeffea cocophaga (New.) - Phasmidae 

Pest  of the  coconut palm (see Chapter 4, p.  28). 

Chelisoches morio ( ~ a b r i c i u s )  - 
HETEROFTERA 

Pachybrachius nigriceps  allas as) - Lygaeidae 

DIFTERA 

Chrysomya megacephala (Fabricius) - Calliphoridae - - 
Dacus (strumeta) firauenfeldi Schiner - Tephritidae - 



Homoneura acrostichalis (Meijere) - Lauxaniidae 
Pseudeuxesta prirta Osten Sacken - Otitidae - 
Rhinia testacea R. Desvoidy - Calliphoridae 
Sarcophaga dux Thomson - Calliphoridae - 

WNOFTERA 

Megachile diligens hedleyi Rainbov - Megachilidae 
Megachile fullavayi Cockerell 

In the Gilbert Islands, the Megachiles do not affect palms, but 
prefer many bush plants, particularly Morinda citrifolia L. 
They cut circular pieces in the leaves for use in their nests. 

Cdontoi:nchus hdermtoda (Linn6) - Fornicidae 
Extrewly painful venom. 

Pachodynerus nasidens (~atreille) - Vespidae 
Pheidole umbonata P4ayr - Formicidae 
Polistes fuscatus aurifer Saussure - Vespidae 
Szepligetella sericea (caneron) - Evaniidae 



CHAPTER 11 

MAFINE RESOURCES 

PART I: GENERAL SLRVEY 

The value of the  resources drawn by the natives from the sea i s  con- 
siderable.  It i s  importan-t enough during normal periods, when p lan t  prod- 
ucts a r e  found i n  abundance, and even more so when these resources f a i l ,  
exhausted by prolonged droughts. Thus i n  the  southern islands,  f i sh ,  
cru.staceans, and molluscs are  a subs tan t ia l  help fa- populations tempo- 
r a r i l y  affected by r e a l  shortages of food. Sea foods obviously do not 
have a die tary value ecpivalent t o  t h a t  of products su-ch as  grated coconut 
and especially toddy, which i s  so essen t ia l ,  but they bring a quaiititative 
contribution with which the native is ab le  t o  hold out u n t i l  the re turn of 
normal conditions. 

It i s  of ten believed, pa r t l y  because of the extensive ac t iv i ty  i'orm- 
e r ly  associated with deep sea f ishing such as  f ishing f o r  Ruvettus t h a t  
the natives chief ly  f i s h  i n  the open ocean. O f  course some f ishes  can 
usually be caught only a t  considerable depths - 100 fathoms and over - 
and for  others canoes must go several  miles off-shore, as i n  bonito 
fishing. Around some northern isltinds t he  capture of f lying f i s h  a d  
tuna involves ra ther  elaborate means and grea t  quali-ties of seamanship. 
But these spectacular operations are not everyrvhere a dai ly  occupation. 
After observing the varicms f ishing a c t i v i t i e s  of these t e r r i t o r i e s  as  
best  we could, we a re  now convinced tha t  apa r t  from these par t icu la r  
regional cases the  f i s h  supply of most Gilbertese populations i s  found 
much more frequently i n  the immediate v i c in i ty  of the land and i n  the  
sha l low than f a r  ofi'chore. This observation i s  even more t rue  of a t o l l  
islands, since the lagoon and especially i t s  shallov par t s  a r e  the  most 
comonly frequented f ishing grounds. It is a l so  the place where a maxi- 
mum subsistence may be found with a minirnun~ of e f fo r t .  

I n  some privileged islands, the sea brings t o  the door, so t o  speak, 
f i s h  or  other edible organisms, sometimes i n  considerable quant i t ies .  
This i s  the case with ika.ri, a f i s h  of the  geiius Albula, and of b a i t a r i ,  
edible j e l l y  f i s h  of genus Tanoya (family carybdeidae)T The native 
u t i l i z e s  almost a l l  the var ie t ies  of f i s h  he i s  able t o  catch, provided 
they a re  not p ~ i s ~ l i ~ ~ s ,  and very few are .  (It should, however, be noted 
tha t  some f ishes  which a,re coi;unonly eaten i n  sonie islands a r e  considered 
as toxic i n  others.)  While the  native very seldom cats chicken o r  eggs, 
he w i l l  not scorn even such species as  diodoas tind tetradons, i n  which 
there i s  r e a l l y  very l i t b l e  t o  e a t  once the toxic par t s  have been re- 
moved. It i s  an inberesting f a c t  t ha t  cases of poisoning by she l l - f i sh  
or  f i sh  a r e  extremely ra re .  

PART 11: DEEP-SEA FISHING 

Formerly, the Gilbertese went f ishing i n  groups fo r  Ruvettus 
preciosus Cocco, using remarkable techniques and going f a r  out t o  sea, 
out of s igh t  of land. This f ishing i s  no longer prac-ticed on a wide 
scale,  both because the Government has forbicliie?~ canoe t r i p s  from is land 



t o  is land (except between Tarawa and ~ b a i a n g )  and because the natives of 
today have completely l o s t  the renarkable science of long-range navigation 
and astronomical reckoning vhich t h e i r  ancestors had developed. A few 
Ruvettus a r e  caught not very f a r  from shore, but  they a r e  not sought i n  
preference t o  other var ie t ies .  

The folloving species a r e  s t i l l  sought away from the  shores of the  
islands, although never out of s igh t  of land: l a rge  tuna, (~eo thumus  
rflacropterus Sch., t e  baibo), b n i t0  (Pelamys sp. t e  a t i ) ,  and small tU1a 
?,~eothunnus sp, ,  t e  na t i a t i ) ( lY .  Their presence is indicated, as  every- 
where e lse ,  by hundreds and often thousands of se3-birds coming t o  join 
t he  predatory f i s h  i n  t h e i r  feast ing on shoals of sardines and f lying 
f i sh .  These grea t  flocks of birds ,  which present a most l i ve ly  and noisy 
spectacle, a r e  always a promise of productive f ishing for  the natives.  
From f a r  a ~ a y  they can assess the s i z e  and behaviour of a shoal of bonito 
or  tuna by the  appearaace of the birds .  When the birds are  densely con- 
centrated, f ly ing  very near the  surface, diving quickly and often, the  
prcspects a r e  excellent, while dispersion, hes i ta t ing  f l i g h t  a t  a greater  
height, and few dives w i l l  indicate a sca t te red  and not very important 
shoal. But whether the signs a r e  more or  l e s s  favourable, the alarm i s  
given as  soon as  they have been noted, and the  canoes leave. ML the be t t e r  
if the wind is i n  t he  r i gh t  quarter; they w i l l  be on the  spot sooner and 
with l e s s  noise. Sometimes six,  seven or e igh t  canoes a r r ive  together at 
the seething swirl caused by the preying f i s h .  

The method used i s  a. kind of t r o l l i n g .  The equipment consists of a 
l i n e  25-30 m long; it may be shorter or  longer according t o  circumstances. 
This i s  folloved by a v i r e  leader on vhich a feather  l u r e  i s  mounted, 
made of cock feathers predominantly red, t i e d  on t o  a fish-shaped wooden 
body and armed with a s ing le  hook, very sharp and barbed. The Gilber'cese 
seen1 t o  disregard co~npletely the use of the  spoon but a r e  not surprised 
t o  f ind tha t  it a lso  catches many f i sh .  Actually inetall ic l u r e s o b t a i n  
such good r e su l t s  only because they a re  used with nylon l i nes  which ob- 
viously require a r e e l  with adjustable drag. Such a method being only 
at-tractive as  sport ,  there  i s  no reason why the na'cives should take an 
in t e r e s t  i n  it. 

Cruising t o  and f r o  through the shoal and along it, the  fishermen 
often have barely time -to haul i n  and unhook the f i sh ,  and pay the l i n e  
out again u n t i l  the  f i s h  s ca t t e r .  It is not uncouinoia for  each canoe t o  
bring back a dozen f i s h  weighing altogether aromd 130 pounds. These 
expeditions a r e  a l l  the more productive when a inoderate breeze enables 
the  canoes t o  s a i l  regularly and noiselessly without using the paddles, 
which disturb the foraging f i sh .  

( 1 )  Te n a t i a t i  i s  the name given i n  Marakei t o  the species cal led t e  
baiura ia Tarawa. 
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Fishing for  Great Tuna ( t e  baibo: Neothunnus macropterus) and Some Other 
Predatory Fishe_s 

Different f ishing pract ices  a r e  used f o r  the red-fleshed yellow-fin 
tuna, and it seems tha t  it i s  chief ly  i n  the north and centre of the 
Gilbert  Islands t h a t  t h i s  f i s h  gives r i s e  t o  a frequent i f  not regular 
ac t iv i ty .  It i s  productive chief ly  from April t o  September, but  isolated 
specimens a re  found a l l  the year around ( i n  the south the bes t  tuna f ish-  
ing  occurs from October t o  March). It is no longer the chance appearance 
of b i rd  concentrations which t e l l s  the Gilbertese t l ~ a t  it i s  time t o  f ish;  
they r e ly  ra ther  on t h e i r  great  experience of tuna r,iiginations a t  f ixed 
seasons, i n  r e l a t i on  t o  some fac tor  or clue the knowledge of which is 
handed do>m from one generation t o  another. The methods used w i l l  be 
e i t he r  t r o l l i n g  i n  the daytime a t  variable distances, generally over two 
miles from the shore, or  d r i f t  f ishing without s a i l  by day or  night a t  
s imilar  dis-tances . 

Finally,  t he  natives f i s h  for  t e  awai ( ~ p r i o n  sp. ) chief ly  a t  the 
entrance of the  lagoon passes where they a l so  catch the small tuna and 
bonito already mentioned. 

D r i f t  f ishing: The grea-t tuna a re  a l so  caught by d r i f t  f ishing using 
weighted l i nes  bai ted with f lying f i s h  ( t e  onauti = Cypselurus s p . ) .  By 
day, t'ne b a i t  w i l l  be l e t  do%m t o  a depth of 30 t o  50 fathoms ( i n  some 
southern islands such a.s Nilmnau, baibo measuring 0.80 t o  1.80 m a re  
caught at t h i s  depth). By night the tuna w i l l  b i t e  a t  between 50 t o  70 
fathoms and some tirnes t e  ikabauea (~phyraena)  w i l l  be taken a t  the sane 
depth. I f  the tuna do not b i t e ,  the  fishermen go a l i t t l e  f a r the r  out  a t  
sea  and may hook t e  ikanibelra ( ~ u v e t t u s  preciosus) at depths varying Prom 
90 t o  160 fathoms with a special  hook which has often been described. 
I t s eems  t h a t  t h i s  "castor o i l  f ish" was much more highly appreciated 
i n  the past ,  but we riere unable t o  f ind the reasoil why. The natives 
laugh every time ilcainibelca comes in to  t he  conversation s ince the f l e sh  
of t h i s  f i sh ,  unless coolred several  times, has purgative r e su l t s  of ir- 
r e s i s t i b l e  rap id i ty  (as indicated by i t s  name). 

It i s  obvious tha t  r.7e have mentioned here oiily the fishes especially 
sought by these methods, but others a r e  often caught i n  addit ion,  ubiq- 
uitous species which chance and circumstances b r i i ~ c  as  a supplement, such 
catches w i l l  be a l l  the  more frequent when the nwkives use l i nes  with 
several  hooks a t  various depths, as  is of ten doile i n  the north, especially 
around Abaiang . 

Sharks a r e  a lso caught i n  these regions by d r i f t  f ishing a-6 depths 
of from 20 t o  30 fathoms, and of ten with the help of l a rge  she l l s  (-he sng). 

Troll ing ( t e  lratiki):  This method derives i ts  chief' advantages from the 
speed and remarkable manageability of t he  outrigger canoe, and it is 
pract ised with the eqxipment already described fo r  d r i f t  f ishing.  The 
only difference is tha t  the hook and sometimes the l i n e  w i l l  be stronger. 



The l a t t e r  i s  f ixed t o  the  canoe with o r  without a s l i p  knot according 
t o  the  area where the great  tuna a re  caught. Their average weight seldom 
exceeds 40 ki los ,  and it seems t h a t  specimens of 20 t o  25 k i los  a r e  most 
common. We did not s tay  long enough i n  sorile islands t o  form an exact idea 
of the  number of tuna which may be caught, b u t  we were t o l d  t h a t  the  
natives voluntari ly limit themselves t o  t he  quantity necessary f o r  their-  
family or, t o  what they a re  sure  of s e l l i n g  i n  t h e i r  v i l l age .  I n  the 
event of "overproduc-tion" the excess would eventually be processed but  the 
Gilbertese do not seem t o  l i k e  processing tuna, which i s  too o i l y  and dif-  
f i c u l t  t o  keep i n  good condition. 

Sometimes, while a canoe is engaged i n  t ro l l ing ,  swordfish may s t r i k e  
the l u r e  and cause the fisherman much worry, especially if they a re  large.  
Some such occasinns were d-escribed t o  us when ra!curiri (Ist iophorus) or  
rakuika ( T e t r a ~ t u r u s )  fought f o r  a long time without the  fisherman being 
able t o  do anything except l e t  h i s  canoe be towed or  wait u n t i l  the  f i sh  
was exhausted t o  land it. On other occasions these swordfish were so 
large t h a t  there  was no hope of subduing them or  of toving them t o  the 
island, and the only thing t o  do was t o  cut  the l i ne .  Finally,  Tie were 
t o l d  of two f a t a l  accidents, the d e t a i l s  being confirmed from several  
sources. One happened a few years ago and the  other inore recently.  On 
both occasions a large swordfish was hooked, and a f t e r  f ight ing f o r  a while 
made s t r a igh t  for  the canoe and impaled the unfortunate f i ch  erman. 

Other f i s h  a l so  caught by f a s t  t r o l l i n g  a re  t e  ikabauea (~phyraena 
sp . )  a species of ba.rra.cuda ra ther  common i n  these vaters ,  and t e  baara 
(Sco~hberoriorus sp . ) 
Flying Fish 

Catching f lying f i s h  occasinns great  a c t i v i t y  a t  ce r ta in  times of 
the year, the  seasons varying widely from the  north t o  the  south. They 
a re  used pa r t l y  for  b a i t  for  tuna and p a r t l y  for  food. 

These f lying f i s h  (Cypselurus sp ,  t e  onau-ti) are  found i n  greates-t 
abundance between April and September i n  t he  northern and cen t ra l  islands,  
and from October t o  March i n  the  southern gr0u.p. They a re  never caught 
i n  the  lagoon, but outside the breakers on the  ocean side.  They a r e  
noticeably more abundant around lagoonless islands ( reef  islands) and 
a l so  a t  Maralrei (which, though having a lagoon, offers an outside shore 
s imilar  t o  those of reef i s lands) .  

A d i s t inc t ion  i s  generally made between three r,laiil f ishing methods: 

( i )  Daytime f ishing with spec ia l  t r o l l i n g  l ines  equipped with 
f l oa t s  ( t e  ai-onauti) .  We have not  observed t h i s  and ob- 
tained t h i s  information from I. G .  Turbott. 

11) r i l lght  f ishing, which begins a l i t t l e  before sunset, ( fi' ' 

l a s t i ng  ti11 darkness i s  complete f t e  kababa) . 



( i i i )  Torch f ishing a t  night with dip nets  a t  the time of the f u l l  
moon ( t e  t a t a e ) .  The natives a r e  s a id  t o  s t a t e  tha t  the  bes-t 
night i s  t h a t  of the f u l l  moon, and t h a t  i f  the  f i s h  a r e  
abundant the three nights before t he  full. eoon and the three 
following, a r e  a l so  good. These indica.tions, which were con- 
firmed by Turbott, m y  be compared with those concerning massive 
concentrations of t e  i k a r i  ( ~ l b u l a  vulpes) along the shores 
outside Tarawa Atoll  (see  p.'m 

Me had the good fortune i n  March t o  take p a r t  i n  a torch-fishing ex- 
pedition off the shores of Marakei. O f  t h i s  most s t r i k ing  and beaut i ful  
spectacle, v i t h  f l a r ing  torches illunlinating sea and canoes, only the 
technical  aspect w i l l  be described; ethnological de t a i l s  such as r i t e s  
and customs associated with t h i s  a c t i v i t y  w i l l  be oiilitted. 

A t  the bow of each of the  dozen or s o  canoes each paddled by 2 or  3 
people, including some women, stood a man holding i n  his  l e f t  hand a 
coconut leaf torch, i n  the  r i gh t  a large, long-shafted dip net  with trhich 
he caught with the s k i l l  of a bu t te r f ly  catcher, the f i s h  a t t r a c t e d b y  
t h e  l i gh t .  For one canoe rre counted one f lying f i s h  caught approximately 
every three minutes. It i s  not uncommon for  the catch t o  be larger ,  and 
it nay include over 100 f i s h  a f t e r  a few hours of careful  f ishing. The 
l e a s t  successful ex~ediLion r e su l t s  i n  a dozen f i s h  per  canoe. 

The system of d i s t r ibu t ing  the f i s h  caught a t  night d i f fe rs  accord- 
ing t o  the islands a i d  t o  the  par t icular  agreeine-nts which the canoe 
owners conclude with fishermen, paddlers and steersmen. I n  the  northern 
islands it is customary ~1hei1 f ishing has been productive t o  reserve a 
large portion of the catch for  preservation by sun-drying and sa l t ing .  
The r e s t  is eaten fresh,  except of course the f i s h  intended for  tuna ba i t .  
The del icate  meat of Onauti i s  appreciated by natives as  well as  by 
Europeans. It i s  sa id  -that the Gilbertese l i k e  t h i s  f i s h  for  the o i l  
contained i n  i t s  head. 

PART 111: REEF AID LAGOON FISHIIVG 

Fishir~g on the reef on the ocean s ide - 
The natives actual ly  "glean" ra ther  than "fish" vhatever they can 

f ind  which i s  edible.  Generally comprising small but widely varied spe- 
c ies ,  the  catch, a f t e r  a few hours' gathering, represents a substant ia l  
addition t o  the family meal. 

We often observed rrith amusement - and t h i s  i s  a typical  s ight  i n  
the  Gilberts - the  s imi la r i ty  between the natives and the herons, both 
hurting on the sariie reef a t  the  same time fo r  the s m e  prey, most often 
a few yards from each other.  Criss-crossing these large f l a t s  i n  a l l  
directions, they give the  same methodical care t o  t he i r  search. The 
spear and the b i l l  d.o tlie same vork; each crack, each hole i s  explored. 
The native obviously has the  advantage of being able t o  turn over heavy 
stones and thus uncovering r i ch  puddles. The heron w i l l  very soon follow 
and complete the  inspection. 



Which species a r e  most commonly seen i n  the basket of a fisherman 
returning from his  almost dai ly  tour? A few crabs, small morays, f ishes 
of which the l a rges t  do not exceed a hand's width, she l l - f i sh  and almost 
always small octopus. To catch the moray ee l s  hiding under rock edges, 
the  natives use an urnbrella r i b  o r  some other metal l ic  spike curved a t  
the  end. When the  e e l  i s  forced out a f t e r  much prodding t h i s  f lex ib le  
spike w i l l  be used t o  whip it u n t i l  it is eas i ly  grabbed. For added safety 
the natives w i l l  sometimes b i t e  these ee l s  behind the  head t o  k i l l  them. 
Alternatively a noose a t  the  end of the spear i s  used. 

It is a t  night t ha t  the  most extensive a c t i v i t y  can be observed on 
the reefs .  Coconut lea f  torches or  kerosene lamps a r e  used. In every 
puddle some f i s h  trapped by the receding t i d e  is blinded by the intense 
l i g h t  and eas i ly  captured. The fishermen, however, seek mostly the young 
Octopus. NWJ moon nights a r e  the  bes t .  The small octopus i s  caught by 
hand a t  the moment when it f l a t t e n s  i t s e l f  on the sand t o  hide. Here 
again the  ilatives w i l l  B i l l  by b i t i ng .  These small specimens of octopus 
(ltikao) a r e  preferred t o  any others both f o r  food and for  b a i t .  A s  every- 
vhere e l se  they a re  one of the bes t  b a i t  obtainable. The large specimens 
of o.ctopus (kika) are  caught only during spring t i des  on the reef enclos- 
ing the lagoon. Tkis f ishing is done a t  t he  new o r  f u l l  moon, and a l so  by 
day. 

Shel l f ish:  On the vhole most of the  edible  mollusks gathered on the lagoon - 
s ide  a r e  bivalves. The she l l s  of other groups a r e  cathered on the ocean 
s ide  reefs .  They a re  i n  order of preference: 

~ u r b o ~ s e t o s u s  Gwl ,  - 
Circe pect inata  ~ i n n g ,  - 
Tellen scobinata Linne - 

( t e  n imtanin)  
( t e  koumara) 
(one of the species cal led t e  

/ koikoi) 
Drupa r ic inus  Linne - ( t e  Berekaka) 
Nodiola agripete aur iculata  Krauss ( t e  nilrarinei and t e  k a t a t i )  
Strombus gibberulus Linn6 ( t e  neweaewe) 
Atrina nigra Dillwyn -- ( t e  katete)  
Conus l ividus Hmss - ( t e  anikomri) 

Gathering she l l f i sh  i s  the  pr ivi lege of the  women and children and 
i s  done by scratching i n  the  sand of the  uncovered f l a t s  a t  loti t ide ,  both 
on the lagoon and ocean s ides .  Koikoi te sap his def lorata)  a r e  found 
marked by l i t t l e  holes and one or  several  may be dug out, with a piece of 
cora l  or  coconut she l l ,  a t  a depth of 10 t o  20 cm. Another bivalve, srna.ller 
but of more de l ica te  t a s t e ,  w i l l  be gathered a few centimetem below the 
surface of the  sand along an ahnost  regular l i n e  i n  t he  wet zone jus t  l e f t  
by the ebbing t i de .  This i s  t e  katura (Atactodea glabrata Gmel.) which i s  
eaten i n  great  quant i t ies .  We have sometimes observed large baskets f u l l  
of these she l l s  being brought i n to  centres such as  missions, where the 
prac-bice of col lect ive meals i s  rnore common than elsewhere. In  the ~ r i l -  
lages, each family usually gathers i t s  ovm supply of katura and other 
i;iollusks. Te nouo (~trornbus luhuanus) i s  a l s o  frequently eaten, especially 
i n  Abemama, where it is rnore cosmon than i n  other areas.  



Final ly  par t icu la r  reference should be made t o  the Tridacna ( t e  
verevere) of a l l  s izes ,  and especially t o  Hippopus hippopus ~ a m . ( t e  
nei toro)  which the Gilbertese l i k e  very niuch. Fishing for  these gian't 
clams i s  pract ised a t  -the entrance t o  some 1.agoons i n  a t o l l s  such as  
Onotoa and Aranuka, where they are  found i n  abundance i n  the l i v ing  
coral  reefs .  This ac t iv i ty  i s  ca r r ied  out by divers on t e  rakai (shal-  
lorrs) and requires the use of goggles and a strong lmife. The diver 
~ u i c k l y  in se r t s  the  la-tter betmen the two valves of the s h e l l  which 
close and strongly gr ip  the blade, making it easier  for  the  diver t o  
f ree  the she l l  from the bot-tom. These la rge  bivalves a r e  generally eaten 
fresh, but  may be preserved a f t e r  sun-drying. This type of f ishing i s  
a l so  pract ised a t  the edge of some outer reefs ,  vea-ther - and sharks - 
permitting. 

Edible je l ly f i sh :  Another organism of the  ocean s ide reef which is higMy 
appreciated by Gilbertese natives i s  te  b a i t a r i ,  j e l ly f i sh  of the  family 
Carybdeidae, genus Taiioya. Every month - seven days before the f u l l  moon - 
the sea cas t s  up on the shore, on the ocean side,  large quant i t ies  of 
'irhis j e l ly f i sh  (Plate X V ~ ) .  Only the inner p a r t  i s  edible.  The natives 
prepare them on the spot, by scraping away with a lrnife a l l  the  outer 
gelatinous par t s .  The r e s t  is spread on s t r ings  stretched between two 
coconut palms o r  tvo stakes, and sun-dried f o r  two or  three days accord- 
ing t o  the weather (p la te  XVb). The f i n a l  product, rrhich i n  appearance 
f a i n t l y  resembles -tripe or  large sausage skins, i s  placed over pit-ovens 

l e f t  on the very hot stones u n t i l  c r i sp .  It i s  then eaten, generally 
riith babai, breadfruit  or  grated coconut. Ba i t a r i  may a l so  be cookecl i n  
water. We made a po ic t  of t a s t i n g i t ,  cooking it l.i!re f r i e d  potatoes. 
Fried cr isp,  and rrell-drained, b a i t a r i  i s  r e a l l y  delicious. 

While b a i t a r i  i s  not a basic element of native d i e t ,  it i s  one of 
the l i t t l e  side-dishes which a re  an addit ion t o  the dai ly  fare .  One can 
for12 an idea of the pleasure they give t o  the  Gilber-tese by observiilg 
ho'~ eagerly they e a t  them. We may be able t o  learn t h e i r  r e a l  food value 
from analyses which w i l l  lse made l a t e r  on. Isle made arrangements f o r  a 
su f f i c i en t  quantity t o  3e  collected during the l a s t  f u l l  moon of our stay, 
but unfortunately, a coritrary ~ . ~ i n d  blew during the vhole of the preceding 
night, and no Jel ly-f ish were thrown on shore. It rras then too l a t e  t o  
go back t o  the opposite s ide  of the  a t o l l ,  vhich benefited by t h i s  rrind. 
We could only leave instructions v i t h  r e l i a b l e  persoila t h a t  a shipri~eint of 
dried b a i t a r i  be made during the next month. 

Fishing a-t the  edge of the reef 

This f ishing t e c h n i ~ u e  i s  very in t e r e s t i ng  and i s  practised both by 
inen and women. Each fishes for  himself, and 5 or  6 fishermen avoid 
ge t t ing  i n  each other ' s  m y  along a kilometer of shore l i n e .  A t  the r i s -  
ing t ide ,  the  fisherinen fol101.1 the  zone rrhere the  ro l le rs ,  a f t e r  breaking 
violent ly ,  rush i n t o  the identations a t  the  reef edge. The f ishing gear 
includes, i n  addit ion t o  a l i t t l e  basket t i e d  t o  the  be l t ,  a pole of the 
greates t  possible length, a l i n e  made of f i n e  s t r i ng  and sometimes rreigh'ced 



with a small piece of coral, and a hook ba i ted  rrith a fragment of shell-  
f i s h  o r  hermit crab, or even be t te r ,  of young octopus. The b a i t  follorrs 
the a l te rna t ing  movements of the continual swirl ,  so t h a t  the hook i s  
very seldorn snagged. The same species of f i sh ,  t e  r e i a t i  ( ~ i r r h i t u s )  
i s  almost always talcen, seldom over 20 cm i n  length. A catch of 20 t o  30 
r e i a t i  taken i n  a fev hours is considered qui te  good. This i s  the only 
f i sh ing  technique requiring l e s s  sketchy gear than usual, since the pole 
must not only be long but a l so  f lexible .  A native addicted t o  t h i s  
method t r i e s  even when h is  means a re  limited, t o  buy a t a l l  bamboo pole 
( t h i s  p lan t  does not ex i s t  i n  the area) f o r  which he w i l l  not hes i ta te  t o  
pay the 8 or 10 sh i l l ings  required a t  the Betio s tore  (~a rawa) .  

~ l t h o u g h  we have very seldom seen it done - quite understandably - 
we w i l l  a l so  mention t h a t  young sportsmen even go and stand on isolated 
coral  heads r igh t  i n  the breakers. Their chances w i l l  obviously be 
greater,  but so w i l l  the  e f fo r t s  required t o  keep on the i r  fee t .  One can- 
not but admire the a g i l i t y  with which they cu t  through the  waves, or dis-  
appear under them without losing hold of t h e i r  gear, only t o  s t a r t  f ishing 
again, taking advantage of a se r ies  of l e s se r  waves t o  catch the f i s h  
?rhich b i t e  b e t t e r  a t  such a distance from shore. The sl-iecies most r e w -  - - 
l a r l y  taken is t e  Boinatra (Hepatus t r ios tegus) .  The experts sonietiines 
take more than 20 i n  one hour. 

Fishing outside the reef 

This type of fishing i s  done i n  canoes, and mu t have been the most 
popular i n  the past. The canoes were more numerous , and so  were the 
men able  t o  use them and t o  make the most of t h i s  type of c r a f t  i n  often 
choppy waters.. Now, only three or four canoes a t  most a re  seen along a 
reef several  miles long, such as  the Bairilti  reef (Tarawa), and only i n  
very good weather. Thqj generally keep a$ distances affording depths of 
1 5  t o  20 meters. There a r e  two methods. 

In  the  f i r s t ,  the canoe i s  anchored and the  fisherinan uses a long 
weighted hand-line. The hook is generally ra ther  large and bai ted with 
a piece of f i s h  or octopus and held on the  bottom or a l i t t l e  above. 
Serranidae and Lethrinidae and generally sedentary species typ ica l  of 
rocky or coral  ground, a r e  taken i n  t h i s  way. 

With the second method, the canoe i s  allotred t o  d r i f t  with the  cur- 
rent  o r  with a s l igh t  breeze, t h i s  d r i f t  being checked now and then by 
a strolte of the paddle. The l i ne  is t i e d  d i r ec t ly  t o  the canoe, with a 
loop t i e d  v i t h  a s l i p  knot t o  serve as  a visual  indicator and t o  hook the 
f i s h  a l l  a t  once. The same f ishes  w i l l  be taken with t h i s  method as  with 

n) Although there may be l e s s  canoes nowadays a t  Tararia t h i s  should not 
be the case on other islands.  
( ~ o t e  by t h e  Administration of the Gilbert  and El l ice  Islands Colony.) 



Yne preceding one, with the addition of a few species 'crhich prefer  a. rnov- 
ing b a i t  t o  a s t i l l  one: Carangihe, Spllyraenidae, e tc .  These two 
techniques, used with a bottom or  a half-depth l i ne ,  a r e  always productive. 
In  four or  f ive  hours, it i s  not unusual t o  catch seven or  e ight  f i s h  with 
a total. weight of from 10 t o  2C ki los .  

A fen fishermen w i l l  venture fa r ther  off  shore, especially when -they 
intend t o  catch shsrks. The rnethod used i s  d r i f t  f ishing with "hanging 
s a i l " .  The gear includes a rope l i n e  follor.red by a chain and a sharp hook 
with small barb. Fish w i l l  be used as b a i t .  The hook > r i l l  be l e t  dorrn 
t o  20 or  30 fathoms. It must be nientioned t h a t  s c m  Gilbertese fishermen 
have the grea tes t  f a i t h  i n  a "cal l"  produced by imoclring together several 
large she l l s  t i e d  t o  a rope and irmersed a t  a s l i g h t  depth. These helmet 
she l l s  are  Cypraecassis sp. probably C .  r u f a  (.te a n g )  . The characteris- - - 
t i c  r a t t l e  l t e  lrakerukeru) i s  sa id  t o  at-tract sharks without f a i l .  I4e 
 ere not able t o  t r y  it. 

Shark f ishing i s  not a frequent occupatioii. Rather it is considered 
as  a sport .  It i s  pract ised only i n  groups. The offers made b y t h e  co- 
operative o f f i ce r  for  shark f in s  do not seem t o  i n c i t e  the  natives t o  go 
f ishing rnore often.  Actually one must acirnit 'chat the  f ishemen a re  not 
equipped for  lsrge-scale operations; they prefer  t o  f i s h  f o r  food than for  
uncertain long-term p r o f i t .  Sharks are  cumbersome beasts which cannot 
easi1.y be hauled in to  f r a g i l e  c r a f t ,  and have t o  be towed back t o  shore 
once they exceed a cer ta in  s i z e .  Some fisheruen to ld  us of l e t t i n g  go a 
li. meter shark i n  order t o  resume f ishing f o r  t e  kuau ( ~ e r r a n i d a e )  o r  t e  
rou ( ~ e t h r i n i d a e ) .  They even neglected t o  take the f i n s  although knowing 
t h a t  co-operative organizations would buy them. 

Scarcity of f i s h  a t  ce r ta in  times 

Besides the natural  factors  which determine the abundance or  scarci-ty 
of some species of f i s h  a t  par t icu la r  seasons or  times, t~.ro occurrences. 
may be discussed. 

The f i r s t  i s  the scarc i ty  of great  ( y e l l o w f i n )  tuna around Marakei 
is land a t  a time of the  year when they a r e  normally numerous. According 
-to the natives, t h i s  scarci-by > a s  due so le ly  t o  the  quantity of r a in  which 
had f a l l en  i n  the  area for  welts. The f a c t  i t s e l f  r;ax indisputable, but 
the  explan~t ion  was l e s s  sa t i s fac tory .  

The great  tuna comes near the shore under :Tavourable circuinstances. 
It is lrno7m t h a t  it can l i v e  only with high s a l i n i t y  and. temperature, 
amd seeks these conditions especially a t  spawring tir.ie. It i s  possible 
tha-i; during periods 01' heavy dai ly  ra ins  such as  f e l l  a t t h i s  par t icular  
time, these concii-tioL1s a r e  not realized.  li decrease, even ten~pora~y,  i n  
-the surface s a l i n i t y  might have a d i rec t  influence on tuna, or  it might 
a f f ec t  them indi rec t ly  by having an influence on - h e  shoals of f lying 
f i s h  they follorr, o r  even merely on the planlrton on which f lying 
f i s h  feed. Only a special  survey carr ied out o-n the spot could give a 
relial?le answer. 



The second occurrence is the alleged scarc i ty  of f i s h  i n  the southern 
group of islands,  following intense and prolonged droughts. Grimble (1933- 
34) says: " . . . i n  times of drought, when not  only vegetable foods but a l l  
kinds of f i s h  a r e  scarce. . ."  While the  influence of r a in  might eas i ly  be 
adnit ted,  t h i s  coincidence of drought and f i s h  scarc i ty  i s  d i f f i c u l t  t o  
accept. No de f in i t e  confirmation w a s  given by the natives of the  t e r r i -  
t o r i e s  in question, but  t h i s  be l ie f  i s  so firmly held i n  some c i r c l e s  t h a t  
i . t  may yet  express an observed f ac t .  A t en ta t ive  explanation may be of- 
fered u n t i l  more information is secured. Since the  species involved a re  
mostly fished f o r  from canoes and outside the  reef ,  the  natives,  during 
long periods vhen food procurement i s  d i f f i c u l t ,  would be l e s s  prepared 
t o  make the physical e f for t  required f o r  offshore t r i p s ,  as  a cer ta in  
apathy r e su l t s  from food shortage during these hard times. 

Lagoon f ishing 

Surprisingly few la rge  f i s h  l i v e  i n  t he  lagoons, which a r e  often 
qui te  v a s t a n d  sometiiiles deep. The only predatory f i s h  cotnaonly found 
i n  them are  ikabauea (Sphyraena sp . )  and tauman (Caranx s p . )  both of 
ra ther  small s ize ,  foraging among the shoals of small f i s h  inhabiting i n  
considerable numbers these s l i gh t ly  clouded waters. Aua ( k g i l i d a e )  and 
ninimai ( ~ e r r e s  sp.)  predominate, and a re  each represented by several  
species. Another important member of t h i s  lagoon fauna i s  tarabut i ,  a 
clupeid of t he  genus Harengula, which i s  caught i n  abundance i n  the  vi- 
c in i ty  of channels, wharves, and generally i n  the  deepest par t s  of the 
shallowest areas.  

Net f ishing: Lagoon f i s l ~ i n g  i s  practised 8.t high t i d e  on the iimersed 
reef f l a t .  Purseless seines a r e  used ( a  type of purse seine, t e  rienan 
urakaraka, was mentioned t o  us bu t  we have never seen i t ) ,  with mesh of 
variable dimensions according t o  the type of f i s h  sought, sardine mesh, 
whiting mesh, and rtmllet mesh. For the  l a t t e r  the  seines a r e  made of 
thread as  f ine  as  possible so as  t o  be l e s s  v i s ib le .  The nets a r e  iiiade 
of cotton; co i r  seines have becomeextremely scarce, though cotton nets  
inay be seen ii~ounted on co i r  ropes. The f l o a t s  a r e  most often of t e  kanawa 
( ~ o r d i a  subcordata Lam. ) wood, while weights a r e  generally nade of she l l s  
( t e  lcoikoi, Asaphis sp . ) .  The nets  with t he  l a rges t  mesh a r e  used t o  
catch the species cal led by the natives "angry f i sh"  (ilta-nun), f o r  in- 
stance the Carangidae ( t e  rereba) and t o  catch ilrari (Albulidae). The 
medium-meshed nets  a r e  chief ly  used t o  catch Yfll idae,  Gerridae, Lutjani- 
dae, e tc . ,  and the very small meshed nets only for  Clupeidae ( t e  
t a rabut i  :: Harenwla sp.  ). We were a l so  t o l d  t h a t  i n  Abaiang Island 
sinall nets  with very c lose mesh a r e  used f o r  t e  inaebo (Ymllidae) and inos- 
quito ne t t ing  for  sardines ( t e  t a rabut i ) .  

Fishing by cas-Ling-net is very l i t t l e  pract ised i n  the  Gilbert Is-  
lands. We have only seen these nets  used once i n  Tarava by a few f isher-  
men who did not d'isplay very great  s k i l l .  They were f ishing near a 
wharf where mullet, sardines,  and whiting xiere concentrated. 

The ways of using the seines are  of t he  greates t  simplicity,  but are  
ahgays practised with grea t  s k i l l .  I n  a place where f i s h  shoals can be 



detected, e i t he r  by the character is t ic  shimmering caused by f i s h  swirmiag 
near the  surface or  by the presence of a few sea-birds taking t h e i r  t o l l  
of the  small f i sh ,  a group of men, sometimes accompanied by a few women, 
advance s lovly on the sunlren f l a t .  They move noiselessly i n  water up t o  
t h e i r  waists, dragging behind them the seine already spread out. Wien 
they a r e  near a shoal of f i sh ,  they rapidly arrange the net  in a c i r c l e .  
While two men carry O L I ~  t h i s  maneuver, t he  others beat the  water i n  the  
area facing the opening of the seine.  Once the net  is closed the f i s h  
rapidly enmesh themselves, although some alvays escape by leaping over 
t he  top.  The natives do not regre t  t h e i r  l o s s  since so many more a r e  
caught. A l l  t h a t  i s  l e f t  t o  do i s  t o  take then off the net .  They a re  
k i l l ed  with a b i t e  behind the head and throvn outside the net ,  where they 
a re  col lected i n  small baskets. Then the  whole operation i s  resumed a 
l i t t l e  fur ther  on. This method of f i sh ing  i s  ~ e n e r a l l y  productive, and 
~.J i thout  much e f fo r t  E u l l  baskets have been car r ied  ashore several  times 
i n  a couple of hours. Al l  the f i s h  a r e  then t i e d  together with a co i r  
s t r i ng  and hung from a pole carr ied or1 strong shoulders and brought t o  
the  v i l l age  (Plate  x V B ) .  These loads of ten exceed a hundred pounds and 
provide the fishermen not only with food f o r  thewselves and t h e i r  f m i l i e s ,  
bu.t a l so  with money, since a pound of f i s h  may be sold on the spot a t  an 
average pr ice  of three pence. 

This f ishing inethod mostly brings i n  Mugilidae and Gerridae of small 
size,  but  the d u l l  color of a small shark (generally Ivlapolamia spalla,nzani) 
i s  sometimes seen among the s i lvery  g l i t t e r  of the  other f i sh ,  or ,  one oc- 
casionally observes the br ight  colours of some Canthidermis or Scarus 
caught near coral  formahions. A t  the edge of these lagoons - but only i n  
the v i c in i ty  of channels betveen the i s l e t s  where the rrater is more often 
rexwed and ~0iiWrhat l e s s  rnurlsy - there  a r e  small coral  heads, not very 
luxuriant,  around which are  found, a s  i n  a miniature repl ica ,  t h e  usual 
animals of the ocean s ide reef .  The fishermen take no chance of snagging 
t h e i r  nets ,  but often work them near these cora l  gro~rkhs. 

I n  ail.dition t o  the  extremely simple method described above, t \ ,~o  other 
more specialized techiiiques a r e  pract ised mostly i n  the north and especially 
i n  Abaiang. The first of these i s  used fo r  capturing Albula ( t e  i k a r i ) .  
The pr inciple  i s  illustra-bed by the ske-tch (Fig. 18) .  The fishercien place 
t h e i r  seine i n  a given spot rrhere they think the f i s h  are  l ike ly  t o  go. 
The helpers come up behind the shoal and t r y  t o  drive it towards the net .  
I f  they succeed, they move f a s t e r  and the  f i s h  a r e  rapidly driven in to  the 
seine, which i s  then closed as quickly a s  possible.  The second method, 
i l l u s t r a t e d  by sketch (Fig. 19) ,  i s  designed so le ly  for  the  capture of 
mullet (- te aua) and d i f f e r s  from the first  i n  t h a t  the seine, instead of 
being vide open, has both i t s  ends very c lose together. Whenever a shoal 
of mullet appears i n  'the v ic in i ty  of t h i s  opening the presence of the net  
and of the  two men holding it frightens them. They svim o f f .  A t  this. 
iiiornent the  helpers scare them suddenly and they turn around. The mullet 
rush in to  the net ,  which is irmedia-tely closed and can then be 1.ifted 
since roost of the f i s h  have enmeshed themselves a t  once. The success of 
t h i s  niethod i s  due t o  the f a c t  t h a t  rrmllet a r e  very easi ly  frightened. 
and very swift-moving. 
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Although very localized, another f i sh ing  ii~bhod w s t  be i-hentioiled 
here. It seems t o  be pract ised o i ly  i n  Abaia.11~ and i s  in te res t ing  i n  
t h a t  it involves col lect ive e f f o r t  ( i t  is a rrell-lmoml f a c t  t h a t  the G i l -  
ber tese  a r e  very seldoi-i rr i l l ing t o  work co l lec t ive ly) .  This method., de- 
signed f o r  mass fishing of i ka r i ,  makes use 01' very large nets  handled by 
almost 300 persons. Fle +rere unfortunately unable t o  see it since tre vere 
not on the spot a t  the time of month when the  i k a r i  a r r ive  on the shore 
( f u l l  moon). In  the  Tararra area  these huge concentrations of Albula do 
not give r i s e  t o  ne-t-fishing expeditioils s ince the f i s h  come and t rap  
thenselves i n  l a rge  stone enclosures (see  p. 131). 

Hook and l i n e  fishing: This i s  a l so  prac t i sed  i n  the  lagoon, and although 
it does not bring inany f i s h  should be mentioned, since it i s  almost a dai ly  - 
a c t i v i t y  i n  some regibns, One type i s  of ten used by old fishermen no 
longer of an age t o  face rough seas o r  even the combers a t  the  edge of the 
r e e f .  Some d i s t a c e  f rou the lagoon shore t h e i r  l i t t l e  canoes a r e  anchored 
above an i so la ted  coral  head. I n  sun, wind o r  ra in  they w i l l  remain there 
for  several  hours. Their f i sh ing  gear i s  l imited t o  a l i n e  of co i r  stying 
wigh ted  with a pebble, a laediw.1-size hook and a few she l l f i sh  ( ~ s z n i l i s  - . .- - -- 
and Ahctodea) f o r  bai%, or  even be t t e r ,  some hermit crabs. They r,r?-r 
come bzck empty handed. Sinall specimens of Serranidae (par t icu la r ly  <e 
iraura. = inephelus coral l icola) ,  of Mullidae ( t e  t e m  and t e  Baira), of 
Theutidae ?-7 t e  r i ba  , of Labridae ( t e  reiawawa) a r e  milost regu1a.rly taken, 
a.nd the catch may nov a~ ld  thea be augmented by a la rger  f i sh ,  m a l l  bar- 
racuda or  medium-size jack (Carangidae) caught tri-th a smaller f i sh .  

A second method i s  practised by loafers  of a l l  ages and both sexes, 
but most1.y by young boys and old women. S i t t i n g  on l i - t t l e  platforms on 
s t i l t s  (p l a t e  XVII~) isolated a t  high t i de ,  they u.se the  s k e k h i e s t  of 
equipment, a more or  l e s s  flexible short  pole, very o f C m  made of branches 
of t e  i a ro  : P s e u r k r a i n m  s. P. -- a l i n e  of coir  or  even of ordinary 
s t r i n g  bought a t  the s-Lore, and a medium-sized hoo!;, wi-th t he  same ba i t s  
as a r e  used by the old fisherman i n  h i s  canoe. There i s  generally no 
weight on these l ines;  the b a i t  t r a i l s  on t h e  bo-ttou!. The f i s h  most coni- 
lnonly caught are  ninii-mi ( ~ e w e s  sp.! and lruia n i  rereba (very s ~ n a l l  jack). 
Although t h i s  method i s  practised daily,  it i s  coli~idered as  a pastime 
rather  than work. Hovever, the  resu l t ing  catch i s  a valuable contribution 
t o  t he  da i ly  fa re .  These sillall f i s h  a r e  of course eaten inmiediately ujpon 
returning home. 

Special Fishing Method for  ikanibong: Reference i i i~s t  be inade t o  a very --. .-.---- 
special  method r.rh;ch appc.ws t o  be used only on Abaiang, and i n  a very 
l imited area there, since it i s  pract ised only bei;:reen the i s l e t s  of 
Manrs a.nd Anariki. It i s  especizlly fileant for t e  ikanibong (Lethrinus -- *--- 
sp . )  and is used only during the four days following the new mxxn, om3 
only <!iring the ebbiag t i d e .  F i r s t  ground b a i t  or  "chum" i s  throtm i n  
the current,  crushed crabs and hermit crabs being used. A weighted l i n e  
t i e d  t o  the canoe i s  then paid out.  The ilranibong folloxi the  trail  of 
the  b a i t  and a re  cau.ght on the l i n e .  This f ishing area i s  reserved as 
a fao i ly  pr ivi lege.  



Fish Traps 

1. Temporary Moveable Traps: O f  the  temporary moveable type of f i s h  t rap,  
some a re  collectj.vely-o~med and a re  very large; others belong t o  ii1dividu.- 
a l s ,  and a re  small. 

A .  Collectively-ormed Traps: It is ch ie f ly  oil Abaiang Island - and 
i~jiost frequently on Anarilti - t h a t  a ra ther  spec ia l  t m e  of weir i s  used. - - . - 
It consists of a semi-circular l i n e  of s takes  planted along a distance of 
one Lo 2 lun. These are  used t o  support the  i na i ,  an assemblage of s p l i t  
coconut leaves p l a i t ed  a f t e r  a short  period of d ~ y i n g .  These ina i  are  
t i e d  end t o  end and a t  the r i gh t  rrioinent t he  rd~ole  can be mneuvered 1i:re 
a seine, gradually rethlcing the space be twen the net and the shore. A t  
high t i de  the f i s h  svin! over the weir withou-t being frightened, but  a t  the 
ebb they are  caught i n  it, and once t h i s  space has been reduced as i;~ucli a s  
possible, they a re  collected with dip nets .  

I lrari l i ir iki  Fishinr,: These large moveable weirs a r e  especially used 
for  i lcarikiriki  f ishing. This f i s h  i s  a Scombridae of the  genus Gymnosarcla 
(probably G, unicolor) varying i n  s i ze  between 12-20 cm, the la rges t  - -- 
specimens reaching 25 cm. I n  the Abaiang area - and more cccunonly a t  
h a r i l i i  - they come i n  large numbers during sale years, r.?hile none or few 
a re  seen during others.  These scarc i ty  periods may soraetiines l a s t  for  t en  
years. It is i n  February and March t h a t  they c o x  near the island, bu t  
when they come i n  grea-t nufbers as  they d id  i n  1950, they s t a r t  arr iving 
around Christinas. Tne ilrarilcirilci are  chased by predatory f i s h  such as  
arua (Caranx s p . )  and ikabauea (Sphyraena sp . )  an& take refuge along the 
shore, passing from the ocean t o  the lagoon a t  regular hours following 
the t i des .  In  general they a r e  found on the ocean s ide i n  .the morning 
and i n  the  lagoon during the evening and a re  caught here and there with 
t raps  placed on e i the r  s ide .  During the peak f i sh ing  days, especially the  
second and t h i r d  (lays a f t e r  the  f u U  moon, men a re  assigned as  watchers 
and, perched a t  the top of the highest coconut paln~o, they careful ly  ob- 
serve the movements of these f i s h  shoals. 

A ra ther  peculiar processing method is used for  t h i s  f ish ,  of which 
-the natives say - urithout any fur ther  explanation - t h a t  they a re  very 
d i f f i c u l t  t o  dry because they are  so small. After gu.tting they a r e  t i e d  
i11 bundles of about trieinty, head do~.m, and .cmappec? i n  pandanus leaves. 
The head i s  not taken of2 u n t i l  a f t e r  coolring. 12 i a i r l y  wide hole i s  du.8 
i n  the ground. Stones a r e  put  i n  it and heated t o  a 1na::imm. Leaves a r e  
placed over the  stones so t h a t  the bunches of f i s h  cannot come i n  d i r ec t  
contact v i th  them. Coo1;ing time i s  approxiiiiately t h r r e  hours. The f i s h  
a r e  extremely dry m d  a re  so hard tha t  they a re  znnaed ra.ther than cheved. 
Sometiines, howver, -they a re  softened i n  water. According t o  the natives 
it i s  absolu-kly necessary thai; the f i s h  should be placed head dovm; and 
t h a t  t he  blood. should run dow towards the head ~ r h i l e  the f i s h  a r e  cooli- 
ing o-Lherwise they irould not be vel.1 cooked and vould not keep. The 
i lrarikiri l i i  a r e  a l so  ca.ught i n  permanent t raps  vliich ?.rill be ii%scri'oed 
'belov. 



B. Individually-owned Traps: These a r e  ?.lade of dr ied coconut leaves 
which the natives s e t  i n  places vlere  some species (w or ~ e r r e s )  a r e  
know t o  col lect ,  and which they arrange taking iilto account some irregu- 
l a r i t y  of the  bottom t o  f a c i l i t a t e  the  cap-bure of a fev f i s h  with only the 
help of one or  trio members of each family. Of a l l  the systems used t h i s  
i s  cer ta inly the most primitive.  The supporting staices vhich are  some- 
times included i n  these l i t t l e  weirs come from the mangrove and especially 
from. t e  a i t o a  (~umni tzera  l i t t o r e a ) .  

2 .  Permanent Traps: There a r e  two models, both made from so l id  material, 
i . e .  coral  blocks arranged as  enclosures on the f l a t .  

A. The f i r s t  type i s  used for  catching i k a r i k i r i k i .  As indicated i n  
the  sketch ( ~ i g .  20) a small l a t e r a l  section forms a removable panel, made 
of stakes and ina i ,  enabling the f i s h  t o  gain eas ie r  access i n to  the t rap  
a t  r i s ing  and high t ide .  This panel i s  closed a l i t t l e  before the  ebb. 
The ika r ik i r ik i  a r e  caue;ht with dip nets.  

B. The second type of t r a p ' i s  the most remarkable system and also 
the most productive. Pract ical ly  a l l  nat ive vi l lages  of any importance 
have one or  more f i s h  t raps  b u i l t  on the f l a t s  on the  ocean side. Their 
s i z e  and shape vary cridely, but  the pr inc ip le  i s  the  saue. The vralls 
a r e  made of heaped-up cora l  blocks. Calcareous algae and other binding 
factors  have slocrly cemented the blocks together and welded the whole t o  
the  substratum. The height of these enclosures seldori. exceeds two f e e t  
and the length of the  outer 5rall i s  not generally over 100 meters. Their 
location and shape a re  determined by the topography of t he  reef .  What- 
ever t h e i r  approximate geometrical form, these enclosures always have 
t h e i r  longest closed s ide  facing the sea, with a small opening on the op- 
pos i te  side.  The natives say t h a t  the long s t r a igh t  wall leading from the 
shore t o  the t rap,  a t  r i g h t  angles t o  the  shore l i ne ,  guides the f i s h  
tovards the opening or  openings of the t r ap  (Sketch Fig. 21 and Plate  XVc). 
I n  any case, t he  f i s h  co l l ec t  i n  the t rap  a t  high t i d e  and a r e  caught i n  
it a t  the  ebb. We saw no recently-buil t  t raps ,  the  complete cementation 
of the  blocks examined. proving the construction t o  be ancient.  The t raps  
always required consiclerable work since they were not a co-operative 
achievement of the  whole vi l lage but the vork of a few individuals of the 
same family, or  a t  most of tvro or  three families.  I n  addit ion t o  the 
actual  building of the  t rap,  blocks constantly sh i f ted  or  torn off by 
strong waves had t o  be pu t  back i n  place. The descendants of the builders 
are  now the owners and i n  f a c t  these constructions belong t o  them on the 
same basis as  a p lo t  of land. But these property r igh ts  a r e  a r e a l  bene- 
fit only a t  the  times ~,rhen the i k a r i  are  caught. The r e s t  of the time the 
catch is  small and made up of the same very small species t h a t  anybody tail 
gather on the reef f l a t  dai ly .  

Te Ika r i  Fishing: This f i s h  (Albula vulpes L. ) is very common i n  
many regions of the warm seas,  where it frequents sandy shores. It l ikes  
shall0P~ waters and fol.1011~ the incoming t i d e  %rhich covers the  reef f l a t s  
vhere it finds i ts  usual food of sheLlPish, rrorms and crustaceans. 



Generally it i s  extremely abundant i n  Gilbertese vaters,  where it i s  
represented by the variety salmoneus. However, it i s  ra re ly  o r  never founc'. 
off some islands of the archipelago. The reasons for  t h i s  i r regular  dis-  
t r ibu t ion  remain obscure t o  us, and it seems tha t  the presence of the la-  
goon i n  the  a t o l l s  i s  a condition for  t he  greater  abundance of t h i s  f i sh .  
However, even i n  t h i s  ca.se, and i n  Tarawa i n  par t icu la r ,  it i s  generally 
on the ocean s ide tha t  they are  caught i n  la rge  quanti t ies,  and not  i n  the  
lagoon i t s e l f .  It would be an in te res t ing  s t ~ d y  for  a biologis t  with 
enough time avai lable  t o  invest igate  the  d i s t r ibu t ion  of t h i s  species and 
t o  fo l lo~7  the migration of these dense shoals a t  such precise  times of the 
year. 

It i s  indeed exactly a t  the  moment of the f u l l  inoon t h a t  they ap- 
proach the shore and tha t  a great  number of them ge.t caught inside the 
t raps  without being inc i ted  t o  escape by the ebbing t i de .  Unlike iliullet 
caught i n  t h i s  way, they da not jump over t he  walls; or when they try t o  
do so, it i s  too l a t e .  The fishermen a r e  around the t rap  spearing them. 
The women ca.rry them t o  the shore (p l a t e  XVc)  here the sharing i s  done 
i n  the  shade of the coconut t rees  (p l a t e  XVd) between the owner and the  
close re la t ions  and friends, a portion being l e f t  for  the  people who helped 
catch or  carry the f i sh .  Of course the bubuti custor.~ i s  exercised, es- 
pecial ly  when the catch has been good. The haul w i l l  vary i n  imp~~ta ince  
each nonth. We were fortunate enough t o  at-tend one of these dis t r ibut ions  
a t  the f u l l  moon of August. While not a record., the catch was nevertheless 
one of the bes t  of .the year, t o t a l l i n g  over tvo thousan& f i s h  f o r  one t rap  
only. Only four hundred had been caught the preceding month, which r7as 
considered a very low figure.  The weights we recorded gave a t o t a l  of 45 
lb s .  fo r  twenty f i sh ,  taken a t  random. The l a rges t  weighed 4$ l b s .  

When a truck i s  available and a cer ta in  quantity of these f i s h  can 
be quickly transported, they a re  ea s i ly  so ld  i n  l e s s  than an hour, pur- 
chased both by individual buyers and by the  boboti (co-operative society  
sect ion)  where people can buy them l a t e r .  The i l iari  a r e  generally sold 
on the basis  of two t o  three pence a pound. When t r m s p o r t  i s  not avail-  
able, the  f i s h  is  prepared and sun dr ied,  except for  what i s  kept t o  be 
eaten fresh on the same day. 

Processing consists of scaling with the edge of a s h e l l  ( t e  koilroi) 
and of gut t ing the f i sh .  The viscera, l i v e r  and stoi.iach, and a l so  the 
roe a r e  careful ly  s e t  as ide t o  be eaten inunediately, boiled or f r ied ,  
e i t he r  mixed with r i c e  or some other food, o r  even alone. After being 
rrashed i n  sea l a t e r  ( the  f i s h  w i l l  often receive no other s a l t i ng )  they 
a re  cut  around the g i l l s ,  the r e s t  of the  head being sometimes l e f t  on, 
and s l i t  along both sides of the  spine, vhich i s  conipletely cut  away 
except at  the t a i l .  The t a i l  is folded back and the f i l l e t s  a r e  spread 
out on t r e s t l e s ,  mats, coconut trunlcs, e t c .  (p l a t e  XVIa). A few length- 
wise slashes a r e  made, care being taken not t o  cut  through the skin.  The 
same would be done for  sal t ing,  bu t  here t he  incisions a r e  designed only 
t o  hasten drying. The drying process takes froix three t o  four days i f  
the sun shines. I f  it rains,  the f i s h  i s  covered v i t h  old pieces of 



tarpaul in ,  or if t h i s  inaterial ( l e f t  behind by -the American troops) i s  not 
available,  it i s  quickly taken i n t o  a neighbouring hut. The women assigned 
t o  watch the f i s h  d:rive off t he  f l i e r ,  more nmlerom i n  overcs.st than i n  
sunny weather. If i n  s p i t e  of t h i s  watching, m o m  uaggots appear than call 
be picked off by hand, the  f i s h  is washed again in s a l t  water, thus bene- 
f i t i n g  from a second sa l t ing .  This f i s h  i s  eaten raw or  boiled. We never 
sat1 any smoking process, and it does not seem t o  be practiced. 

C: Other Fish Traps. There i s  a l so  a differently-shaped type of 
t rap,  iiiade of the saj-iie material (heaped up cora l  blacks gradually cemented 
together and welded -to the  substratum). These lov walls a r e  b u i l t  across 
cer ta in  channels conilecting the lagoon t o  t he  ocean. They rnay be seen on 
M@.ralrei, Abemaua and ns;ny other a t o l l s .  They foria a network l i k e  a chess- 
board, disposed i n  such a >ray tha t  a t  lor? t i d e  each compartment is i so la ted  
from the next and becomes a r e a l  fishpond where the f i s h  a r e  retained 
uil'cil the  next inco~aing t i de .  Sniall cora l  grovChs on a base of Pori tes  
strengthen the walls and create  an environment which induces the f i s h  t o  
s tay.  These t raps  a r e  v i s i t ed  chief ly  a t  nighe by torchlight,  and the 
f i sh ,  blinded by the l i g h t ,  are  eas i ly  caught ~ r i t l i  a dip net .  A t  t he  next 
high t ide ,  when the water c i rculates  once more between ocean and lagoon, 
the f i s h  move back and for th  again and c o i ~ s t i t u t e  each t i n e  a new supply. 
TYTO factors  largely contribute towards increasing it. The f i r s t  is the  
current i t s e l f ,  o f t e :~  very strong, caused by the ebb from the lagoon t o  
the ocean. The f i s h  tends t o  take cover behind the walls placed across 
the current so as  t o  avoid f ight ing it. The second factor  i s  the continu- 
ous pursu i t  by jacks ( t e  tauinan), of the  smaller f ish ,  especially t e  
bawemara (Lutjanus sp . ) . These small f i s h  take refuge i n  the compartments 
of the  weir t o  escape from -their  pursuers. 

Fishing by Poison 

Fishing with poisons of vegetable or ig in  i s  not pyacticed i n  the  G i l -  
b e r t  Islands.  Some natives are  of course m a r e  tha t  cer ta in  plants  imy be 
used t o  t h i s  end, bu-t the only one growing i n  these islands,  t e  ba i r ea t i  
(Barringtonia asiatica. ICurz) i s  extremely scarce,  represented by only a 
few specimens. On the other hand, a sea-cucumber t e  n-tabanini ( ~ o l o t h u r i a  
sp. ) i s  sometimes used; a large quanti ty i s  necessary t o  obtain r e su l t s .  
These holothurians a r e  thoroughly crushed and the c o ~ ~ t e n t s  of the  bodry 
cavity a r e  t h rom in to  the water t o  stupefy the f i sh .  

Special Fishing Gear 

The Gilbertese use -hro types of spears.  The f i r s t  i s  a spear with 
many points for  tara.buti (sardines).  It consis ts  irterely of a ra ther  
long wooden shaf t ,  ~ e n e r a l l y  made of t e  kaiboia :.rood (~odonea viscosa), 
tipped with sharp me-tal spikes, which a r e  soicet2ctes ui,ibrella r i b s .  It 
i s  hurled i n t o  sardine shoals, which a re  of ten so dense tha t  each spike 
spears several  f i s h .  

The second is callefi t e  lratebe and is compara.tively recent .  We be- 
l i eve  it t o  be of European or igin .  It consis ts  of a spear s l id ing  i n  a 



wooden trough and propelled by means of a rubber band. It is used for  
f ishing a t  the edge of the  outer reef and i n  the  shallows ( t e  rakai) ,  of 
some lagoons, where l i v ing  cora l  forr,iations with a r i c h  f i s h  fauna are  
found, as for  exaiirple i n  Aranulra lagoon. 

The Gilbertese a l so  use small diving goggles made of loca l  woods f o r  
undemater spear f ishing. 

General Method of P~ocess ing  Fish 

Since 37e have a.lready mentioned the special  iilethods for  processing 
ika r ik i r ik i  and ika r i ,  lie w i l l  indicate  here only the method most co~mlon- 
1y used for  other f i s h  of a cer ta in  s i z e  which a re  f i r s t  sa l ted  and then 
dried.  

The head i s  cut  o f f ,  but never thrown away, since the Gilbertese 
consider it a delicacy. The fo l lo~i ing  operations are  then carr ied out: 
Gutting, washing, s p l i t t i n g ,  incisions f o r  s a l t i ng  (one outside and one 
inside) ,  and sa l t ing .  To promote be t t e r  penetration of the s a l t  the two 
halves are  placed together and the f i s h  are  t i gh t ly  packed i n  woven 
baskets. Later they a re  sun-dried. Before -the f i s h  i s  consumed it i s  
occasionally necessary t o  wash away excess s a l t .  Hovever, t h i s  seldom 
happens as the Tonen who prepare the f i s h  have t o  be sparing with s a l t .  
The natives of some islands gather a l i t t l e  s a l t  on the edges of f i s h  
ponds. 

PiiRT I V :  COOKING METHODS 

1. "Uiam" cooking - 

The bottom of a hemispherical hole, 50 cm deep, is l ined  with f l a t  
stones on which coconut husks a r e  placed. When the stones have been 
thoroughly heated by the slow and regular corcbustion of these husks, a 
basket of f resh coconut leaves containing the f i s h  t o  be cooked i s  placed 
i n  the hole on the stones. The .whole is covered with babai leaves 
(~yr tosgenna) ,  then with an old mat, then riith ear th .  The basket i s  not 
dug out un-ti1 a,bout t1.10 hours have elapsed; or  more exactly, when the 
odour indic8,tes t h a t  the  f i s h  is cooked as  required. 

2 .  Gril led f i s h  

( a )  Tinimaki method (g r i l l i ng ) :  After the f i s h  has been cleaned 
and skewered, it i s  g r i l l e d  on coconut lea f  embers. 

(b )  Kauraki method (scorching): The rrhole ungu-tted f i s h  i s  placed 
betrieen two coconut leaves; the  leaves a r e  then burned. 

Fish soup cooked on a slotr f i r e  i s  now made i n  a modern container 
(basin, pot, pan, e tc .  ) . I n  the past ,  t he  natives used the s h e l l  of .the 
large Tridacna ( t e  aubmga) . 
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PART V: TRADE 

Trade is hardly the r i g h t  term when dealing with transactions which 
a re  few and f a r  between, and involve such small cpail t i t ies,  generally 
l imited t o  supplying the natives employed by the Administration or  by 
European off icers .  The iaa.rlcet is, therefore,  r e s t r i c t e d  t o  the  two i s -  
lands of Tarawa Atoll ,  vhere the administrative headcp.arters (Bair iki)  
and the  co-operative centre and docks (Betio) are  established. These 
native employees have no time t o  spare t o  ensure t h e i r  or;m food supply, 
nor could they f ind it 011 t he  spot, oving t o  the very l imited surface of 
these i s l e t s  where the t o t a l  population i s  generally large.  They are, 
therefore, the eventual customers f o r  dxied o r  s a l t ed  f i s h .  Fishermen 
from the far i s l e t s  of Tzrawa Atoll  s e l l  t h e i r  catch usually t o  the loca l  
co-operative organizations ( ~ o b o t i )  which, i n  turn,  re ta . i l  it t o  the na- 
t i v e s  concerned. 

The fishermen or" other a t o l l s  woul& have no advantage i n  f ishing 
and processing f i sh ,  jus t  as  the  "Boboti" of these islands would only 
encomter r i sks  i n  t ry ing  t o  s to re  it, because the .da te  of a r r i v a l  of a 
boat i s  a most uncertain factor .  The warning comes a fev days before 
by telegraph, or  11hei1 the ship i s  actual ly  i n  s igh t .  It i s  obviously too 
l a t e  t o  go f ishing ant3 process the catch. Besides, boats c a l l  very sel-  
dom, and an is land may not see a ship over a period of many months. It 
is  tha.t no f i sh ,  wel l  prepared, could be preserved 
for  such a time i n  t h i s  climate. 

The other form of transaction i n  connection with f i s h  - for  which 
examples w r e  given i n  connection with i k a r i  f ishing - consis ts  of s e l l -  
ing .to the  "Boboti" the  surplus remaining a f t e r  the  amounts required for  
iiimediate consumption have been s e t  as ide.  This amounts a t  the xost  t o  
a few hundred ki los  of f i s h  (which inay be valued on a basis  of 2 pounds 
1-0 sh i l l ings  per 100 k i lo s ) ,  and t h i s  only once a month. It should not 
be forgotten tha t  the  p ro f i t s  go t o  a very small nuj:~l,er of persons, the 
owners of' the  large f i s h  t raps .  The pr ices  a r e  ra.ther var iable  and are  
based e i ther  on weight or  on a given number of f i s h  of approximately the 
sai~le s ize .  We have noted the foll01.7ing figures:  2 o r  3 pence per lb., 
or  l o t s  of 3 l b s .  f o r  6 peilce, o r  3 i k a r i  f o r  1 sh i l l i ng . (2 )  

D r .  Ca.tala tends t o  magnify the shipping d i f f i cu l ty  of trading i n  
f i s h .  Islands near t o  Tarawa ra re ly  have t o  wait fo r  more than a month 
f o r  a shipping opportunity. The r e a l  d i f f i c u l t y  i s ,  however, t ha t  the  
present method of processing f i s h  is not good and the f i s h  become un f i t  
t o  ea t  a f t e r  tvo months. Furthermore, there  i s  already a f a i r l y  regular 
small in ternal  is land t rade on several  islands ( e . &  Butar i ta r i )  where 
t he  fishermen do receive advantage from f i sh ing  and processing f i s h .  
(Note by the Administration of the Gilbert  and E l l i ce  Islands Colony.) 
(2)  Prices for  f resh  f i s h  on Betio, Tarawa now are:  6 pence lagoon 
f ish;  9 pence deep-sea f i s h .  (Note by the Administration of the Gilbert 
and E l l i ce  Islands Colony. ) 



PART V I :  FISE PONDS 

Chanos chanos Forskal (milk f i s h )  vhich is widely dis t r ibuted i n  the -- 
~ n d i a x ~ a c i f i c  Oceans is often inportant as a food element and is re- 
puted t o  have excellent f lesh .  The s i z e  of adults varies from 0.80 t o  
1.60 m. It is a shore f i s h  and pa r t i cu l a r ly  l i kes  sandy bottoms. I n  some 
areas of the Pacific the young chanos - and some species of mullet - are  
"pa.rkedn i n  natural  or a r t i f i c i a l  ponds, where the i r  growth takes place 
u n t i l  adul t  stage.  I n  the  Gilberts, t h i s  f i s h  i s  common, but the  f i s h  
ponds a r e  not as  iinportan-t as  they could be. The Gilbertese names of 
Chanos vary according t o  age. The smallest  are  cal led t e  tawataria; s l igh t -  
l y  la rger  f i sh ,  t e  ta~,ra; inedium sized adul ts  t e  banearra (which i s  a lso the 
general name); and the very large specimens a re  cal led t e  ariatai. 

The f i s h  ponds of the is land v i s i t e d  may be of several  types: 

F i r s t  type: Mere ponds varying i n  a rea  from 100 t o  200 square ineters 
where very young specimens sr.rinming i n  groups can hardly be seen i n  the 
stagnant water. Such miniature pools a r e  generally found near vi l lages .  
Their small s i z e  and the stagnant conditions of their  waters account for  
the i n a b i l i t y  of the chanos t o  develop normally. The economic ro l e  of 
such ponds i s  negligible. 

Second type: Enclosures placed i n  the  deepest par ts  of narrow corners of 
lagoons i n  the middle of Pemphis stands, and generally bounded by earthen 
dykes, the  highest t ides  reaching t h e i r  top. Some of these enclosures 
are  connected with the lagoon a t  each t i de ,  e i ther  because the dykes have 
crumbled or  even because they were never f inished. This type of f i s h  
pond may be seen i n  the eastern p a r t  of Tarawa, between Bikenibeu and 
Bonriki. Their area may be estimated as  around 3 t o  I! hectares and t h e i r  
average depth i s  about 40 cmj a t  low t i d e  it is only a fev centimeters. 

The chanos observed there  were barely 30 ciil long. According t o  the 
ovne-rs of these f i s h  ponds, it takes about 1+ years for  these f i s h  t o  
reach a useful s ize .  These natives a l so  s t a t ed  tha t  they exploited these 
ponds only i n  exceptional circunstances, as  f o r  instance when f ishing 
conditions i n  the  lagoon or  on the ocean s ide  :rere unfaliourable a t  a t h e  
when f i s h  1,ias urgently needed for  feas t s  i n  the  vi l lage or a t  the 
neighbouring mission   aster, Christmas, e t c  . ). 

Third Type: This i s  the type of f i s h  pond. which may be seen i n  the south 
of Beru i n  the v ic in i ty  of Tapoiaki v i l l age  ( ~ l . a t e  XVIc). These ponds 
look l i k e  a chess board of l i t t l e  enclosures divided by low stone walls. 
The compartiaents are  from 100 t o  300 square meters and consitute indi- 
vidual properties.  A pond about half a hectare i n  area is avai lable  for  
the coimunity. 

A cer ta in  number of chanos were swiiming i n  several  of these ponds, 
but the  l a rges t  did not exceed 40 cm. A f e ~ r  children were f ishing for  
them, but i n  s p i t e  of the nuriber of ponds and of .their good condition, 
the  general impression was t h a t  the  owners did  not take much i n t e r e s t  i n  
them. 



The aquatic vegetation of these ponds consists mainly of micro-algae 
forming compact layers (p la te  FLId), varying i n  thickness with the depth 
of the water. I n  30 cijl of' water a layer  of zppro:ci!nately 12 cm would be 
found, i n  1 . 5  m of water, a layer of 60 cm. In  one place where 1 e  took 
~a i .~~p le s ,  the  depth of -Lhe pond was 1 .10 ~n and th i c l~ l e s s  of the layer we.s 
frail kO t o  50 cin. The surface layer  was grey-peen.  By de l ica te ly  l i f t -  
i n ~  t h i s  f i r s t  layer,  5-7 cfi~ thick,  we revealed a second layer,  a rasp- 
berry pink i n  colour, vhich continued t o  t he  bottoiii. Most of these algae 
are  probably Cyanophyceae and are  being studied. The Cyanophyceae 
s ; ~ e c i a l i s t  i n  America, D r .  Francis Drouet has i d e i ~ t i f i e d  one a s  - Gloeo- 
cys t i s  g r e v i l l e i  (Berk.) D r .  & ~ a i l ~ . ( l )  

The temperature of the  water about 2 p.iii. was: 

at  the surface 79:~ 
a t  70 cm (upper leve l  of the layer  of algae) 8poF 
on the bottom 81 F 

The pH above the layer of algae was 8.5 and the s a l in i ty  18,000 cl-ppa. 

Edible Algae (-Le bulcabuka and t e  talsarokaroimataia uea): We had been 
t o l d  t h a t  on Beru we would see the natives eating earth,  or  even, mud. 
Actually the  natives ea,t i~ei-Lher ear th  nor mud., but algae, and the use of 
t h i s  strange food &oes i10t imply t h a t  they are i n  any way on the verge of 
s tarvat ion.  It only proves oixe again t o  what e::test 'the Gilbert  I s -  
landers have t r i e d  everything and know how t o  make -tile bes t  of anythins 
edible.  Y e t , i t  i s  surprising t h a t  the Gilber t  Islanders do not use 
Nostoc, since t h i s  land alga which ex is t s  i n  some areas would be rnuch 
eas ie r  t o  gather than the bulcabuka, although i n  s ~ ? a l l e r  quant i t ies .  The 
natives were not even almre tha t  it could be eatei2. Of course it i s  pos- 
s i b l e  t h a t  Nostoc j e l l y  71ould not lend i t s e l f  t o  mixing with other pro- 
ducts. 

Actually, bukabulca i s  used ra ther  f o r  bulk, i.!i:.ed with other foods. 
In Beru. i t  is fownd. i n  the  inland ponds where the f i s h  ponds are  b u i l t .  
It is none other t h a l  the  second layer of piillt a1ga.e ientioned above. A 
woman who s e t s  out t o  co l lec t  it, careful ly  chooses a place where t h i s  
"pure&" i s  absolutely clean, and f r ee  of sand and i iqmri t ies .  This i s  
del icate ly  separated from -the surface layer ,  which i s  always more compact, 
and a cer ta in  quantity i s  j?laced i n  a basket. A t  t h i s  depth the a lga l  
layer looks curdled and granular, w d  reminds ox  of pear l  barley. At 
the vi l lage,  it will. be -thoroughly washed with ire11 vater  i n  order t o  
take the s a l t  away. pinally, a f t e r  being drained., it w i l l  be mixed with 
:tarflaiii~ai (toddy mola.sses) or  i f  t h i s  i s  not availa'ole with pure toddy 
(ltarewe). It would be impossible t o  e a t  it vi-thout t h i s  sweetening which, 
while it does not eliminate the abomiiiable odour character is t ic  of 
freshly-gathered bukabuka, a t  l e a s t  pa r t l y  overco~mes i - t  . The mixture 
see~ned very popular. Beru children sa id  t h a t  they preferred it t o  lcabubu, 
The opinion of the  adults vas l e s s  def in i te .  The natives of Nikunau who, 
it i s  said,  s t a r t ed  eating bulcabuka when the  Beru pewple to ld  them hov, 
l i k e  ltabubu much be t te r ,  and ea t  bukabuka only i n  tilme of food shortage. 

1 Several of the Ca.tala collections a r e  ident i f ied i n  Drouet and Daily, 
1956. See a l so  Appendix I, p. 187. Ed. 



Fourth Type: This i s  represented by the lalses of i'ikunau which deserve a 
more detaiLed stv.dy, although they a re  a l so  almost abandoned. This ne- 
g l ec t  - perhaps only temporary - i s  unfortunate since these lakes o ' f e r  a 
wonderful environment for  the cul t ivat ion of baneam. 

There a r e  two lake areas i n  Nikunau (sketch Fig. 22). The f i r s t  is 
i n  the  centre of the  i s land  ( i n  the v i c in i ty  of Rongata) and includes only 
one lake.  The second i s  iil the north-west of the  is land and includes -two 
lakes so close t o  each other t h a t  they may have been one i n  the  past .  
These lalses are  located i n  a place ca l led  T a u e i ,  and a r e  ra ther  large,  
about 1 lyn long and LiOO iil wide. Unfortunately, there  i s  no map of Wilsunau 
on such a scale t h a t  these lakes can be more exactly located. A t  the time 
of o w  stay the Land Officer was s t a r t i n g  t o  prepare one, however. The 
average depth i s  2. Cj m v i t h  maxirnun depths of 3. 5in. The pH figures 
recorded were 8.5 a t  some depth and 0.8 a t  the  su-rface. A t  the northern 
end of -the is land the s a l i n i t y  of one lake varied between 6,000 and 8,000 
cl-pprfi., and tha t  of the  second lake (shal lover)  froiii 4,000 t o  5,000 
cl-ppm. The large lake i n  the centre of the  is land gave the following 
figures of s a l i n i ty :  6,000 t o  8,000 cl-ppm. a t  the  surface; 14,000 cl-ppliz. 
a-t a depth of 1 . 2  m (iamed.iately above the a l g a l  l aye r ) .  

Because of the cen t r a l  location of tine lakes, we do not think tha t  
'tides have any influence oil them. Unfortunately, vithout instrwnents it 
was i i i ioss ib le  t o  measure t i d a l  variations of sea level ,  especially since 
these lakes a r e  surrounded wi,th low and raost often inarshy ground. Hov- 
ever, a t  times variations ic l eve l  are  ra ther  important, they are  probably 
due only t o  heavy rains  or. prolonged drought (see  p. 35). 

A t  the time of our s tay  i n  t h i s  area, these lakes had no in t e r e s t  as  
fish-ponds, ye-t they must have flourished i n  the pas t  and may do so again. 
It i s  quite in te res t ing  ?row: a general po in t  of viev, t o  observe t h a t  
l oca l  quarrels a r e  enough t o  provoke complete neglect of the lakes, even 
i n  the middle of the  period of drought and very 101,~ coconut prodxction. 
This does not mean t h a t  -the chanos are  unimportant. The t r u t h  is tha t  
the  natives prefer t o  f i s h  individually i n  the ocean ra ther  than t r y  t o  
solve by therilselves t h e  problems created -by t h e i r  quarrels.  These lakes 
had therefore not been re-stoclsed for  over a year. The l a s t  extensive 
baneava f ishing operatioils had been car r ied  owt a year previously, and 
we rrere not able t o  see a single specimen i n  several  hours of svirnr~~ing 
with diving goggles. The natives s t a t ed  t h a t  there  were prac t ica l ly  none 
Left. 

We ?will now s e t  0u.t the  rnain data, derived froiii the most re l iab le  
native sources, on f i s h  breeding technique, o~.inership, f ishing and dis-  
t r ibu t ion  as  they are  applied i n  normal times. 

These lakes are  c01i~i3aally owed. Only two vi l lages  - or  ra ther  a. 
family i n  each - a re  designated by the community t o  look a f t e r  these f i s h  
ponds. But t h i s  responsibi l i ty  does not e n t a i l  any par t icu la r  f ishing or  
p r i o r i t y  r igh t .  These two f an i l i e s  appoint one man t o  watch the f i s h .  





In  f a c t  t h i s  "specialist" w i l l  have no other task than t h a t  of observing 
the growth of chanos and advising when they have reached a s i z e  just i fy-  
ing t h e i r  capture. They are  then 70 or  00 cm long. Although chanos f r y  
( t e  tawaa) may be found a t  any time on the shore of the  island, it i s  
gathered only twice a year during spring t i des .  The t iny  chanos a r e  
caught a t  low t ide  i n  the reef puddles with nets of very small mesh wade 
of mosquito net t ing or even canvas. The east-south-east area  of Nilcunau 
i s  s a id  t o  be the r iches t .  The lakes a r e  stocked as the f r y  a r e  caught. 
They a re  transported i n  a l l  kinds of containers, even i n  coconut she l l s .  
The adul t  chanos i n  the lakes a r e  f ished only once a year. Sometimes the 
natives wait fo r  two years i f  the f i s h  have not reached a suf f ic ien t  s ize .  
A 1 1  t he  inhabitants of the is land have a r i g h t  t o  par t ic ipa te .  This f ish- 
ing is done with moving nets,  which a re  more e f f i c i en t  on account of t h e i r  
number and mobility than of t h e i r  dimensions or  shape. They a re  usually 
simple large-mesh nets mounted on tvo  wooden stakes sirnilar t o  those 
placed a t  the ends of a seine. Except for  the few chanos which manage t o  
escape, the whole reserve is f ished out. The f i s h  which i s  not eaten 
fresh i s  processed ( sa l t ed  and sun-dried). Some w i l l  be kept f o r  a time 
i n  Yne huts, and sane w i l l  be sold a t  the co-operative centre ( ~ o b o t i ) .  

The Nikunau and Beru natives spoke highly of the remarkable qual i ty  
of the  baneawa, which i s  considered superior t o  a l l  other f i s h .  When 
asked why they were mot content with catching adul t  baneawa on t h e i r  
shores, they specified immediately t h a t  the baneawa coming from nei  ( f i s h  
ponds) had much more f a t  on t h e i r  backs. I n  t h i s  area,  which is idea l  
for  the  pond culture of chanos, we did not see a s ingle  specimen of 
baneawa. I n  other regions we have, OH several  occasions, examined the 
contents of the stomach and in tes t ines  of t h i s  f i s h  and always found a 
mixtvre of mud and algae (bukabuka). 

Trepang (Ilolothurians ) 

Lacking adequate ecpipment t o  make the necessary marine surveys our- 
selves, we enquired from the natives about the poss ib i l i t i e s  of catching 
inarlcetable holothurians. But no one was ever able t o  bring us r e l i ab l e  
information or  interest ing specimens. Those brought t o  us were always 
of the  cowmon and valueless species which we saw for  ourselves on the un- 
covered reef-f la ts ;  t e  ntabanibani, t e  uniganilsal~ua, t e  nei  lrarua lcere- 
boki, the  prevail ing species vras most often t e  riburibunimainiku, of the 
Aspirochirota group. We were to ld  t h a t  the t e a t  f i sh ,  a holothurian of 
the grea tes t  value ( ~ o l o t l i u r i a  m m i f e r a )  ex is t s  i n  t h i s  area,  but t h i s  -- 
information needs t o  be borne out by specimens. This sea cucumber i s  s a id  
t o  be cal led i n  the vernacular t e  uningauninga. Ho+iever, even i f  the  cow 
mercial species were present i n  su f f i c i en t  quant i t ies  i n  some areas of the 
archipelago and a t  depths where f i sh ing  would be possible f o r  average 
divers, the Gilbertese would f e e l  no urge t o  undertake such work. It seems, 
i n  fac t ,  t h a t  trepang f ishing has been abandoned for  two or  three genera- 
t ions .  



Mother of Pearl  Shells  

We found the same lack of information. i n  relatioil  t o  trochus she l l ,  
of which we never saw a single specimen. As t o  pear l  shel ls ,  they a re  
s a i d t o  be found around Abaiang and Onotoa, and seem t o  be cal led t e  baio (1 )  
i n  the vernacular. It appears t h a t  there  i s  some confusion i n  the iginds 
of some natives who a l so  gave us the  name t e  Ba-tai. But t h i s  l a t t e r  word 
actual ly  applied t o  k t r ina  nigra. - 
Sponges 

I n  s p i t e  of the  absence of t rade i n  spoxes(2), they a re  found i n  
abundance i n  sorile areas and par t icu la r ly  i n  the Niarakei lagoon where nul.l- 
erous specimens xiere gathered f o r  us belonging t o  the  genus Eusponeia, 
probably E .  i r r egu la r i s .  The sponges found on the lee  s ide  of s o w  l a -  
goonless is lands such as  Nikunau undoubtedly belong t o  t h i s  species 
(vernacular name t e  ongantari). Substant ia l  samples were sen t  t o  various 
firms i n  Great Bri ta in .  We did not see  the documents estimating t h e i r  
worth, but it appears from verbal information t h a t  these sponges a r e  very 
in fe r ior  t o  those of the Medi'terranean and could f ind only an indus t r i a l  
use i n  f i l t e r s .  I n  any case, it appears t o  us t hZ t  the stock i s  qui te  in- 
suf f ic ien t  t o  supply a marlre-L. 

Shark Fins 

Sharks a r e  p l en t i fu l  around a l l  these is lands but,  as mentioned 
ear l ie r ,  they a re  fished for  only occasionally. Jus-it a f t e r  the war, the  
Co-operative Wholesale Society undertook a publ ic i ty  campaign t o  encou.r- 
age the natives t o  bu i ld  up stocks of shark f i n s  on each island. The 
- tota l  production of 7,660 l b s .  fo r  the  whole archipelago i n  1950 repre- 
sented a value of 383 pounds s te r l ing ,  and shovrs -t ie s!!iall importance of 
t h i s  resource   able X I X ) .  Considering the i r r egu la r i t y  of' the Chinese 

(1 )  Trochus s h e l l  does not appear t o  e x i s t  i n  the Gilberts.  The nase 
baeao, not baio i s  correct  for  -the usual kind of mother of pear l  s h e l l  - 
the name k a t a t i  i s  'chat of a razor sharp s h e l l  'iihich i s  too thick for 
comercial  pea r l  purposes. Te ka,tai is not 1mo~m z:ton , g s t  the Gilbertese 
but iiiay be a l oca l  corruption of ka t a t i .  (Note by tile Adniinistratlon of 
the  Gilbert and E l l i ce  Islands Colony. ) 
( 2 )  Before the l a s t  War, a t rader  (PIacArthur) sent  sampLes of sponges t o  
the  United Kingdom but f a i l ed  t o  f ind  a market for  them. After the  war, 
a l imited nui~iber of samples of sponges from il!aralrei rrere sent  by the Gov- 
ernrcent t o  Australia and the United I<ingdom rillere f i r m  (including the Im- 
pe r i a l  I n s t i t u t e )  reported tha t  the  samples were of similar qual i ty  t o  t he  
West Indies or  Ned Sea sponges, bu t  would only be su i tab le  for  i ndus t r i a l  
use. Several f i r~ns  requested hG0 l b s .  or  more of sanples, but, despite 
the e f for t s  of the Colony Wholesale Society, the Co-operative Societies 
Officer and Tangitang, the people were too dis interested t o  supply so ~iuch 
as one pound ancl the  scheme was dropped. (Note by the Administration of 
the Gilbert  and E l l i ce  Islands Colony. ) 



market and the f a c t  tha-t it i s  closed f o r  an unpredictable period, the mar- 
ket  fo r  t h i s  product i s  a t  present l imited t o  the sitiall Asiatic population 
of Ocean Island. This ou t le t ,  vh i le  su f f i c i en t  t o  absorrb the quanti ty pro- 
duced nov, would no longer be su f f i c i en t  i f  shark f ishing m s  intensified.( ') 
The leaders of the  Co-operative Wholesale Society, th in l~ ing  t h a t  the 
Chinese market might be closed only temporarily, ~ r i s e l y  advised the Gilber t  
Islanders t o  keep a l l  .the f ins  of sharks occasionally captured so  tha-t a 
stock could be b u i l t  v.p against t he  day when b u s i x s s  should reopen. We 
sat1 shark f i n s  i n  some islands but  i n  a very bad s-bate of preservation. 
The natives lack the iiiost elementary lmovledge for  the processing and 
Preservation of t h i s  produ.ct. Shark f i n s  a r e  so ld  ra ther  than throrm amy  
when a shark i s  caught by chance, but  the  natives v i l l  not go sharlr- 
f ishing del iberate ly .  

CONCLUSION 

Our study of niarine resources has shown the great  var ie ty  of organistiis 
concerned, whether derived from the  ocean or  lagooil or found on the  un- 
covered f l a t s .  It has eixphasized how eas i ly  the Gilbert  Islander,  alone 
or  i n  srflall family groups, may f ind  every day a substant ia l  portion of h i s  
food, and often qui te  considerable quant i t ies  of f i s h  i n  re turn for  a 
negligible e f fo r t .  

We have seen oil the  other hand t h a t  f i sh ing  techniques a r e  always 
very sir,~ple and even sketchy and tha t ,  with very ferr regional exceptions, 
f ishing i s  .not practiced on a coriuiiunity basis ,  vhich explains why the 
means used a re  l imited.  A suggestion made t o  fisherinen for  improving 
soiiie of t h e i r  methods, such as  adding a purse t o  t h e i r  seine so as 'to 
lose  l e s s  f i sh ,  or  using longer seines, is always aiiswered by smiles and 
by the argument: "We catch enough f i s h  a s  it is!" 

Me have mentioned i n  the paragraph on i k a r i  ( ~ l b u l a )  t h a t  the natives 
cannot be expected t o  t r y  t o  regular ise  t h e i r  cons~mption by spreading it 
froni one f u l l  moon kill the next, although t h i s  could be done by improving 
preservation processes. The natives prefer  t o  consum everything a t  once, 
since be-heen these dates they a r e  cer ta in  t o  catch or  gather other foods, 
some of which a re  brought by the sea  a t  f ixed tiiiies and soinetimes i n  very 
large yuzmtities . 

(1)  It was the Goverrjliient which ~indertook the campaign. t o  encourage the 
shark f i n  industry, through Di s t r i c t  Officers and Co-operative Societ ies  
on Islands.  The market i s  not a t  present l imited t o  Ocean Island. Colony 
Wholesale Society is supplying Australia i n  a small tray. (Note by the 
Administrtition of the  Gilbert  and E l l i ce  Islands Colony.) 



DOMESTIC ANIMALS 

Pigs - 
In the v ic in i ty  of almost every vi l lage and generally i n  the  shade, 

one illay observe pig enclosures b u i l t  of coconut logs o r  of landing s t r i p  
matting. In some southern islands,  pigs a r e  not alr.rays kept i n  pens but 
t i e d  with a rope t o  a pandanus t r e e  i n  the bush and moved from time t o  
time. Others a re  l e f t  completely f r e e . ( l )  

The pigs kept i n  enclosures receive an i r regular  and variable number 
of coconuts, and some f i s h  waste o r  unusable food scraps (unusable par t s  
of pandanus f r u i t  fo r  instance).  They are  a l so  given l o ~ i  plants  such as  
Boerhavia, Thuarea and a l so  the leaves of shrublike plants  such a s  g- 
serschmidia and - Ficus t inc tor ia . (2)  Very rarely,  t h i s  meagre pi t tance i s  
sumlernented with toddv . which gives a remarkable inmrovement . The 
weight of these pigs varies f rog  40 t o  60 lbs .  a t  s i x  months. They se l -  
dom exceed 150 lbs .  a f t e r  one year. A few two-year old pigs may reach 
200 lbs .  The average purchase pr ice  (on the hoof) is 8 pence per pound. ( 3 )  

It i s  a common saying t h a t  the number and condition of the pig6 
f o l l o ~ , ~  roughly the al ternat ion of periods of abundance and of scarci ty  
of coconuts. But we observedtwo-yearold pigs a lnost  everywhere which, 
although rather  th in ,  tiere not i n  r ea l ly  bad condition, and the country 
had jus t  been through a very hard drought which l a s t ed  two years. 

Actually the Gilbertese is qui te  incapable of seriously ra i s ing  pigs, 
although t h i s  might provide him with some income. But the sa le  of copra 
coilstitutes a resource which makes the people neglect a l l  other a c t i v i t i e s ,  
pig-raising i n  par t icular .  A very severe slump i n  copra prices would per- 
haps modify the i r  point of view: t h i s  poss ib i l i ty  w i l l  be exmined i n  
the recommendations. 

The 1947 census gives a t o t a l  of 6,326 pigs for  the whole Gilbert 
Grow, or an average of 0.23 per inhabitant. But percentages a re  highly 

(1)  Pig owners who allow the i r  pigs t o  run f r ee  a re  l i a b l e  t o  prosecution 
under Island Regulations. 

2 Pigs receive probably on an average two coconuts a day but  the main 
pig foods are: t e  boi - Portulaca olexacea; t e  vao - Boerhavia diffusa; --- 
t e  xtea - Portulaca samoensis of which two handfuls a day are  given t o  a 
pig.  

(3)  The purchase pr ice  mentioned is t h a t  of Tan i tang t o  is land s e l l e r s .  
The me8.t is sold a t  1 shi l l ing ,  8 pence per lb .  ?now 2 sh i l l ings) ,  a f t e r  
freighting, handling, loss  and p r o f i t  charges. (Notes by the Administra- 
t i on  of the Gilbert and El l ice  Islands Colony. ) 



variable  from one is land t o  the  next. Where iilarlseting f a c i l i t i e s  a r e  found 
near some vil lage,  .the n~uiibe-r of pigs i s  higher. Thus i n  the  vi l lage of 
E i t a  (Tarawa) we counted 42 pigs for  23 families,  giving a t o t a l  of 115 
persons and an averaze of 0.36 p ig  per  inhabitant.  

Poultry .. . 

The Gilbertese give hard ly  inore a t ten t ion  'to t h e i r  poultry than t o  
t h e i r  pigs and they seldom e a t  chicken. Besides what the  fowls can pick 
in the vil lage,  they f ind i n  the  bush seeds of PirAbristylis, Portulaca, 
Fnyllanthus and generally of a l l  the  grasses. Besides a t  each 107.1 t i d e  
they go on the uncovered f l a t s  both on the ocetin and Lagoon sides,  and 
f ind  ailiilials (copepods) and seaweeds, although i n  m,al l  quant i t ies .  The 
absence of s a r g a s s u ,  Cystophyllwn, and generally of a l l  the large algae 
which i n  other areas are  l e f t  i n  abundance a-t the high water l ine ,  is not 
favourable t o  the chickens of the  Gilberts.  The only seaweeds reaching 
individually a large s i ze  a r e  Turbinaria and Haliiiieda, and t h e i r  texture  
i s  not very t ie l l  adzpted t o  she l te r ing  crustaceans. I n  v i l l ages  providing 
poultry for  an administrative centre, as  i s  the case i n  Tarawa, the 
chickens are  fed grated coconut and, when f i sh ing  has been very productive, 
some f i s h .  

In  the vi l lage where we counted the pigs the poultry census gave 205 
f o r  115 persons, or  an average of 1.78. But l i k e  illany other averages i n  
these areas, t h i s  f igure  does not wean much since one family may have i?O 
hens while another has oilly 2 or 3. The weights recorded a re  more in te r -  
es t ing  and indicate ail average of 1.05 kg calcula-te6 from 20 l i v e  chiclrecs. 

Rote: I n  some islands such a s  Abernania and Aranulia, wild cocks and hens - 
a re  quite commonly found i n  the th ick  bush. They appear t o  be of the  same 
race as  the vi l lage birds .  



QUALITATIVE STUDY OF GILBWTESE DIET 

General Considerations 

Some documents have already provided useful de t a i l s  on -the d i e t  of' 
the Gilbert  Islanders, e .  g.  Turbo'ct, 1940. These undoubtedly give 
valuable i n f o r c ~ a t i ~ l  on the nature and i p m t i t y  of the products eaten, 
although h t a  on quant i t ies  a r e  only approximate, as the euthors p o i ~ l t  Out. 
Iaformnatioil on quali ty (calor ies ,  vitamins, e tc .  ) can be based o i i l j r  on 
s.iudies made outside tne Gilber t  Islands.  No de ta i led  stuciy of %he G i l -  
bertese d i e t  can be ui~dertaken u n i i l  analyses of the foods cc tua l ly  pro- 
duced i n  these islands, or  a t  leas- t  of' a number of them, have been made. 
I f  ve r e ly  on those made i n  America, i n  F i j i ,  or  elsewhere, f o r  corresponding 
produc-ts ,we nimy iritroduce e r rors .  The comparative Food comjjosi-bioi.1 tables  
of the Food aild Agriculture Organizatio~i a r e  :lot based upoa the products 
of the  lov  cora l  islands. A s  t he  authors indicate,  the composition of each 
product may be s r ea t ly  iilflueilced by botanical  var ie t ies ,  cl imatic con- 
di t ions ,  cul t ivat ion,  or  preparatioa, and many other factors .  bM3e re-  
sources f roiil the sea may not shovr much ~cwia t ion ,  those from ihe land must 
vary greai;ly. Tine poor s o i l ,  the  scarc i ty  of water a t  ce rh i iz  'Lirnes and, 
generally, the special  environnnen% of loti cors l  islands must have great  
influence 0 x 1  the quali ty of animal and vegetable resources. 

Besides, certaii i  common items of consumption a re  s t r i c t l y  Gilbertese, 
and analyses of them a re  indispensable i f  we a re  t o  pe-t data based on the 
t o t a l  audilable resources. What do \re lmov of the r e a l  value of b a i t a r i ,  
a j e l ly - f i sh  eaten every month, of the value of kabubu am3 other prepara- 
t ions? Analyses of such foods would be the most useful work vhich could 
be undertaken bj, a d ie t ic ian .  Such analyses could obviously not be made 
i n  the f i e l d ,  f o r  lack of specialized laboratories,  bu t  samples could be 
sent t o  research centres with every chance of success provide4 an e ~ r e r t  
deaLt w i t h  t h e i r  preservation, pre2ai-ation arid conditioning. A i r  t ransport  
would great ly  fac i l iLa te  such research. 

It idust a l so  be pointed out  t h a t  estimates of po ten t ia l  production 
and of average consumption a r e  e i t he r  fragmentary or  inaccurate. I'c tms 
d i f f i c u l t  Lo avoid th i s .  To obtain an idea of the na.tive d i e t ,  one had 
prac t ica l ly  always t o  study people ?rho had been some considerable time 
away from t h e i r  normal surroundiilgs, e.s f o r  example Goverili,ient employees, 
medical order l ies ,  domestic servants,  or  o.ther "exiles".  For soue of our 
informatiori rre ourselves were unable t o  avoid t h i s  f a c i l e  solution.  In- 
deed it must be recognized t h a t  any enquirjf i n to  the t o t a l  food supply 
of the natives i n  t h e i r  own e~~virol1iiient encounters many d i f f i c u l t i e s .  
For one thing the Gilbertese seem t o  experience a cer ta in  shame-faced 
embarrassmeilt i i ~  s t a t i ng  exactly vhat they have eaten each dj.y and, t o  an 
even grea-ter ei:-hit,  i n  ea-tin8 i n  f ron t  of one. Once t h i s  enf~a.~rassmenl 
has been overcome because he has become used to w e ' s  presence, i . L  w i l l  
s t i l l  be necessary, and t h i s  is the second difficulty. ,  t o  l i v e  i n  very 
close coritact with one or  two families for  long months (some-thin& we could 
not do). And eve,i then one would not have a s t r i c t l y  accurate idea of the 



complete d i e t .  I;I addition t o  meals takeii "at home", the Gilbert  Islander,in 
point of fact,consumes other food t h e  nature and quantity of which cannot be 
checked. According Lo the circumstances of the moment, t h i s  may con- 
sist of coconut embryo or meat, eateil vh i le  the nuts a r e  being opeiled, 
pandanus f r u i t s ,  berr ies  from small t rees ,  or. even marine organisms 
eaten raw during hours spent on the shore a t  low t ide .  And ye t  - and 
here we have the t h i r d  d i f f i cu l ty  - it is almost impossible t o  follow 
the da i ly  comings and goings of any one individual. It must a l so  be 
noted t h a t  cer ta in  foods a r e  eaten oil one is land and not a t  a l l  o r  i n  
very small quant i t ies  on another island. Thus on Nikunau, the natives 
seem t o  lilce sea birds such a s  t e  i o    nou us sp. w white-capped noddy - 
t e rn)  which a r e  not eaten elsewhere. It is, therefore, d i f f i c u l t  t o  
t ry  t o  f i x  standards of consumptiou fo r  people whose a c t i v i t i e s  and 
behaviour show such marked individuali ty.  

Our modest contribution t o  the study of' t h e i r  d i e t  w i l l  include, 
i n  addi-tion t o  general information, some figures compiled with the 
greatest  possible accuracy. Table X gives the census of a vi l lage of 
twenty-three homes, table  X I ,  gives the i~umber of Cyrtosperma plants  
orrrled by t ' I  ent  $-seven, families. Table X I 1 1  shows the quantity of 
imported goods which ten families from one vi l lage bought i i i  a month, 
with the addition of estimates of .the average consumption of r i c e  and 
sugar. Fauily no. 1, with 4 members, \rho had no toddy, consumed i) 
ounces of sugar per day, while a l l  the  other  families %rho could &ink 
di luted toddy, used much l e s s  sugar. 

Table XIV shorn the different  items which const i tuted the meals for  
three persons fo r  seventy-five days a t  a s t re tch,  and .the nwber of times 
t h a t  these items were eaten. 'The three persons i n  question l ived avay 
from t h e i r  ilative vil lage,  but not f a r  enough fo r  them t o  be debarred from 
obtaining provisions from it. The f a c t  t h a t  the> were employed and had 
regular ~rages, enabled them t o  buy imported goods frequently and obliged them 
t o  maiiltain a certain regulari-by i n  t h e i r  food habits: they had a l i g h t  
meal, a t  7:30 a.m. before going t o  work, consisting of toddy di luted with 
vater,  of sweetened water, o r  again of tea, sometimes accompanied by bread, 
l e s s  frequently by r ice .  A second &id l a rze r  meal 57as taken about 10 
o'clock, and consisted of babai or r i c e  with f i s h  o r  European canned food. 
The evening meal was similar i i l  importance &id type of foods. 

In addition t o  these tables we have d r a w  up three lists of food 
products taken from the "Food Composition Tables" of the Food and Akri-  
culture Organization ( ~ c t o b e r ,  194.9). Table XV shorn the value i n  
calories,  proteins, f a t s  and carbohydrates of sea food cori'esponding ap- 
proximately t o  what the Gilbert  Islanders can procure loca l ly .  Table XVI 
shobrs the same appro~imate values fo r  the main items which tiney can pro- 
duce on the spot from agriculture and stock breeding, alld table  X V I I  f o r  
the main imported goods the$ can buy i n  the co-operative shops. 
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TABLE X I V  

Number of times the food items l i s t e d  bclov have been consumed by 
3 Persons (A,  B and C )  during 75 da;w 

Mature coconut meat ( t e  ben) 
Unripe coconut meat ( t e  moimoto) 
Toddy 
Toddy molasses (.be kmaimai) 
Cyrtosperma ( t e  babai) 

Food based on ba.bai 
Te tangana 
Te buatoro 
Te Beltei 

Breadfruit (-te ma.i) 
Dried breadfruit  ( t e  ltabuibui n i  mai) 
Dried pandanus f r u i t  ( t e  tuae) 
Pawpaw, papya  
Squash 
Poultry 
Eegs 
Pork 
Fish, f resh or dried 
Crabs 
Shel l f ish 
Octopus 
Rice, polished 
Fish, caniled 

(Herrinz iii tomato sauce) 
Meat, canned 
Bread 

Food based on ch i t e  f lour  
Te Katiobuki 
Te Ton8;ti 

Pancakes 
Tea 
Sweetened m t e r  
Milk 
Jam 
Coffee 
Potatoes 



TABLE XV 

Showing the composition of cer ta in  f i s h  and sea food, n u b e r  of calor ies  per. 100 srams, the percentage 
of proceias, f a t s  and carbohydrates for  each item. The s e r i a l  mmbers a r e  those of the FA0 report  
(F.A0 1949) and have ao other meariiilg. 

Se r i a l  Item and Descrip-Lion Calories Proteins Fats CarbohydraLes Comei~-Ls 
I\Tmb e r  per 100 g % $ % 

Fish, f resh  
Cod and s iz i la i i  saecies 

- f i l l e t e d  75 
- whole 75 

Other species - f i l l e t e d  10::. 
- vhole 104 

A l l  species vithout dis-  
t inc t ion  - f i l l e t e d  132 

- whole 1x2 - 
Crustaceans znd ~~iollusiis ,  f resh  - 

Crustaceans 103 

M O ~ ~ U S ~ S  80 

Both, without d i s t inc t ion  88 
Fish, kippers - salted,  smoked, 
dr ied - 
Species r ich  i n  f a t  

S l igh t ly  treated: 
Large f i sh ,  bones discarded. 189 
Small f i sh ,  bones eaten. 189 

ModeraLely t reated:  
Large f i sh ,  bones discarded; 261 
Small f i sh ,  bones eaten . 261 

Strongly tyeated: 
Big f i sh ,  belles discarded 361 
Small f i sh ,  bones eaten 361 
Dried - l i s h  eaten vhole 446 

Hake, Haddock, "cusk" 
"Saithe" 
I i i c ~ ~ d e s  : llaL f i sh ,  
sharks; barracudas, 
mulle-t, S ~ E .  pemh, sea 
t :am, f resh  water f i sh .  

Lobsters, crsyf ish,  
crab, e-LC. 
Oysters, mussels, 
clams, e t c .  

Herrings, sardines, 
SaLnon, riclcerel . 
I a  bride; smoked an6 
sa l ted  herrings. 
Bloaters. 

Very dry 



TABLE XV 
 onti ti nu at ion) 

Se r i a l  Item and Description Calories Proteins Fats Carbohydrat?~ Comments 
Xwnber per 1003 $ L: 

i 3  - $ 
Species poor in  f a t :  Haddock, cod, sea 

Sl ighi ly  treaied: bream, maigre 
238 Large f i sh ,  bones discarded 135 27.5 2 0 
239 Small f i sh ,  bones eaten 135 27.5 - 0 3 

Noderately treeted: 
240 Large f i sh ,  bo.les discarded 223 46 3 0 
i;l Sm6.11 f ish,  b o ~ e s  ea%en 223 46 3 0 

Strongly treated: 
242 Large f i sh ,  bones discarded 310 62 5 0 
243 Smell f i sh ,  bones eaten 310 62 5 0 
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TABLE X V I I  

show in^, the composition of imported products which the native ca12 buy i n  the shops, the number 
of calo?ies pe- 100 g , the percentaze of proteins,  f a t s  and carbohydrates for  each item. The 
s e r i a l  mrjoers a r e  those of the FA0 report  and have no othe' i,!eanin~. 

S e r i a l  I-Len and Description Calories Proteins Fats Carbohydrates Comments 
iTumber per 100 gm $ % cr I J  

Flour, h i e  (Wheat) 370 
Mhi-te Rice 360 
Onions, r i pe  ( ~ l l i u m  - cepa) 40 
Frui ts ,  canned - i n  general 36 
(e:;cluding sugar) 
o - - - - ~ - ~  L juide, unsweetened h9 
Fish canned i n  o i l ,  a l l  314 
cz2&c;o--. , . i es  
Fish, caimed without o i l  - 133 
species r i ch  i n  f a t .  
Fish, can.ied ~ i i t h o u t  o i l  - 103 
specics poor i n  f a t .  
Crustaceans, canned 92 
I$oollusl;s , canned 47 

-.- m l l r  (Coir ' s ) - canned, whole, 

coildensed, unsxreetened. 133 

X i  ( C O S )  - canned, whole, 
conckmed, sweetened. 336 
Cheese - processed, vhole 
silk. 387 
Chocolate, ordinary, uii- 
swe-tened. 517 

Canned Meat 3.11 

Applies t o  net  w i g h t  
of canned f r u i t s .  

Crajfish,  lsbster., cc-ab,etc. 
Oysters, mcssels, c -u t -~ le  
f i sd ,  e tc .  

Stai~Gird. fo r  U~liied S-bates , 
Canada znd Uni-Leri Kiilgdom. 

StanAeri f j3i- Ucited Kingdom 

ChedLar, Gruyere, e-LC. 

Cocol beans a f t e r  ske i l s  
(about 20%) renoved. 

(1)  Figures f o r  canned meat hcve been bori-o~red fzom D r .  G. W .  Bray's Dietet ic  De- 
f ic ienc ies  Relatiomhip t o  Disease, i n  Turbott 19h9. 



TABLE X V I I I  

Estimate of vitamiil contents. Vitanii? con-text calculated for  edible por- 
t ions  af 100 g of selected food i3roducucts. Figures taken from il?e tables  
prepared by Buchanai:l, 19147. 

Thia- Ribo- Mico- Ascorbic 
PRODUCTS mide flavide t ir l ic Acid 

B-1 B-2 " Acid C 
P-P . . 

mg w rag mC 
Cereals 

Biscuits - dry 0.11 0 
Biscui-ts - sweet 0.05 0 
Bread - white 0 .1  0 
Flour - !rhi-te - s i f t e d  to  '70% 0.06 0.05 1 .0  0 
Rice - husked a t  horn o r  s l i & i i l y  . . 

bleached. 0.24 0.1' 2.0 0 
Roots and Farinaceous Roots 

Arro%~root 
Bananas 
Breadfrui-t pupL> - cooked 
Breadfrui-i; pulp - raw 
P l a n t a h ,  green 

Animal products, Proteins - Fish - 
Crabs, crayfish, spiny lobsters 
Fresh, with o i l  
Fresh, vithout o i l  (medium) 
Fresh~mter  and ses,-rrater shrimps 
Salted,  d.ry and hard 
Sardines i n  o i l  
Shellf  is11 
Tortoise 

Meat and Er,r;s 
Eggs 
Fresh Pork, lean 
Forrls , pluclied and cleaned 0.15 0.15 6 .0  ?+ 

Fats - 
Butter 0 0 0 0 
Vegetable Oils: ex. coconut o i l  and 

peaiiut o i l  0 0 0 0 . 
Nuts - 

Coca - r ipe  f lesh,  f resh.  
- n i l ,  r i pe  nut.  - a t e ,  r ipe  imt 

Green coco - pu1.g 

0.11 - (0 .4)  1 
9 r, -3 ,, ,r 

0 - - 2 
Found only 
iil p e e n  
~ m t s .  



PRODUCTS 
Thia- Ribo- Nico- Ascorbic 
rnide Flavide t i n i c  Acid 
B-1 B-2 Acid C 

P-P 

. . mG n1g " g  lag 
Fresh Vegetables 

Beans, these are  a11 eaten green. 0.08 0.12 0.5 20 
Cucuiilbers 0.0k 0.05 0.18 10 
Leaves, fresh,  dark green, such as :  

leaves  of^' Cassaba, gourd, svee-;; 
potato, C'niinese cabbage, you118 
a ' ,  taro .  0.1.5 0.25 0.05 100 

Onioas ajld sha l lo t s  0.03 0 .1  0 . 1  15 
Gourds or  squashes 0.011 0.05 0.7  5 
Unpeeled toma-Loes 0.05 0.011 0.7 25 

Drinks 
Cocoa po~rder - 
Coffee grou.lds 
Tea leaves 

$Tote : - contai,ls such a s m d l  qumt i iy  chat it may be i ~ n o i e d  
iA? estimating the food ra t ion .  

0 n i l .  

( ) probable value. 



Ear l ie r ,  Grimble wrote: "IJhen times a r e  good, they l i v e  'off the  
land ' ,  i n  Limes of faraine they l i v e  on reserve supplies". Vie rnay para- 
phrase t h i s  by saying t h a t  nowadays, ii: times of wealth -the GilberLese 
rush for  canlled goods, r i c e  and f lour ,  and ofily poverty forces -them back 
-to the balanced d i e t  of loca l  produ.cts. It would indeed be u m i s e  t o  
g e ~ e r a l i z e ,  but  it is charac te r i s t ic  thai: the coasumption of many imported 
goods teiids t o  become an unbalancing factor ,  instead of an addit ion o r  
supplement t o  the d i e t .  The Gilber-tese s - t i l l  consume toddy molasses 
(kamaimai), but,  actually,  they never es'c as much of it a s  they do of 
sugar, which they take by the spoonful, v i t h  r e a l  avidi ty .  ( 1 )  

The balanced d i e t  obtained from some r ich  foods and the d ivers i ty  
of others may be the reason why the natives f a i l  t o  use other resources 
easi ly  available t o  them. In  other irords, if these people irere 'eally 
suffering from an ill-balanced d i e t ,  they vould not rlisdaid, a s  -they do, 
fowls, esys, and the f resh leaves of cer ta in  plants ,  vhicli a r e  f r ee ly  
eaten i n  other regions of the Pac i f ic .  

The very small cluantity of poi-1; - the only source of f a t  meat - 
i n  the ailnua.1 corisw~iptiorl of the GiXiier-i Islander is obviously very 
iargely cor~pensated by Lhe protei.1 coxtribu"~ion from f i s h  many 
other mnaPine or~anisms, such a s  ems-taceans a d .  mo1lusl;s !rhich a r e  eaten 
i n  gimea:l; quan-tities. In  t h i s  connection it ~rould be very useful t o  have 
the r e su l t s  of  analyses of the ed-ible je l ly-f ish b a i t a r i .  The kolukale of 
the Tonga Islands, mother  edibl- je l ly-f ish,  belongs perhaps t o  -the same 
group of Carybdeidae. To return -that most important food supply - 
f i sh ,  it rdust be noted tha'c the  Gilber t  Islander uses almos-t every p a r t  
of it and tna-L he i s  par t icu la r ly  fond of the l i ve r ,  very r i ch  i n  vitamin 
D. Often he w i l l  not even wait t o  br inz the catch back -to -the v i l l age  but  
< r i l l  cook on the spot, l i ve r ,  hard and s o f t  roe (mil t ) .  Sharks' l i v e r s  
a l so  a r e  alanys used except, of course, when they shov cer ta in  signs 
recognized by the fishermen as  indica-Live of poison. 

We have already' sa id  t ha t  chickelis a r e  very rarely  eaten. (2) It 
would be xrroiik t o  in fe r  from t h i s  t h a t  'the GilberL Islander does no't l i k e  

(1)  Althouch Vne Gilbertese have n l ik ink  f o r  sugar, it i s  not as  marked 
a s  t h e i r  l ik ing  for  f a t ,  which amounts a-t times t o  a craving. 

( 2 )  One important reason (not  mentioned by D r .  ~ a t a l a )  f o r  the Gilbertese 
nut nmkiiig a habi t  of eating chickens o r  eggs is t h e i r  des i re  f o r  8 l a rge  
quaiitity of food a t  each eating session. A whole chicken or  a t  l e a s t  s i x  
eg,s would be required t o  s a t i s f y  thein. As the loca l  supply of these com- 
inodities i s  insuff ic ient  t o  s a t i s f y  such gargantuan repasts,  the Gilberbese 
do not bother. much ~vi-th Lhem, although iiil the l a s t  4 years more in t e r e s t  
i n  t h i s  form of d i e t  has been eviden-t. ( ~ o t e  by the Adminis-tmtioil of the 
Gilbert  and E l l i ce  Islands colony). 



chicken. Suff ic ient  proof of the contrary i s  the rap id i ty  with which he 
disposes of every scrap le f t  over from a Europan meal. But on the ad- 
inission of several ,  t h i s  neglect of fowls i s  due so le ly  t o  the trouble i n  
preparing them: plucking, cleaning, and lengtny cooking which must be 
supervised. They w i l l  take a l l  t h i s  trouble only for  the nourishment of 
old people, very young children, and invalids,  who a re  given chicken broth, 
or  for  cer ta in  special  occasions, o r  when a v i s i t o r  has t o  be entertained. 
Curiously enough, eggs %re not prized e i the r  and a r e  eaten alnlost e::clU- 
sively by children. They a re  not used i n  any of the  dishes i n  which the 
Gilbertese might prof i tably include them, such as  lratiobuki, tona t i ,  e t c .  
There is the sane nezlec-b of pavpaw f r u i t s  which a r e  a l so  reserved for  
small children. Ye't the papa.ya,s of these regions have qui te  an outs'tand- 
ing flavour. As for  bamnas; they a r e  a luxury and form only a minute 
proportion of the d i e t  of %he mass of the cor~munity. 

Pork i s  very ra re ly  eaten, not because it i s  dis l iked,  but because 
-there is l i t t l e  of it and it seems t o  the Gilbertese cluite useless t o  
take the trouble t o  w i s e  pigs .  As one nat ive rwairked: "We have already 
:lore than enough t o  6.0 feeding our babai!" It i s  deplorable t h a t  sv.ch a 
si i~all  quantity of pork should be included i n  the  die-t of the Gilbertese, 
i n  vieti of the wealth of high-grade proteins it contains, par t icu la r ly  ill 

the l iver ,  kidneys, e tc .  which a r e  a l so  r i ch  i n  v i t m i n s  A and D. 

Iitported Products 

Rice i s  eaten i n  increasing quant i t ies  throughout the islsnds,  %id 
i - t  i s  regret table  t h a t  t h i s  i s  so le ly  polished r i c e .  As a r e su l t  of our 
conversations with the Gilber t  Islands au thor i t i es ,  :re discovered tha t  the 
native i s  now so  accustoiaed t o  t h i s  for1,1 of the  product t ha t  it would be 
d i f f i c u l t  t o  make hiin accept i-t i n  any other.  We a re  not so pessimistic 
a.nd, r igh t ly  or  wrongly, ve think t h a t  if the Gilber t  Islander had nothing 
but a l e s s  highly processed r ice ,  fo r  lack of be t t e r  he would begin t o  use 
it, and would gradually becoine accustomed t o  i t .  

It would be necessary 'to f ind a r i c e  with a lower processing r a t e  
than bleached and polished r ice ,  perhaps even cargo r i c e .  The idea l  rrould 
be t o  del iver  for  consw~~ption e i the r  f o r t i f i e d  r ice ,  or  siniply r i c e  s t i l l  
i n  the pacidy s t a t e  al-though we cannot visual ize  the  Gilbertese family imak- 
ing the e f fo r t  t o  husl; iinported paddy. (1 )  

TiT) Consignments of scxi-polished r i ce  imported by the Colony Wholesale 
Society have not been a o ~ u l a r .  D r .  Catala 's  other coments on im~or t ed  
products a r e  correct ,  ~ L I %  the quant i t ies  imported a r e  sixall, i . e .' some 20 
pounds r ice ,  20 pounds f lour ,  12 pounds sugar per  h-ad of population per 
year and a high proportion of t h i s  is consumed by Headquarters s t a f f .  It 
is anongst the highly concentrated population on Betio and Bairilri tha-t 
the danger of an unbalanced d i e t  i s  most t o  be feared.  A s  the o r d i n ~ r y  
Gilbertese only does the il~inirnua of cul t ivat ion f o r  himself, it is d i f f i -  
c u l t  t o  encourage hiin t o  cu l t iva te  for  t rade.  Brorm Malayan r i c e  has been 
ifiiported in to  the Gilberts,  but  was only purchased by the people when no 
other r i c e  was available,  and even then with iilucli ~ru-flblinn. It would 
take time and the comjjleie stoppage of white r i c e  &pplies- to  accustoni the 
~eo-o le  t o  such d i e t .  The islanders show no iilteres-t i n  food values, and - - 
cocnpulsion w i l l  be necessary if nore nu t r i t ious  foods a r e  t o  be inl;>oduced. 
( ~ o t e  by the AdminisLraLion of the  Gilbert  and E l l i ce  Islands Colony. ) 



We can simply express t h i s  wish: t ha t  an excess o fpo l i shed  r i c e  in 
combination with an imreased consumption of too highly puri f ied export 
f lour  :;lay not one day coincide with a period. of r e s t r i c t i ons  affect ing 
products r i ch  i n  vitai,dn B, l i l ie toddy. We have a,lYeady seen tha t  there  
i s  too great  a tendency t o  subs t i tu te  sugar for  i - t .  The resu l t s  would be 
an u-nbalanced d i e t  :;hich rzight lead t o  more or l e s s  serious cases of 
b e - b e .  Toddy mkiisg i s  neglected as  soon as  there  i s  enough mney 
t o  buy sugar. From the most r e l i ab l e  sources it rras l ea rn t  t ha t  every 
load of sugar arr iving on an is land i s  bought up ah los t  a t  once, u n t i l  
every one's available fwds ,  earned fro~ii the s a l e  of copra o r  possibly 
some h u d i c r a f t s  , are  exhausted. 

Camed Goods: lie s h a l l  not enumerate here the  var ie t ies  of canned good.? 
which may tempt the Gil'oer'c Islander.  Fortunately canned meat is most 
often eaten. Table XVXI shows i t s  high value i n  calor ies ,  protein and f a t .  
As a r e su l t  of our calculations we f ind  t h a t  the  "average Gilbert  Islander" 
ea t s  approximately ten  cans of meat per year.  Wage earners e a t  much more, 
and the  f igure  of two t i n s  per week is often exceeded (see table  XIV). 

Next t o  meat the most highly valued item i s  herrings i n  sauce. In 
s tores  i n  the southern islands,  we even saw cans of salmon, but  they had 
not proved popular and had been i n  stock for  tvo years. We were not able 
t o  f ind out whether t h i s  was because of t h e i r  p r ice  or  because the cans 
were. swollen.(l)  It imst a l so  be pointed out tha-L the natives are  very 
fond of f r u i t  i n  syrup but  do not often buy it because it i s  too s l i g h t  a 
re turn for  the  money expended. "Navy biscui ts"  m e  much l iked.  

One more word oil the subject  of f lour .  It is very often used in 
many culinary preparations which could do wi-th0u.t i - t ,  because it makes 
them easier  t o  knead. 

Very surprising r~~ ix tu re s  indeed a re  encou,~tered, such as  sweetenea 
i n i l k  with meat. We must, horrever, umke it c lear  t h a t  it was only i n  very 
exceptional cases t ha t  we saw cans of m i l k  i n  the shops of islands other 
than Tarawa. The Gilber-tese l i k e  t e a  and coffee; old  seople drink t e a  
morning and evening with sugar, not so much because .they l i k e  it as  beca~lse 
the,y have no one i n  the  family t o  co l l ec t  toddy. Coffee i s  ra re ly  con- 
sumed, prices being e::Cremely high. 

Note: Generally spealsii~g, it i s  estimated 'iha-i: the ;i:inimum r a t i o  of - 
carbohydrates over f a t s  should be greater  than i/i!-, a d  t h a t  the mininun 
weight of carbohydrates should be from 50 t o  50 i: per day. Such a f i p r e  
for  the Gilbert  Islanders has yet  t o  be determined, i f  it were known, it 
ixigh-t provide an explana-tioil fo r  t h e i r  marked teildexy t o  e a t  more and 
more sugar and f lour ,  always supposing tha t  tini; -tendency i s  not only the 
r e s u l t  of greediness. I f  it turned out t h a t  addit ional carbohydrates 
were rea l ly  necessary, it vould be essen t ia l  -to a6d a complementary amount 
of vitamin B which, i n  practice,  vould not be easy. 

(1 )  The only reason canned salmon is  not bought i s  because of i t s  price; 
the people l i k e  it! ( ~ o t e  by the Actuinistratio.~ of the  Gilbert  and El- 
l i c e  Islands Colony. ) 
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Conclusions 

1. Contrary t o  irha't is generally thought, -the majority of the Gilbertese 
people do not suffer  from malnutrition or., s ta ted  i n  anot!ler :ray, from an 
unbalanced d i e t .  Useful conclusions should be drawn from the f a c t  t h a t  it 
i s  precisely  those natives who have reiiaified most natural  i n  t h e i r  food 
habi ts ,  aiid ~ e n e r a l l j  speakins, i n  t h e i r  mode of l i f e ,  who a r e  l e a s t  
affected by the dif  f i c u l t i e s  resu l t ing  from drought. The Gil'oert Islanders - 
par t icu la r ly  .:hose from the sowthern islands - experience, at leasi: once 
every s i x  or  seven years, a period of intense drought vhich imy l a s t  tvo 
years, but  .the ill effects  of I~hicil r ea l ly  bekin t o  appew oilly af-Ler the 
f i r s t  ten months. These people a r e  thus compelled t o  adop-t a f r v ~ a l  d i e t  
which ofken borders upon the r e s t r i c t ed ,  but does not appear t o  a f f e c t  them 
very. greatly,  l o r  the majority of pi-oducts a t  t h e i r  disposal iil aoi"~ia1 
times, except coconuts, a r e  s t i l l  available.  They a re  protected a;$inst 
serious farnine by ihe coiitinual d ivers i ty  of cheir food supply 8.36. more 
par t icu la r ly  by the continued producLion of toddy. I t  is i?oi;error-thy t h a t  
the people of 'che southern te r r i - to r ies ,  m!ue severely affected t h m  the 
oLher8, a r e  the ones which take the greutesL care ,to bu i id  ulp various 
food reserves from pandanus (kabubu) m d  breaclf'ruit (kdbuibui). 1 . L  is on 
these islands a l so  tha t  the greatcs-L ca1.e i s  taken t o  preserve desi ieble  
var ie t ies  t o  replace t rees .as  -they a r e  depleted th rowh age or  a f t e r  
a drou$#t. 

2 In speaking of .the Gilbertese there  i s  -Loo great  a tendency t o  con- 
fuse under-nourishment with malnu-trition. They are  subJec-Led t o  the  one 
vithout,  however, suffering from the other. From t h i s  confusion there  
!>as a r i sen  a kind of famine myth vhich &oes not correspond t o  fac-b. The 
Gilber-t Islanders themselves, while recogi~izio;; chat they occasionally 
experience periods of serious ~ u a n t i t a t i v e  res t r ic t ions ,  neve; e;.agserate 
the 3ravi.tjy. of these, and t e d  t o  m i l e  i f  one commiserates 7Jith Lhem. 
Ploreover, \!hell we asked them, &cer hro years of drought, hov i - L  came 
about t h a t  they vere s t i l l  i n  such zood physical coadi-tion, they gave us 
t h i s  unexpected reply: "Here, food is so easy". 

It would, however, be inadvisable t o  ignore the lorrering i n  a c t i v i t y  
and res is tance t o  vhicti t he i r  coi?stii;u.i;ion is subjected as  zi r e s u l t  of such 
r e s t r i c t i ons  when prolonged. The so-called "depletion" of f i s h  around 
cer ta in  southern islarids would r e a l l y  seem t o  be ct'cri'sutable t o  a general 
s t a t e  of asthenia among the fishermen. The Gilbert  Islands'  Kedical Of- 
f i c e r s  rnemtioiied the almost comple'ce absence of ber i -ber i  but emphasized 
the f r a g i l e  balance of these peqoles. I i  seemed t o  us, but  on1.y on the 
is land of Arorae, t ha t  the physical  s t a t e  of a ra ther  la rge  nurnbe: of 
people re f lec ted  the par t icu la r ly  poor condition of the vege-tation, 
especially the  coconu.t palrn. Everyvhere else,  although an e ra  of pr ivat ion 
had jus t  ended, the general appearance of the natives was f a r  from d is -  
t ress ing,  even iii the southern t e r r i t o r i e s .  There, a s  iil the r e s t  of the  
archipelago, imny available sources of supply were neglecLed, such a s  
chickens, eggs, pias,  proviilg t h a t  no need f o r  -them was fel-L and t h a t  -the 
d i e t  of these people, hotrever monotonous i - L  may appear t o  us, rias s t i l l  
suf f ic ien t  . 



We may conclude thus. This race has a r:~uch greater need of balanced 
rat ions  than of a ;uper-8,bundailt d i e t .  As long as 'the Gilbert  Is landers '  
food supply remains what it has been i n  the  past ,  there i s  every reason 
t o  believe tha t  he r i i l l  possibly be subjected a~erely 'to temporary food re- 
s t r i c t i ons ,  not t o  ill1 ui~balanced d i e t .  These periods of r e s t r i c t i on  w i l l  
never have on the constiLution of the  Gilber t  Islanders the consequeices 
which ~.iould r e s u l t  Proin a d i e t  unbalanced by the over use of imported pro- 
duclc.ts (without compensation). I n  a m y ,  the  poorer these people are ,  -the 
be t t e r  the  balance i n  t h e i r  d ie t ;  t h i s  parado:: iii8.y vindicate the  sys'cai! 
of holding back stocks as emergency supplies,  as practised by the native 
co-operatives. I n  t h i s  connection, there  is one iziportant point: through- 
out the  en t i r e  Gilbert  Islands t e r r i t o r y ,  there  i s  ilot of these firms 
for  which, generally sflealciilg, "business has i ts  reasons vhich reason does 
i10t recognize". A l l  icrportecl products a r e  i n  the hands; of a s ingle  or- 
ganization, the "Co-operative Wholesale Society". 

The administrative zuthori t ies  of the archipelago who have more or  
l e s s  - but, i n  our opinion, t o  an insuf f ic ien t  degree - the r i gh t  of super- 
vision of these co-operatives, - have' here ail exceptional opportunity. 
They can prevent the "stores" from being induced t o  s e l l  too much of cer- 
t a i n  products, or  prociucts rrhich a re  ,:lore harrxi'ul 'inan useful.  They limy 
l i l i e~ i i se  suggest thaL preference be given t o  one cofimodity ra ther  than 
another. They w i l l  be able t o  do t h i s  even ;:;ore successfully when deci- 
sions can be based oil research worli condu.cted i n  the f i e l d ,  over a con- 
siderable perioe: of ti..!e, by a d i e t i t i a n  whose preseilce i n  the i r~nedia te  
fu-ture is iinpera-Live. The d i e t i t i a n  should always have precedence over 
the grocer. (l) 

( 1 )  Although a Co-oi3erative Society is a t  l i b e r t y  t o  import i t s  r ec l~~ i r e -  
i:;ents d i r ec t  froin overseas it ra re ly  does so i n  pract ice ,  preferr ing 'to 
buy Prom the Colony Wholesale Scoiety on which it i s  often f inancial ly  
dependent. The Goverx.ient has, therefore,  (through the Colony Wholesale 
Society) the po?.rer t o  lii;!it the mount of irxpor-Led foodstuffs. For the  
t h i e  being internat ional  quotas provide a suf-ricien'~ r e s t r i c t i on  without 
ha.ving t o  r e so r t  t o  the soii~ewhat objectionable form of control  advocated 
by D r .  Catala. There i s  a gc?~y%?e public deinand f o r  imported foodstufir, 
%rhich Go~iernrlent rrovld rind u r f l c u l t  t o  res i s - t  and rrhich would inevitably 
be s a t i s f i e d  by some other, and probably l e s s  desirable, means should 
Governme~it i n s i s t .  Fur-thervore the Colonv Wholesale Socie-tv i s  n o t  a 
char i table  organization 2nd .lust ,&te pro?its  i n  orcer t o  b h l d  up acle- 
i,uate l i qu id  asse t s  t o  enable it t o  t rade .  11; i t ;  of considerable econolaic 
value t o - t h e  colony since there a r e  no share holders nor overseas iiivested 
cap i ta l ,  and every penny i . t  mlies remains i n  the Colony. The preseiat 
policy of the Colon? llhblesale Society i s  not t o  create  a r t i f ic ia l ' t a . s . t es  
for  imnorted luxuries bu't t o  concentrate on tile iimor'c of basic conu~odi-bies 
rihich a r e  of r e a l  value i n  supplementing l o c a l  p roh~~c t ion  rihilct making no 
attempt act ively t o  discowage individual Co-operative Societies" orders. 
It is iiiisleading t o  say tha-t the ad,ninistrative aE.i;horities of the archi-  
pelago have the r igh t  of supervision of the Co-operatives. Although the 
Co-operative Societies '  Officer i s  i n  prac t ice  an acliiinistrative o f f i ce r  
h i s  primary concern i s  the business success of the Co-operatives and every 
e f f o r t  i s  l:,iade t o  preven-t the  Co-operative movei:ient becoming a quasi- 
Government Organization. (Note by the Administration of t he  Gilber t  and 
E l l i ce  Islanda Colony. ) 



In  s.ddition t o  various obgects iieeded i n  t he i r  da i ly  l ives ,  -the 
Gilbertese iiianufac-ture cer ta in  &her a r t i c l e s  t o  s e l l ,  such as  ain(;le 
or  double mats not dyed but  made of d i f fe ren t ly  coloured s-tre~is, 
children's  mats, coconut f i b re  mats, voven baskets (round o r  rec'ianiplar), 
various kinds of small t ab le  mats, vide-brimmed, f inely-woven hats,  and 
s!rords of hard+7ood decorated rri-ti.? sharks teeth  (models of old mapons ) . 
Unfortunatel.y, the ,i;ra.de value of these i l r t ic les  is much l e s s  than it 
could be. For exmple, a place mat i s  sold for  i s h i l l i n 2  5 pence txnd a 
glass  mat or coaster 3 pence. Providins the f i b re s  were alreacly pre- 
sared, one could be made i n  a day. A siinyle sleeping mat costs 12 
shill in;:^. It vould take a rreelr Lo i,iake one, a t  the  r a t e  of t en  steady 
hours of work a day. We do not thin!; Ghat auar Gilber t  Island iioi;i&n 
~ lould  make t h i s  e f fo r t ,  even i n  double -the time. For infornla-Lion, I r e  
have included i n  the  table  X I X  -the quawiities of hsndici-af-is e:qor'Led 
i n  1950 wi th  t h e i r  value f o r  each is land (sharks1 f i n s  a r e  ixlUi.ed).  

These a r i i c l e s  a r e  nranufac-tured pa i t icu la r ly  i n  the  sou the~n  islands 
where, l i v ing  conditions being more severe .than i n  the north, the Gilber t  
Isla-ader has greater  need of a subsidiary source of income during years 
of drouyht. However, a s  soon as  copra sa les  soar again u i t h  -the re turn of 
favourable conditions, he immedia.tely abandons t h i s  addi t ional  source of 
income. Indeed, the greater  the production of copra the s~iiallei" rill be 
the output of handicrafts; but  inversely, handicraft manufacture i r i l l  not  
iiicrease ai; a. ra-te proportionate t o  .the decrease iL1 incame from copra. 

The diversi.ty of a r t i c l e s  ma;nufactured varies with the islands.  Thus 
Arorae ma.inly produces rride-brknined hats ,  t ab le  mats and sleepiilg mats; 
Onotoa, co i r  s.;;-riii&s and ropes, and baskets, Nikunau, various i;ypes of 
baslrets and swords decora-ted x i t h  sharks' teeth;  Tamana, co i r  s t r ing ,  
bel-ts snd mats. The Island of Beru produces everything, while Bui;ai-itari, 
i n  the nori;h, has concentrated oil the production of baskets. 

Since r;hese various a r t i c l e s  shoulrl be considered here only is re la t ion  
t o  t h e i r  export value, rrhich is condi-tioined by t h e i r  appeal for  outside 
'buyers, i t  may be useful t o  examine t h e i r  chances and c o n d i t i o x  of Suc- 
cess.  

:imong a r t i c l e s  oS l imited appeal aye repl icas  of ear ly  veqpons. 
However pleasan'c may be the t rad i t ion  rrhich impels the  Gilbert  Islander t o  
of fe r  the v i s i t o r  these models bris-i;liin:, with two r o w  of sharks1 teeth ,  
it i s  regretLable t h a t  he takes such pains t o  make thein, Apar-t froN 
illUsC5WQS and a few col lectors ,  r,rho special ize  i n  t h i s  kind of -trophy, ferr 
curio-huntins ' tourists  vould be interested i n  such ~umbe~sonie objects,  
T?hich a r e  d i f f i c u l t  t o  transpor-L aiid can inl ' l ic t  in jur ies  'too ees i ly .  
Art ic les  havins a ready s a l e  include tab le  and sleeping m t s ,  co i r  door 
mats, and other produc-ts of cocoin~>.t or pandanus leaf  f i b re .  These a r e  
both or ig ina l  and useful,  with tier/ at-traci;ive psLi;erns resul t ing from 



TABU3 XI): 

@..antities of Handici-nf'c E O ~ L I C - 6 s  exported i n  1950. 

Mats Fans Svords Baskets Sharlcsl f i n s  E::port value i n  
pounCs s t e r l i ng  

Island Units k i t s  Units Units Weight ( l b s )  Pouilds Shil-  Pence 
l ings 

Makin - - - - 80 5 
Butar i ta r i  - - - 200 - 38 10 
I%raliei - - - - 108 5 - 15 
Abaiang 9 - - 185.5 15 
Taram 1 - - - 2,722 179 - - - - 7 4 
Maiona 15 4 - - " - - 19 
Abernaim - - - 
Araiiulta - - - - - - - 
Kuria - - - - 8; 5 - - - 6 3 
Nonout i i) 3 2 1 10 
Tabiteuea 7 - - - 2,267.5 153 13 6 
Beru 5 35 - - 5 3 228 62 9 2 
Ono'ma - - - 39 157 23 3 11 
Xik! mau - 7 55 - 388.5 43 - 3 11 
Tai;-na 150 - - PO 6f3 1'7 6 
*.ro."..; 2 ;,e 221 - .. 15 1,128 1.84- 3 11 

To-tals 94-5 7 55 310 7,659.5 '792 2 4 



the s l t i l l f u l  use of l i g h t  and dark s-iravs. Fine straw hats  a r e  very 
handsome a r t i c l e s  and -there should be quite a good ou t l e t  f o r  -:hen1 once 
the search f o r  markets l i ke ly  t o  absoj.;~ them re3ularly has been properly 
or~ail ized.  

Quali-ty a:ld Defects 

Many of these a r t i c l e s  display very f ine  handrrorlr and iernaTl;able 
regular i ty  i n  weaving. Unfortuna-ely, l i t t l e  a t tent ion is paid t o  uni- 
formity i n  pa t te rn  or  s ize .  For c:.r,aq~e, we always found i-i; impossible 
Lo rflalte up a iil~.'tchiil& se-t of a dozen or  even half-a-dozen place iil?:bs snd 
coasters, ho~rever great  the nunioer of ar-bicles of each t , ,ve brought t o  us .  (1 )  

Despite t h e i r  indispu-bble ir,q>or'w3nce, these products can briilg o'ily 
a l imited mone.bary re turn t o  be added, for  the benefit  of -the native, -to 
ihe reserve funds already formed by .the co-operatives. They riodil not 
suff ice  t o  save tile population of the  Gilber t  Islands,  were -they one day 
t o  suffer  a more intense and prolon;ed drough-t than they have done so  f a r ,  
and need t o  buy g e a t  quant i t ies  of food. 

(1 )  The shortcor~~ings of non-matched s e t s  of -table rfla.ts, e-LC. has long 
been a,pprecia'ced m d  since the iiict~~guraCion of the Co-operatives every 
endeavour has been (aiid i s  being) !,iade t o  remedy t h i s .  There is, ho~iever, 
too such sp l i t - t in& up of the work bc-L~reen individuals rrhich inevitably re- 
su l t s  ia baa1.y matched se t s .  (iVote by the Administration of the Gilber t  
and El l ice  Islands Colony). 



CO-OPERATIVE SOCIETIES 

It is not within our province t o  go iwto de t a i l s  of the  s'i;rucLure 
and accoun-ting of -the co-operative soc ie t ies  as  they are d.esuibed fu l ly  
i n  the annual reports of the  administration, from which much of the  in -  
formation below was obtained. The p r i x i p l e  of these organizations and 
t h e i r  various objectives a r e  the  only inatLers of interes-l; here. It is, 
however, useful t o  reviev b r i e f l y  the  successive stages of t h e i r  develop- 
ment. 

In 1931 M r .  H. E. Maude vas responsible f o r  sxpervising the formation 
on the is land of Beru of two co-operative societ ies ,  know i n  the ver- 
~ ~ a c u l a r  as  boboti. They were a repl ica  of a society  establisilecl a t  
Vaitupu i n  :he E l l i ce  Islands i n  1926 b,: Mr. Ken~ledy and the i r  rapid 
developriient shoved t h a t  they met a r e a l  ileed. However, tihey were only 
small organizations; the  number of mmbers of each did not exeecl '-10 

hundred. TheiP income derived pa r t l y  from the difference of 10$ betveen 
the pr ice  at vhich .they bought goods and -that a t  vhich they resold them 
t o  meiiibers, and pa r t l y  from the difference of 10 sh i l l i ngs  per ton of 
copra between the pr ice  paid the producer and the s e l l i n g  pr ice  t o  the 
pr ivate  -trading con~panies . 

As ear ly  as  1934, -the Gilbert  Archipelago alone had 'chir-Ly-four of 
these small soc ie t ies  t h r o u ~ h  which vere channelled a very high proportion 
of the transa.ctions between producers a d  consumers on the one hand, and 
the trading companies oil the other. 

In  19b1 came the war and the Japanese occupation. The soc ie t ies  were 
autorfl~tica.lly l.iqui&ated by the cessation of t h e i r  a c t i v i t i e s ,  and p r i -  
vate companies disappeared for  the  same reason. The war thus created a 
new s i tua t ion .  From 1944-, the Government, which 5ras concerned :iith re-  
scoring che economy of the Gilbert  Islanders,  supplied them with stocks 
sent  from F i j i ,  and short ly  aftermi-ds formed a "Government Trade Scheme" 
on the strength of a loan of 28,250 Australian pounds granted by the 
metropoli-ta~l Governmen-t . 

The aims of ibis nev orgadza-Lion weye t o  import various consumer 
,goods, t o  export copra, and t o  develop other e ~ y o r t a b l e  produc-6s. Since 
134.6, hovever, new encouragement has been givefi t o  the  formation, on a 
wider basis,  of a co-operative organization extending t o  a l l  the islands.  
As a r e su l t  of the a c t i v i t i e s  and perseverance of nen such as W. G. 
Alexander and I. G. Turbott, confideilce i n  the  co-operative soc ie t ies  
s tead i ly  increased. These organizers have taken i n t o  consi6eration -the 
different  tradi-t ions of each group of islands.  

A committee with i t s  o m  administration was formed on each island. 
The "boboti", the former pr ivate  aa'cive companies, and the "tsi1gii;ang1', 
a so r t  of syndicate, were incorpora-Led in to  the present co-opei-a-Live 
soc ie t ies .  



In  1911'7 the  number of members was 5,050; i n  1948, 7,898; i n  1949, 
9,6(1, a d  ia 1950 approximately 12,000. Iii the  same period the n~unber 
of customers increased from 6,000 i l l  1947 t o  24,800 i n  1948, -to 21,500 
i n  194.9, and t o  appro::imately 32,000 i n  1950. Everyone on an i s land can 
be considered a customer. Althoush only the head of a family i s  normally 
a member of .the loca l  Co-operative Society, a l l  h i s  family coirsider thern- 
selves equally inernbers . 

The continual improvement i i l  'the s tandi i~g of the  co-operatives may 
be a t t r ibu ted  both t o  the  sys-tem of o r~an iza t ion  and t o  a very high copra 
pr ice  leve l  as a r e s u l t  of which the Colony Wholesale Society made l a r ze  
annual profi-ts .  The Stabiliza-bioil Fund i s  a t  present (1951) of the ordei- 
of 120,000 po~llds, of which some 40,300 pounds are  on loan t o  the Colony 
l~lholesale Societg and 20,000 pounds ii~ves-Led i n  Australian Conm~onriealth 
Treasury Bonds. The in t e r e s t  i s  375 arid i s  reinvested every s i x  months. 

As copra i s  the niaJor resource, it may be advisable t o  indicate the 
percentage dis t r ibut ion of the F. 0 . B ,  price paid by the Uni-tecl Ii(iiie;dom 
Ministry of Food. The fol1o:ring a re  the figures given us by the Adminis- 
tra-tion of the Gilbert  Islands.  

I. 
11. 

111. 

I V .  

v. 

Total 

E:;rport Taxes 
Cost of handling a d  lo s s  i n  ??eight a t  
the "Colony Wholesale and Islznd Co- 
opera-Live Societies" 
Commissioii and p r o f i t s  of the above- 
men-tioned Societies 
Coxtribuiion t o  tile development fund of 
the Go-operative Societ ies  and Copra 
Stabi l izat ion Fund 
Det producer ' s  p r ice  

( 1 )  The 1952 copra pr ice  figures vere as  f o l l o w :  

I Export Taxes 20. 6. 3 %  
I1 Cos-t of handling and 

loss  of \!eight; a-t 
C.1.1.S. : 1 2 . 1  3, a t  
i s land appro;:. 3 pds . 15.19. 3 

I11 Commission a.nd Prof i t s  : ' 
c,s.s. 6.19. 6 
Island 
Society 3.16. 8 10.16. 2 

I V  C.S.D. and C.W. f ind  8.10. 0 
V IIet Producer's Price 25.13. 4 

( ~ o t e  by the Administration of the  Gilbert  and E l l i ce  Islands ~oloil:.). 
* Prices are i n  pounds, sh i l l i ngs ,  and pence. 



The re la t ive ly  high proportion vhich is placed i n  reservz w i l l  be 
no-bed. The l a t t e r  could serve a s  a security fund i n  the event of a 
d i sas te r  or i f  the pr ice  of copra f e l l  so low tha t  even i ts  transport 
would no lonzer be just i f ied.  

Apart from the reserve funds i n  the banks, the co-operative or- 
ganiza,tions already own cconsiderable equipment; trro motor boats, s i x  
sa i l i ng  ships, three launches, three pui t s  and seven trucks, t o  which 
must be added docks , copra %rarehouses and miscellaneous equipmen-c . 
Finally, i a  addition t o  voluntary coatributions t o  the reserve funds 
u r  the equipment pvrchasing funds, the co-operatives a r e  responsible 
fo r  the costs of administrative aild exzcutive personnel. 

Id addition t o  a c t i v i t i e s  d i r ec t ly  re la ted t o  copra, there is -the 
Colony Handiwafts Co-operative Society ( 1 )  which since 1350 has been 
dealing with various products and ma;iufac'cured a r t i c l e s  - see e a r l i e r  
chapter. 

Conclusion 

f1par.t from the present importance of the co-operatives i n  the ac t iv i -  
t i e s  of the archipelazo, the future :ole which the accumulated reserve 
funds may play one day ensures for  the mass of copra producers - i n  fac t ,  
for  a l l  the  Gilbert  Islanders - securi ty  vhich migh-t extend over several  
years. The co-operatives have already anticipated t h a t  i n  the w e n t  of 
a d i sas te r  such as  the collapse of the copra marltet, war, e tc . ,  expenditure 
~rould f i r s t  be reauced i n  wqjrs which nould not a f f ec t  the  produce-r. It has 
been calculated tha t  a f a l l  of 25$ i n  tine pr ice  of copra rrould not a f f ec t  
the nat ives1 income. It is estimated t h a t  present reserve funds vould be 
suf. f i c i e n t  t o  meet four years of slump, or other d i f f i cu l t i e s ,  vh i le  
guaranteeing 10 ~ounds  per ton of copra Lo the producer. 

The s ize  of these reserve fwnds, vhich a re  continually increasing, 
i s  such t h a t  one  nay contem~late  the poss ib i l i ty  of an e:q>ert enquiry in to  
the u t i l i z a t i o n  of secoudarjr products from the cocoilut palm. This view 
has encouraged us .to suggest a p r o p m e  fo r  the improvement of coconut 
groves in  the trhole archipelago, i n  .;;he bel ief  t h a t  the co-ogcratives 
could. meet the  outlay necessary for  such a prograri'me, a s  outlined i n  our 
recorrmenda~tions . (2)  

1 1 )  The Handicrafts Society has been t a k a  over and run by the Colony 
Wholesale Society since 1950. 

( 2 )  It should be borne i n  mind t h a t  although the Reserve Funds may be 
large most of the Societies a re  s t i l l  i n  &ebt and the value of the i r  assets  
is extremely d o u b t f ~ ~ l .  .The Co-operative Societies could not i n  present 
circuistances possibly meet the cos-t of the Coconut Palm enquiry envisaged 
by D r .  Catala since the i r  funds and energies must for  some time t o  come be 
devoted t o  consolidation and the  attaiiui~ewt of a sa t i s fac tory  f inancial  
posi-tiori. ( ~ o t e  by the Administration of the Gilbert  and El l ice  Islands 
Colony) 
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We have observed that ,  apar t  from European "supervision" ( 1  in- 
dispei~sable) , the whole co-opera t ive  movement i s  i n  the haiids of Yne 
natives. It is astonishing tha t  the  i i ldividualist ic character of the  
Gilbert Islander should have fit;;& i-tself  so  quickly i n t o  these ~ 0 n ~ l ~ l l i t y  
organizatioiis. The beginning tias cer-tainly very d i f f i c u l t ,  but .the natives 
-themselves assured us t h a t  vhat had impressed them most was the sense of 
ormership rrhich they rapidly acquire& torrard a l l  the equipment 1:rhich ?iorlts 
before t h e i r  eyes, and which they l;i20~1 belongs t o  them - frox the truck 
which comes for  t he i r  copra and vhich enables them t o  t r ave l  about the  
islsnd, t o  the  ship which takes .tha-t same copra t o  Taram and on rrhich 
they themselves may t ravel .  Their money i s  workii~g and they are  seeinz 
it worlsink. 

Whether o r  not they are  arrare oi' the  securi ty  which the f inancial  
funds i:i the  banl~s represent i s  of l e s s  importance than the f a c t  t h a t  
t h i s  secur i ty  does ex is t .  

A fey? disconteiited, or  perhaps ill-informed, people (ao'i, holtiever, 
in native c i r c l e s )  have disapproved of the fac.t t ha t  the orrner does iiot 
receive a l i t t l e  more money f o r  the  coprz which he produces. Bu'c a e  a r e  
of the opinion tha t  the outstanding merit of the promoters and 'tilie or- 
~ a n i z e r s  of the co-operatives rias precisely  ,this a b i l i t y  t o  ii~pi-ess upon 
the membe~s the rrisdorfl of forming reserve funds as  a precawkio~~ against  
bad years, ra ther  than squanderin:, t h e i r  money,. And "squancler" i s  the  
r i&c word, i f  one consiclers the i-apidi.Ly with which moiley can disappear 
i n  a few hours. Even i f  the Gilba-6 Islax?der';ranted t o  accui~ulate per- 
sonal savings he could not do so, a.s he clings so  tenaciously t o  the 
current prac-tice according t o  which parents and friends may cpickly im-  
poverish any native returnins -to the  vil lage,  rich from a sa l e  of copra 
or  riages earned abroad. This prac t ice  of bubuti divides the money t o  
such a degree tha t  it leaves -to each person only a t iny  purchasing povrer, 
suf f ic ien t  t o  buy insignif  icailt t r i f l e s  such as  sweets, f rippe?ies o r  other 
useless a r t i c l e s .  So, i f  the nat ive earned double what he does for  h i s  
copra, h i s  posit ion would be exac-tly the same. And, as  the Co-opera-tive 
Societies Officer to ld  us ,  the more money the native has, the z rea te r  h i s  
tendency Lo neglect the vorls vhich provicles the money and the more he up- 
s e t s  the balance of his  d ie t .  

Formerly, i n  the days vhen a feu b ig  firms monopolized trade,  the  
native received more, but no reserve fu id  was established. It i s  ob- 
vious t ha t  the Gilbert  Islander,  v i t h  the  l i t t l e  monev which h i s  individual 
income represents, vould never have had tine advantages vhich he enjoys 
today from the trucks and ships of the  co-operatives, and i n  par t icu la r  
the lat-ter, which enable him t o  tiravel from is land t o  is land i n  a region 
so lac!iing i n  means of communication, e;ld i n  which the ancien-t kLlo~.rl.edge 
of navigation has been l o s t .  

Tl~erefore, we cannot but admire unreservedly such a ren~arkable or- 
zanization uhich has only some small defects which time, m~xch be t t e r  than 
any detai led recomrfiendations, $ r i l l  i-erfledy. 



CHAFTER 16 

COTCLUSXONS AND RECOMMXl\DATIONS 

PART I: A PROPOSED PRCGRW OF A G R I C U L W  IPG'ROVEPkENT 

Experiment Stat ion 

Any programme f o r  the  improvement of Gilbertese resources w i l l  hinge 
on the creation of agr icu l tura l  experiment s ta t ion ,  which w i l l  have not 
only technical but e&ucational functions. I t s  establishment i s  therefore 
of the utmost importa;oce. Even within t he  l i ix i ts  of a modest and reason- 
able undertaking, the work of the s ta t ion  w i l l  be effect ive only i f  it i s  
carr ied out under conditions which reproduce the custaxary native environ- 
neat .  The s t a t i on  should be an experimental garden devoted chiefly t o  the 
imj?rovement of economic plants  already ex is t ing  i n  the  islands ra ther  than 
a p l a ~ l t  introduction garaen. Along these l ines ,  it ~rould be excellent i n  
providing useful and prac t ica l  demonstrations. 

The slow response of the coconut palm t o  a t t e q t s  made t o  improve the 
yield  precludes any hopes of spectacular and rapid resu l t s ,  and intense 
C ~ r o u g ~ s  w i l l  fur ther  delay them. However, the  programme should be cilvis- 
aged Oi? a long-term basis,  and the trro objections j u s t  i,ientioned should. not 
discourage i t s  tmplemeltation . 

The projected s t a t i on  v i l l  have t o  deal  with i;?afly other problem be- 
sides those of the cocmut palm. It w i l l  be necessary t o  study the selec- 
t ion  and irnproveneint of species of basic econor;ic ?mportance: Cyrtosperna, 
Pandanus and Artocarpus. The s t a t i on  should a l so  give a t ten t ion  t o  o.i;her 
plants of secondary importance, par t icu la r ly  the  banana, f i g  and Tacca. -. Finally, it w i l l  be essen t ia l  t o  es tab l i sh  nurseries for  t r e e  species lil- 

cluding t r ee s  already present i n  the group but  gradually disappearing i n  
the absence of replanting and those which a re  recopmended f o r  introduction: 
Caouarina and Araucaria. 

Proposed Programme for  the Coconut Palm 

A t  the  moment, it is rather  d i f f i c u l t  t o  es'cimate even approximately 
the eqendi ture  involved i n  the imp1ementatio:n of a programme of improve- 
ment for  the  coconut groves. Such a programme c m  hzve r ea l ly  profitz.ble 
resu l t s  only i f  suf f ic ien t  means a r e  made avai lable .  It necessitates,  i n  
addition t o  the orgainization and fuinctioniag of the projected experiment 
s ta t ion,  the permanen-t presence of a coconut s p e c i a l i s t  ass i s ted  by Ewe- 
peal18 and natives.  Other expenses, although temporary, mustbe taken i n t o  
accoun-t; fo r  instance, a survey by a hydrologist rrould be very useful for  
the prac t ica l  study of the rocky platform i n  some islands such as  Nikunau. 
Af'cer much observation, ire came t o  the conclusion t h a t  a se r ies  of cracks 
i n  t h i s  rocky pla.tform wade a t  regular in te rva ls  v i t h  explosives might i m -  
prove the condition of coconut palms growing a.bove i t .  However, as  ve 
cannot forsee the exact r e su l t s  and do not Liorr rrhether unpleasant reper- 
cussions might follov,  we .Lhink t h a t  a s p e c i a l i s t  i:i geology and hydrology 



could formulate a plan ol' blas-ting t o  be car r ied  out on def in i te  s i t e s .  The 
cost  of t h i s  vork would be very low, and it night  then be possible 'to give 
thousands of coconut p a h s  e chance t o  develop be-tter and increase t h e i r  
yield in proportion. This spec i a l i s t  rrould, of course, a l so  help i n  the  im- 
provemen-t of the  cul-Lure of other plants  such as  babai and h i s  r o l e  r r i l l  be 
discussed again belorr. 

Assuming t h a t  a coconut improvement program should extend over a mini- 
mum period of f i f t e e n  years ( the  necessary time t o  obtain tangible r e su l t s ) ,  
and;that the expense involved should be approximately several  thousand 
pounds per year, the invested cap i ta l  could probably be xaortized qui te  
eas i ly .  . 

If t h i s  programme could be implemented i n  a constructive s p i r i t  s i r n i -  
l a r  t o  t ha t  which has l e d  t o  the  success of the  co-operatives, one could 
e ~ p e c t  an extra  production of copra more than suff ic ie i i t  t o  redeem i n  a 
few years the cap i t a l  invested, even with pr ices  lorrer than they a re  a t  
present: It is understood t h a t  only unproductive or  nearly unproductive 
palms vould be replaced, so t ha t  t h e i r  destruction rrould cause a s  l i t t l e  
loss  as possible. Considering the  r e l a t i ve  nature of any forecast  under 
present conditions, and becmse no production da-La f o r  a long enough period 
a re  available f o r  these islands,  it is impossible f o r  us t o  c i t e  even ten- 
t a t i ve  figures . 

To follorr another 'wain of thought, the  output of copra made from 
nuts on cer ta in  islands v i l l  always be very loci. Thus i n  the southern 
islands where drought conditions a r e  more in t e~ l se ,  the  number of nuts re- 
quired t o  make a toil of copra r r i l l  be t%io o r  three times tha t  i n  the  
northern or  cen t r a l  islands; even during periods of nearly normal m i n f a l l  
'the cliffereme w i l l  alriays be great ,  because of t h e  generally more adverse 
conditions peculiar t o  the  south. It i s  expected t h a t  general improve~i~cnts 
and the necessary replacment programme w i l l ,  iievertheless, increase the 
n~unber of nuts prodwed on these i s lands .  Excessive optimism should be 
avoided i n  t h i s  connection, and we strongly advise leaving as ide figures 
for  the southern isla.ilds when compiling production forecasts,  i n  any es'ci- 
mate established on a large scale .  Even a f t e r  an inrprovement programme, 
the increase i n  production of these islands rrould probably be very small. 

The overal l  increase i n  production which should be expected from the 
ten other islands should be i n  r e l a t i on  t o  the  e f f o r t  made. Technicians 
studying a large sca le  improvement programme rrou.ld see whether the  in- 
creased production of a liirlited number of coconut p a l m  i n  each is land 
vould be su f f i c i en t  a f t e r  a time t o  amortize the e:cr,e;~se involved. But 
it is obviously necessary tha t  t h i s  azaortization not be a t  the expense of 
the income t o  which the natives are  e n t i t l e d  for  each ton of copra pro- 
duced, or  of the normal quota of ea t ing  a;nd drinking nuts t h a t  they require.  
It seems from the data i n  hand t h a t  t h i s  can be avoided. 

On the other hand, it should be made c lear  t h a t  the problem should not 
be considered exclusively from a f inancial  point  of view. There is, iildeed, 



another irflportant aspec-t, which i s  rea l ly  the  human aspect. In  f ac t ,  the  
question here i s  t o  insure the l ivelihood oi.' a regv.larly-increasing popula- 
-tion, and the projected improvement program coi-iceris the basis  of Gilbertese 
s~?bsistence,  the c o c ~ i l ~ t  palm. 

We recognize, however, t h a t  a governmen'c faced with so many other 
problems more important than t h i s ,  cannot -t ie clorm cap i t a l  i n  such ail ill- 

vestment for  a very long period. Another obvio~1.s solv.tion suggests i t s e l f ,  
t h a t  i s  the mdertalring of t h i s  prograrme by the co-operative organiza- 
t ions .  - 

Two reasons favour t h i s  proposal: the first is t h a t  .these co-opera- 
t ives  build up annually - chief ly  because of the high pr ices  of copra Over 
the past  few years - large reserves i n  comparison with which tin annual 
expenditure of a few thousand pounds would not be prohibit ive.  The second 
i s  t ha t  an increase i n  production i s  needed fo r  the subsistence of the 
Gilbertese population. Therefore, even i n  the event of a copra pr ice  slw11p 
before complete amortization the investment ~.rould s t i l l  be jus t i f ied .  If 
the Gilbertese a re  one day deprived of the income from high-priced copra, 
a t  l e a s t  t he i r  existence w i l l  be ensured by the production of t he i r  COCO- 

11ut p a h s  and the si-tuation v i l l  be improved i f  the coconut palms produce 
more. However, i f  copra pr ices  decreased t o  a point  where f re ight  expenses 
would no longer be just i f ied,  t h i s  product, i n  addition t o  i ts  place iil  

hman d ie t s ,  could be successfully u.tilized i n  pig-raising, a source of 
income hi ther to  en t i re ly  neglected by the natives.  

Interim Attention t o  Coconut Groves 

Pending the establishment of the projected e:~erirflent s ta t ion,  a 
prel-iminary campaign of improveinent could be undertaken irmediately i n  
some par t icular ly  neglected areas .  Abemarfla and Arailuba Islands a re  the 
most typical  i n  t h i s  connection, and it appears tha't Icuria, which we were 
not  able t o  v i s i t  is in  a s imilar  condition. Considering the neglect i n  
Abenama (with the exception, of course, of some rrell-tended areas such as 
the s i t e  of the Makin school group, and two plantations) and the presence 
of -the insect  pest  Graeffea, i-i; trould be most advisable t o  s t a r t  with t h i s  
island. 

What should be done: I h r o u l d  be highly desirable that each owner should 
remove, i n  the plots  of land belonging t o  him, palnis undeniably unproduc- 
t i v e  because of the i r  age or defects,  and t rees  k i l l e r b y  f i r e .  He should 
a l so  destroy the self-sorm palms grown from fa l l en  creating a dense 
tangle of useless and unproductive plants, and should suppress ruthlessly 
the abnorinal or unheelthy specimens, some of vhich a re  breeding grounds for  
pests .  He should make more frequent inspections of h i s  land t o  co l lec t  
f a l l en  nuts. He should heap a l l  the scat tered debris around the pahis. 
Port~ulately,  Oryctes rhinoceros does not e x i s t  i n  these islands,  so these 
debris heaps do not en ta i l  the r i sks  found i n  other regions of favoring i ts  
development. Suitable areas abandoned without reason, or devoid of palus 
through f i r e  or other causes, should be replanted. Pending the day ~rheil 



r e a l  selections can be efTected, seed nuts should. be taken from palms offer- 
ing a combination 0%: favowable charac te r i s t ics  ( t he  natives know the bes t  
ones ) . 

This w i l l  be the l a s t  of our recommendations on what could be under- 
taken immediately. If fur ther  guidance were needed a t  t h i s  stage, useful 
advice could be given i n  r e l a t i on  t o  nurseries f o r  seed nuts,  t o  the  bank- 
ing of ear th  around cer ta in  coconut palms under special  conditions, and 
t o  various f e r t i l i z e r s .  

Errors t o  be avoided: To pass from the present s t a t e  of a f f a i r s  t o  tile 
exact opposite would mean upsett ing the exis.tiiig balance. I n  other words, 
one should re f ra in  during the ear ly  stages f ron  corfipletely clearing the 
ground as i s  done i n  plan-tations. Clearing away a l l  elements with a fer-  
t i l i z e r  value such as  ro t t i ng  trunks, coconut h~lslcs, and old leaves, should 
be avoided. Shrub-like species, such as  t e  u r i ,  -te nao, and t e  rel should 
not be systematically destroyed for  the  sake of t idiness;  t h i s  applies even 
more t o  1011 plants  which a re  often of considerable value, especially i n  
areas vhere the palms do no-t grow very densely. 

Recommended r e s t r i c t i ans :  Because of t h i s  balance rrhich should be preserved, 
it would be advisable not t o  permit the  introduction o-i' ce r ta in  mammals, 
and i n  par t icu la r  rabbi ts  rrhich have already caused untold damage i n  other 
Pacific Islands. Goats ~roulcl be another undesirzble introduction, but  
probably could not survive on t h e i r  o m  on low is laads .  

Quarantine measures for  protection of planta'cions: Fie a r e  firmly convinced - 
and ve are  not alone i n  -this - t h a t  without the  coconut, the native would 
not be able t o  ex i s t  fo r  aay length of time. Without the  food resources 
from it, chiefly the valuable toddy, the  l i f e  of the  Gilbertese would. per- 
force be most t r a g i c d l y  uiibalanced. Any serious at-tack affect ing the  ex- 
is tence of these pa lm vould therefore threaten the very l i f e  of these 
people. 

We have seen tha t  i n  the  Gilberts, the cocollut palms a r e  f r e e  of the  
major pests found i n  other pa r t s  of the Pacif ic .  Ho~vever, Abemama Island 
i s  the scene of a very s lov  but indisputable increase of Graeffea cocophaga. 
Therefore, i n  the matter of careful  protection of the coconut palm i n  the 
Gilbert  Islands, equal care should be devoted t o  the  c ~ n t r o l  of pests  a l -  
ready present and oP those rrhich may be introduced l a t e r .  

Internal  measures concern only the t e r r i t o r y  of Abemama. They should 
be directed constantly t o  the  avoidance of aily possible t ransfer  of Graeffea 
t o  o-ther islands of the archipelago, especially t o  the  northern islands 
which have a heavier r a i n f a l l  and would probably be more sui ted t o  the 
rapid m l t i p l i c a t i o n  of t h i s  pest .  The s h e l l  of the  eggs of t h i s  orthop- 
teron i s  extremely hard and r e s i s t an t .  The egg hatches out only several  
weeks a f t e r  being l a id .  These two fac tors  therefore increase the chances 
of eggs hatching out i n  places f a r  from the infested area.  m i l e  we iiiay 
wonder why t h i s  insect  has fortunately not y e t  spread, Ire must admit t ha t  
t h i s  could eas i ly  happen. For example, t he  eggs f a l l  from the leaves i n to  



open bags during copra-cutting o r  gathering. The bags which a re  l i ke ly  t o  
leave the island should therefore be very carefully examined. 

External communications, while infrequeKt, a re  nevertheless quite suf- 
f i c i e n t  t o  f a c i l i t a t e  the introduction of insects  which may become danger- 
ous pes t s .  Cargo should therefore be very carefully checked, not only i n  
t h e  Tarawa area, which i s  the first port  of c a l l  for  most ships, but a l so  
i n  a l l  the islands of the archipelago t o  which some ships s a i l  d i rec t ly .  
Numerous other examples could be given of the many poss ib i l i t i e s  of contain- 
ina,tion from sources outside or ins ide  the group. In fac t ,  t o  ensure ef- 
fect ive control, an elaborate quarantine organization w i l l  have t o  be 
established and we are  well aware of the d i f f i c u l t i e s  involved. 

In  br ie f ,  the control of imports from overseas, including ill-considered 
introductions of new var ie t ies  of coconut palrns t o  areas chosen a t  random 
(t'nis could extend t o  the introduction of any plants) ,  the  in s t i t u t ion  of 
adequate quarantine and, i f  possible, of cleaning-up operations i n  t e r r i -  
t o r i e s  such as  Abemama const i tute  the basis  of t h i s  recomendation. Since 
it i s  intended t o  safeguard the basic wealth of the Gilberts we f e e l  t h a t  
no e f fo r t  should be spared t o  ensure i t s  implementation. 

In several  cases, we have only touched upon cer ta in  questions and 
others have been purposely neglected because they a r e  re la ted  t o  problems 
r e s t r i c t ed  t o  cer ta in  islands o r  s t r i c t l y  connected with loca l  p o l i t i c s .  
Generally a l l  the recommendations fo r  the  improvement of the present con- 
di t ions i n  coconut groves come back t o  the need for  be t t e r  land u t i l i za t ion .  
While the Gilbertese f rugal ly  make the best  of everything i n  t h e i r  da i ly  
l i f e ,  they neglect much of t h e i r  land. 

The population of these t e r r i t o r i e s  i s  increasing and it w i l l  be neces- 
ary, i n  the in t e re s t s  of the people, t o  survey much abandoned or neglected 
land. There a re  even sohle islands where ancient constraints s t i l l  burden 
the inhabitants and mke them ashamed t o  work cer ta in  lands for  fear  of be- 
ing mistaken for  slaves. Such factors  a re  so many hindrances t o  the in- 
creased ac t iv i ty  .which the authori t ies  would l i ke  t o  encourage. The pres- 
en t  s i tua t ion  is f a r  from alarming, but the problem a,ppears greater  when 
considered i n  re la t ion  t o  the future .  It is l ike ly ,  however, t h a t  an im-  
provement programme would eas i ly  bring resu l t s  rritkiil 1 5  years and t h a t  
the increase i n  produc-Lion would then be suf f ic ien t  t o  meet the  increase i n  
population. But it must be s a i d  t h a t  any improvement uxdertaken would, 
i n i t i a l l y  a t  l e a s t ,  encounter everytrl~ere the  indirference a,nd indolence of 
the natives which a re  qui te  unSLerstandable. Observers i n  other areas of 
the Pacific have maae the same remark i n  connection with the  sane problem. 
No attempt t o  improve the coconut groves and generally the material  l iv ing  
conditions of the natives will be successful unless they themselves lend 
t h e i r  support t o  it. The Gilbertese a re  not systematically opposed t o  some- 
thing new, but they are  not inclined t o  pers i s ten t  e f for t ,  especially if 
they have no proof t h a t  'chis can be quickly prof i table .  It i s  unfortunate 
t h a t  the coconut programme ranks f i r s t  among the improvements t o  be carr ied 
out.  The coconut palm is a, slow-growing plant  and the  bes t  a t ten t ion  given 



t o  it w i l l  bear f r u i t  0i1ly a f t e r  many years. I n  o-t'ner words, Spectacular 
resu l t s  should not be expected from the experiments. This does not iilean, 
hovever, t h a t  they should not be attempted, though m c h  perseverance, 
great  consistency i n  the  aims, and t h e  most divers i f ied forms of propaganda 
v i l l  be needed. 

Finally,  it must noi; be forgotten tha t  any r e s u l t  -- obtained on the 

be planned f o r  a wid& area than t h e  Gilber t  Islands, and t h a t  govermnellts 
controll ing t e r r i t o r i e s  with the same problems consider participati i lg fi- 
nancially i n  the improvement programme f o r  the  Gilbert  Islands group. 

Irrprovement of other useful plants  

Cyrtosperlaa: Although babai is not  an absolutely e s sen t i a l  food, it zppears 
Chat t he  Gilbertese, ?rho a re  so fond of it, e a t  it i n  such small quant i t ies  
only because of the  trouble of paving it. As t h i s  p l an t  can only groir in 
p i t s ,  i t s  area  of cul t ivat ion is very l imited and could be increased only 
by very hard work. We have pointed out t h a t  ?re never sarr recently-made p i t s .  
We can understand why the native, once he has an assured minimm of babai, 
balks a t  such arduous labor which must be undertaken wi th  tools  only 
s l i gh t ly  l e s s  rudimentary than those of h i s  eiicestors. We wonder whether 
the physical d i f f i c u l t i e s  which a r e  such an obstacle t o  the  expansion of 
babai cul t ivat ion could not be eliminated t o  a  rea at extent with the use 
of modern machinery. Such equipment could excavate as  f a r  a s  the roclcy 
platform, c lear  a ~ a y  the ear th  and f i n a l l y  break the platform. This recorn- 
mendation i s  closely a l l i e d  t o  an e a r l i e r  one (see p. 158) which advocates 
a preliminary survey of the problem by an hydrologist, whose advice would 
be essen t ia l  before undertaking such an experinent. A "pilot" experiment 
could be t r i e d  out i n  one of the southern islands,  e.6. nn Onotoa or Niku- 
nau, where an increase i n  babai areas i s  most necessary. It could then be 
kried on Abemama (par t icu la r ly  a t  Kena) where so inany babai p i t s  have been 
aba.ildoned. We have not overlooked the main objections, t he  first of which 
i s  the  d i f f i cu l ty  of unloading under the  landing conditions prevail ing on 
iaost of these islands ( the  days of landing c r a f t  being pas t ) .  The cos t  of 
such equipment would obviously be high, but one can imagine the sat isfac-  
t ion of the Gilbert  Islander a t  seeing completed i n  a few days the vork of 
clearing the land, digging and breaking the rock would take him years 
were he t o  undertake it himself. It is cer ta in  t h a t  any such excavations 
would a t  once be plaxtecl with babai. Let us repeat t h a t  we do not advocate 
here the  general use of inodern machinery a l l  over the islands but  inerely an 
experimental operation. 

Colocasia ( ta ro) :  O w  study of the  Colocasia shoved the advantage of using 
old abandoned babai p i t s .  The nat ive must decide i f  t h i s  work of reclama- 
t ion  i s  worth while o r  not. 

Pandanus: It has been pointed out t h a t  because of high copra prices,  sev- 
e r a l  islands shoried an iiicreasing tendency t o  neglect the  pandanus t r ee s  



vhich are  replaced by the coconut palm. It i s  absolutely essen t ia l  t h a t  
the present stands should be maintained, and it vould be advisable t o  in- 
crease them as  a precaution against  the  uncertain future.  

Artocarpus: The breadfruit  t r e e  i s  everywhere well tended. Any future  
agr icu l tura l  s ta t ion,  ho~rever, w i l l  have t o  irflprove the seedless var ie t ies ,  
i n  par t icu la r .  

Fig tre:es: The d is t r ibu t ion  of saplings i n  tine vi l lages  could be studied 
i n  order t o  increase the present ins ign i f ican t  n ~ b e r  of t rees .  They r.?ould 
provide an excellent addit ional food f o r  children. 

Bananas: It has been noted tha t  banana p lan ts  were very rare, except i n  
cer ta in  centres where serious e f f o r t s  have been made - m i s s i ~ i l s ,  schools, e t c .  
The natives,  the children especially,  a r e  so  fond of bananas t h a t  these 
should be plailted i n  the neighbourhood of a l l  v i l l ases  where there  a r e  old 
abandoned babai p i t s  already more o r  l e s s  f i l l e d  in .  

Dwarf var ie t ies  should be t r i e d  because of t h e i r  a b i l i t y  t o  r e s i s t  
winds, and t h e i r  large number of shoots. Like Stone, we would advise cor- 
rect ing i ron  deficiencies by the application of soluble iron,  and nitrogen 
deficiencies by covering the s o i l  with a th ick  layer  of leaves and organic 
matter. 

Papaya t rees :  It is recormended not only t o  inc'ease the number of papaya 
t rees  i n  the vil lages,  bu t  a l so  t o  introduce var ie t ies  l i ke ly  t o  appeal more 
t o  the adul t  t a s t e .  

Tacca: The advantages of %, so f u l l y  described ea r l i e r ,  a r e  such t h a t  - 
i t s  expansion i s  recor~mended; t h i s  food can be grown between coconut p a h s  
Instruction i n  improved methods of eliminating the toxic  element and. i n  
l e s s  primitive techniques of extract ing the  s ta rch  w i l l  be needed. 

Tobacco: This plant  is successfully grotm even i n  t he  vi l lages  of the  - 
southern islands,  where the natives,  i n  t he  absence of twist tobacco or  
of money t o  buy it, f a l l  back on the few plants  which grow round the 
huts. It is recornmended t h a t  an expert sho~lld teach the Gilbertese how 
t o  prepare the leaves correct ly  i n  order t o  improve t h e i r  smoking tobacco 
l~!ich, though s - t i l l  not of good quali ty,  would be be t t e r  than the p i t i f u l  
product which they now obtain. 

Other plants:  Me ha,ve l i s t e d  e a r l i e r  the  plants  the rrood of wkich is used 
by the Gilbertese, but t h i s  use is too of ten r e s t r i c t ed  by depletion of 
these species. I n  s p i t e  of the slow growth of sor;.e of them, we recommend 
replanting. Each vi l lage could well replant  the surrounding areas, t o  some 
aegree, with a few useful t rees .  Our preference ~rould be for  t e  i - t a i  
( ~ a l o p w )  - and t e  lranava ( ~ o r d i a ) .  Native preference w i l l  obviously be -- 
for  t r ee s  with multiple uses l i k e  t e  mai ( ~ r t o c a r p u s ) .  This s?ecies, how 
ever, has t o  be cult ivated.  Feud today o z y  i n  vi l lages  where l i t t l e  
space i s  available for  increased plantings,  i ts  cul-tivation could be a t -  
tempted i n  inland areas where ground water and s o i l  conditions a r e  favourable. 



The main experiment which should be t r i ed ,  hovever, concerns two trees 
the introduc-tion of b~l~ich, i f  successful, would have the happiest r e su l t s .  
These a r e  Casuarina ecluisetifolia and Araucaria coolrii. From a very f ine  
specimen on Butar i tar i ,  we know t h a t  Casuarina can grov ju s t  a s  successfully 
i n  the Gilbert  Islands as  on other co ra l  sands. Areas near the  sea a t  the  
ends of islands and i s l e t s  are  t o  be recommended. 

Araucaria i s  found i i l  very dense stands on many cora l  i s l e t s  i n  Nev 
Caledonia 1,Jha-e edaphic conditions a r e  s imilar  to, and average r a i n f a l l  
not substant ia l ly  d i f fe ren t  from, those of t he  Gilbert  Islands i n  normal 
times. Obviously, the resistance of these Araticaria t o  very long droughts 
cannot be foreseen, but they a re  worth t rying along the coastal  areas, 
preferably 0x1 t he  lagoon s ide  and i n  some cent ra l  regions unsuited -to the  
coconut palm. 

Finally we should l i k e  t o  repeat t h i s  essen-tial recommendation: there  
should be no decrease i n  the number of p lan ts  of the various species vhich 
play a primary ro le  i n  the vegetative balance necessary for  the  flou'ish- 
iilg of plants  of high economic value, such a s  the c o c o n ~ ~ t  palm. The cocoilut 
groves may be "tidied" vi-thout destruction of t he  useful. shrub species.  It 
rus-t always be remembered tha t  uildergrowth i s  of gea- t  importance for  the  
production of humus and the l imi ta t ion  of evaporation. 

PART 11: EXPLOITATION OF PIIRRIJ!E FWOURCES 

Basic marine resources 

It has been seen in Chapter 11 t h a t  i n  the  Gilbert  Islands f ishing 
i s  a dai ly  ac t iv i ty ,  rrhetner outside the reef or i n  the lagoon, or  liii1ited 
t o  the col lect ing of a great  var ie ty  of organisms 0.1 reef f l a t s  uncovered 
a t  low -tide. We indicated t h a t  i f  the  natives so rrished, and i f  the  c a l l  
of the sea a t t r ac t ed  as iiiany young ruen as  i n  the past ,  they could eas i ly  
increase t h e i r  resources i i l  sea  products. We a l so  pointed out t h a t  .the 
n~unber of canoes is sniall i n  proportion t o  the  dexisity of the  population. 
Wewould, therefore,  recommend t h a t  the  Gilbertese be given a l l  possible 
f a c i l i t i e s  f o r  increasing t h e i r  equipment (canoes aad f ishing gear), and 
tha t  these f a c i l i t i e s  be supported by in t e l l i gen t ly  conducted propaganda 
and even with a cer ta in  amount of subsidy. 

It should be stressed,  however, t h a t  f i s h i a ~  should remain a native 
f a .  Anything of an indus t r ia l  n a t w e  would e x t a i l  the  r i s k  of most 
unfortunate repercussions on the f i s h  populations around these islands.  
In  a l l  our conversations with old fishermen we co~i ld  sense t h a t  the  balance 
i s  very precarious. These men of g rea t  experience i n  sea matters rrere of 
course unable t o  c i t e  specif ic  fac t s ,  but  they had an in tu i t i ve  kno~rledge 
tha t  a.ny increase i n  tine quant i t ies  of f i s h  c a ~ ~ g h t  rrould destroy the 
balance which enables them t o  count upon su f f i c i en t  dai ly  supplies. Vle 
are,  therefore, ob1ie;ecl t o  recommend t h a t  no a-t'cempt should be made 'co in-  
tensify, fo r  example, the f ishing of l a rge  tulla (-te baibo) i n  the northern 
and cen t ra l  is lands.  



An exception, however, might be made i n  favour of the southern islands.  
It has been noted t h a t  i n  periods of under-nourishment on these islands,  
during droughts when land crops become l e s s  p len t i fu l ,  the Gilbertese f i s h  
l e s s  often because they a re  disinclined t o  make the necessary physical ef- 
f o r t .  One of the co-operative boats might be f i t t e d  with simple gear rihich, 
i n  times of r e s t r i c t ed  food supplies, would make it possible t o  catch a 
substant ia l  mou l t  of f i s h  which would be a valuable additional supply. 
This boat would f i s h  for  a few days around each island. I f  the f i s h  vere 
not p l en t i fu l  enough i n  the waters of the  southern islands t o  jus t i fy  such 
an undertaking, nothing could prevent the northern islands from supplying 
the required quant i t ies  during the  tuna and bonito seasons. 

The native ere17 permanently attached t o  the boat could be reinforced 
with extra fishermen chosen from among the bes t  on each island, whose ser- 
vices wouZd be required only while the boat was i n  t h e i r  own t e r r i t o ry .  
Thcre would be no need t o  bring Ehropean personnel from outside, with the 
possible exceptlon of a spec ia l i s t  i n  the gear t o  be used, whose presence 
vould be required only for  a time. We met several  boat masters whose curi-  
os i ty  i n  sea matters and outstanding knowledge of the hydrography of the 
most d i f f i c u l t  areas f i t  thex well t o  carry out t h i s  type of operation. 

However, i n  the f i e l d  of protection of f i s h  resources, one question 
seems much more urgent, and should, for thvi th ,  engage the at tent ion of the 
authori t ies .  Elsey (1951) writes: "There is no doubt t h a t  the Japanese, 
v i t h  a population increasing tit rnore than a mill ion a year, are  scraping 
the bottom of the ba r re l  so f a r  a s  f ishing is  concerned, and the s i t w t i o n  
i s  one t h a t  callnot easi ly  be dea l t  with on a sa t i s fac tory  basis." We a l so  
f ind ( ~ n o n . ,  1950) a short  a r t i c l e  which s t a t e s :  "Japanese Fisheries 
Board o f f i c i a l s  hope tha t  a f t e r  a peace t r ea ty  is signed they w i l l  be a l -  
lowed t o  f i s h  as  f a r  south as 5 degrees South of the equator, BCON (Amy 
newspaper) sa id  recently.  A t  present Japanese f ishing i s  not allocred 
sou.th of 24 degrees North of the equator." F r i t t e n  i n  19497 - - 

In view of our previous comments, our fears  t h a t  the Japanese f isher-  
men may come and "scrape the bottom of the Gilbertese barrel" w i l l  be 
widely shared, a l l  the rnore so fo r  t h e i r  already having an intimate know- 
ledge of the waters i n  these regions. The consequences of such an intru-  
sion would be disastrous.  Hence our recommendation 'chat there should be 
established forthwith around the sixteen islands very vide t e r r i t o r i a l  
zones, s t r i c t l y  closed t o  a l l  non-Gilbertese f ishing boats, except with 
special  authorization granted only a f t e r  the most careful  examination. The 
areas traversed by i&igrating tuna, bonito and other f i s h  should a l so  be 
protected. 

Secondary marine resources 

We have seen t h a t  the number of prof i tab le  marine products i s  extremely 
limited; t ha t  the native sponges are  not of suf f ic ien t ly  high qual i ty  t o  
reach a wide market; t h a t  mother of pea r l  products are  e i the r  non-existeL1t 
or insignificant;  and tha t  good species of holothurians a re  probably not 



suf f ic ien t ly  numerous t o  jus t i fy  development and do in t e r e s t  the G i l -  
bertese.  There remains, therefore, the  only product vhich actual ly  has 
a commercial value: shark f ins .  I n  s p i t e  of the small extra  income -- 
brought i n  by t h i s  product, we do not think t h a t  it would be possible t o  
persuade the Gilbertese t o  increase shark f i sh ing  del iberate ly .  We can 
only recommend b e t t e r  methods of preparation and a study of the  bes t  pro- 
cedure for  stocking, pending the reopening of the  Chinese market. 

Sponges: It might 'be useful t o  examine the poss ib i l i t y  of introducing, i n  
cer ta in  islands of the group, sponge species of high commercial value such 
as  Spongia o f f i c i n a l i s  subsp, molissima. This sponge was successfully cul- 
t ivated on Ai l ing lapa lq  i i i  the Narshalls by the Japanese ( ~ r e s s l e r  and 
Lemon, 1951, p. 739)) who asserted t h a t  it i s  native i n  the Marshall I s -  
lands. But it i s  debateable whether i n  competition with exis t ing species 
of negligible value, the  l a t t e r  might not win. 

Chanos and f ish-ponds 

Isle would recommend a be t t e r  use of cer ta in  f i s h  ponds, especially of 
small inland lakes l i k e  those of the  is land of Nikwlau which, because of 
t he i r  s i ze  arid location,  offer  i dea l  conditions f o r  growing baneawa 
(chanos ) . 

Handicrafts 

The f i r s t  condition f o r  the success of those handicrafts most l i ke ly  
t o  have a regular marlset i n  considerable quant i t i es  i s  t h a t  they should be 
uniform: the native tnust be convinced of t h i s .  For example, t ab le  mats 
would s e l l  readi ly  i n  overseas countries but  only i n  matched se t s .  Un- 
matched, t h e i r  appea.1 would be limited. A discipl ined system of working 
should a l so  be established. Other defects t h a t  could be corrected a r e  
usually the r e s u l t  of ignorance of comerc i a l  psychology. Many Gilbertese 
g i r l s  have l ea rn t  i n  the missions t o  do embroidery work, cross-st i tch,  e tc . ,  
which i s  very f ine  and r e f l ec t s  as  much c r e d i t  on the teachers as  on t h e i r  
pupils. But the designs selected a r e  generally &ropean while those ~ i t h  
a South Seas motif wou.ld undoubtedly have stronger sa les  appeal overseas. 
There is no lack of sv.bject - huts, canoes, f i sh ,  e tc .  The natives them- 
selves took a surprising in t e r e s t  i n  the  designs shorn i n  Plate XVIId. 

It i s  a l so  necessary t o  f ind markets. This r r i l l  be impossible, how- 
ever, if sample consigiments a r e  not uniform, and i f  the  purchasing firms 
are  not cer ta in  of receiving a r t i c l e s  s t r i c t l y  i n  accordance with t h e i r  
orders. Poss ib i l i t i es  of s e l l i ng  abroad, especial ly  well-finished a r t i -  
c les ,  can be examined but  w i l l  have t o  take i n t o  account tine prevail ing 
fashions and the competition of s imilar  products of equal and even s w ~ e r i o r  
quali ty from China, Japan, e tc .  Finally, we vere t o ld  t h a t  one of t he  most 
l ike ly  markets would be Australia bu t  t ha t  i t s  customs t a r i f f  'ras too high. 
The small amount of handicraft produced i n  the  Gilber t  Islands crould not 



upset the Australian balance of trade,  and considering the help t h i s  would 
be t o  the Gilbertese, it is most desirable t h a t  these excessively r i g i d  
conditions should be modified. There was even a hope t h a t  the  South Pa- 
c i f i c  Commission might lend i ts  support i n  t h i s  direction. 

In  the course of our br ie f  study of the d i e t  of the Gilbert  Islanders, 
we have pointed out how l i t t l e  pork they ea t ,  and how t h e i r  lack of in te r -  
e s t  i n  pig rearing i s  simply a r e s u l t  of extreme indolence which we do not 
think can be overcome by any amount of advice. 

However, the problem of pig rais ing should be considered from an angle 
other than t h a t  of supplementary food which, fo r  the moment, the Gilbertese 
do not rea l ly  appear t o  need. Provision has t o  be made fo r  the day, ~ ~ h i c h  
.we hope may be as  f a r  off as  possible, vhen there might be such a slw i n  
copra t h a t  its transport  would not be jus t i f ied .  IL' t h a t  day were t o  a r -  
r ive,  the money available t o  the Gilbertese would consist  only of the re- 
serves accumulated by the co-operative soc ie t ies  during prosperous years. 
However large these reserves, it would be e s sen t i a l  t o  make them l a s t  as  
long as  possible. Every device t h a t  would help i n  achieving t h i s  end should 
be most carefully studied. The Gilbertese would have very l i t t l e  money, 
bu t  more copra than he knows what t o  do with. It i s  then t h a t  pig rais ing 
would be an important resource. 

The question may be looked at  i n  t h i s  way. There a r e  two phosphate 
extraction centres l e s s  than two days d i s t an t  by steamer which provide 
ready-made markets, and t h e i r  buying poss ib i l i t i e s  a re  re la t ive ly  good. 
The Br i t i sh  Phosphate Cornmissioners must provide the en t i r e  food supply 
for  a cer ta in  minirnum number of people. It i s  of course t o  the advantage 
of the Commissioners t o  use the empty holds of t h e i r  ships t o  import from 
Australia the necessary supplies fo r  the en t i r e  population of these i s -  
lands which, apar t  from a l i t t l e  f resh f i s h  and a few chickens, produce 
nothing but phosphates. Without doubt, should copra pr ices  slump t o  an 
unprofitable point, the  Br i t i sh  Phosphate Commissioners would not refuse 
t o  a s s i s t  the Gilbert  t e r r i t o r i e s  by buying t h e i r  pork production, especially 
as the majority of the workers who extract  the phosphates a r e  Gilbertese. 
The volume of Australian t rade would not be affected by t h i s  preference, 
+ihile the assistance given t o  these people might be of r e a l  importance. 

From the technical and p rac t i ca l  point of view no grea t  d i f f i cu l ty  
i s  apparent. Gilbert  Islands pork is excellent i n  s p i t e  of the sparse, 
unvaried feeding. An improvement i n  these animals might immec3ately be 
attempted on a very small scale; l a t e r  the introduction of selected breed- 
ing animals could be considered. Should breeding be thus organized, the 
pigs should receive more abundant, and, i f  possible, more varied food than 
they do now. In  addition t o  the various plants  which a r e  sometimes given 
them (see Chapter 0) ,  nothing would preclude the  addition of a cer ta in  
amount of f i s h  t o  t h e i r  ra t ion.  Since the  Gilbertese would have no need 
t o  l i m i t  t he i r  personal consumption of coconuts, they might perhaps be 



induced t o  d iver t  f o r  the benef i t  of the pigs a few of the  i k a r i  '~hich every 
month f i l l  the  f i s h  t raps ,  often i n  thout;ands. O n  t he  islands vhere t h i s  
species of Albula i s  r a r e  or non-existent, groups of fishermen could always 
find enough Serranidae on the edge of the reef ,  or bonitos fur ther  out, t o  
make up for  the absence of Albula. - 

Finally, expansion of - Tacca cul t ivat ion,  the only food plant  which can 
grow under the coconut pahis, could probably provide an addit ional source 
of food for  pigs. 

Pigs could be loaded a l ive  onto one of the co-operative boats (vhich 
would have l i t t l e  e l s e  t o  t ransport)  and brought t o  the  slaughter house 
which could very eas i ly  be located on Betio (~a ra r r a ) .  There, a f t e r  cut t ing 
up, the  pork could be properly s a l t ed  so t h a t  it could be taken i n  an ex- 
ce l len t  s t a t e  of preservation t o  Ocean Island, thi r ty- three hours s a i l i n g  
from Taram (iVauru i s  a. fev  hours fur ther  away). It could then be kept iil 

cold storage. 

I f  we deal only with the population of Ocean Island, approximately 
2,000 people, and if ve count only three ra t ions  of 180 grs.  of pork per 
individual per rieek, the  idarlret offered by t h i s  is land rrould be f i f t y  tons, 
rrnich represents a stocls of 1,000 pigs .  I f  the Gilbertese vould take 'the 
trouble, and i f  the Br i t i sh  Phosphate Con;missioiiers would agree t o  pur- 
cha.se t h i s  production, then breeders ~rould enjoy su.bsta.ntia1 addi t ional  in- 
col!Le . 

It it recommended t h a t  a d i e t i t i an ,  already famil iar  with native food 
problems, should make a lengthy s tay  on -the Gilbert  Islands.  He should. be 
of an age and physical. condition permitting him t o  dispense with modern 
com?orts i n  order t o  be i n  close contact witin the  islanders,  and t o  move 
from place t o  place cl~~iclrly and eas i ly .  As well as h i s  research work i n  
the f ie ld ,  t h i s  specia,l:ist should arrange for rur ther  analyses of specif- 
i ca l ly  Gilberteseproducts t o  be car r ied  out by the laboratories best  
equipped for  the task.  Additionally, he could give the authori t ies  the  
necessary guidance t o  enable them t o  curb the excessive consunption of 
cer ta in  products and increase .that of others. bxion~: many other things, t h i s  
spec i a l i s t  would have t o  study the vitamin B value of brewers yeast  extracts  
(such as  Vegemite) an6 specify the amomt of these ex t rac t s  t o  be used f o r  
a given quantity of r i c e  and flour,  i n  other words, what added amount of 
vitamin B i s  suf f ic ien t  f o r  the complete u t i l i z a t i o n  of the carbo-hydrates. 

The vorlr of t h i s  d i e t i t i a n  and the information he collec-ted could form 
the basis of a p rac t i ca l  d i e t e t i c  plan, applicable t o  other low coral  i s -  
lands. 

General Conclusions i n  the forin of Recommendations 

We do not wish t o  disguise the u~avoidably l i ~ i t e d  scope of many of 
our recommendations; rre a r e  aware t h a t  it is eas ie r  t o  make than t o  



implement them. We have, however, attempted t o  consider them a l l  frorn a 
purely objective viewpoint, l imi t ing  ourselves t o  the  s t r i c t l y  economic 
aspec-t of the survey entrusted t o  us.  

Tde have repeatedly emphasized the importance of the  oft-threatened 
equilibrium between the people and t h e i r  environment and the need t o  do 
everything possible t o  maintain it, both by preserving vege-table and ani- 
mal sources of supply and by 1.7atching the d i e t  02 the people i n  the  
Archipele.go. Howver, i f  we had had t o  stucly .the problem as  a whole, r,re 
shoulcl have dea l t  with aad i t iona l  aspects, fop instance the need for  a 
type of clothing sui ted t o  the climate and the importance of a cultUifal 
equilibrium, esseil t lal  conclition for  a happy l iv ing .  It was with plea- 
sure tha t  ?re noted tha-i; the l o c a l  Administra'cion rran a l so  imbued v i t h  t h i s  
idea.  



GILBERTESE VOCABULARY 

This short  vocabulary i s  but  a provisional and very incomplete l i s t .  
Some words, not appearing i n  Gilbertese dict ionar ies ,  may not be accur- 
a t e l y  spel led because our Gilbertese informants occasionally had d i f f i -  
cu l ty  i n  spel l ing them correct ly .  It must a l so  be pointed out t h a t  terms 
used may differ  great ly  from one i s land  t o  another. The a r t i c l e - l i ke  "te" 
has been omitted throughout. 

a i t o a  
amaere 
amaltai 
amerilca 

amori 
ana 
anabana,ba 

aneang 
ang 
ane 
anga. 
ango 
anibanakoi 
anika:touea, 
anikomri 
anikomri 
aniwaentang 
anoi 
anrairaki  
antemai 
a n t i b i t i a  
antinalsareue 
antinamainuku 

aoua 
arabaikiaro 

aramailti 
aramaru 
aramaoia 

aranaonimai 
arantebve 

ararilsi-toa 
a r a t a i t a r a  

- coconut crab - Birgus l a t r o  - - female - daylight catching offlying f i s h  by t ro l l i ng ,  
using a spec ia l  l i n e  f i t t e d  with f l o a t s  - t ree ,  L m i t z e r a  l i t t o r e a  (~ac l s )  Voigt - s t a ~ e  i n  the  development of coconut - s'taie i n  the develoiment of coconut - plan t  of recent introductioil ascribed t o  
American so1diers)e .g .  Pluchea odorata Cass. - f i s h  of genus Gerres - f i s h  of genus Hemirarnphus - varie ty  of Paiidanus, on Tarava (na t ive  of Ocean 
Is land)  - canoe mast - a i rp lan t ,  Bryophyllum p inna t~m (~axi .  ) Kurz - s h e l l f i s h  o r  genus C ~ r a e c a s s l s  - stage of growth of Cyrtosperfia tuber 

- t r ee ,  Prerma obtusifol ia  R. Br .  - varie-ty of Pandanus, on Taram - varie ty  of Pandanus, on Taram - varie ty  of Pandanus. on Tarava - she l l f i sh ,  Conus l i h d u s  L. - varie ty  of -nus, on Tarawa - harmerhead shark, ~ k n u s  Sphyrna - v a ~ i e - t y  of Cyrtosperma ( a l so  ca l led  t e  babue) - illedible inner p a r t  of Artocarpus f r u i t  - varie ty  of Pandanus, on 'Taravra - variety ol" Pandanus, considereci bes t  of a l l  - varie ty  of Cyrtosperma on north islands 
(~ara.lsei)  - four o'clock, Mirabil is  jalapa L. - one of the favouri te  var ie t ies  of Pandanus for  

; preparing tuae - varie ty  of Pandanus, on Tararia - varie ty  of Pandanus on south islands (Nikunau) 
-:- varie ty  of' Pandanus whose drupes i r r i t a t e  the 

t0ngu.e; t h i s  i s  a l s o  one of the favoururite vari- 
e t i e s  of tuae - varie ty  of Pandanus, on Taram - one of the  favourite var ie t ies  of Pandanus for  
preparing t e  tuae - varie ty  of Pandanus on south islands (~i l tunau)  - one of the favourite var ie t ies  of Pandanus for  
tuae 



arateman 
aratokotoko 
8.r i 

ar ina i  
aronga 
a t a  
a t i  
a.tine 
atiniiaainuku 
atua.r o 
aua 
auainaran 
a.v.atara 
aubvmga 
avai 
avaneari 
awatai 

ba 
baara 
babai 
babue 

baibai 
baibo 

bailcu 
ba i r ea t i  
b a i t a r i  

balcoa 
balcu 

bam ( =  palm) 
banaba 
banana 
baneava 
bani 
banika.ina 
ba-n-te n i  
banu 
baralti 
b a r i  
baru 
ba'cano 
batua 
batua 

one of the  favourite var ie t ies  of Pandanus f o r  
tuae 
variety of Pandanus, on Tara~ra 
var ie ty  of Pandanus, on Tarav?a 
spathe of coconut palm, Used a l so  for  t he  bound 
inflorescence frorfi which toddy is obtained 
f i s h  of genus Scarus 
shrub, Acalypha amentacea var. 
rope from mast t o  outriggers of canoe 
bonito. Pelamys sp.  
sii.iall tuna. Neothuilnuc sp. 
variety of Cyrtospema on NiaralceS 
m a l l  bonito 
f i s h  of Mugilidae family, i n  general 
f i s h  of genus Mugil - 
f i s h  of genus Mugil - 
l a r ~ e - s i z e d  Tridacna 
f i sh ,  Aprion virescens Va,l. 
var ie ty  of Pandanus on southern islands (~~i l tunau ) 
f i sh ,  large specimen of Chenos chanos Forslr. --- 
l ea f  
f i s h  of genus Scolilberomerus ( ~ a s a r d )  
Cyrtosperma chanissoilis (Schott) Merr. 
var ie ty  of ~Ftosper i i i a  on south and centre 
islands 
f i nh  of the  Pleuronectes group 
red-fleshed tuna iieothumus macropterus Schlegel 
(yellow-f i n  tuna) 
f i sh :  rays i n  general  
t ree ,  Barringtonia a s i a t i c a  ( L . )  Kurz 
edible j e l l y f i sh  of-amoya, Carybdeidae 
f ariiily 
sharks, i n  general 
top of rhizome and base of pe%ioles of a 
Cyrtosperma used f o r  a r t i f i c i a l  p ro l i fe ra t ion  
of shoots 
a cul t ivated palm 
Ocean Island 
banana, Musa sp. - 
f i sh ,  Chaos chanos Porsk. - coconut leaf - Pa.ndaus leaf - coconut palm frond - f a l l e n  coconuts eaten by r a t s  - weed, Physalis angulata. L. (sou-thern is lands)  -- - f i s h  of Carangidae family - f i s h  of Serranidae family " - "rocky platform" of iaediiu hardness - f i s h  of genus Canthigaster 

- small clam of genus Hippopus 



baua. - f i s h  of genus - Mugil 
baukin ( = pumpkin) - pmpkin, Cucurbita - pepo L. 
baweina - f i s h  of genus Lutjanus 
bawmara - f i s h  of genus LutSanus 
bebe - spongy b a l l  of the  developed germ inside the 

coconut kernel 
bekei - culinary preparatioil of Cyrtosperma tuber 
ben - o i l y  albuaen of coconut, a t  r i p e  stage; a l so  

r i pe  nut 
beneka ( =  vinegar) - c h i l i  pepper, Capsicum frutescens L.  
benu - coconut f i b r e  f o r  co i r  
bero 
biku (=  f i g )  
bin 
binaing 
bingibing 
b i t a t i  
bobo 
boboti 

boi  

boi  
bon 
bon abana 
bona 
b onaua 
bonubonu 

bouro 
bu 
buangi 
bua.toro 
bubu 
bubuti 
buka 
bultabuka 
bukare 
bukiamaere 
buki buki 
bulriraro 
bulriri 
bukiroro 
buni 
bunia 

burarot i  
bure 
buro 
butilta 

~ - ~~ ~ - i d  f i g ,  Ficus t i n c t o r i a  Forst .  - - f i g ,  Ficus car ica  L. - weed, Physalis angulata L. (northern is lands)  - f i s h  of genus Sphyraeina (Barracuda) - t r ee ,  Thespesia populiiea (L. ) Sol.  ex Correa - jasmine, Jasminum sambac L. - f i s h  of genus Gerres - (phonetically Boboss). Local branch of Co- 
ogeratives - purslane, Portulaca lu t ea  Sol.  (probably a l so  
used f o r  P. o l e r a c e a n  - fleshy plznt,  Sesuviun portulacastrun (L. ) L. 

- black s o i l  - "It 's  h i s  land" - coconut husk dr ied for  f u e l  
- stage i n  development of Cyrtosperma tuber - annelid of genus Sipunculus (used for  scenting 

coconut o i l )  - black s o i l  - she l l f i sh ,  Charonia t r i t o n i s  L. - -grove t ree ,  Bruguiera conjugata (L. ) %err.  - culinary preparation rri 'ch Cyrtosperma - f i s h ,  Balistapus aculeatus L. - a c t  of asking, or  so l i c i t i ng ,  see Chapter 3. - - t ree ,  Pisonia grandis R.  Br .  - edible algae from f i s h  wonds on Beru - - water plant,  Ruppia naritima L. - stage i n  development of coconut - f i s h  of genus Tetradachnun - varie ty  of Artocarpus - d i s t a l  n a r t  of coconut - f i s h  of' genus Gerres - f i sh ,  Diodon hys t r ix  L. - - (uraura and r-varieties of coconut, the  
mesocaro of vhose nuts is edible - - ornamental plant,  Catharanthus roseus (L.) G. Don - she l l f i sh , -  genus Cypraea ( i n  general) - she l l f i sh ,  Monetaria annulus L. - pole f i t t e d  with a luiife blade t o  detach the - 

f r u i t s  of high Pandanus and Artocarpus 



bwebve 
bwenarina 

ene 

etan t e  namatanibura 
erranin 

i a r au r i  
i a r o  
ibaba 
i b  o 

ibu 
ibuota 
i e  
ilta 
ilcabauea 
ilrabaun 

ilrarnotoa 
ikanibelca 
ilranibong 
ikanimoimoi 
ilianun 

ilraraoi 

ilrari 
i k a r i k i r i k i  
ilrauraura 
i n a i  

inato 
ina.?raro 
ing 

iolrsmai 
i r a r e  
i r a ro  
i r i  
i r i a  

- lepidoptera - s teer ing paddle 

- coconut palm of which the trunk i s  beginning 
t o  appear - stage i n  growth of Cyrtosper~na tuber 
zoconut husk 

surface s o i l  under t e  u . r i  (~u .e t ta rda)  

shrub, Pseuderanthemum car ru thers i i  Seem 
f i s h  of genus Chaetodon 
edible annelid- Sipunculus, family 
Geahyreanidae 
endocaro of coconut used as a container 
v a r i e t y  of Cyrtosperma with good qual i ty  tuber 
canoe s a i l  
f i s h  ( i n  general)  
f i s h  of genus Sphyraena (~a r r acuda )  
f i s h  of genus Gambusia (in inland lakes on 
Nilcunau and i n  t he  c i rcu la r  drainage ditches 
of most Cyrtosperma p i t s )  
f i s h  of genus Lethriinus 
f i sh ,  Ruvettus preciosus Cocco (Castor o i l  f i s h )  
f i s h  of genus Lethrinu.~ 
f i s h  of genus P te ro is  
used of f i s h  ca l l ed  ' r a i ~ ~ r y "  by the Gilbertese 
( for  exaniple, ~ a r a n g i d a e  rlhich struggle f ie rce ly  
i n  the ne ts )  
vawiety of Cyrtosperma - f i n e s t  of a l l .  The 
samc name i s  given t o  par t icu la r ly  beaut i ful  
women 
f i sh ,  Albula vuljjes var ,  salmoneus L. 
f i s h  of genus Gymnosarda. - (-ae) 
the most precociou.s var ie ty  of Cyrtosperma 
ropes of coconut palm leaves used for  cer ta in  
f i s h  t raps  
shrub, Clerodendrun inerine L. 
var ie ty  of Cyrtosperma i n  south islands (~1il;unau) 
pers i s ten t  t i s s u e  of a closed sheath which 
comes apar t  from the a e t i o l e  (coconut a a h  frond) - f i s h  of-genus ~ u t j a n u i  

- 
- the treacherous l i t t l e  porpoise which is s a i d  t o  

lead others u n t i l  they become stranded oa the 
shore (from i o  - t o  deceive) - variety of Cyr to~pe~ma  on north islands ( ~ a r a l r e i )  - s l id ing  rope f o r  hoist ing the s a i l  - shrub, Pseuderanthemum car ru thers i i  Seem. - drupe of Pandanus f r u i t  - Pandanus leaves vhen used as  a vrapping for  Babubu 
and other food preparations 



iria.tabu 
i r i b a o t i  
iribuangui 
irilcaiwete 
irikanoa buana 
i r i kau r i  
irilreang 
i r i l r i r i  

irimakiro 
irimanglrorilci 
irimaoruru 
i r i ne i a ro  

ir ionotoa 
iritawattwa 
i ro ro  
i t a i  
kababa 
lrabanalri 
ltabeltaw 
lrabi 

Babubu 
kabubu 
Babuibui n i  babai 

lrabuibui n i  bero 

kabuibui n i  mai 

kai  
lraiai 

Baibalre 
kaibaum 

kaiboia 
Baikarewe 
kaikui 

kaiinatu 
lraina 
kainibwena 

lraira 
kairoro 
Iraitewe 

variety of Pandanus on south islands (Nilrunau) 
var ie ty  of Pandanus on south islands ( ~ ~ i l i ~ u ~ a u )  
var ie ty  of Pandanus on south islands (Nilrunau) 
variety of Pandanus on south islands (~~i l tunau)  
var ie ty  of Pandanus on south islands (~ i lmnau)  
variety of Pandanus on south islands (Nilrunau) 
var ie ty  of Pandanus on south islands (Nili~mau) 
var ie ty  of Pandanus >rhose f r u i t s  i r r i t a t e  the  
tongue 
var ie ty  of Pandanus on south islands (Nikunau) 
variety of Pandanus on south islands (Nikunau) 
var ie ty  of Pandanus on south islands (~i!runau) 
var ie ty  of Pandanus whose f r u i t s  i r i t a t e  the 
tongue 
variety of Pandanus on south islands ( ~ i l u n a u )  
var ie ty  of Pandanus oil south islands (Nilcuxnau) 
var ie tv  of Pandcnus on south islands ( ~ i k ~ m a u )  " 
'tree, Calo~hyll:~~;: inophyllum L. - -- 
catching Lyinp; Cish a t  dusk 
she l l f i sh  of genus Pterocera 
veed Eunhorbia hetersphylla L. 

J -'L..- 

base of tile hu l l .  Canoe keel fornerly of coco- 
nut vood or  of t e  u r i ;  now of imported blue 
Dtil or  Oregon pine 
coarse f lour  r~iade from Pandanus f r u i t  
f i s h  of genus Hmiraxi,phus (young form of -be m a )  -- 
preparation with Cyrtoslmma intended for  long- 
keeping 
preparation with bero ( ~ i c u s  t i nc to r i a  Forst .  ) 
intended f o r  long-keeping 
preparation with Artocarpus, intended for  long- 
keeping 
heron - young coconut palm which has not ye t  borne 
f lo~ re r s  - leaves of various plants   hen they a re  intended 
for  compost - tobacco, Nicotiana tabacun L. .- - red f l o w r ,  Russelia equise'tiformis Schlecht. 
& Cham. - shrub, Dodonaea viscosa (L . )  Jacq. 

- sugar cane, Saccliarum officinarum L. - varie ty  of C.yrtosperra producing an excellent 
tuber - weed, Phyllanthus ainarus Sch. & Th. - ~ a n d a n u x n e r a l  tclm) - sirnple pointed s take formerlv used for  dinninrc -- - 
~yriosp&nia p i t s  - f i s h  of Kullidae family - varie ty  of Cyrtosperma on south islands (~ilcunau) - small specinlens of f i s h  of Nullidae farnily 



ltaiura 
kakauro 
kaliava 

kamaimai 
Iramakama 
liarnamanga 
lianarra 
kapinea 
kara 
Iiarababa 

liareberebe 
liarere 
Baretaba 
karew 
karuru 
Batat i  

katebe 

kateftetelte 
ka te te  
k a t i i  
lrat iki  
katura 

Iratutu 

Irauxa 
kau.ra 
kaura n i  banaba 
Baura n i  banana 
kauralii 
kavaruwaru 
Iteang; 
Beang 

keang; n i  inakin 
lcekerikaki 
keriboki 
lterekaka 
k e t i  
l t i a ia i  

kiaou n i  marawa 
kiaro 

- varie ty  of Cyrtosperma oil south islands (~ilcunau) - she l l f i sh ,  Certagus cedonrilli Sowb. - crab, Uca tetragonon Herbst. (by analogy rrith - 
the  way i n  which very slilall children cra~,rl  on 
the ground) 
noise made by t e  ang she l l s  (cypraecassis) 
s t r ik ing  against  one another ( t o  a t t r a c t  sharks) 
toddy molasses 
crab: Grapsus raaculatus Catesby 
f i s h  of genus Tetraodon 
t ree ,  Cordia subcordata L m .  
she l l f i sh ,  Mitra - pon t i f i ca l i s  Lanl. 
coral  debris 
preparation of Pandanus drupes intended t o  be 
eaten within a f a i r l y  short  time 
caramel obtained by cookiilg toddy (karewe) 
f i s h  of genus Hemiramphus ( ju-venile form) 
p a r t  of canoe 
todciy, sap from coconut ixflorescences 
bracelet  
she l l f i sh ,  Atrina nigra, and/or Modiola agripeta - 
auriculata  
harpoon, recently-introduced type (with ru-bber 
s l ing)  
sand bur, Cenchrus echinatus L. 
she l l f i sh ,  Atrina - ai@;se 
culinary n reaa ra t im  wi'ch tuae and kmaimai base 

" A  A 

t r o l l i n a  l i n e  - 
she l l f i sh ,  Atactodea glabrata G m l .  (one of the  
bivalves eaten i n  greates t  quant i t ies)  
var ie ty  of ~ y r t o s p & n a  rri.thcontinualformation of 
numerous shoots 
f i s h  of family Serranidae 
shrub, - Sida f a l l a x  Walp. 
shrub, Abutilon indicum (L. ) Sweet -- - 
plant,  Wedelia b i f l o r a  (L.) DC. 
a method of coolrinrr f i s h  by charring - " - 
she l l f i sh ,  Pterocera lambis L. -- - fern, Polypodium ~colopendr ia  Burm. f .  - t u r t l e  grass,  ~ h a m i c h i i  ( ~ h r e n b  . ) -- -- 
Aschers . - varie ty  of Artocarpus ---- - f i s h  of Belonidae family - echinoderm of genus Holothuria - she l l f i sh ,  Drupa r ic inus  L. - - flying f i s h  of genus Cypselurus - t ree ,  Hibiscus t i l i a ceus  L. (Beru, southern 
i s l a n d 7  - sea treed: Twbiile?ia sp. -.. .. . - - spars of canoe o ~ l t r i g ~ e r s  (of old c o c o ~ u t  palm 
trunk) 



Iriau 
lciebu 
lrilca 
Irikalrang 

lrilranang 
kii~iarawa 
lcimolrirno 
1rina.ra 
lritoko 
koikoi 

Boikoi 
koilcoinanti 
Iroinaua 
lrora 
lrora 

lrorolcoro 
lcorono 
Ico~~iara  
kua 
kuau 

lcui 

kuia n rereba 
lcumara 
kumara 
kunei 
lrun@ung 
kunikun 
lruu mane 

inalcauro 
makaurontari 
make 
malce i 
umkenikarava 
mam 
mama 
inanai 
mane 

- creeping plant,  Trimfet-ta procumbens Forst. - l i l y - l i ke  plant, C r i n ~ w  asiaticwo L. - octoous - - one of the names of she l l f i sh  Pditra pont i f i -  - 
c a l i s  Lem. - - echinoderm of Ophiurid family - plant,  psilot& nudw (L. ) ~ E i s e b .  - - f i sh ,  Decapterus pinn~1latu.s L. - Pandanus trunk - vine, Canavalia nricrocarpa (DC.) Piper - she l l f i sh  Asaphis def lorata  L., eaten i n  la rge  
quanti t ies - ;hellfish Tellen scobiaatc L. - edible she l l f i sh .  Isognonmi aus t ra l ica  Reeve - f i sh ,  Hepatus t r i o s t e s s  - rope, i n  general - senni t  s t r i n g  ancl/or fibrous p a r t  of edible 
mesocarp - preparation from kabubu aild kmiaimai - Nuraena of genus Lycodon-tis - she l l f i sh ,  Circe pect inata  Linn6 - - aorooise - :fish of Serranidae fmnily (~pinephelus  
cora l l i co la  C.V. ) - f i s h  of Carangidae family (young form of t e  

- very small specimeils of Carangidae family - edible she l l f i sh ,  Planaxis sulcatus Born. - sweet potato, Ipoliioea batat-~oir. - stage i n  growth of Cyrtosperrna tuber - f i s h  of Carangidae family - t ree ,  Terninalia cataj~pa L. - f i s h  of genus Holocentrus 

- adventitious roots  of Pandanus - garlands and necklaces - f i s h  of Nullidae family, Genus Pseudupeneus - Artocarpus (breadfrui t  t rees  i n  general) - variety of Artocarpus - a variety of R r t o c a ~ u s  - i s land arrow- leontopetaloides (L. ) - 
0. ICtze. - crab, Coenobita clypeatus Latr. - shel l f ish ,  Planaxis sulcntus Born. -- - f i s h  of genus Heiiramphus - l a t e r a l  spines of Paindsnus leaves - f i s h  of genus HemirolI~phus - weed, Jussiaea suffru.ticosa Lam. - crab, Ocypode cera'cophtalma PaLlas - crab, Cardisoma carnifex Herbst - male 



manelcu 
rnangin 
mango 

mango 

mango 
maniberu 
maniro (= mango) 
mao 
marai 
marang 

marou 
mata 
matabari 
matakai 
rnauinei 
mava 
merj.a 
m5o ( -  mango) 
moaine 
moimoto 

mokouro 
mon 
moro 
motiniwae 
mot i t i  
mtea 
mveang 
rnremveara 

namatanibura 
nana 
na.ilo n t a m e  

na r i  
n a r i  
n a t i a t i  
natutububua 

ne i  
ne i  lrarua Bereboki 
neiroba 
nei toro 
newe 
neweneve 
ngea 

- f i s h  of genus Plectiiopomus - fermen'cea toddy - noise made by a shoal of N ~ ~ g i l i d a e  swimming on 
'che surface - main pa r t s  of prov and poop of canoes (of t e  
kanaria) - common f l y  - a l l  hymenoptera - mang0,Mangifera indica L. - shrub, Scaevola ser icea Vakl - meat of coconut a t  moimoto stage - f i s h  of Serranidae femily, Plectropomus 
maculatus Bloch - herb, sweet bas i l ,  Ocimum basilicum L. - a l l  c a t e m i l l a r s  o r  larvae - - f i s h  of genus Caran:: - f i s h  of genus Caran:: 

- sedge; name used for  various Cyperaceae - f i s h  of Vil l idae family - frangipani, Plumeria rubra L. - - mango, Mangifera indica L. - varie ty  of Cyrtosperma on north islanas (~h,~srakei) - coconut a t  b e s t  stage of development for  green 
dr i~ lk ing  nuts - f i s h  of genus Tetraodon - f i s h  of genus Priacanthus - flying-fish of genus Cypselurus - varie ty  of Artocarpus with 8.spernious f r u i t  - e v e r l a s t i n g ~ o i n p h r e n a  globosa L. - purslane, Portulaca samoensis v. Poellin. - decomposing p lan t  rris-e humus) 
3. - mee, Cdrica papaya (accora. ~uoniala) 

- stage i n  development of Cyrtosperma tu-ber - woody endocarp of coconut, coconut-shell - inflorescence of cocoilut palm (also,  by 
analogy, clear-complexioned g i r l s )  - "hard rocky platform" of Cyrtosperma p i t s  - f i s h  of Scomberoides group - f i s h  of genus Neothunnus - varie ty  of C t o s  erma v i t h  a considerable 
number of - some hundred) - abnormal coconut palm inflorescence bearing only 
female flowers (mori - street o r  very r i p e )  - pools; ponds f o r  Chanos breeding, fish-ponds - echinoderm of gen-othuria - Opisthobranchia, Aplysia sp. - clam, Hippopus hippopus - spiny lobster ,  Palinurus sp. - she l l f i sh ,  Str0mbu.s gibberulus L. - shrub, Pernphis acidula Forst. 



niltarinei 
niltatebetebe 
n i  maimoi 
nimanainai 
nimanang 
nimareburebu 
nima'canin 

nimoimoi 
iliilika~iai 

ninimai 
niningaun 

n i  roro 

n i  uraura 

nolia 
non 
nongai 
nonnur 
nou 
nouo 
ntababa 
atabanibani 
n-taningama 
ntanini  
ntarena 
n-tasine 
n t ina t ina  
ntokomaung 
ntouman 
nuonuo 
oineke 
okai 

onauti 
ongantari 
onobua 
or ian (= oleander) 
o t a  
papaya 
r a  
rabono 

f u l l y  grown coconut palm. General name f o r  
coconu",alm i n  production 
she l l f i sh ,  Modiola agripeta aur iculata  Krauss 
crustacean of genus Crangon 
name of small nuts f a l l e n  through crop f a i l u re  

I -  

she l l f i sh  for  eat: 
ca te rp i l la rs ,  especially those causing serious 
damage. ~ a m e  given par t icu la r ly  t o  ca t e rp i l l a r s  
of ~ r o d e n i a  l i - tu ra  f 
ear ly  stage i n  developrient of coconut 
very old coconut palin with only a srnall cluidp 
of fronds (unproductive) 
f i s h  of genus Gerres 
coconut palms bearing PPI~II\J bunches ("tenfold 
coconut palin"), chosen as  seed bearers 
variety of coconut palm, the rnesocarp of vhose 
nut is not edible  
variety of coconut palm, the inesocarp of whose 
nut i s  not edible  - main vein of coconut l e a f l e t s  - shrub, Morinda c i t r i f o l i a  L. - shel l f ish ,  Isognonum aus-tralica - crab, Calappa hepatica L. - f i s h  of genus Antennarius - she l l f i sh  Strombus luhuanus L. - crab, Lydia ann~li~-%d~~r. ) --- - echinoderm of genw Holothuria - f i s h  of Muailidae f aa i lu  

Reeve 

- - pa ras i t i c  vine, Cassytha f i l i fo rmis  L. - f i s h  of Blennidae i an~ i ly  - t rop ica l  aluond, f r u i t  of Terminalia catappa - varie ty  of Pandanus on south islands m u )  

- - coriimonest var ie ty  - - small she l te rs  f o r  s to r ing  c5conuts as  a food 
reserve - --.- - - flying-fish of genus Cypselurus - sponge of genus Euspongia 

- stap,e i n  develoolnent of coconut - oleander, ~ e r i &  oleander L. - grated coconut - t ree ,  Carica papaya L. - stage i n  the  develoulilent of coconut - f ish of Kuraenidae family, Siderea p i c t a  - L. 



raim 
ra1ra.i 
rakv. 
r ah i l r a  
r a l n r i r i  
rana 
ranin 
rao 

r a u t i  
reiawava 
r e i a t i  
reibu 
reke 
ren 
r e r e  

rereba 
r iba  
ribataulcara~.ra 
r ibu  and riburibu 

riburibunimainiku 
r iena n uraltaraka 
r i l t i  
r i n i a i  
r i t an in  
riri  

roata  
robu (=  rope) 
rolcati 

ruln* 
ruku 
ruru 

taba 

tabanibani 
tabanou 
tabataba 
taboa 
tabokai 
takarokaronmataia 

take 
tangana 
tangauri 

- lime, Citrus aurant i fo l ia  ( ~ h r i s t m . )  Swingle - shoals of cer ta in  lagoons - sword-fish ( i n  aeneral)  - svord-fish, ' ~ e t r a p t u r u s  mazara J. and S. - strord-fish, Istiophorus sp . - f l o a t  of canoe outrigger (of t e  bingibing) - - - coconut water - t ree ,  Ifibiscus t i l i aceus  L. (~ba iang ,  northern 
i s l a n d 7  - shrub, Cordyline terminalis (L.) Kunth - f i s h  of Labridae f m i l y  - f i s h  of genus ~ i r r h i t u i  - f i s h  of genus Abudefduf - t i p  of canoe i a m e  ngea) - t ree ,  Kesserschmiciia a2ge:ltea (L.  f .  ) Johnst. - ..lode1 of old veanons b r i s t l i . 3 ~  w i t h  two revs + - 
of sharks t e e t h  - large specimen of f i s h  of Carangidae family - f i s h  of Teuthidae family - f i s h  of Hepathidae family - s o r t  of mud o r  sand coagulated by micro-algae, 
having a charac te r i s t ic  sulphurous smell - large holothurian of genus Aspirochirota - seine ne t  with pocket - germ of coconut-and geruinated nut - f i s h  of Belonidae f a i i l v  " - sedge, Cyperus javanicus Houtt. - s k i r t  of vegetal f i b r e  or s t r a v  of various 
plants - centipede 

- century plant, Agave sp. - - (corruption of word "locust1'). Graeffea 
c oc ophaga New. - beach morning glory, Ipomoea pes-caprae (L.) 
Roth - moon flower, Ipomoea tuba ( ~ c h l e c h t . )  G. Don - - l i ana  - plant,  Crinum asiaticcm L. 

- l i g h t  coloured, p l iab le  young leaves of the 
Pandanus and/or spathe of inflorescence - see ntabanini - crab, Carpilius maculatus L. - juicy pa r t  of the  Pandanus drupe - rachis (midlrib) of coconut palm frond 

- f ish,  Plessiops nigricans ~ u f f e l l .  
uea - edible s e a w e e d s m & c e a e ) ,  eaten on soroe 

southern islainds - supporting rope for  s a i l  - culinary preparation v i t a  Cyrtosperma tuber base - prepara.tion from Paindanus frv-it  



tangitang 
taninganiba 
taninganibulci 

'cano 
ta,ororo 
ta rabut i  
t a r a i  
tarsi 
' ~ a r a i  
'carika 
-tatae 
taw:ia,n 
-ta~ra and tavatarra 
tavaa ( ? ) 
t eb on 
tewe 
t i i ~ a  
tiilanibo 
tinanilca.rawa 
tiiiiimki 
t i r i  
toaim 

tona t i  
tongo 
tongo 
tou 
tua  
tvae 

tulruna 

ua 
uan 
ubu 
ue 
umum 

mull 
uniganikakua 
uniliai 
uningauninga 
ura  
u r i  
ur int iana 
uteute  
uteute  t e  aine ( feu~ale 

grass)  
uteute  t e  mane (male 

grass)  

a s o r t  of syndicate 
fungus of the gei3v.s Pezize 
var ie ty  of Cyrtosperma oil the south islands 
( ~ i k u n a u )  
sand - s o i l  - ea r th  
taro,  Colocasia esculenta (L. ) Schott 
sardine of genus Harengula 
plant,  Euphorbia cl~amissonis Boiss . 
rreeil, Euphorbia - h i r t a  L. 
f i s h  of Scaridae family 
brackish water 
catching f lying-r ish by torchl ight  
f i s h  of Caranaidae fajnilv - 
Chanos chanos Forslr. 
chanos spawn 
var ie ty  of Cyrtosperma on south islands (Nlrunau) 
f i s h  of Scaridae f a ~ l i l v  
var ie ty  of Pandanus oil south islands (~ilcunau) 
see  ibo 
var ie ty  of Pandanus on south islands ( ~ i k u n a u )  
a iaethod of g r i l l i n g  f i s h  on eiiibers of leaves 
branches of Pandanus chosen as  cut t inas  - 
shrub, Polyscias gui l foylei  ( ~ o g n .  & Nirch. ) 
L. H. Bailey 
f r i t t e r s  rrith a base of +rhite f lour  
imgrove t r ee ,  Bruguiera conjugata (L.)  Pierr. 
mangrove t ree ,  Rhizophora imcronata Lain. 
srhole f r u i t  of the  Pandanus 
t ree ,  Delonix - r eg i a  ( ~ o j .  ) Raf. 
preparation of Artocarpus or Pandanus f r u i t s ,  
iiltended f o r  long-keeping 
var ie ty  of good qual i ty  Cyrtosperrfla (very l i k e  
t e  oineke) 
f r u i t  
pumice stone 
a. s tage i n  the devcloprflent of coconut 
flower 
iile'chod of cooking by brais ing used f o r  various 
culinary preparation 
a ?ray of cooking f i s h  
echinodem of genus Holo.thu.ria 

on south islands ( ~ i k u n a u )  
holothurian, probably Holothuria mammifera 
stage i n  develoomenL of coconut 
t ree ,  ~ u e t t a r d a  speciosa L. 
thorn apple, Datura ~ne t e l  L. 
grass; name used for 

- . various Gramineae 

grass, Eragrostis amabilis (L.  ) W.&A. 

sedge, Firnbristylio c y ~ ~ ~ o s a  R. Br .  



u t i  
uto 
utongau 

trae 
vanin 
vao 
tierewere 

- shrub, Stachytarpheta jamaicensis Vahl - leaves of coconut palm jus t  emerging from ground 
- variety of Pandanus on south islands ( ~ i k u n a u )  

- anomaly of coconut vithoul, kernel - fibrous mesocarp of coconut, husk - creeper, Boerhavia sp. 
- giant  clam, general  name 
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Appendix I. 

Algae of the  Gilbert  Islands, col lected by YES. R .  Catala, 
July 1951, determined by D r .  Francis Drouet 

Plectonema nostocorum Born. 
Osc i l la tor ia  nigro-viridis Thv. chiefly;  a l so  some Plectonema 

nostocorum Born., Lyngbya semiplena (Ag.) J. Ag., Anacystis 
dimidiata (KGtz. ) D r .  & Daily, A. thermalis (Menegh. ) D r .  & 
Daily, Agnenellum quadruplicatum (Menegh. ) BrGb., Lyngbya 
versicolor ( ~ a r t m .  ) Gom. and Spirul ina subsalsa Oerst . 

Anacystis montana ( ~ i ~ h t f . )  D r .  & Daily and Plectonema nostocorum 
Born. chiefly; the  other species l i s t e d  under no. 4 a r e  a l so  
sparingly representpea here. 

Plectonema nostocorum Born. and bac te r ia  chiefly Lamprocystis 
rosea ( z . )  D r .  & ~ a i l ~ 7  

Palmogloea protuberans (sm: & Sov.) ICiitz. and bac te r ia  
Bacteria and what appears t o  be parasi t ized Pahogloea protv-berans 
Chiefly Anacystis montana ( ~ i g h t f .  ) Di-. & Daily and A. thermalis 

(Menegh. ) Dr. & Daily 
Agmenellum ~uadruplicatum (Menegh. ) ~ r 6 b .  and Plectonema 

nostocorum Born. 
Lyngbya semiplena (Ag. ) J. Ag. 
Protococcus g rev i l l e i  ( ~ g . )  Crouan, Palmogloea protuberans (Sm. 

& Sow. ) Kctz., and bac te r ia  
Bacteria and some of what seems t o  be Plectonema nostocorum Born. 
Lyngbya semiplena (Ag. ) J. Ag., Osc i l la tor ia  nigro-viridis Thw., 

Anacystis montana ( ~ i ~ h t f .  ) D r .  & Daily, and A. thermalis 
(~enegh .  ) D r .  & Daily 

Lyngbya semiplena (Ag. ) J. Ag. and Plectonema nostocorum Born. 
Rhizoclonium hieroglyphicum (Ag. ) Kiitz. and Anacystis dimidiata 

(Kiitz. ) Dr. & Daily 
Rhizoclonium hieroglyphicum (Ag . ) Kiitz. and s t e r i l e  indet.  

Oedogonium sp. 
Rhizoclonium hieroglyphicum ( ~ g  . ) Kctz. and s t e r i l e  indet . 

Oedogonium sp. 
Palmogloea protuberans (Sm. & Sorr.) Kiitz. 
Palmogloea prohberans (Sm. & Sow. ) ~ i i t z . ,  parasi t ized i n  p a r t  
Coccochloris elabens (Br6b.) D r .  & Daily, Schizothrix l a c u s t r i s  

A. B r . ,  Palmogloea protuberans (Sm. & Sor?. ) Kiitz., and 
Plectonerna nostocorum Born. 

Schizothrix l acus t r i s  A. Br .  

Without number - "Gilbert i s .  , v e l l  %rater". Phormidium tenue (Menegh. ) 
Gorn. 

Local i t ies  

Nos. 3 - 9. I n  northern fish-pond of Nikunau 
Nos. 10-20. I n  southern fish-pond of Nikunau 
Nos. 21-24 In fish-pond on Beru Island 



a and b. So i l  p rof i les  
See Fig. f 

oil Slaenioeu I s l e t ,  Tarawa Atoll.  
o r  I ocation . 

c .  Soi l  i n  regio:1 of babai p i t s .  
See Fig. 6, prof i le  4. 

d. Babai p i t ,  sharing section of 
rocky platform. 





a. Dense undergrowth i n  coconut f o r e s t .  

b.  Drooping coconut fronds 
af Ler drought. 

c.  Abnormal roo t  system of palm. d. Accidental layer ing of coconut palm. 

Pla te  111. 



a. Four varieties of coconuts. b. Same, cut  open. 

d. Aspernous nut ( l e f t )  
called te wae. 

c .  Coconu-ts on unbranched 
inflorescences (na rnorl) 

Plate IV. 





b . Palms on ear th  banks, Nikunau 
lakes. 

a. Marks of d r o ~ h t s :  succes- 
s ive narrowrings of trunks. 

c.  Palm of ninisaun type, 
used as seed bearer. This 
bore over 150 nuts. 

d. P d n ~  planbed on olu stump, 
a t  edge of Iiilcmau lake.  

Plate  V I .  
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a .  Growth stages of coconut, 
w i t h  t h e i r  Gilbertese names. 

b. Plai t ing a coconut leaf  mat. Child's 
riri is made of young coconut leaves. 

c. Plait ing a coconut leaf  basket. d. Two piece riri of t e  maunei ( ~ y p e r u s  
laevigatus L. ), southern Gilberts . 

s t e  M. 



a. Dense stand of ?an&nus, 
babai p i t  i n  foreground. 

Dwarf Pandanus on Nibmau Island. 

c.  Arotokotoko var ie ty  of Pandanus, d. Te tuae paste,  fron Pandanus, 
remarkably precocious dwarf plant .  spread on Guettarda leaves and 

covered with layer  of' leaves. 
P l a t e  X. 



a. Cakes of t e  tuae i n  last s tage 
of drying, spread on ground. 

b.  Cooking shed. Pi l lars  made 
of branched Pandanus trunks. 

c. Te n a i  var ie ty  of breadfrui t ,  
f r u i t  h o s t  r ipe .  

P l a t e  X I .  

d. Te keang n i  makin var ie ty  of 
breadfruit .  



a. Frui t  and leaf  of var ie t ies  t e  mi, 
t e  maitarika, t e  keang n i  makin. 

h. Same variet ies ,  f n i i t  cu t  open. 

c.  Seedless variety t e  bukiraro, 
reproduced by cutt inzs.  

d. Coconut l ea f  mats protecting young 
seedling from children and animals, 



a .  Te u i a i  breadfruit ,  4-5 years old, 
with frame of coconut trunks holding 
compost. Some branches rrithered by 
drought. Banana plants  i n  old babai 
p i t .  Pig enclosure. 

b. Babai plants,  about 5 
years old, well-tended. 

d. Carrying compost for  babai 
plants  i n  8. coconu-t leaf  
basket. 

PI-a'ce XIII. 

c. Baskets holding compost around 
babai plants.  



b.  F u n ~ k i n  p l a n t s  i l l  villap;e 
on Nikunau. 

e .  To.bacco p lan t s  i:- r i l lage  ti. Rnizophora rnuxronizta on 
on I~iitunau. Aranuka Is land.  

Plate X I V .  



a. Edible j e l l y  f i s h  t e  b a i t a r i .  
Tarawa Atoll .  

b. Edible p a r t  of t e  b a i t a r i  drying 
i n  the  sun. 

c. Stone fish-trap,  on ocean s ide  of 
Tarawa Atoll .  See sketch f i g .  21. 

d. Part  of a catch of 2,000 i lrari  
trapped i n  one night i n  t r ap  shown 
i n  XV c.  

P la te  XV. 



a. Drying f i l e t s  of ika r i  i n  the sun. b. Carrying i k a r i  back t o  vil lage. 

c. Fish-ponds on Bern Island. 

Fla 

d. Edible algae i n  fish-pond. 

te  XX. 



a. Native outhouses, sometimes used 
as fishing platforms. b. Eel trap. 

d. Embroidery designs inspired by 
Gilbertese scenes. 




