
ATOLL RESXBCH BULJaTIN 

No. 20 

Health Report on Kapingama~angi 

Part I A Healt'n Survey of Kapingamarangi, 1950 

Part  I1 A Parasitologic Survey of Kapingainarangi, 1950 

Part 111 Blood Groups of the Kapingas, November 1950 

by Ralph E. Miller 

Issued by 

THE PIKIFIC SCIENCE BOARD 

National Academy of Sciences--National Research Council 

Washington, D. C. 



Health Report on Kapingarnarangi 

by 
Ralph E. Miller 
Hitchcock Clinic 
Hanover, New Hampshire 

INTRODUCTION 

This report covers f i e i d  work carried out from June 
t o  December 1950 and is a study of t h e  heal th  b e l i e f s  and 
pract ices  of t h e  a t o l l  dwellers of Kapingamarangi. The 
research was carried out by the  author a s  a special  project  
under t h e  SW (Scient i f ic  Investigation of Kicronesia) 
program of t h e  Pac i f ic  Science Board of the National 
Research Council. Generotis support was given t o  t h i s  
project  by the  Office of Naval Research, t he  Pacif ic  
Science Board, the  Office of Island Governments, Office 
of t h e  Chief of Naval Operations, Department of t h e  Navy 
and by t h e  Civ i l  Adrrinistration Units i n  t h e  Trust 
Territory. The r e su l t s  of the survey a re  sub~nitted i n  
t h r e e  par ts ,  consisting of t he  Ilealth Survey of Kapin- 
gmarangi a s  Part I, A Parasitologic Survey of Kapin- 
@marangi as Part  11, and Blood Groups of t he  Kapingas 
as Par t  111. 

The author was completely dependent upon the leader 
of t h e  expedition, D r .  Kenneth P, Emory, for  background 
material, or ientat ion and. interpret ing,  without which the  
attempt t o  survey would have been f r u i t l e s s *  



PART I 

, 

General Descrk t ion  of t he  AtolL ----- . . .. .. . , . , . . . .  . . 

- . .. . , .. 'Kapingamarangi a t o l l  i s  s i tua ted  just  north of the  e q ~ ~ a t o r  a t  
155O30' d&grees eas t  longitude., It i s a  typ ica l  1 1 1 0 ~  a t o l l "  with t h e  
i s l a rds  scattered closely apong t h e  eas-Lelm arc  of t h e  ovra1 coral  reef ,  
There is cue deep opening through t h e  reef on the s o u t h e s t  where a narrow, 
tortuaus passaga w i l l  admit only small w a f t  with ease, 

The ~out.h easter?.y t rade winds provide a ' nea r ly  constant cooling 
bre-ee, In  contrast  t o  t i e  isl&'ds t o  %he north; rainfa3.l is not abundant. 
Nearl-y eve-ry year sees a peiicd of waterscarcity.when coconu%s a r e  useti a s  

:tH'k '. ,ban'dard beverage. Dug wells a r e  wed for  wash 'water, The occasional 
rai?.y periods provide enough water t o  store,, f o r  t he  greater part  of t h e  
year, i n  c is tdrcs  above ground,, Typical t rade  wind showers permit verdant 
plant growth, The annl~al  rainfal1:i.s repor'ted as  89 in-hes, 

Temperature var ies  s l igh t ly ,  the  coldest periods being during t h e  
ra re  o'rercast, peri3ds of rainy days wiler~ the  temperature reaches 75" degrees, 
The warmest days oocur when t h e  lo* t i d e  permits t h e  expirsed reef eastward 
of the  islands t o  bo heated by t h e  midd2.y sun, Islands close t o  t h e  eastern 
reef edge a re  noticeably coa1c.r than those separated by a wider band of reef 
from the  cooling overwater breeze. 

. . 
The t i d e s  r i s e  once i n  t he  twenty-four hour period t o  about 3 f e e t  

c?bove mean low and once during t h e  period t o  2 f ee t  above mean low, The 
extreme low follows t h e  extreme high, Only the  extreme low t i d e  permits 
exposure, of t he  reef fdr  a , lang  enoug? period t o  permit notiseable temperature 
change insand, The usual dai ly  tempel-atureis 8O0.iC night and 90° i n  the? ' '  

day, 'reaching the  maxi- a t  noon, Deviation from this da i ly  cycle i s  very: 
ra re ,  and  oneday i s  s o ' l i k e  another thcit no thought need be given to. 

.. . . . 
udressing"for the":weather" or  f o r  t h e  time of day, , , . . . , . ~ .  

. . . . . . . . 
. . : Tidal current is, with r a r e  exceptions,, from eas te r ly  t o  w e s t e ~ l y ' ' : .  

between t h e  islands,  t ha t  i s ,  from ocean t o  lagoon along t h e  i s l a r d  port ion.  
of t h e  reef ,  There i s  a reversal  f o r  a short period of each ticie through - ' :  

t h e  pass. The current varies i n  s t rength with t h e  time of t i d e  and t h e  
wind velocity and very r a r e ly  with wind direction., The almost co;?st&~t 
surf from t h e  eas t  has t o  be interrupted t o  cause a reversal  of the  current 
flowing by t h e  islands,  Violent storms a re  rare,  t h e  oniy one within 
msmwy being one of t h ree  days i n  1947 when t h e  wind was from the  west during 
t h e  en t i r e  storm, . . 

The' s b i l  of t h e  i s l e t s o i s  a t h i n  layer  of co ra l  gravel and sand .' 

mixed with leaf  mold on a base of conglomerate s l ab  o f  t h e  ra ised reef type. 
The average l eve l  is about ten  f ee t  above mean sea level ,  In areas where 
large excavations have been made'for taro"swamps, co ra l  rock and sand from 

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



t h e  excavations a r e  pi led t o  a height of twenty fee t ,  i n  several  areas 
producing, with t h e i r  overgrovhh of breadfruit  t r e e s  and pandanus, park- 
l i k e  v i s tas  along the  pathways of the  ridges, 

The a c t i v i t i e s  of t h e  pspulation a r e  centered a t  Touhou which is 
an en t i re ly  res ident ia l  island. There,, buildings a r e  closely placed 
leaving spaco onl-y f o r  t he  working areas about t h e  houses shaded by t h e  
t r e e s  whichp-?oY~de. a l so  food, f u e l  and fibe::, Wema, t h e  other esssn t ia l ly  
r e s id&Aal  is land i n  t n s  t o t a l  ~ f .  32, i s  msre r u r a l  with broad areas.of 
taro.,and woodland, The other is land adjacent t o  'Touhoc, Twinga, i s  
essen?;llalkf mra:., its f o r t y  houuea w + l l  separ t ib l  by woodl&d.: Soma 
i s ld rds  ari: :,f t he  natui.5 of camkrjr es takes  of t h a  fand?,ies 7iving on the  
cent?al is:'rids. Such I s  Hare "io t h e  so*~%h, and., t o  a :iassc:i axtent 
Rir.gz,toru " '?  tke  north, To these,  vj-si ts  a r e  made a t  f x q u e n t  inte?;rals 
t o  cultivxLe karo, col lect  coccxuts c r  timber andoh  spec ia l  occasions 
such as  chi ldbir th  o r  f u ~ e r a l .  o r  cut t ing o ~ t  of canoes, whde  famiiies 
move t o t h e  i s lagd  f o r  t h e  day br days, returning with canoeloads of produce, 

There i s  constant t r a f f i c  between the ceintra.1 is lands on the  dry 
reef a t  low t i d e  and wadlng o r  s w M n g  a t  other times, 

Taro and'puraka a re  cul t ivateb extensively, and the  food t rees ,  
coconut, breadfruit  and. pandanus a r e t ended  with, care, These t r e e s  
provide timber a s  do t h e  HAU (wild hibidcus), RMAU MHE (Cordia subcordata) 
and WORO WORO (Premna obtusi.fol:ia), ::. , , .., . , , 

: . .  
. .  . .  

These plants,, shrubs and t r e e s  'play . t h e i r  customary par t  i n  t he  
econolny of t h i s  a t o l l  and a: l a rge  pai-F, of t h e  d a i l y  occupation of the '  men, 
women and children consis ts  of culturing, harvesting and preparing f o r  
food, shel ter ,  clothing ar.d eqcipment, the  various par t s  of t h i s  abundant 
plant. growth, There. a r e  allowed to,grow uncultivated, grasses, shrubs and 
t r ee s ,  some of t h e  prodv.cts of which a re  used for  casual ornamentation. 
Wherever these plants  encroach on those ess ' en t ia l  fo r  t h e  economy, t h e  
encroacher i s  s a c r i f i c e d ,  Some introduced shrubs a r e  usedpr inc ipa l ly  as  
ornamenbals, though they a r e  given addit ional spaco because 0.f t F e i r  bloom 
o r  because the  leaf  provides a convenient dish cover, ' 

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

Animal Life 
, . . . 

. , 
, . .  .. ~ 
., : >: ,. .' 

Animal l i f e  i s  not abundant. The 6ceinic $at is a pest on t h e  outer 
is lands but i s  kept under control  on Touhou by t h e  introduced ca t ,  Cats 
are,numerous and largely,uncontrolled. They cons t i tu te  a menace t o  r e s t  
and a hazard t o  supplj.es and l i g h t  equipment which can ,be destroyed i n  t he  
numerous c a t .  fights.. ,There. i s  ac t ive  husbandry of pigs but t h e i r  number is 
decreasing because ther$ i s  insuf f ic ien t  forage on th .eoute . r  is lands and 
too  much care i s  required t o  keep them i n  water and food, LThe p i g  must be 



considered as  a luxury, It serves no purpose a s  scavenger. There is  no 
garbage, It must be fed on food.,supplies t ha t  would serve f o r  men. 
Taringa and Wwua isI.et,s provide some spaee and are  c?.ose enough t o  permit 
feeding and watering, Here t h e  p:lgs a r e  kept te thered o r  i n  smal l  stone 
s t i e s  arid sepzrated from t h e  dwelling ar&* The.-children a r e  fond of 
l i t t l e  pigs a s  pets  and keep them tethered t o  a shrub o r  t r e e  'adjacent 
t o  t h e  house despi te  ru les  prohibit ing pigs i n  t h e  dwelling erea, Small, 
apparently harmless f izards  a r e  nunerous, 

Sea l i f e  i s  aburldarit and. varied, Fishing is  one of t h e  pr incipal  
a c t i v i t i e s  of t h e  men and provLdcs, beside t h e  chief prate in  food, re la .~at ion,  
exercise and play f o r  the  men aiid youths,  It also const i tutes  a considerable 
hazard beeause of t he  jagged coral  and the  poisonous and well  armed animal 
l i f e  of t he  reef and l a c ~ ~ n  floor., Long immersion and expssure t o  sun a l so  
p r~duce  casualt ies on each of t h e  group-fishing expeditions, 

Birds a r e  represented by t h e  u s ~ a l  is land va r i e t i e s  i n  small numbers, 
There are  terns,  herom, curlew, and f r i g a t e  birck, A s tar l ing,  reputedly 
introduced by the.  Gepmans, _/possibly Micronesian starling?--ed;,],, i s  a 
riuisaoce and destroys a cons ide~able  q w n t i t y  of b readf 'u i t .  Chickens a r e  
kept on. a l l  t h e  f r e q ~ e n t l y  v i s i t ed  islanfis except Touhou. They a re  cared f o r  
much a s  a r e t h e  pigs, a s  a luxury, Eggs a r e  not used a s  food but allowed 
t o  hatcho 

Insect l i f e  i s  made obvious by t h e  house f ly ,  o r  a s  it i s  called 
loca l ly  t he  !'breadfruit f:yI1. Mosquitoes, an ts  and cockroam-',ies a r e  a l so  
numerous. Mosquj.toes i n t e r f e re  with sleep on t h e  outer islands,  The ants  
destroy wooden bulldings and t h e  cockroaches destroy clothing. The spiders 
and small scorpicns a r e  not known t o  cause casualt ies.  No t i c k s  or  chiggers 
a r e  ssen, 

The People 

. ,.; . , 
. , . . . ,. $ . ,  

The is lands a r e  inhabit.ed,by aboct 500 typ ica l  Polynesi'ms including 
a small element of recently added Mcrmes ian  stock. The a t o l l  l i e s  off  t h e  
t rade  routes and has been v i s i t e d  infrequently and t h a t  i n  rebent years . '  

(since 1870), For centuries these people l ived a stone age culture and a r e  
i n  t h e  very ear ly  s tages  of adaptation t o  modern Coals, eq~ipment~c lo th ing  
and concepts of disease. The s h e l l  adze i s  replaced by t h e  s t e e l  adze. 
The s t e e l  knife  i s  used by all, Cotton fabr ic  has replaced the  native 



pandanus s a i l  and HAU cloth. The cloth k i l t  has replaced t h e  HAU k i l t  f o r  
da i ly  wea? and whenever avai lable  f o r  special  occasions t rousers  and s h i r t s  
a r e  worn bjr t h e  men and -long dresses by t h e  women, A few men have shoes 
which a re  worn f o r  dress  occasions, Use of clothing of temperate climate 
type and of t he  cloth sai1hav.e proupiied t h e  impovtation of a few sewing 
machices (Germazz perioci) . 

, 
Sheet metal. s t r i p s  a r e  used instead of thatch on a few roofs and 

f o r  rainwater catch areas adjaceut t o  concrete c is terns ,  Fish l i n e s  and nebs 
a r e  3.argely imported twine, though t h e  largest  nets  a r e  made f-om coconut 
f i b e r  and cannot be dupl.icated by ir1ips.rte6 mateyial. Th;: metal. fishhook has 
en t i r e ly  rcplaeed. t he  sh4.1 and. woodea ya?.-ie%y ar.6 every f isheman prefers 
t he  gl.ass and wood or  gls.ss and p l a s t i c  diving goggles t o  t he  l e s s  e f f i c i en t  
cocoti~t  oil-sl.izk surface, . . . . . . . 

Nearly e v e ~ y  household has a t  l e a s t  one metal cooking u t e n s i l  and t h e r e  
a r e  a few eating hplemen*vs. 

Despite t he  modern importations., a t  times advantageous and a t  times 
of questioiieble value, t he  cul ture  i s  essent ia l ly  t ha t  02 an isolated,  
p;.initi.ve people, The ciaL1.y routine of t he  women i s  t h e  dawn bath and t o i l e t  
i n  %he t idecument,  t he  opening of t h e  gr.ound-oven f o r  morning food, forenoon 
gathering and preparation of food from plant and t r e e  o r  cu l t iva t ing  of 
l;aro, t he  afternoon cooki.ng and cleaning of f i sh ,  t h e  l a t e  a f te rnom bath a t  
t h e  time c1oth.e~ a re  washed, t h e  evening m a 1  a f t e r  t h e  family i s  reunited 
from t r i p s  t o  outer i s l a x i s  o r  f ishing,.  Such routine i s  kept; fiom manotony 
by m a t  weaving axd basket making a t  odd mo~ient6 or  by groups of families 
working a t  preserving foods f o r  out of season use, The t r i p s  t o  outlying 
islacis on special  occasio:ns provide an element of recreation. There i s  t h i s  
element i n  most of t he  d a i l y  tasks ,  None i s  carried t o  t h e  point of fa t igue  
and t h e  spirit of play i s  seen i n  evely occupation, 

Men a r e  concerned with building houses, canoes and she l te rs  and with 
making t h e  gear and equipment f o r  such building and for  f ishing, The work is  
done usually i n  groups where t he re  i s  mild competition of s k i l l  and exchange 
of tasks  resul t ing i n  much fun and l i t t l e  fatigxe,  There a r e  masters of 
each s k i l l  who take t h e i r  acknowledged places as  leaders, 

Recreation, a s  such, i s  ch ie f ly  t h e  play of children and, on Sundays, 
s ince work has become tabu by decree o f t h e  church, card playing by a l l  age 
groups 0 

A s  might be expected i n  such a placid environment which is r a re ly  
unkind, there  i s  l i t t l e  t o  cause nervous s t r a in ,  An occasional crying child 
gives evidence of t h e  f ru s t r a t i ons  of infancys Rarely a r e  these  f ru s t r a t i ons  
evident beyond infancy, and then a r e  seen i n  t he  r a r e  maladjusted householdc 
A few of t h e  populace have f ea r  of disease and a few a r e  over-concerned 
about t h e i r  personal heal th  evidenced by disproportionate apprehension about 
mild symptoms. Nost, however, a r e  happy, completely adjusted, with l i t t l e  
thought f o r  t he  future  beyond a food supply. 



The f a ~ d l y  un i t s  of t h i s  society  a r e  t i e d  together by church 
meetings arid by tine frequent meetings f o r  carryling on goverrudent a f f a i r s  
by t h e  moa, These serve t o  &cePt o r  r e j ec t  publicly t h e  proposals t h a t  . . 

have been discussed and usually ee t t l ed  i n  t h e  dai.1.y informal meetings i n  
t he  menis house and other work shops, Public annomcements a r e  a s  l i k e l y  
t o  be made a t  ch1u'ch ga.:herings a s  a t  tliegovernment meetings, and with 
equal weight .,, 

This environment appears especially.  kind t o  chi.l.drber~: They have 
few rest r ic t<ons,  F o r t h e i r  f i r s t  few years they a r e  unhmpered by clothing 
of afiy kind, Family d i s i i p l i n e  i s  so mild and cssual a s  t o  appear l i k e  
n e g l ~ c k - ~  ' The ch?.ldren &ra ' a s  a t  home . i n  t h e  water a s  on land, They hand.le 
canoes:'wit$~:ease a t  an ear ly  age and a load o f - f i v e  capkained by a ten  .near 
old is & n o t  uncommon s igh t*  The strongest; and apparently most e f fes t ive  
adno'iiition i s  a lcud "sh-h-hiti 

Youth i s  &s unhampered, Boys o r  rirls a re  seen i n  separate groups 
during theZ.:d'ay but, a f t e r  sunset especialiy,on moonlig:~t nights ca.noe loads 
of ndxed par t ies  a r e  off t o  outer is lands or  singing and tancing on t h e  beach. 
There is apparently complete freedom of s e x p l a y  and no stigma zttached t o  
premar i td  pregnancy o r  childbirth,  An ur.kno0m fa ther  i s  i n  no my a hanti-  
cap for  such offspring, They a r e  adopted and have t h e  s t a tu s  of t h e  mothel., 
B s ing le  mmriage partner i s  t h e  mle but exceptions a r e  noted and the house- 
hold of a s t e r i l e  marriage may 5e  blessed by the  offspring of a mkual ly  
acceptable partner t O  rcplace t e m p ~ ~ a r i l y  t'ne unf ru i t fu l  one, 

.. . . . . , . , . . . , 
The pecple a r e  governed by a '  chief who has two a s s i s t an t  chiefs,. .: 

one f o r  Touhoc ikict and one f o r  Werua i s l e t ,  Tks ancient priesthood,.has 
been pa r t l y  replaced by the Christ ian chWch, The posit ion of migician o r  
medicine rkn lras one of importance with g-;.ave responsibilities. :and con- 
siderable iiuthority. There i s  no one qui te  comparable i n  thwpresent  
org,anizatibn, , . . . 

. , 

' ' - ' ' :The administrative officxws, school teacher and a med.ical aide 
receive. s a l a r i e s  from t h e  Unites S ta t e s  C iv i l  AdminisLration. 

Order i s  maintained without v i s ib l e  r e s t r a i n t s ,  Public opmion is 
a l l  powerful, occasionally overruled by the  chief, but a t  t h e  r i s k  of his  
chiefship, 

The men and women take the i r  positions of adul t  rssponsibi l i ty  only 
a f t e r  organizing a household of t h e i r  own including a t  l ea s t  one child,  
t h e i r  own o r  adopted, The posit ion is  of f u l l  responsibi l i ty  even then only 
i f  the  work of t he  adul ts  i s  considered a s  contributing t o  group welfare. 
Youths of both sexes a r e  not compelled o r  even urged t o  work, The male 
takes ful l .  advantagwof th i s ,  and f o r  a ' c e r t a i n  period, comparable t o  t h e  
highschoo2ilnd ea r ly  college age, t h e  b'cys a r e  s e t  apart  from t h i s  otherwise 
indus+%iokCsociety, They loaf ,  sing, dance, a r e  pampered by t h e i r  .mothers, 

. '  a re  we l l  &d and wear t h e  gaudiest SERU t h e  fandly can afford,  They a r e  . :  

even WganizBd against work and exer t  t h e i r  :awn. public opinion tigainst t h e  
occas.i.o&lrly 'antbitious -youth, This period .pBSsesr and generally, withou6. 
harm.' %A .$ew .darfiy t h e  a t t i t u d e  on into: t h e i r  own adul t  household. : . . ; .: ... ;: 



The g i r l s  ear ly  learn t h e i r  t a sk  of being t h e  burden bearers, and 
i n  youth do most of t h e  household work, including care of younger children. 

Sani ta t ion -- 

The sani ta t ion of Kapingamarangi i s  of t h e  natural  t y p e  due t o  t i d e ,  
sun, wind and rain ,  Man has a l t e r ed  h i s  environment s l igh t ly ,  i n  par t  
advani.ageously and i n  par t  with some hazards t o  health, When t h e  a l t e r a t i o n  
has favor& health t h a t  aspect of t h e  change has been a by-procluct and not 
t h e  d i r ec t  resu l t  of an &tempt a t  more heal thful  conditions, There has not 
been, and i s  not now, asy comprehension of  t h e  spread of disease from man: 
t o  man c r  from animal t o  mar., , . 

Personal cleanliness i s  notable but not universal  and there  i s  a 
strocg suspicion t h a t  i t s  prevalence is  induced by t h e  des i re  t o  avoid 
a t t r ac t ing  f l i e s .  The sea is ever  present and eas i ly  accessible. Bathing 
i n  it i s  a d a i l y  a c t i v i t y  of p rac t ica l ly  everyone, Poo!.~ on the  reer" %each 
1CO degrees P, i n  tiie midday sun and a r e  a f a v w i t e  ba%hing place,. Prolonged 
soaking of cloth5ng'in t h e  t i d e  cwren t  i s  a f a v o ~ i t e  cleansing . method . and 
the nearest they ever come t o  sker i l izat ion.  

. .  . . .  
.. . . . 

Within the  family circ1.e personal contact i s  intimate.,;;nd frequent. 
It s t a r t s  before t h e  f i r s t  breath of l i f e  a s  t h e  delivered infant has i ts 
mouth and nose aspirated by t h e  application of t he  a t tendantrs .  ;xouth and 
tongue. The infant  i s  cared f o s  by every member of t he  family, young and 
old, Some infant food i s  prechewed, A l l  a r e  served, a t  the '  family t a b l e  
by the  only common eating implenent, t h e  hands. Thoug3'food i s  idea l ly  
asept ic  when removed from the ground oven i n  i t s  t i g h t  containers, there- 
a f t e r  it i s  handled without regard for  sani ta t ion,  unless it i s  t o  be kept 
f o r  a l a t e r  meal, It has been learned t h a t  food l e f t  in tac t  i n  i t s  wrapping 
a f t e r  cooking w i l l  not s p o i l  a s  rapidly a s  opened food, and t h a t  recooking 
w i l l  prevent spoi l ing for mny hours, but t h i s  experience has not been , , 

transferred t o  t he  use of heat t o  clean clothes, mats, sheets  o r  blankets,' 
towels o r  wound dressings, 

Handkerchiefs a r e  an affectat ion,  Fingers a r e  t h e  acceptable 
subst i tute .  Sp i t t ing  i s  common, a gesture of s l i g h t  nervousness. 

Disposal. 

The common t o i l e t  i s  t h e  r ee f ,  covered or  uncovered by sea, A t  times 
children consider t h a t  the  general di rect ion of t h e  designated spot on t h e  
reef s a t i s f i e s  t he  convention, and many an adult  contaminates areas  of t h e  
reef d o s e  t o  a play area for  children, a sand beach of which w i l l  be  smeared 
by t h e  d r i f t  of t he  next high t i d e ,  Even the  e f f luv ia  of the  several  over- 
water (except during low t ide )  t o i l e t s  i s  swept ashore e i ther  d i r e c t l y  o r  by 
t h e  swif t  current about t he  end of the  i s lands  i n t o  t he  lagoon, This i s  



preserved from severe contamQ1+tion i n  t h e  backeddy of t he  lagoon shore by 
d i l a t i o n  and 'sp$e&ngof t h ~ ' b i o 1 o g i c  cycle by the  a.bundant sea l i f e ,  

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

~ e f v s e  disposal areas '&re those &&ing f i l l  because of erosion 
or  because mulch,is  desized for  planting, The value of compost 3.3 known 
ind 'banana and coconut plantirigs a r e  made on coitlpost p i t s  i n  which vegetable 
refuse has been a!ccumulating foe morkhs, The grounds a r e  'kept 
qixite f r e e  Pmm refuse= There i s  a d a i l y  morning '!poi.icingI4 of grounds when 
womsn and cm+en pick up a l l  f a l l e n  leaves and such rcr'use as  t h e  'men . .  
and boys l~aire h o r n  down anywhoi-e, T h e  houses 60 not accumulnte refuse, ' 

A l l  the  cooking i s  done i n  o r  near t h e  cook house, w h i d i s  i sua l ly  s eve r i l  
fee t ,  a t  l e a s t  froin t he  dwollinp, .Preparing of food and caking is  generally 
ol:t cf doors,   he times when indoor- eatii7g i s  necess.&F%y a r e  rarB,, U ~ d e r  
t h e w  circ~mala:!?c,e:; s c ? a p  and buries a r c  thrown &6'thiio~&h%hC? open s ides  
.of th,e houss, Feot a r e  washed before entrance orrto matting gortions of t h e  
f loors ,  

There a r e  weekly clean1;p days and, periodically, days f o r  burning 
s t w p s  and refuse heaps d o n g  the  high t i d e  mark$ A Lonunon type of refusc 
t h a t  a'ppears dif;Tic '~lt  t o  control  is r ipe  breadfruit f a l l i ng  a t  the  peak of 
t h e  season. Che7ried pazdarms keys a r e  discarued withoxt discretion.  

The ].agoon i s  t h e  ~ e p o s i t o r y  of a l l .  refuse except t h a t ' p u t i n  compost 
p i t s  for  la.ter t r e e  planting: It is appa.r-ent thh t  anything thrown . . 6r d,r%ft.ed 
in to  the lagoon i s  considered compl.etely and f i n a l l y  disposed'ofd Baskets' 
of misceilar:cous refuse a r e  d-mped i n t o  t he  lagoon among gmilps of s-+nmmers, 
People l i v ing  along t h e  lagoon shore wade in to  t h e  water and. use t h i s  
universal t o i l e t  wi:,hout regard f o r  wind or  t i de ,  The currents of t he  back 
eddy t h a t  i s  f a i r l y  constant a t  each end p£ t he  islands form a .sort  of cess  
pool used f o r  evening ba!hing by a l l  and f o r  f ishing by small 'boys, , The 
lagoon shoye i s  a scene of cons",nt ac t iv i ty ,  clothes wa,shin&, preparing , . .. 
co,co.nut husk f ibe r  f o r  rope mking, bathing, swinming, clean+g f i s h ,  , ,~ ' 

. .:.. 
. . .  ldadirig and unloading canSes, All refuse remains where dropped' in'thi.5 

shallow shore area u n t i l  t he  next t i d e  brings a b u t  a redis t r ibut ion,an& '.,: 
dil.ution. Despite t h e  dil.ution t h i s  remains a constantly c&nt'a&nat,ed.zr,e& 
through which the populace (and v i s i t o r s ,  u n t i l  a p i e r  was comp~:eted. ' : ' .  

' 

recmt1y)wade o r  s w i m  without a thou::ht t ha t  it i s  any l e s s  pure, than the  
open'sea or  rapidly flowing current betwee'n t h e  i s l e t s ,   he . . . .  sanle :si tuation 

. . . . , . : , . . , . . . . . . .  prevails  a t .  t h e  common lariding a reas  of. t he  outer is lands . '  . . . . . .  , \, . . ,. , . . . . . .  .. 
. . . .  . . . . . . , .  . 

~ e s i d e n c e s  and tqaf f id  age much m6reukd61y sca t te red  a t  Werua &d .. j . ,  ' .  , 

~ a r ~ i n g i a n d  ; , . .  t h e i r  waterfront$ a r e  . ndti.ceably . cyeanep.. . . .  . . 
,. s , , : .  :. , . . ' . , ,  , ,. . . . :  '. . . 

. . .  . ,  . . .  . . . .  . , .. . . .  . ' .! * . . , . . . . . .  ~ ,.. , . . 8. ' ,:, 
. , , ! . ,  . . . . . . .  . . . . . . . .  ,. 

Food. :^m . . . .  . .  , , 
. . 

. . . .  ': 'Ti&.stz$les of the  d i e t  a p  taro, P U M A ,  a d  cownut with f i s h  as 
an afmost;. constant accompanimmt'. 3s a ~ e  b.beadfruit ;aria pandanus i n  season, .  
The t h r e e  variables,  f ish ,  breadfeuit and pandanus a r e  preserved (dried), 
t imes @f plenty but. the  supplies a r e  ins.ufficient'to.sustain t he  populatioi? 
f o c v e q .  long d t h o u t  t he  s taple  components. ~ r e a d f r u i i  t r e e s  of  t h ree  , ' 

var ie t ies  a r e  now well established and t h i s  item. of food i s  approaching 
. ,  . 



t h e  constancy of t a ro  and'6oconuts.' The ira;rieties vary i n  maturing times 
and i n  durat,ion of season bat a l l  a r e  affected by drough~.  The oldest. 
g r i m  here and known a s  t h e  Kapingamarangi var ie ty  matures i n  two months and 
bears f o r  three months, ' The N ~ k m r o  variet,y beers f o r  a mont,h then matures 
a new crop i n  one month, These two va r i e t i e s  or' f r u i t  contain large see"s 
which a re  edible when wolted, The t h i r d  var ie ty  brousht i n  from Ponape has 
been established too  s h o ~ t  a time t o  be ce r t a in  of i l k s e a s o n  here, however 
it is d i f . f e ~ e n t  from t h e o t h e r  two, mat;uri.ng e i t h e r  two o r  three crops a ,year, 
This vayiety is without edible seeds, and does not lend i t s e l f  t o  preservati.on 
by d-cying a s  d? t h e  other  two, 

Pigs, chickens, bananas and papayas a r e  produ~ec! i n  t o o  small quant i ty  
t o  cont r ib i~ te  much t o  t h e  d i e t  and a r e  considered a s  Pjxiiries. 

fn times of drought taro,  PURAKA, and coconut and f i s h  may be t h e  only 
supplies t ha t  pe r s i s t  and the mconuts a r e  fewer and smaller, The t a r o  i s  
much small-er duriilg these dry periods, The PURAKA does much b e t t e r  i n  t h e  drf 
times and' tends t o  overgmw t h e  taro.  

: , . .  

One famine 'has been recorded (1915 t o  191.7) whm khere was no r a i n  f o r  
two years, Over f iZ ty  people died and t h e  f amhe  was aggravated by imposed 
rules  resty.icti.ag coconuis t o  copra production, denying t h e i r  use f o r  food. 
There ware insuff ic ient  canoes during t h i s  same period reducing the  amount 
of f i s h  available., . 

Taro i s  cooked i n  'coconut cream o r  grated coconut, This form of 
food accounts f o r  t h e  greater  par t  of t h e  use of coconuts a s  food, The so f t  
pulp of drinking nuts i s  e a t a  but recognized a s  having l i t t l e  food value. 
so f a r  a s  sustaining ac t iv i ty  is concerned, Pandanus i s  eaten, e i t he r  raw 
o r  boiled, by chewing t h e  sof t  pa r t  of t h e  key, Flour is made f o r  storage 
by pulverising baked pandanus pulp cakes, The f lou r  i s  l a t e r  eaten mixed 
with water as  a po~.ridge, 

: . . . 

Fish i s  usuall3P.baked i n  leaf  wrappings but some i s ' e a t e n  raw during 
i t s  preparation and cleaning o r  may be served raw. '.The raw l i v e r  is rel ished 
by fishermen, and . t he  l i v e r  allowed' t o  r e r a in  within some var2et ies  fo r .  
cooking, The v i s i b l e  f a t  of f i s h  and ee l s  is a choice item of d ie t .  Much 
var ie ty  is achieved i n  t h e  d i e t ,  and possible addit ions of food value, by 
varying t h e  leaf  wrappings, Such addi t ions .are  the 'only cmdiments beside 
t h e  generally used coconut cream, Pka s a l t  i s  used i n  cooking o r  during t h e  
meal, Sa l t  i s  now used for  preserving f i s h  when t h e  s l i c e s  receive a s l igh t  
coating of s a l t  preliminary t o  dry ing ' in  t h e  sun. 

Strong evidence of t h e  adequacy of t he  d i e t  i s  the condition of  the 
residents who a r e  robust, energetic, active,  industrious and .happy. No 
instance. of malnutrition dn obvious vitamin Lack was noted, T;!eir own 
studied k a l y s i s  of what these  people need t o  survive t h e  most d i f f i c u l t  
times yields  t h e  answer t h a t  f i shhooks  and twine f o r  the  f i n e r  ne ts  would 
see them through, because- a l l  o the r - e s sen t i a l s  of l i f e  a r e  present o r  can be 
secured i f  they can maintain a 'sufficient supply of food f ish.  



The abundant varied food supply compensates f o r  some items of the 
d ie t  which have l imited d i rec t  food value such a s  t h e  f i b e r  compontent of 
coconut husk (young nuts) xid ppaadanus, During the  pandanus season t h e  
faeces o f  children a id  some adu1:ts consist  of a .  mass of such:fih.er, In 
any season when there  i s  a decrease of standard items thehusk  of young 
coconubs i s  consumed i n  quanti ty f o r  i t s  s l ight  sugar content. Eoth 
sources of  f i be r  y ie ld  a feca l  mass of such s i z e  and consistency as  t o  be 
al.arm?.ng. it may be t h a t  one of t h e  unheralded v i r tues  of t he  coconut 
a l lev ia tes  the  possible hazard of f eca l  impaction. The unaltered o i l  of 
t he  raw (and perhaps cooked) coconut i s  found i n  nearly a11 faeces speciciens 
and i n  quantity i n  marry, The o i l  i s  apparently a r e l a t i ve ly  bland lubricant,  
However t h l s  o i l  consis ts  of a l o s t  element of considerable zr:wnt from the  
theore t ica l  quanti ty of available ca lor ic  csntent of the  coconut. 19 quantity, 
the  cooked o i l  i s  a cathai-tie of soma violence, The pzidan1j.s o i l  i s  likewise 
found unaltered i l l  t he  faeces, Theasohi.:akj.lity of both these o i l s  requires 
investigation, i f  not already studieu. 

Another food item used i n  quant i ty  a t  ce r ta in  times and a s  a small 
component of t h e  d i e t  throughout t h e  breadfrui t  season is  breadfruit  seeds, 
Zach f r u i t  of t h e  two seed-containing va r i e t i e s  contains from 10 t o  30 seeds 
varying from 1 cm, t o  1,5 cm, i n  diameter, Removal of t h e  t h in  sof t  s h e l l  
y ie lds  a kernel with t he  fiavor of boiled chestnuts, The food value of t h i s  
seed must be considerable, It .takes t he  place of f i s h  or  meat i n  the d i e t a ry  
during.f ish shortage and immediately following t h e  peak of t he  breadfruit  
season when the  l a rge  quantity of seeds remwed from the f r u i t s  p ~ q ~ r e d  f o r  
drying a re  stored f o r  a short  time and then consumed i n  quantity a s  boiled 
or  roasted nuts, 

Rice i s  used a t  f ea s t sm It has not been adopted as  a s tap le  of 
d i e t  because o f  cost arid ava i l ab i l i t y  of other food. I n  times of s ca rc i ty  
it i s  welcomed, Nany families have a pot used especially for  boi l ing ?ice. 
The'leaders recognize t h a t  r i c e  cannot replace items of t h e  regular d i e t  
without in te r fe r ing  with t he  s t a b i l i t y  of supply, Coffee and sugar a r e  
luxuries, available t o  a few. 

Water --- Su& 

Formerly the  water supply was from dug wells i n  t h e  v i l l ages  of 
Touhov. and Werua and on t h e  margins bf t h e  t a r o  swamps. The water l e v e l  i n  
these wells r i s e s  and f a l l s  with t h e  t i de ,  The water is brackish i n  t h e  
v i l l age  wells, precipi ta t ing much of t h e  soap before suds a r e  obtained . 
The concrete c i s t e rns  and metal s t r i p  catch areas, introduced by t h e  
Japanese, provide storage f o r  months of use, This r a in  watt? i s  augmented 
by a s to re  i n  metal drums f i l l e d  from t h e  same catch areas and from na tura l  
catchments such a s  coconut t r ee s ,  

The wells a r e  s t i l l  t h e  source of wash water except i n  times of  
abundance of ra in  water. It i s  s ta ted tha t  yearly there  i s  sorrs, time when 
rainwater i s  scarce and, periodically, about once a generation, a prolonged 
drought. A survey of t h e  c i s te rns  indicates  t h e r e  is suf f ic ien t  capacity 
t o  l a s t  two months, (See chart I). 



' Chart I 
. . ; : .  . , . .  , . . . . . . 

TOTAL NUIviBSR O F  TANKS .. , . 27. 
TOTAL CAPACITY cubic f ee t  4800: . . 

USABLE TANKS 21 
USABLE C A P A C I ' E  cubic f e e t  37m 
TOTAL CATCH AREA USED 3800 

Four la rge  tanks 
Four la rge  tanks 

CAPACITY 
CATCH AREA 

trough 

metal roofing 
sheets 81 x 26" --- 

concrete, smooth 
f inish,  rectangular 
open top  tank about 
81 square, about 5' 
deep, w a l l  8" thick. 

. . 
Diagram I:. 

Pi33'E:RRED TANK AND CATCH A m  ,;. 

. , 

, 
. .  . . .. 



The tanks a r e  not now used t o  capacity, rarely  las t ing  more than a 
month, Their proper use wodd require some over-all supervision concerning 
catch areas, periodic cleaning m a  ro ta t ion  of use, Several tanks a r e  so 
managed now and indicate  t h e  value b>- yielding a water supply a f t e r  other 
tanks a r e  djyo Upon several  inspections aboubhalf the tanks were found i n  
good cclnd%ion of cleanliness and repaii3, Cleaning i s  made necessary by 
the  da i ly  f a l l  of leaves from the  breadfruit  t r e e s  and by ' t he  inflow 
cariying par t ly  decayed leaves in to  t he  tank from the  cadmient areas. 
Roofing of t h e  tanks and freq~ierit remwal of leaves from t h e ~ a t c h m e n t  
areas i s  helpful, but i s n o t  a coristant  practice;^ Cne fac tor  i n  t h e  in- 
camplete use of tanks is t h e  s ca rc i ty  of the roofing. s t r i p s  usad for t h e  
catchment areas. 

A contributing f ac to r  t o  t h e  neglect of t h e  tanks i s  the  l w l u y  
nature of t h i s  watar suppiy. The wells never f a i l ,  i n  d iy  spe l l s  t h e  womm 
carry water from the  wells for  wshing and coconuts w e  :.used for drinking i n  
extreme drought. When t h s  nuts a r e  scarce even t h e  we21 water way be drunk. 
The water from t h e  t a r o  p i t  wells i s  qui te  sweet, In  extreme. dry spe l l s  
t h e  tanks a r e  dry long before t he  p l a r ~ t  l i f e  suf fe rs  from lack c f  ra in ,  
?he t&?lcs a r e  an a id  t o  t h e  economy of time and e f fo r t  a9d probably con- 
trib::.tz t o  t h e  health of t h e  populace but they a re  not an essent ia l .  They 
a re  highly prized for  prestige,  alone, Tanks most receilC1~- bui.lt a r e  . .  . . 

l a rger  than t h e  ear ly  tanks ,and appazr t o  be nore ea s i ly  managed, 

The water tanks serve a s  breeding 'places for  mosquitoes, This i s  
controlled by de-roofhg t h e  tanks and l e t t i n g  s w l i g h t  in ,  The l a rge r  
tanks a r e  nub eas i ly  uncovered and probably copper screening might be a 
be t t e r  solution t o  ' the m0o3~dit6 pi-oblem.'. 

. . . . . . .  .;; . . . . 

Tanks on the  ou6er 5slands have faxten in to  disuse because of the-  
amount of care required t o  keep t h e  water from them weable ,  Water stoq6d. 
i n  the  concrete tanks was s t i l l  of good qual i ty  a f t e r  two months. Their;.:. ' 
posit ion above ground and t h e h i g h  s i d e s  make them unlikely to  contamination 
by children. . . 

The contamination of the  wells i s  chief ly  from- surface drainage, 
most abundatt a t  the cen t r a l  wel l  ori Touhou where bathing and clothes washing 
i s  a da i ly  pract ice  qu i te  c lose  t o  t h e  well. This cen t r a l  well  su.pplies 
t h e  wash water f o r  t h e  e n t i r e  v i l l age  whenever c5sterns a r e  a t  a low level ,  
There i s  t r a f f i c  thi*oughout' t h e  day about t h e  well ,  The chi1dren';play with 
s rxd l  buckets i n  imitation o f :  t h e  Ga te rca r r i e r s .  Mose sand and gravei 
gradual .1~ reduce t h e w a t e r  depth, and a e q u i ~ e  periodic removal, at which 
times th.e rock wa1l:i.s re&red.and b r o k h t  t o  giound . level ,  This.-use of 
t h e  well  is probably no hazarit. t o  hea l th j  l5ut habits '  o$ .use a r e  trai.lsl"erretl 
t o  other' well$ uied f o r  dr;inkihg water, 'The :use'.of aoncrete is kiom i n  
t h e  c o n s t r y ~ ~ o o n  of the. tanks; Its use' tci idake rai$ed rims would e l i m h a t e  

. .~ . . .  much of the  present gross contamination. ,.. ' , . . : , '."' I . . , .  
. . . . . .  . ~. . . . .  . . . . . .  . . . . 

The periodicity of t he  ra inFal l  .which contrb:li+ %he: :stat& of the- food- 
stipplying t r e e s  i s  now the only ver? seri6us probxeni in. wtei supply; . .  

.: , . . . e .  . :!!, ;;;: . . .  . . : .  . , . . ,  . .  . \ '  : :., 
. . . . . . . . . . .  . . . .  . . . .  . : . :: . . . .  . . . . ... , 

' . ? '  .. :; ..., .. , 



Shel te r  

.The t r ad i t i ona l  she l t e r  ar.d clothing of the  Kapingas a r e  admirably 
adapted t o  . the  climate, in conk~as t ,  t he  adoption of foreign clothes habi ts  
a d  fareigzz building n a t e r i a l  has proved unhealthful,' Shoes, v a r n  par t  of 
t h e  time beeawe constant wear i s .  impossible, intwduce., t h e  hazard o f  
sofLepd na tura l  foot covei-in5 which i s  incapable of wit.llstardiizg the  wear 
and t e a r  of coral ,  Cons t~ ic t ing  temperate climate clothing is  uncomfortable 
and prevexh proper body c o o l i q ,  The laundiy methods i:u use a r e  not 
su ik ib le  f o r  t h e  care of such clothing, adding much time to t h a t  required for 
rep xi.^, 

The few board houeea rooTed with metal s t r i p s  a r e  hot, dark, d i r t y  
an6 hwbor csckroaches, ants, iii3sqiLt;tocs mi; fl ies,  The open sided pandanus 
thatch roofed, co ra l  p a v e 1  floo-ied house i s  so f a r  superior t h a t  only t h e  
strongest  urge f o r  p res t ige  and the. possession of abundant fmda have 
accoiplished a change from t h e  t r a W d o n a 1  housa. There is an indication 
t h a t  a s  soon a s  t h e  termites have dest;myed the few present baard buildings 
no more w i l l  be bu i l t ,  Reversal t o  a normal type of cla%hing f o r  t he  climate 
i s  l e s s  l i ke ly  because of t h e  w e l l !  established chirch requirement t ha t  
clothes be .worn by a l l  who have theu, 

~ r a &  and communicable disease a r e  t h e  two pr inc ip le  causes of 
casualtQes, Long adaptation t o  t he  environmsnt i s  evident i n  res is tance t o  
t h e  e f fec t s  of sun and  sea and co ra l  gravel, The keratinized layer  of t he  
so le  of the  foot i s :  usually 5 mm which permits running and yalking on 
t h e  coarse sharp ' gravel of the . is lands a d .  reef ,  Feet and 3-egs,, , however, 
a r e  a frequent s i t e  of i n ju ry  i n  t h e  form of abrasions and lacerat ionso 
Pwcture  wounds a r e  coinmon and Lhere a r e  occasional fractures.  ?$&ny.of 
t h e  abrasions become subcutaneous abscesses which a r e  well  circumscribed, 
The same type injury i n  t h e  non-hmms new-comer leads t o  a dii.&ss 
inflammation with lymphangitis and lymphnode enlargement. . . . . 

. .  ~ 

The inhabitants a r e  subject  t o  sunburn,. and they, as any 
skinned newcomer, must become readapteci i f  unexposed t o  t h e  sun for  long 
periods. A chronic c o n j u n ~ t i v i t i s  l o c a l i z e d .  t o  t h 8  exposed areas ,  of'  t h e  
conjunctivir is 1% occur8'most ,often i n  'fisherme$ who. $0 not 
wear ha ts  or  whocannot, because of t he  type of f i sh ing  su.ch a s  nett ing.  on 
t h e  reef  during which. the  fishermen. are.,submerged freqvently. .: 0 t . h ~ ~  .who 
spend h o c r s i n  the.sun, develop t h e  same type les ion  .to' a ,nd~der ;degree~  
In t h e  fishermen t h e  cormea .adjacent t o  t h e  pinguecula acquire.$:'a panrius 
which with repeated' ia jur  becomes opaque. In i t s  mildest form t h i s  les ion 
i s  a congestion o f t h e  conjunctiva l imited t o  t h e  exIjoscd areaa, and most 
intense a t  t h e  pinguecula. Repeated long exposure t o  sun aggravates t h i s ,  
Some of  the  fishermen have a t t r i bu t ed  t h e  a f f e c t i o n  t o  t h e  use of swimming 
goggles. However it occurs i n  the  women who may paddle in the bright sun 
for  a few hours, but who do not use s w i m b g  goggles, The symptoms a r e  
l i k e  those of %now blindness" with a fee l ing  of "sand in t h e  



Crowning i s  infrequent considering t h e  amount o f  time. spent i n  the.  
water from infancy t o  old a g e ,  Tnere have been three  deaths from droiniing 
i n  t h e  past 3 years: One child f e l l  from a t r e e  i n to  a t a r o  swamp, sinotherhg 
i n  t h e  mud, Another waded out t oo  f a r  on t h e  reef ,  A fkherman drowned 
i n  t he  swift current of the  pass, 

The in jur ies  due t o  sea fauna a re  f i s h  b i tes ,  pmndure wounds and 
lacelat ions  from f i s h  spines, lacerat ions  from crab and lobster  spines and 
claws, and punctures from sea-urchin spines, A l l  these  a r e  not d i f fe ren t  
from similar lacerations and punctures received from inetal instruments, 
I f  t he  wouqd remains uncleansed it responds with the same type of suppuration 
a s  t h a t  seen i n  abrasions from c o r a l  o r  other i n ju r i e s ,  The wounds heal 
rapidly and without suppuration i f  thoroughly cleansed by some such method 
as  soaking i n  a mild an t i sep t ic  solution,  i f  super f ic ia l  or  !>y openimg and 
cleansing i f  deep, 

It i s  s ta ted t h a t  several  types of poisonous sp ines .a re  encountered 
such a s  t h e  cone sna i l s ,  a dark-colored sea-urchin, and a f i s h  camouflaged 
to .  r esemble the rock bottom. "Jel ly  f i sh"  a r e  numerous and t h e i r  tentacles  
pl,oduce a t ransient  itchirig and vesicnlation,  A yellow cora l  with f ine  
branches pmdvces the  same type of lesion, 

. . 

.The dai ly  use of open f i r e s  leads t o  burns, usually ~f infants ,  . . . . . . , . . 
Falling coconuts and fronds a p e  a .potentrial sourcc.Of injury thoroughly 

understoodby t h e  inhabitants who keep the. ageing fronds cut from the  paln~s 
on Touhou and Werua where a l so  the nuts a r e  :la2vested.youiig f o r  drinking before 
the;- reach the f a l l i ng  stage, . . . . 

Stone bruises a r e  c.ohmon, They a re  2a&& and longlasting, The 
kerat in  layer  protects,  but prevents t h e  d~a inage  of t he  hematoma of a s'tom 
bruise  which may disable  for nionths, When t h e  ~ t o n e b r p i s e ~ i s  f i n a l l y '  exposed 
by wearing off the kerat in  covering, a rough crevasse6 region 'is l e f t  which . . 
might be mistaken for  serious diseases by the uninitiated, . . . . ,: .. 

Fish hooks and kniyes a r e  widely used and produce $hei,r  usual . . .  . .. . . ,. 
casualt ies,  c .. . . . . 

The lack o f  any accbrate 'ko.pept of the spread of disease, and t h e  
personal habi ts  of. t h i s '  compact population, bring about a r?.nid spreadof 
such diseases, as  acute upper respiratory tract; infections; acute epidemic 
conjunctivit is ,  skin infections,  and yaws, A display of this type spread 
followed the cowpox vaccinations of June, 195C. For the.:follo@ng month 
accidental. vaccinations occurred i n  severax families '  &.&hich some of 'the 

: . ,  
members had escaped vaccination a t  t& physicians v i s i t , "  ' ~ a &  of ' the  
vaccinated showed wide d i s t r ibu t ion  of lapge vaccinia l e s i h s , '  

.For ' a  .mbnth. or  two following the  visit of a boat there  a r e  epidemic 
sore throats, colds and i n t e s t i n a l  infections characte6ieed'by diarr'hoea. 
These epidemicsare l i k e  those occurring i n  any i s o l a t e d  &d&unity when 
the  i so l a t i oh ' i s  broken by v i s i t o r s  introducing a new respiratory t r a c t  and 

J.5 



i n t e s t i n a l  f lo ra .  The boat t h a t  brings back t h e  student group f o r  summer 
holiday from Ponape i s  the bearer of t h e  greates t  s ingle  burden of infection.  
In t e s t i na l  parasi tes ,  respira tory infections,  pink eye and, reportedly, 
gonorrhoea a r e  t h e  principal offenders, 

. . 
, _ I .  ' '~ 

Harad.s, mouths, clothing, sleeping mats within t h e  family soon come 
t o  bear t h e  .$we f lo ra  and fatma, Dishes a r e  gradually,;~oai.ng in to  greater  
use t o  replace the  disposab1.e type such a s  breadf~u. i t  l ea f  p l a t e s ,  cooon,ut 
leaf  pla tes ,  cownut leaf pl .at ters o r  coconut s h e l l  bowls. The dishes provide 
an excellent medium f o r  exchzgging acute  infect ion because of the-co ld  water 
wash!~ig technique, but even hot water methods might be presumed. superfluous 
so long a s  t h e  common eatingmethod with fingers dipped i n t o  tl:e same bowl 
persi.sts. The spread of disease in t h i s  group i s  much l i k e  t ha t  i n  an 
individual; t h e  eni3ire survi-$kg popr&tion becomes h i ~ c l e  shor t ly  a f t e r  t h e  
introduction of a new agent of infectious disease. . .. 

I so la t ion  of infected individuals i s  an impossibility a t  present. 
The exposure of a newborn infant t o  the group bacter ia  i s  an example o f  how 
l i t t l e  comprehension of bac te r ia l  disease ,exists.. A l l  newkom. in fan ts  a r e  
subjected t o  mouth t o  mouth t r ans fe r  of in fec t ious  agents of many female. 
re la t ives ,  f r iends and a s s i s t an t s  a t  the  b i ~ t . h ,  . An infant ciy i s  a .signal 
for  repe t i t ion  of t h e  transfer.  The death records indicate  l i t t l e  mortali ty 
from t h i s  practice,  but t he  morbidity i s  high. Thrush fungus i s  prevalent, 
a s  a r e  coughs and colds i n  t he  newborn group, It would be d i f f i c u l t  t o  
ascrlbe a more l i ke ly  source for  t he  infecti.on of a four months old infant 
who died of euberculous meningitis, than t h i s  mouth t o  mouth t ransfer .  

. . .  . , . . . . 

About one f i f t h  of the  populace has fungus infect ion of t h e  skin. 
Four types a r e  iden t i f ied  c l in ica l ly ,  from which fungi were demonstrated i n  
potassium hydroxide preparations. These a r e  a imbricata, Tinea versi-  
color, and Tinea crur is ,  Tinea f a v o s a i s  uncommon, Conditions a r e  i d e a l  f o r  - 
t h e  continuance of fungus infections and f o r  t h e i r  transfer.  There i s  an 
indication of decreasing incidence i n  recent years since soap and rainwater 
have been more regularly available. 

Tuberculosis i s  not commona Occasional cases of cough with emaciation 
have occurred, and such pa t ien ts  have been isolated i n  a house s e t  as ide for  
t h i s  purpose. ~ ~ I s o l a t i o n l ~  as  prac t ica l  here means l i t t l e  more than a change 
of scene for  t h e  usual bac t e r i a l  t ransfers .  Patients isolated a t  t h e  in- 
firmary f o r  acute infections were v i s i t ed  regularly by family and friends.  
Spouse s lep t  with spouse and fr iend w ~ t h  fr iend on t h e  narrow infirmary cot. 
The usual eating habits a r e  practiced under i so la t ion  as  a t  home. A t  funeral  
ceremonies t h e  deceased i s  kissed good-bye by a l l  regardless of t h e  cause of 
death. Under t he  circumstances, i f  tuberculosis were common it should be 
more evident. Only one case of probable tuberculosis was seen in f i v e  months, 
t h a t  of a four months old infant dying of tuberculous meningitis. O f  the 
many coughs t rea ted  a t  t h e  infirmary none was found with physical signs of 
tuberculosis. No emaciated s ick  people with cough were seen. 

Ar thr i t i s  i s  uncommon. Two pat ients  were seen with symptoms and 
signs charac te r i s t ic  of ,mild: infect ious  a r t h r i t i s .  The women cdmplain of 
pain i n t h e  sacro i l iac  region' rad,$ating down t h e  leg. . These p a t i e n t s  gave 
a histqry o f  some type of unusual a c t i v i t y  pr ior  t o  t h e a t t a c k ,  Such work 

. . . . 
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as  pounding pandanus leaves o r  mashingbreadfruit o r  pandanus pulp with 
a heavy po~mder i s  done periodically with l i t t l e  preparation for  t h e  
strenuous m e r c i s e  of muscles required. The young winen pride thunsel.ves 
on a b i l i t y t o  a r ry ,heavy  I; loads, and occasionally complain of t h e  same 
symptoms, 

P.sychologically t h e  people appear wel lad jus ted  t o  t h e i r  s i t ua t ion  
of i s o l a t i o n ,  Many of t he  older people recognize t h e  advantages of clinxite, 
location and food supply. These have r.etv.rned a f t e r  v i s i t s  abrnad t o  spend 
t h e i r  remkinihg days here wit11~m-t regret ,  Youth wants t o  ge t  away, Kany of 
them returr!. with appreciation tha t  t h e  contrast  with other  places i s  i n  favor 
of Kapingq~~armgl.,. .Ninqt;y Ka,pingammngi people have rnigat,ed t o  Ponape 
(vi l lage of Porolriet) ,' The reason given by some, and t h i s  i s  agreed t o  by 
the 1cadet.s' a t  Kapinga, i s  tha t  t h e  a t o l l  w i l l  support only a l imited number, 
and t h a t  Y30 i s  too  large a population. 

No severe psychoses were seen, Certain young wmen :.re noted f o r  
hyster ical  at tacks a t t r ibu ted  t o  seeing ghosts, There i s  some concern f o r  
persunal. health usual.ly manifested by ca l l ing  for  medical a id  f o r  s l i g h t  
aches and pains, . This apprehension appears t o  be based Gpon t h e  concept 
tha t  pain i s  the  only symptom of disease, This i s  fu r ther  emphasized by 
the. pa t ien t ' s  f a i l u r e  t o  c a l l  fo r  help u n t i l  o ther  symptoms and signs a r e , . ;  
well a&vanied when pain develops, T h i s  i s  not out of proportion t o  the 
deg-ee of education concerning disease processes. One case of presenile 
dementia was seen, 

No cancer was seen, e i ther  i n  skin where it would be obvious, o r  a s  
signs of i n t e rna l  disease, Epidermal inclusion cysts (wens) a r e  comnon and 
two lipomas were seen* No basal  c e l l  ep~theliomas were seen, 

. . 

S t & i i i t y  i f  womenis 6 c o m m  complaink, There a r e  101 married 
couples, 2 9  of which have no children, The cause of t h i s  was not learned, .. 

The reputed frequency of gonorrhoea migh3 explain t h i s  and t h e  frequent 
occurrence s f  unions wi th  but one child,  However, t h e  only signs orsymptoms 
called %only a t ten t ion  despite my frequent' requests t o  t r e a t  any cases of .. 

gonorrhoea was one case of recur re&.bar tho l in i t i s  and one case of acute.  . . .  
epididjrmit3.s. . , 

. . . . 

Parasitism . . . . ... . 

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

. .  . . . .  
Specific evid$ce o f  disei+k due..to pi ,rasites i s  lacking, ' Faeces f ~ o m  

275 people were examined fo r  i n t e ~ t i n a 1 ' ~ a r a s i t e s  and 100 found t o  'carry a t  
l eas t  one parasite,  an  incidence of 36,!+%. ,Hookwor,m 2l,9$, and pinworm fouad 
i n  4 of 20 NIH preparations represent t h e  common i n t e s t i n a l  parasi tes"  Pro- 

..tozoa were ra re ,  Blood parasi tes  were not found i n  20 th ick  and 2C t h i n  
pre'parations &ai,ned. @th  Giemsa' s ta in ;  FSen .thoTh no 44r;~:t' evidence of 
disease frdn'  these,  , : . .  paragites > was ,found,; &chl a: 6urden of parasite$ is  a 
hazard, . Twentjr-fc:~, carr:+?,d both hooharm an&' whipworm, ;hot h paras i tes  pro- 
ducing blood loss,. ; If 'this). populatioq. ?ere investigat.ed for  anemia:,, ab- 
no~mafity mighs' be.. d,&on&ra$sd . ,, . ~ ,@us;, . . 50: ,these-. ,.?, parasites.  Lice a r e  common, 

. . . >  
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, Anomalies 

A9omalies a r e  infrequect. , one boy w i t h a  mild degree of pigeon 
breast i s  apparently not handicapped and has no other obvious anoinaly, One 
small p i t  i n  t he  pinna of an ear  was classed a s  a remnant of a branchj.al 
c l e f t  b e c a x e  it had bee2 preser$ from bipt;?,, Two children with apparent 
endovine dyscraaia were seen, An 8 year old boy with S:immor;~s disease, . .  

and an i6 .year  old g i r l  w1thov.t secondary female sex characf,.eristics, The 
usual age f o r  development of secondam:.sex character is t ics  of t he  female i s  

, . ,  

O f  a debatab1.y anomalocs nature was' one case of hydrocaphalcs, a toy  
aged 11. w i t h  funtanolls open ard head ~ i r c u i n f e r e ~ c a  increased, In the Sam 
category a r e  two cases cf mild spast,ic paraplegia, 

A mild form of k t i l . a t i o n  of e a r  lobes was discontinued when church' 
replaced priesthood. Women s t i l l  pierce t h e  ear f o r  ea r  r ings ,  Youths 
scar i fy  t h e i r  arms i n  comemoratim of ear ly  sex experiences, usually with 

. . a glowing cigaret te .  , . 

Medical C a z  

Ih 1947 an infirmary was b u i l t  on Touhou, This i s  a nat ive type  house 
of post and thatch construction, separated i n t o  two rooms by a pa r t i t i on i  
The infirmary i s  equipped wit,h utensi ls ,  simple inst rwnqts , .  two beds with 
mattresses, th ree  small t ab les ,  instrutgent stand, shel+,, exanining tab le ,  
benches and a chair. . ,  . 

The medical a&, samuel (June t o  ~ u ~ u s t )  relieveii by MasaB ( ~ u g u s t  .to 
November) works under t h e  remote supervision of t h e  s t a f f  of the  Ponape 
hospi ta l  from which supplies a$ replenished periodically,  ~eg inn ing  'h. 
August 1950 the  periods were increased from two months t o  three, 'months ,  The 
medical a id  mkes  inspections and, through t h e  ass i s tan t  chiefs  secures t h e  
bur ia l  of refuse heaps, burning of t r a s h  and the cleaning of water tanks, 
i so la t ion  of pigs and spraying t o  reduce the  f l i e s .  The persistence ard success 
of t h e  f l y  s ~ r a y i n g  program i s  largely due t o  t he  enthusiasm of t h e  ass i s tan t  

. chiefs, The f l i e s  a r e  coiwincingly fewer on Touhou and Weruawhere the  
spraying i s  done than on the outer  islands,  There i s  no comparable program . . . 

,. t o  reduce the ant o r  cockroach population.. . . 

The medical a i d  ac t s '  as the  peopleb physician, prescribing,, whfie they 
l a s t ,  the  'simple and harmless femedies which, under t h e  circumstances cari be 
t h e  only ones. supplied i n  qkn$ityo , .These remedies are, given on the ba&s 
of a symptom: ' A cough,'received medication A, a headache receives medication 
B and 'a stomachache receiyes medication G o  A patient with a l l  t h ree  symptoms 
ge ts  t h e  three remedies, Abrasions and lacerat ions  a r e  cleaned aild 'badaged 
in a manner commensurate with several  months t ra in ing  on the bas i s  of complete 
ignorance of the concepts of infect ion and asepsis. 
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The aid, 'kajoys, some prerogatives .of t he  former medicine Fan without 
the  l a t t e r i s  sb&ia l  pcsit ion of respect due. t o  age and train&g,- This 
si tuatioii  lead$ ' t o  cer ta in  mild confliats,. as. betwzen the ass i s tan t  chiefs 
and the medical a id ,  The assistari t  chie::s a r e  highly respected executive 
of f icers  o f t h e  chief. One i s  the  son of the  former chief; The medical 
a id  i s  not now looiced upon a s  haring a t ta ined  a mature position of 
responsibility. 

It i s  a favorable commentary on the  sound policy of the basic  program 
tha t  even with these  handicaps, t h e  people a r e  benefitting. froin t h e  infirmary 
and i ts  pers:;nnel, There i s  almost da i ly  use of t he  f a c i l i t i e s  f o r  wound 
dressing, Tlm gauze and bandage material  provided i s  s t i l l  praferxed f o r  
hgad dress  and a;.m band decoration and may be repl.ac,ed by a home bar~dage, 
Many proopkctive pat ients  t r e a t  t.heir own wounds a t .  home with 1uistorlj.e 
bandage' o r  E.XC l e s l  coveritig un t i l ,  L? some instaiices, abscesses de~relop. 
Others.co@e f o r  treatment of very s l i g h t  abrasions, indicating a possible 
appi.eciation tha t  ear ly  treatment may prevent l a t e r  trouble, AU. cases of 
sevore injury a r e  brought: t o  t h e  inlirmary, 

.' The inf.frmi?y i s  sarving a need, It i s  a symbol t o  the peop1.e t h a t  
t h e r c ' i s  an  'oktsj.de i n t e r e s t  i n  t h e i s  welfare and it serves as  a meeting 
place fromwh'ich. sani ta t ion and health knowledge can be spread a s  soon a s  tho 
planxed pe'sonnel i s  avail.ab1.e. A govelnme~lt poster, a t rans la t ion  f o r  which 
wasprepared by Hasao the  temporaqr aid,  has been displayed pro,minentAy i n  
infirmary, church and school, It deals  with f l i e s ,  mosquit~cs,  rubbish and 
disease,, an6 has received muoh att;enti.on and comment. The enthusiasm f o r  the  
health p r o g r a  is spreading but  .st i l l  -remains largely with the leaders, 
Serious i l l n e s s  i s  s t i l l  t rea ted  by lang established primitive methods, 

Medical h r e  and P r a c t i s  

The gods of t he  ~ap&gas  are  de i f ied  ancestors of t h e i r  a t o l l  home 
who inhabit t h e  sea outside tKe:reef, These gods a r e  t h e  benefactors of t h e  
people and a r e  all powerful, 

. , 

The ancient priesthood acted as  intermediaries with these t r i b a l  gods, 
requesting t n e i r  aid t o  ward off a f f l i c t i o n s  o r  a s s i s t  i n  special  projects ,  

The s p i r i t s  o f  the recently dead res ide i n  t h e  lagoon and return t o  
wander about t he i r  former home on land, Some of these ghosts a r e  mischievous 
o r  have grudges against spec i f ic  l iv ing  enemies. 

Medical pract ice  for  t h e  treatment of disease was t rad i t iona l ly  i n  
the hands of pract i t ioners  o r  mgicians ,  who bad power passed on frcm theijr 
ancestors, The power consisted of r,ethods of control  of t he  ghosts of t h e  
lagoon and of formulae for  spec i f ic  remedies, Any obscure i l l n e s s  i s  
a t t r ibu ted  t o  seeing these ghosts, t he  sight of cer ta in  s p i r i t s  producing 
par t icular  i l lnesses .  



One ~f the commoner ghost-caused diseases i s  a condition of young 
women called HOTUPE ( f l t s ) ,  It i s  a temporary apparent disofientation of 
t h e  attacked pat ient  who .may run irito the  sea i f  not restrainer'" The at tack 
s t a r t s  sudden1.y with a s e r i e s  of loud, s h r i l l  screams resembling those of a 
suddenly h u r t  child, Tlie c r i e s  follow a stereotyped pat tern immediately 
recognized- as  being those of t he  individual attacked. Some have advocated 
as  t~eatrneiit a lack of r e s t r a in t ;  t he  pat ient  runs i n t o  t h e  sea (on t h e  
smooth par t  of t h e  reef)  and recoverv immediately, 

.. . 

A disease characterized by menorrhagia i s  a t t r ibu ted  $0 seeing two 
ghosts* 

A y rac t i t i cner  maintained his  posit ion by t h e  success o r  f a i l x r e  of 
h i s  exorcisiiig and h i s  herbal remedies. Herbal remedies were, and s t i l l  are ,  
used for ccmon a f f l i c t i ons .  Some former remedies have been discarded i n  
favor of some inported from Nvkuoro (probably once t h e  home of t h e  Kapingas). 
These remedies a r e  careful ly  wri t ten and icdexed i n  a note book prepared by 
Alfred Patterson who was t ra ined i n  t he  ancient practices.  He recorded them 
while .vist t ing Nikmiro, Their ant iqui ty  i s  not known, Some differ. l i t t l e  
i n  princip1.e Prom yemadies devised by any one des i r ing  a purge, r e l i e f  from 
pain or  i r r i t e t i o n  o r  f a r  hemostasis, The comple-xi-ty c f  some form3.lae hints  
of t h e i r  possible o r ig in  i n  secre t ly  conpounded magic, X t  is s ta ted t h a t  
t h e  rcmedies must be made and used i n  a cer ta in  way t o  be effective,  This 
i s  t h e  reason given f o r  keeping t h e  formulae careful ly  guarded. 

One ser ies  of remedies, t o t a l l i n g  12 were i n  a separate category 
called sacred, These a r e  a l l  mixtures of t h e  j d c e s  of plants, f o r  external 
and f o r  i n t e rna l  use, Thay a r e  described completely i n  t h e  apaended l is t ,  
One interns1 aria one external  remedy a r e  described here as examples. 

A. A remedy f o r  headache, 

a. Three yellow leaves of PUKA (Pisonia grandis) 
Three green leaves of PUKA 
Three l e a f l e t s  of TUA KmOA (& marina) 

b, A husk of coconut tha t  has been soaking i n  t h e  sea t o  ro t ,  
i s  soaked i n  f resh  water for  a day. 

c. A hole about a food deep i s  dug i n  t h e  ground and t h i s  l ined 
with a l ea f  of NGAUNGAU (A lo~as i a  macrorrhlza) ("apen i n  
Hawaiian). 

A f t q  pounding the  leaves i n  a bowl, a coconut c loth  i s  used as 
a s t r a i n e r  and the  jyice  squeezed i n t o  t h i s  hols. 

d. The water i swrung from- t h e  cbconut husk and added t o  t h e  
. . .  . . juice i n  t h e  Itapett l ea f ,  

The pat ient  l i e s  on h i s  back immersing h i s  head i n  t h e  mixture 
allowing just  nose and mouth above the f l u id ,  The treatment i s  
given f o r  an hour or  l e s s  for th ree  successive days i f  necessary. 
I f  t h e  patient has no t  recovered a f t e r  three days of r e s t  from 
treatment another s e r i e s  of th ree  is given, 



. .  . . . . ;  

B e  A remedy f o r  bloody diarrhoea and fever,  

A stem of f r u i t  of WARAIKA (Pi&tyus a r ~ e n t e u s ) .  
6 f r u i t s  of t he  HUATOI10 ( ~ r i & f e t t a  procumbens), and a 3-inch - -*--- - -- 
square of water layer of coconut trunk, 

These a r e  pounded i n  a bowl ard t h e  juice squeezed through a c loth 
in to  a small immature coconut about half  f i l l1 of i t s  juice, The 
mixture i s  heated and drunk for  t he  f i r s t  dose and repeated cold 
f o r  two more doses, 

A second category of remedies is. used because of well dem.onstrated 
a b i l i t y  of t h e  rilmedy t o  produce a cer ta in  e f fec t ,  One of these, WARZ bJAm 
i s  used a s  a home remedy f o r  any one not fee l ing  well  enough t o  be up and 
about his  uo& A mature coccnut i s  o p e n e d u t h  s t rokes  of t he  sharp edge 
of a knife blacie leaving about 1/3 of the s h e l l  a s  a cover, The juice  i s  
savod., the meat shredded with a scraper including a l l  of the  t h i n  brown 
coating of the  meat, The shredded meat and juice a r e  replaced and the covered 
nut cooked i n  the ground oven. The mixture is drank hot and produces a 
noderate purging, 

An a.bsorbent dressing is mde from the  hairy  portion of the "Bird nest" 
fern (Asplenium n i d x )  , 

Rowd f l a t  leaves, such a s  t h e  HAU (wild hibiscus) (Hibi.scus t i l i a ceus )  
a r e  applied exther d i r ec t ly  or  by use of a gum, to  abrasions and lacerat ions  
t o  keep the f l i e s  away, 

Coconut water from the  young nut i s  given new-born infan ts  pending 
a supply of milk from the mother, This ha t e r  produces a purging, thought 
desirable by the  Kapiugas, sometimes suf f ic ien t  t o  produce a b l ~ o d y  mucous 
fecalmass,  Microscopic examination of such material  shows many macrophages 
f i l l e d  with the coconut o i l  droplets,  

ObstetPi.cs i s  en t i r e ly  the f i e l d  of older women, some of whom have 
earned a place comparable t o  that of midwife by attending many b i r ths ,  From 
the onset of pregnancy t h e  prospective mother i s  s e t  apar t  and advised by the  
olderwomen, During the f i r s t  month of pregnancy she does not work but  
carr ies  on her  usual t asks  thereaf te r  because it is thought s h e w i l l  be 
unable t o .  carry on labor properly otherwise. Sexual : in tercomse i.s.$abu 
throughout pregnancy and thereaf te r  f o r  one year, ,There i s  a strong be l ie f  
i n  prenatal influence, and many tabus concerning what the mother should look 
a t  and avoid seeing, A f i r s t  pregnancy and delivgry. a r e  accompanied by much 
ceremony omitted from subsequent ones. Tradit ionally a t  t he  onset of labor 
the.obste6,rical .party ~ e t r e a t e d  t o  a remote island, Now many de l iver ies  
take place i n  a neighbor88 o r  friend's hovse $&thin theGvi l iage ,  



There a r e  apparently. two schools of':-thought concerning t h e  des i r ab i l i t y  
of ear ly  bearing down. Some urge the mothq- t o  exert herself  throughout labor, 
others i n s i s t  it does no good u n t i l  The t ~ i &  stage of labor which is 
recognized by the; bursting of t h e  amnio,tic s a c  and the  resu l tan t  flow of 
watery fluid.  Long cloths i r e  t i e d  aboi&"the epigastrium and pulled t i g h t  
t o  a s s i s t  t he  ex.pulsion, frequently i n  t h e  ear ly  s tages  of labor. The mother 
is provided with a rope t i e d  t o  t he  upper par$:of a house post against which 

"her f ee t  r e s t  while she p~iLlo, P r ~ p a r a  .were found exhausted i n  the  ear ly  
hours of labor with .the inf&, ,heaci  s t i l l  above t h e  brim. There is 
appayently agreement of a l l  t h e  older women t h a t  once the  amniotic sac  has 
ruptured the delivery be speeded because t h e  child w i l l  inhale blood, 
One severe perineal t e a r  was seen wnicti my well have been due t o  a hurried 
t h i r d  stage, There is co~npa~able  ui-gonq t o  speed t h e  ~ i a c e n t a  and membranes, 
even t o  e x ~ r t i n g  t r ac t ion  on t k e  membranes,' i f  t h e r e  i s  delay, t o  t he  point 
of tear ing them f ree ,  Traction on t h e  cord i s  avoided, The dolivery bed i s '  
an old mat of pandanus. The mother is draped t o  keep the f l i esaway,  . , 

-The infant i s  received i n  t he  hands of ' the midwife who immediately , 

cleames the  mouth and nose of t h e  infant by sucking them f r e e  of mucous, T K ~  
tongue o f  t h e  midwife i s  inser ted in to  the infant's moxth t o  search out any 
foreign material, This process i s  repeated especially i f  the  infant  cr ies .  
It i s  t-bu@$ such cleansing must be done t o  permit t h e  f i r s t  breath and tha t  
i t 'must be repeated t o  insure t h a t  it i s  a complete cleansing ;recess, 

Formerly t h e  cord was cut about three inches from the umbilicus with '  ,: 
aisharp sea she l l  and l e f t  untied, Only r a r e  hemorrhage occurred, Now c'ords, 
a r e  t i e d  with thread. The infan t  i s  immediately washed with f resh  coconut 
creamo .. . 

. . 

Any indication of a concept of a seps i s  i s  lacking. The use o f  clean 
cloths i s  a gesture i n  t ha t  d i rec t ion  and the cleanliness of t h e  c loth is ofA' 
the  coldwater  variety.  A bath i n  t h e  ocean i s  attempted by some immediately 
pr ior  t o  delivery, The mouth t o  mouth aspirat ion i s  repeated by re la t ives  
and friends of the  family, The f i r s t  so l id  food o f t h e  infant ,  given pending 
t h e  mother's milk supply, i s  prechewed. 

The placenta i s  washed, wrapped i n  a c loth  and buried in the channel 
between the islands,  The cord stump i s  allowed t o  drop of f  ard is then placed, 
i f  from a female, i n  t h e b a s e  of t h e  leaves of a l i l y  plant, ard i f  from a : 
m l e ,  in the fold of t h e  leaves of a yowig coconut t ree .  

. . 
The mother is urged t o  take food throughout labor and immediately 

a f t e r  delivery, eventhough exhaustion may.cause i t s  immediate vomiting. 
One sixteen year o l d  primipara was delivered while chewing a pandanus key. 
Maternal r e s t  following del ivery is looked upon as  a sign of weakness, and 
an effort. i s  made to.  avoid t h e  stigma. The mother sits up shor t ly  a f t e r  
delivery. She t rave ls  t o  t he  ocean f o r  a bath a s  soon as  she can walk, and 
is us$ally v i s i t i ng  neighbors within. th ree  days. k journey from an outlying 
i s l a n h i s  undertaken the  day a f t e r  delivery. Sonie of the women a re  in a 
s t a t e  of exhaustiqn,, but apparently no concessions i r e  made for  a prolonged 
o r  d i f f i c u l t  labor. A t e a  made from any one of several  va r i e t i e s  of plant 
is routinely taken by t h e  mother short ly  a f t e r  delivery. 



The medical aid and the medicine man professed ignorance of a l l  
obs te t r ica l  practices,  

There i s  room f o r  t h e  a p p l i c a t i ~ n  of a few s i m ~ l e  remedies i n  delivery 
and the  puerperi'um, Two instances of omphalitis i n  t h e  newnorn were seen. 
Thrush fungus was severe i n  four mouths of newborns, Suppurative skin 
infections were seen i n  four. One infant had bronchopr~emonia, 

None of the infants  died, and infant mortali ty i s  sa.id t o  be low, One 
i s  compelled t o  great  caution i n  advisins any change of procedure i n  the face  
~ ' f  such a n c r t a l i t y  r a t e  and absence of a l te rna t ives ,  The mouth t o  mouth 
practice which viol.ates t he  pr inciple  of i so l a t i cn  of a infant from new 
bacter ia l  S o r a  goes a l l  t h e  way i n  the  opposite direct ion and brings t o  t h e  
infant al.mf.~ct a l l  t h e  bacter ia  it i s  going t o  mset, The abandonment of a 
prast ice  rd;i.zh achieves a d i f f i m l t  task, t h a t  of removing mucous .from t h e  
upper respiratory t r a c t ,  mi.ght be harmful., especially +:hen we consi.der t h a t  
the  same resu l t  i s  attempted comnonly i n  medical pract ice  by wiping out t he  
mouth with s t e r i l e  gauze and aspirat ing with a s t e r i l e  catheter ,  

I believe t h e  people a r e  qu.ite anxious t o  accept innovations i n  t h e i r  
obs te t r ica l  practice,  but both equipment and perscnne: mxdst  be available 
before any improvement i s  possible, The medical a i d  mjght be able t o  in t ro-  
duce ail alcohol cord dressing and a perineal pad soaked in ,ome an t i sep t ic  
solution such as  i s  commonly available a t  infirmaries6 . . 

Two puerperal deaths have occurred i n  t h e  past two years during which 
time there  have been 45 ,niri&,, The cause of t he  deaths is not known. There 
were 3 infant deaths i n  t he  same period. 

There is shown in Table 1 a record of seven weeks infirmary v i s i t s  a s  
an indication of t he  conditions diagnosed and t reated there ,  In addition 
house ca l l s  were made during the f i v e  months of residence for  t he  following 
probable conditions, 

. ~ . . . .  . . .. .. . . . 
Auricular f i b r i l l a t i o n  with f a i l i n g  c i r  culation~:: 
8ronchopneumonia 
Euptured ectopic pregnancy 
Early pregnancy , .. . 
Miscarriage of macerated foetus, 4 Mo, 
Recurrent abscess Bartholin 's  Gland . . . . :  , .  ... 
Acute ep id iaymi t~s  . . F. :. 
Chronic a r t h r i t i s ,  hypertj-ophic, 
Tuberculous meningitis, death, 
Coronary occlusion, death,, 
Bleeding umbilical co rd  (poor t i e )  . , 
Suppurative o m p h a l i t i s  

-.. Bronchopneumonia . ,. . . . . .  . 
Hysteria, (Marital problem) . 
Hysteria, . .  .. 

Fever of unknown cause '..'< , . . ~  ,,.. 

Exhaustion 2d.post pariturn -.-: 
Dystocia - Delayed 1lupt;w.e of Membranes 
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TABLE I 

TABLE OF CONDITIONS FOR hHICH 161 PATIENTS MADE 563 VISITS 
TO THE INFIEMAIZY 

FROM SEPTEiviBER 21 TO NOVEMBER 11, 1950, 

Lacerations and abras'ions 
Acute epidemic conjunct ivi t is  
Tooth extraction f o r  car ies  
Upper respiratory t r a c t  infection 
Tinea 
Cough 
Infected Lacerations ~ J I @  abrasions 
Suppwative g ingiv i t i s  
Headache 

. . ~to'machache 
Abscess, unexplained 
Acute o t i t i s  media 
Vague and mild symptoms . . 

Tooth ache, car ies  (no extraction) 
Back s t r a in  
Yaws, possible . . 

Yaws, probable 
Thrush s tomati t is  
Abscess jaw, due t o  dental  car ies  . . 
Unexplained fever . . 
Seborrhoei'c dermatit is  

. . .  
Burns, accidental  
Acute conjunctivit is  (sun exposure) 
Chronic infectious a r t h r i t i s ?  
Menorrhagia 
Amenorrhoea 
Fracture (arm, f a l l  due t o  epilepsy) 
Chronic suppurative o t i t i s  media 
Peptic ulcer  ?? 

Diarrhoea 
Suppurative lymphadenitis (head l i c e )  

Summarized, these lists indicate no great var ia t ion f romthe  conditions 
prevalent i n  any small community where t h e  population i s  subject t o  a great 
dea l  of t,rauma i n  d a i l y  a c t i v i t i e s  and where t h e  personal sani ta t ion i s  not 
on a high level ,  

One monthrs visits a t  t h e  infirmary a r e  recorded a s  286 v i s i t s  by 122 
patients.  The commonest complaint was cough and sore throat  of which condition 
there  were 38. Trauma, pr incipal ly  as lacerations and abrasions, was second 
with 19 instances, 6 infected,  Teeth and gums were the  cause of numerous 
complaints. There were 18 pa t ien ts  with tooth ache from carious t e e t h  and 
f i v e  with very severe gingivi t is .  The natural  history of  tooth decay is dis- 
played prominently i n  a l l  adul t  mouths. Many gold and s i l v e r  cmwns and 
f i l l i n g s  a re  a lso seen (Japanese period, Ponape). Gingivit is  is prevalent 
a f t e r  20 years of age, and appears t o  offer  a f e r t i l e  f i e l d  fo r  health 



improvement by education concerning well  established methods of mouth 
hygiene, Tooth brushing with coconut husk f i b e r  i s  practiced by some, The 

. for ty  t ee th  extracted for  car ies  with pain r e p ~ e s e n t  a very small par t  of 
the  t e e t h  requiring care, 

TABLE 2 

AGE M F TOTAL 

There are no exact data  concerning b i r th s  and deaths pr ior  t o  1947, 
No dia.gr~oses of cause of death a r e  available,  . . . . 

, .  . 
The Bernice P. Bishop Pfuseum has kept a f i l e  o f  bi&hs and deaths 

since 1946, 

BIRTHS DEATHS 
M F TOTAL TOTAL 

1940 . . . : 7  5 12 li . . 
1949 : d 10 20 9 
1950 3 10 13 (To 5 : : 

. ~ Nov,l) . , . . . . .  . . 
. .  . .  

. . .. . Epidemiology 

The prominent e t iologic  fac tors  of the  diseases prevalent a t  Kapin- 
gamarangi a r e  of considerable epidemiological in te res t .  The commonest chronic 
disease is "ring wormu due t o  four var ie t ies  of Tinea. The control  of these 
skin diseases i s  now f rus t ra ted  by the  household and personal sani ta t ion of 

e/. 



t h e  patients.  Cleanliness o f  t h e  hot water and soap var ie ty  i s  probably 
the  basic  fac tor  necessary f o r  progress i n  medication f o r  these diseases., 
The families f r ee  from fungus infect ion a re  those best  equipped f o r  cleanliness 
One advantage i n  a large constant supply of r a i n  water on T~uhou would be 
t h e  proper use of soap permitted by s o f t  water baths, now indulged i n  during 
showers and when soap i s  available,  Clothing also requires s t e r i l i za t ion  by 
boil ing water, a t  l e a s t ,  arid t he re  is abundant f u e l  t o  permit proper 
laundering. Education t o  t h e  'effect  t h a t  heat would be l e s s  destruct ive 
than the  severe pounding now a ,dr~nis te red  t o  clothes would yyleld a re turn 
in both economy and health. 

Parasitism is a l so  affected by a lack of proper use of soap and water, 
Head l i c e ,  pin worm and whipwcrm and possibly hockworm a s  spread here are  
subject t o  some control  t h o u &  care of the family clothing and mats, The 
usual &hods of spread of whipworm and hoohorm appear not t o  be t h e  most 
important f a c h r s  i n  t h i s  community, The regularly recurring importation of 
cer ta in  parasites,  including h o o ~ o r m ,  appears t o  be a prominerlt feature 
subject  t o  control  by t r ea t ing  t h e  ca r r i e r s  a t  t h e  source. of infect ion 
(pr incipal ly  Ponape) ,, Disposnl of sr.-ret.a, thouyh sub Ject  t o  /improvement, is 
ques!;j.onably a cause of spread of hodworm here where t,here i s  a low incidence 
i n  those ~ h o  have not been a7,ray from the  island, and where there  i s  a family 
grouping of t h e  car r ie rs .  The s l i g h t  spread of hookworm i s  l i k e l y  of the  
d i r ec t  type which here spreads whipworm, 

Circumstances t ha t  r edwe  t h e  probabili ty of spread of  hookworm by the 
usual method of contamination of muddy s o i l  a r e  here t he  absence of general 
s o i l  pollution and t h e  absence of mud secured by spreading coarse cora l  gravel 
on a l l  working areas and a coa:?e sand on the main thoroughfares. Rainfall,  
though i n  annual quanti ty su f f i c i en t  (80 in , )  t o  permit hookworm spread i s  so 
intermittexit t ha t  the so i l ,  even i n  the few &gravelled areas  i s  dry for  
months a t  a time. The few small areas kept wet by lawdaring and bathing with 
well  water a r e  a possible region of spread of hook worm i n  t h e  usual manner, 
A spot map shows no increased incidence i n  the  immediate v i c in i ty  of these 
areas* 

, , 

The high incidence ofwhipworm and low incidence of Ascaris po in t ' t o  
some special  conditions t o  account f o r  the deviation from t h e  r u l e  t ha t  whip- 
worm and &c+s> a r e  pa ra l l e l  infections.  To favor the low inc idenc ,~ , . i s  the 
i so l a t i on  of pigs from each other and from the  habitation. This i so la t ion  
i s  not completeenbugh t o  account en t i r e ly  for  the low incidence, The s ty  
areas a r e  wel l  drained and dry  f o r  months a t  a time,* The watering u tens i l s  
a r e  Tridacna shel ls ,  dry most of t h e  time. There i s  no cbntamination of the  
s t y  areas by humans. The l a t e s t  pig stock was imported pr ior  t o  1941. The 
pigs a r e  kept tethered or  singly i n  small rock pens. Ascaris may be absent 
from t h e  pigs, None was 'found i n  t e n  pig faeces specimens and adjacent so i l .  
Such Ascaris a s  is brought i n  from foreign countries by humans would f ind  
l i t t l e  opportunity for  survival  under t h e  prevailing circumstances, It i s  
qu i t e  l i k e l y  t h a t  l i t t l e  Ascaris is impoeed because t h e  t rave l ing  population 
i s  above tine age commonly acquiring Ascaris. 

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

* Ascaris requires. 30 days  in  moist. s o i l  'to become infect ive;  . 
. ., , . . . . . . .  . . .  A . . .  



high incidence of acute  infect ions  due t o  visit.!.ng boats and 
returning t rave l le rs  i s  a serious economic load f o r  t h i s  cormlunity, ,The only 
apparent help l i e s  i n  combattingwith medical care' t he  a.cgte..st&ges t o  avoid 
serious complications. The problem i s ' t h a t o f  . tx i$"i~olated community which 
m m t  (preferably gradually) acqu-ire fmmwxity t o  t he  worldfs bwden of 
bac te r ia l  and viral f lo ra  i f  it is t o  survive without re turn t o  i t s  s t a t e  of 
isolat ion, '  . . 

-The i so la t ion  which pmni t ted  Kapingamarngi t o  remztn w v i s i t e d  by 
whites u n t i l  1@71 a l so  a c c o u ~ t s  f o r  the  :.?roidance of t h e  devastating epidemics 
which so seriously reduced the  population of other atollr;.  There have been 
sever?. epideinics, a l l  following the v i s i t  of bQats, The f i r s t ,  l i k e  a l l  t h e  
others attacked the en t i r e  population, bxt caused only a few deaths, The 
chief char~..ct,ex.istic of t h i s  f i r s t  epidemic was tha t  it caused l i s t l e s snes s  
and death m a few days. 

The second occurred between 1900 and 1910 and i s  descr ibedas  a wasting 
. . disease with cough* 

The th i rd  was synchronous with s imilar  epidemics i n  Ponape and 
Nukuoro between 14'l.O a ~ d  1920 and characterized by severe headache, 

Neither the fourth o r  f i f t h  caused any deaths and they had t h e  
character is t ic  manifestations of whooning cough and of mmps. No o rch i t i s  
occurred with t h e  mvmps. 

The s ix th  was a bloody diarrhoea dated a s  during the Japanese times. . . 

Only . . a '  f ew people died, , .  
.. . 

About 194.0 a s e v e r e  s o r & ' t h r t a t '  fol.lowed by a f ih6 r i d  skin eruption 
and peeling of t he  sk in  caused the,deaths  of a few children and no adults. 
This was probably sca r l e t  fever. . . 

. . , 

There has been a time when tuberculosis was mbre prevalent t h 2  now, 
and chronic skin diseases have decreased, The Ger- expedition of 1910 
described the populace a s  nearly a l l  affected by skin disease,  

The impression gained i s  t h a t  t h i s  very susceptible group' of people 
has weathered many epidemics with' much' l e s s '  loss  of '  l i f e  than reported i n  
other i so la ted  groups, and t h a t  t h e r e  nover has been an epidemic. t h a t  k i l l ed  
la r& numbers. The l a r g e s t n h b e r  d y i n g i n  any epidemic' is probably, tell o r  
twelve. The largest  number of names with dates of death tha t  could be 
e l i c i t ed  was a group of 6 occurring i n  t h e  l922+!& period. 

. I ,. 
. . 

. . 
The worst death-de81ing condition was s tarvat ion i n  t he  famine of 

x915-1919 when 63 people died i n  Kapingamarangi and l+O Kapingas removed: to 
Ponape i n  Very paor condi t iol idied there.  It is  a reasonable conjecture 
tha t  t h e  deaths would'not haire occurredhad not the l oca l  governor prohibited 

.' t he  use of coconuts f o r  foodand r e s t r i c t ed  fishing, by requiring men t o  
. . . . 

work a t  copra production. ,; . . ' 
. . .  . 

. .  . . . .  . . .  I )., :. 

Immunization against  small pox by vaccination showed t h i s  group i n  
Jcne 1950 t o  be entirely '  non-immke, substantiating the  absence of any his tory 
of an epidemic of t h a t  disease.' No epidemics a r e  reported charac te r i s t ic  of 

d o  



diphtheria,  chicken pox o r  measles. A large propii t ion of t he  popnlation 
has been immunized against diphtheria (June, 1950) + The other two diseases 
must, be considered a s .  po ten t ia l  serious hazards, and t h e i r  importation 
avoided. 

The most f e r t i l e  f i e l d  f o r  t h e  application of preventive measures 
of t h e  ear ly  treatment type is  t h a t  of trauma, Probably no more than a t h i r d  
of t h e  cases of mild trauma a r e  seen a t  t h e  infirmary i n  an ear ly  stage. 

Judging, from the  number of home made bandages adorning arms, legs, 
f ingers  and t?es,*: home treatment s t i l l  p r e d ~ ~ i n a t e s .  This i s  emphasized by 
t h e  number of cuts and ocratckes seen i n  a ?$ate .@f suppWatioi?.. Some of 
t he  bandages cover the  ncarificatiorl  practiced . . .. b y  youth t o  cornemorate t h e i r  
ear ly  sex experiences. These wunds a r e  usually s t e r i l e ,  the  favor i te  mark 
being a c igare t te  burn on t h e  arm, 

, . 
Thorough cle&ing and covering of wounds i s  nude . . .  more , urgent by 

f l i e s  which a r e  immediately a t t rac ted  by any open wound, 
. . 

High infan t  of acute infections of sk in  and respiratory 
t r a c t  is associated with long established practices SOUL? of which must persi.st 
u n t i l  proper subs t i tu tes  a r e  avai lable  such as  good obs t e t r i ca l  practice,  
Much, however,, can be achieved by hot water and soap cleaning of clothes used 
f o r  t he  infant and i ts  bed, A s  simple as such devices appear t h e i ~  use 
requires t h e  changing of long held concepts and despite an evidenced willing- 
n e s s  t o  learn; reasons . fo r  change a r e  d i f f i c u l t  t o  grasp, Some idea of t he  
d i f f i c u l t i e s  a r e  suggested by t h e  finding tha t  a medical a id ,  a f t e r  two 
years of education i n  basic  sciences require6 inst ruct ion i n  washing hands, 
cleaning instauments and . the handling of s t e r i l e  material, 

. . . . 

~hree ' .maternal  deaths i n  t h e ' p a s t  three ye& can b e y d e r s t o o d  a f t e r  
observing the obs te t r ica l  pract ices  i n  which, apparently, acquired immunity 
t o  t r i b a l  bac te r ia l  f l o r a  replaces asepsis ,  . . . . 

. . . . . . , .  , . . . .  , , , :  . 
Three common insec tvec to r s ,  f l i e s ,  mosquit .o&.and.l i& a r e  here i n  

suf f ic ien t  numbers t o  cause epidemics should t h e  proper disease f a c t o r  be 
intmdueed, F l ies  now spread wound infection,  and the . cont ro l  of t h i s  l i e s  
i n  t he  care of wounds r a t h e r  t hanany  hope t h a t  f l i e s  Mil be eliminated. Tha 

;:.,mgsquitoes a r e  controllable on t h e  pr incipal  residential .  i s land and a re  now 
.kep$ reduced by exposing water. tanks t o  sunlight and by t h e  elimination of 
a l l  na tu ra l  casual water containers such a s  coconut she l l s .  (No anophelenes). 

Lice a r e  subject t o  grea te r  control  than now evidenced. In some 
families t h e  children's heads a r e  kept -clipped, .mats a r e  sunned frequently, 
and kept, clean, - Adults wash frequently, with soap. These famil ies  have no 
obvious l i ce .  . The .small boys a r e  , the most conspicuous bearers o f  head l ice .  
By wen. eshbl i shed  custom the- hab5.t~. af :youth a r e  uncontrolled i n  t h i s  
society,  .Gradual e d u c a t i e  to. th,$,.Qperal use of soap and hot water and ha i r  
c l ippers  i s  possible i n  t h i s  i n t e l l i gen t  group. It might be carr ied on 
through the  medical establishment cooperating with t h e  school, 

.. . . . .,. . 
.., Rat control  is apparently qu i t e  s a t i s f ac to r i l y  maintained by t h e  ca$s 

which a re  no great  burden on the food supply because they scavenge a l l  refuse, 



Five months observation, from middune t o  mid-November, 1950, of t h e  
health conditions of Kapingamarangi reveals a high degree of adaptation of 
the people t o  a salubrious environment, There i s  a high incidence of trauntl 
and of infect ious  disease of mild var ie t ies .  There i s  demonstrated t h e  
usual reactions of an isolated group t o  commerce with foreign groups. These 
r e a c t i m s  emphasiae t he  inadequacy of cer ta in  long established practices t o  
meet t he  new environmental change. 

There is indicated some progress toward readaptation t o  t h e  imposed 
changes. lkdes i n t e l l i gen t  leadership, education about modern concepts of 
disease and disease control  is establishing the base f o r  improvements of 
personal hygiene, f i r s t  a id ,  and general  sani ta t ion,  

A be t t e r  r a i n  water supply would improve t h e  opportunity f o r  be t t e r  
personal and family hygiene. Elimination o f t h e  dry reef a s  a t o i l e t ,  and 
r e s t r i c t i on  of area used would appear t o  of fe r  l e s s  opportunity for  spread of 
disease, 

The da i ly  clean up could be extended to  the beach areas with a reduction 
of f l y  breeding areas. 

The present d i r ec t  ocean disposal  system i s  adequate only with a con- 
tinued small population, 



, .. . . .  . Appendix A 
, . . . . . . . .. .. 

. . 
i For pBin 5.i th?  head and hot breath. 

. i . . . .  . . .,, .. . .. . 1. . . . ' , ,,. 
, . ,  ,. . , 
% . .  . a .  Leaf buds ofl t h e  WOW-!.JORO, ?rema bbt&.f&.a if e pohded 

u n t i l  sof t .  The pulp is inclosed. in  a small piehe o f  c loth  
and a drop o r  t w ?  of t h e  juice squeezed into  the .  n o s t r i l s  

. ", : 
. . ' 

while inhaling. This treatment i s  bsed th ree ' t i ke s  a day 
f o r  two days i f  necessa~y,  and, a p e r  a t h e e  . . .. . .  day . ,int;e?+al . . . .  
may be repeated for two more days . . only, . . .  . .. . . 

2. For headache. 
, . .  ,.. . : .: ,,. . ,  , 

- .  a, Three yeliow':leaves of P W ,  ~ison:i 'a  miandis ! $ : ,  / :  ! .  .. . 
.. . 'Three green leaves of PUKA 

Three l e a f l e t s  of TUA KIMOA, marina 
. . .  

. . . .  . I . .  . < 
b. A husk of coconut t h a t  has been soaking i n  . . the!,sea t p  ro t  

, , . .. 
is soaked i n  f resh water f o r  a day, 

c. A hole about a font deep i s  dug i n '  the ground. ,$$d l ined.  .. , .. with 
a leaf  of NGAU NGAU, Alocasia macrorrhiza. 

d. The water is squeezed from the  coconut husk into  the leaf  
l ined hole and t h e  juice of t he  pounded plant leaves added. 

e. The patient l i e s  on h i s  back, immersing h i s  head i n  t he  
mixture f o r  an hour a t  a time for  t h r e e  days. The treatment 
may be repeated a f t e r  t h ree  days interval.  

3 A post partem medication, 

a. Six small plants  of NAU, Scaevola frutescens a r e  pounded and 
the  juice squeezed in to  a very young coconut. 

b. A l l  of t h i s  i s  drunk, and a similar mixture each day for  three 
days, 

4,  For a f a l l  from a t ree .  

a. Dark grass plants,  roots and a l l .  

b. Leaves of T I H I A ,  Clerodendrum inerme. 
Enough of a. and b. t o  make a handful i s  crushed i n  a wooden 
bowl 16" long with 

c,  th ree  pieces each about 6" long of t h e  growing leaf  t i p  of 
HALA HALEO (N)* 

* (N) indicates  a Nukuoran name 



d o  The grated meat of a mature coconut (brown husk) is added 
t o  a, b, and c. 

e, Three batches of the  above a re  made and t h e  juice,placnd i n  
a tarpaulin-lined t rench  b ig  enough t o  hold t h e  victim and 
several  bwkets  of water, 

f ,  The pat ient  remains immersed with only nose and mouth exposed 
u n t i l  he has a shaking c h i l l ,  

5, For prolonged menstruation, 

Three sections of t h e  base of TARA TAM, Crinum asiaticum, 
a r e  pounded and t h e  juice squeezed i n t o  water, 
The patient sits i n  t h e  water once a day f o r  three days. 
The treatment i s  omitted for  three days and repeated i f  
necessary. 

6, Omitted because of i t s  s imi l a r i t y  t o  No. 3. 

7. A Pemedy f o r  bloody diarrhoea and fever. 

a. A stem of f r u i t  o f  WARANGA, Pipturus argenteus, 

b. Six f r u i t s  of t he  HUATORO, (N) RAMUTME, Triurnfetta urocumbens. 

c. A three  inch square of t he  outer layer  of coconut trunk, 
These a r e  pounded i n  a bowl and the  juice squeezed through a 
c loth into  a small immature coconut about ha l f  f u l l  of its 
juice. The mixture is heated and drunk for  t h e  f i r s t  dose 
and repeated cold for two more doses. 

8. For hot breath. 

a. Six small pandanus plant s . 
b. Three sprouting leaves of the l3AKAUTOROTOR0, Polyuodium 

scolopendria.. 
c o c o n u t  s h e l l  t ha t  has been ro t t ing  i n  the lagoon f o r  a long 
time i s  used as  a container f o r  sea water. ' Theplan ts  and 
leaves a r e  crushed and placed i n  a piece of coconut cloth,  

'This i s  dipped a s  a sponge in to  t h e  sea water and the  pat ient  
given a sponge bath d a i l y  for  three days. This is omitted 
for  th ree  days and repeated i f  necessary. 

. . 
9. Omitted 

10. For pain i n  t h e  stomach (abdomen). 

a. Three yellow and three  green leaves nf TtTOKOTOKONGO, 
Messerschmidia argentea, (beach heliotrope) . 
The leaves a r e  pounded and the  juice s t ra ined in to  cooonut 
water. This i s  taken d a i l y  for  from three t o  six days, 



11. For cough. 

A piece of bark of T"l'OiiO'lIOKONG0, M&s~erschnudia &agentpea, and 
three yellow and three  greenleaves  and thrca f n i i t  bracts  and 
three leaf  buds of t h e  sane: plant ,  a r e  pounded, the juice squeezed 
in to  coconut water and t h e  mixture taken for  cough. 

. . 

12, For chest pain, 

TAKAHARU, ~A1lophylus tirnorensis ----- i s  .used i n  a manner s imilar  t o  11, 

13, For a dressing over wet 1es:ons t h e  fea the~y-  miss from the center 
of t h e  "bird nest  f ernu &\U KATAHli, Aeplen-icm n m  . s used. 

I&, A poultice f o r  bo i l s ,  
. .: . 

a ,  ' Dark grass . . .  

b, Three leaves of TUA KIKOA, Vima mshnaa, 
. . . .  . . .  . 

c:, The meat of a mature coconut i n  t h e  green husk stage, grated, 
The pounded leaves and the  gr,.ted nut meat a r e  mixed and used 
a s  a pouitice, 

. ,  . .  , .  . 
15. To bring boi l s  to:,&. head, 

.. . , ,, . .. ,.. , .... a ,  Three roi7ts of Ij&nd"ub, 

b , Three rodts . .  ' ~ ' . K A N I ~ ? ,  &&zis oppo&.tifW.ia, 
Crush and put' i n  coconut cl.oth, d i p  int,: coconut cream and s a l t  

. . 
water mixture and rub a b u t  t h e  bo i l  towards i t s  center. Repetit 
f o r  three days. . . . . 

16 ,  For an i tching, scaling eruption, 

a, Leaves of RAUTARIA, Terminalia samoensis. 
Pound the  leaves and sop a,rour:d t h e  area t o  stop t h e  i tching, 

. . . . 

Remedies for  by t h e  spine of the  NOHU, ( rqck f i sh)  .which i s  said t o  
... .. . cause severe swelling and pain, 

1, Catch arNOHU. and, put the  g a i l  bladder juice on t h e  injured spot, 
.This :must be done immediately, . . 

.. . , . . . , ~. . . . . 
'2, a ;   arm coconut cream i n  TUKIMA she l l ,  . ,. . , . 

b. Young f r u i t  of NONU, Norinda c i t r i f o l i a ,  w3Lh flowers s t i l l  
on the fruit, 

c, Two t o  four roo t le t5  of coconut, 
T h e f r y i t a n d  roo t l e t s  a r e  pounded a n d t h e  juice s t ra ined i n t o  
t he  coconut cream, 
Place foot i n  mixtur'e d a i l y  un t i l '  healed. 



A remedy f o r  ghonorrheao 

A plant of FtAPlU YAKS, 'Priumfetta i s  str ipped of i t s  bark, the  stem 
and leaves pounded and the juice  squeezed in to  water. Each morning 
a half coconut she l l  of sea water is drunk, The penis i s  soaked f o r  
one half  hour i n  the  plant juice mixture, d a i l y  f o r  t h ree  days. 

1. NONU, Morinda cj.trj.folia flower buds a r e  eaten by women wishing 
t o  wean a nursing infant. The milk becomes b i t t e r  and the  child - 
refuses t o  nur'se, 

2. A leaf  of HAU, Hibiscus t i l i a c e u s  i s  a favor i te  cover f o r  any open 
super f ic ia l  wound. 

3 NGIE, Pemph? acid* bark pounded and squeezed i n t o  water. The 
b i%te r  l i q m d  i s  taken d a i l y  for  th ree  days. 

4. RAKAU HUNU KLRI ,  Cassia a l a t a  leaves a r e  rubbed on chronic skin 
infect ions  such a s  Tines imbricata, 

5. A thread i s  used t o  t i e  t h e  base of warts and s imilar  growths t o  
cause them t o  drop off. 

6 .  The vrqms from steaming concoctions of  various leaves a r e  used 
against various affections of t h e  head. 

A cathar t ic ,  

The f l e s h  of a sea-urchin with black and white spines i s  aged f o r  
a day, then mixed with some raw and some cooked coconut cream. The mixture i s  
drunk and the  limbs and body massaged toward the stomach. 

A widely used cathartic,  cal led WARE WARE. A young coconut i n  the  
l a t e  drinking stage i s  husked and t h e  top t h i r d  of the  s h e l l  removedwith t h e  
sharp edge of t h e  knife so a s  t o  leave a t i g h t  cover. The meat and a con-' 
siderable amount of t he  brown inner l i n ing  of t h e  s h e l l  is seraped, and ;' 

. 

mixed with t h e  juice, the  covered s h e l l  placed i n  the ground oven. The whole 
amount is drunk hot. 

A charm against s p i r i t s .  

Two green coconut l e a f l e t s  a r e  placed shiny sides together. They a re  
snapped by separating the  hands rapidly and then knotted, a t  f i r s t  with an 
overhand knot including both l e a f l e t s  a t  junction of d i s t a l  and middle t h i rd s ,  
and then an overhand knot t i e d  with one l e a f l e t  adjacent and just  d i s t a l  t o  
the f i r s t  knot. This is pinned on the wall  near the sick person. 



PART I1 

A PARIS1:'OLOGIC S'JRVEY OF KAPINGAMATZIINGI, 1950 

. . . . .  
Previous reports  of parasitism i n  t h e  East Carolines indi.cate.in- 

t e s t i n a l  parasites as  almost universal ,  a?d few other pax7asites found i n  
significaxb numbers, The iso'atedposit ion and cer ta in  customs of Kapin- 
gamarangi yelative t o  sani ta t ion appeared t o  o f f e r  an opportunity f o r  an 
exception t o  t h e  rule .  

Fecal. contamination of t he  res ident ia l  islands has been contrary t o  
custom f o r  many generations, The most heavily populated a reas  a r e  f r e e  from 
mud w e n  i n  -heavy r a in s  because coarse cora l  gravel i s  syread as  a cover 
of used arcas t o  prevent mudciy surfaces, T1lv.s t w o  of t h e  contributing 
causm of spread of hookworm and of A.s~a~r3.s a r e  curtailed,  

. . .  . . 

During July and August of 1950, 283 faeces specimens were brought 
t o  t he  f i e ld  laboratory i n  leaf  covered coconut s h e l l  containers, Samples 
were reirmed t o . t i g h t p l a s t i c  v3X.s and the  remainder of t h e  or ig ina l  specimen 
discarded (ocean). F:t.orn t h e  v i a l  sample, i ron  hematoxyiih. stained s l i des  
wwe prepared, d i r ec t  s a l i ne  suspensions were e;:amj.ned, and zinc sulphate 
sedimentation-flotation preparations were made by hana centrj.fuge, Fioutinely, 
f lo ta t ion  specimens were examined and tnir ty-s ix  sediments were examined t o  
ru l e  out operculate eggs, though none were expected. 

Originally plans were made for  t h e  faeces paras i te  survey only, 
however time became avai lable  t o  make a reconnaissance of other parasi tes ,  
Twenty N o  I, 3, preparations were made for  pin worm. The unexpected absence 
of Ascaris r e q u i ~ e d  explanation, and t e n  specimens of pig faeces and 
adjacent s o i l  were examined by sa l ine  f l o t a t i on ,  

. -  . 

One pat ient  was seen with c h i l l s  and fever, and s imilar  at tacks 
were said  to.have occiirred i n  men who had v i s i t ed  Rabau.1, Twenty thick and . . .. 

twenty . th in  blood f i h s  were searched f o r  mararia1 paras i tes  a n d f i l a r i a l  '. 
larvae, .., , , y; 

. ~nspec t ion  .of pat ien ts  .coming Lo the inf i r&ry was made for  ecto- . 
parasites,  Mosquitoes and larvae were,collected fc r  identific.ation6 r twaS" ' - .  
reported b y t h e  au thor i t i es  -here t h a t  only one kind o'f mosquito was pr6.qent,j;'::. 
before the-  Japanese came,. a day b i t i n g  variety,  and t h a t  the ~a$anese brought:. .. . . . . .: . ,  . . .. . , . . . . .  ,, 

:: 
) . . ,  i .. . t he  night b i t ing  variety.  

. . ,: 
A study was made of conditions which might a f f ec t  parasitism and t h e  

observations included i n  "A Health Survey of Kapingamarangi," 

The population i s  arranged iri:b+ie follo!&n& age kroups. . : '' 
. . .  : i' .: . .  . 

AGE M P ' TOTAL 
. <  I :  

under 1 3 10 13 
1 10 10 20 



AGE M F TOTAL 

Results of Faeces Survey 

From 275 subjects, 283 faeces specimens were examined and 100 subjects 
found t o  carry one o r  more parasites,  36&%. There were two common parasi tes ,  
hook worm and whip worm. 

TABLE 3 

OVA OF PARASITES FOUND I N  FAECES 

PARASITE I N  PULE3 I N  FEMALES TOTAL % O F  GROUP PARA- 
S I T I Z E D  

W H I P ~ D ~ T  35 25 60 21.9 
HOOKWORM .a 17 58 2107 
E, C O L I  4 3 7 
ENDOLIMAX 3 0 3 1.1 
IODANOEBA 3 0 3 101 
TRICHOMONAS 2 0 2 073 
GIARDIA 1 0 1 034 
ASCARIS 0 1 1 e3L 

TOTAL (multiple infections counted a s  1 )  36.4% 

In view of the  conditions which would tend t o  prevent hookworm spread, 
t h e  history of the  ca r r i e r s  was investigated. Table 4 indicates a higher 
incidence i n  those who have t rave l led  t o  other a t o l l s  such as Ponape where 
hookworm incidence i s  known t o  be high. 

TABLE 4 

TOTAL GROUP 275 
TOTAL WITHOUT HOOKhORPI 211 
NUMBER WHO HP.VE B E U J  AWAY 

I t  It 
16d 

WITH HOOKWDRM. 1' 48 
NUMBER NOT AWAY 111 
NOT AWAY WITH H O O K W E 4  11 



Although t h i s  d i s t r ibu t ion  does not prove t h a t  t h e  hoohonn was 
acquired abroad, t h e  f ac t  tha t  80% of the en t i re  group di.d not show hookworm 
wo111.d indricate t he  presende of fac tors  linliting i t s  spread i n  an a t i r e l y  
barefoot population and cYespi.te t h e  importation of new ca r r i e r s  a t  f a i r l y  
frequent i n t  ervais. 

,. . 

A spot map of Touhou i s land  indicates a high inddence  of more than 
one infect ion i n  t he  same household. 

The ].ow incidence 'o'f i n t e s t i n a l  protozoa i n  a popul.ation l iv ing  a s  
intimately as t h i s  one i s  worthy of note, The reason i s  not obvious, The 
low incidence i n  Ponape, t h e  most v i s i t ed  foreign port i s  a factor.  The 
freqv.%nt bathing permitted by access t o  t h e  sea i.s probably another, which 
also contributes t o  keep t h e  parasi t izat ion by a l l  types t o  such a r e l a t i ve ly  
Low figure,  

The only ectoparasite found is the  body louse which must be present i n  
nearly every household, i f  not a l l ,  A 3 1  small boys with long ha i r  have 
numer0v.s lcuse egg cases (n i t s )  attached t o  th&r  hair ,  

. . . .  Pin worm ova were found. i n  lr of 20 NIH,  preparations from the anal  
region of young children, This establ ishes  t h e i r  presence, but no conclusion 
can be drawn concerning the incidence. 

. . 

The absence of malaria!. ~ a r a e i t e s  and f i l a r i a l  larvae was anticipated, 
No ancphelene mosquitoes were c:sn although every opportunity t o  iden t i fy  
anophelenes was used. There arc a t  l e a s t  two species cf mosquito, a day and 
a night bi t ing variety,  Specimens co l lec ted  await ident i f icat ion.  Complete 
'malaria reconnaissance was not undertaken, 
. . 

. . 
The l ist  appendedshows those known t o  have whipworm a t  t he  time of 

t he  medical f i e l d  t r i p  from Ponape, August 1950 when medicines were brought 
f o r  treatment of hookworm, The r e s u l t s  of the hookworm treatiiient a r e  not 
known because suppiies t o  repeat t h e  t e s t s  were exhausted, There i s  
demonstrated i n  t h e  same t ab l e  t h e  well  known ineffectiveness of o i l  of 
chenopodium against whipworm, The o i l  was used i n  Xarch,,l950 a s  par t  of a 

... mass. treatment f o r  supposed Ascarig. infection,  Thirty-four of the  f i f t y  
bearers of whipworm a r e  known t o  have been. t reated.  A complete list of those 
t rea ted  i n  Fhrch, 1950 is  not available.  O m  hundred res idents  were t reated,  
and medicine l e f t  f o r  100 more, which, was not used, Therefore, a t  l e a s t  
175 of those whose faeces were surveyed had had no recent treatment f o r  
ascar ias i s ,  

Conclusions --- 
There a r e  two common i n t e s t i n a l  parasi tes  i n  t he  residents of 

Kapingamarangi, hookwcrm and whipworm, 

The hookworm is probably imported from other islands,  especially by the 
student group returning from Ponape, 



Importation of hookworm could be most ea.si3.y cur ta i led  by t rea t ing  
the  group returning from Ponape, before they leave. 

Control of t h e  spread of the c o m n  in t e s t ina l  parasi tes  and of 
ectoparasites l i e s  i n  the f i e l d  of general health educatjon concerning personal 
and family hygiene, 



HAKATOPE Yes Yes 261 Ponape 3-50 Yes Yes Yes 
1939 

DEHAWAI Yes 

T&dCIAiulI Yes 

TARIPURET Yes 271 Bonape 9-50 one egg 
193 5 

TAK ITAK Yes 

KEREN Yes 277 Truk 3 4 3  
4-30 

ANTIPATI Yes 

TIOU Yes 

ARIPETI Yes Yes 286 Ponape 3-50 
1946 

TANIEL Yes 287 Ponape 3-50 II 11 II 

9-49 

DAUMIRI Yes 

ANION Yes 

WASAI Yes 

TIMOUET Yes 

SIMATI Yes Yes 295 Ponape 3-50 11 11 11 

1949 

NIMISIO Yes Yes 

YBIKE Yes Yes 

TIRONGOHONGO Yes 

300 Now i n  Ponape 

301 Ponape 3-54l II 11 II 

1939 



NAME 

KIKINE 

PUFtZIKI 

LUIS1 

MATINIA 

KOULUA 

TAITOS 

PErnFS  

TIMOT1 

J A R 1  

LIETA 

ISE 

HEXENOHO 

TOKORAI 

LUI 

KASTOR 

i2 
52 
% 
g '  

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
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Yes 
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Yes 

No 3-50 

8-23/50 
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Now i n  Ponape 

No 
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1946 

No 

No 

Truk 
4-1931 

No 
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12-1949 

Ponape 
1939 

Nukuor 
1949 

Ponape 
1949 

Ponape 
1949 

Ponape 
1949 

Ponape 
1945 

Ponape 
1939 

p: 

Yes 

I t  

11 

I t  

II 

11 

11 

!I 

I* 

11 

II 

II 

I t  

II 

I! 

!I 

I t  

I t  

11 

Yes 

I! 

I t  



NAME 

KTMURA Yes T 226 

Yes T 229 

Yes 

Yes 

Ponape 3-50 Yes Yes 
1546 

Yes 

LUCAS Truk 3-50 11 IT 

1548 

XATARINA Yes T 231 Ponape 3-50 II II 

1518 

? 

Yes 

T 232 

Yes T 233 

Yes ' T  '235 Ponape 
June 1545 3-40 II 

Yes 

Yos 

Now i n  Ponape 

Yes W 373 

Yes T 376 

Yes T 378 Ponape 3-50 tr 

5-50 

Yes T 379 Ponape 3-50 II 

1949 

Yes T 380 

Yes T 381 

Yes T 387 

Now in Ponape 

Ponape 3-50 II 

Ponape 3-1950 
1938 

NO 3-50 I! LET1 

SUNA 

TURUKO 

Yes Yes T 392 

Yes T 401 

Yes Yes ' T " .402 



SUShNA Yes 

TEIT Yes 

TUHCXU Yes 

TOPIKI Yes 

KASUKO Yes 

ENELLi 

MIKAR Yes 

KORONIKA 

PJXITI 

KARAT I 

HANAKO Yes 

YOSITARO Yes 

BOMUKALAN Yes 

l40TOHENI Yes 

PONTAIK Yes 

KOITI  Yes 

DERUITI 

TAMASUITI Yes 

KINTAW Yes 

SIR0 I Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

404 No 3-50 YES Yes Yes 

T 4.11 Nukwr 3-1950 II TI II 

73-1949 
- 415 Ponawe No II II II 

193-5 
T 386 Ascaris i n  Ponape 

T 416 June 1950? Now i n  Ponape 

T 421 Ponape 3-50 Yes Yes Yes 
June 1938 

W 422 Ponape 3-50 II 11 11 

2-191+6 
T 426 Truk 3-50 11 

11 I: 

6-47 
T 429 Ponape 3-50 . II II 

4-49 

T 442 Nukuor 3-50 I! II 11 

1946 

T 448 Ponape . 3-50 11 II 11 

1946 
T 449 No 3-50 ~t 

I+ 11 

T 450 Now i n  Ponape 

451 Ponape 3-50 11 tr I* 

1949 
453 Ponape 3-50 II II II 

1946 
455 Ponape NO IP 11 II 

15-8-50 

E m T I  Yes ~ 6 2  Ponaoe No I I. II II 

TMEWO Yes 
15-8-50 

463 Ponape No 11 II 11 

8-56 
SUPEilE Yes Yes 428 

TOMIKI Yes 275 

34 with whipworm hsd been t r ea t ed  with o i l  of chenopod 



PART I11 

BLCOD GiZOUPS OF TBZ KAPIEGAS, 1iOViM3~ 1953 

Residents of Kapingamarangiwhose genealogies a r e  recori;?d i n  t he  
f i l e s  of the  Bernice P, Bishop Museum were blood grouped during June, Ju& 
and A~gust.,, 1950. 

Two hundred were grouped with Anti A and Anti B serum, Of t h i s  
group, 157 were tes ted  with Anti Ro, Anti r;hl, Anti rhIi and Anti h r f  sera,  
O f  these, 5li were tested,  with Aqti M.anc! Anti N sera,  

Scb!ects were selected i n  tine following categories, 
:.,. . .  . , 

?. 

(I) %use thoroughly documented a s  "Pure Kapingau 

(11) Those thoroughly docmented a s  having foreign ancestors 

(111) Certain family groups. 

MAholEE 

The Rh typings were done by t h e  t e s t  tube, water-bath, centrifuge 
method, The A-B groupings and t h e  3%-N typings were done by the  dapess ion  
s l i d e  method, Two sa l ine  washed ce l l s  were used f o r  all t e s t s ,  

Lack of re f r igera t ion  reqv.ized the  grea tes t  caution t o  prevent con- 
tamination of t he  t e s t  serum, The Anti N senmi f a i l ed  one month a f t e r  it. 
was first cpened,; The Az&i hat  sei-prfi fa i led  a f t e r  s i x  weeks, The Anti A '  
and. Anti B sera  were s t i l l  good a f t e r  i, months 'though t h e  Anti B was s l i gh t ly  
weaker, 

Control t e s t s  were made a t  in teryqls  toconserve  serum, When a control  
t e s t  showed a weakening of a seruni'> tes t s 'done  subsequent t o . t h e  previous 
control  were discardecl, . . . .. 

. . .- Results -- 
E c k  of proper.:storage f a c i l i t i e s  and insuff ic ient  sera  for constant 

controls limit the conclusion concerning M or  N and Rb occurrence, There 
were found MN, M, and N-reactors  and a1.l t e s t ed  were Rh posit ive.  The r e su l t s  
of the AB grouping appear i n  t h e  tables .  . . 

Pure Kapinga 

Group AB A B 0 TOTALS 

Male 0 40 0 47' $7 
Female 0 3 2 0 52 $2 
TOTALS 0 72 0 . ' .  97 169 



Mixed Ancestry 

Group AB A B 0 

Male 0 6 8 4 
Female 2 4 3 4 
TOTALS 2 10 11 8 

There were 10 subjects with known white ancestry 

Group AB A B 0 

Number 1 4 5 fl 

TOTALS 

TOTAL 

10 




