
WHY DENTAL CARIES WITH MODERN CIVILIZATIONS? 

12. Field Studies Among the Polynesians and Melanesians of the South Sea Islands 

I F IT is true that the cau sative 
factors for the physical degenera-
tion of mankind are practically 

the same everywhere, it should be 
possible to find a common cau se oper-
ating, regardless of climate, race, or 
environment. 

In the studies previously reported! 
in THE DENTAL DIGEST, the groups 
represented were living in the north-
ern hemisphere and in the temperate 
or Arctic zones, To extend the varia-
tions in nutrition, the field studies in 
1934 were made among races chiefly 
in the South Sea Islands and tropical 
zones. 

The nutrition of the groups previ-
ously studied varied widely. For the 
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people in the high Alps in the isolated 
valleys , it consisted chiefly of rye and 
dairy products. These native foods 
were adequate to produce superb 
physical development with high im-
munity to dental caries.P For the iso-
lated Gallic people in the Outer He-
brides the native foods were highly 
efficient. These were chiefly oats and 
animal life of the sea." For the E s-
kimos in remote sections of Alaska 
the local nati ve foods were highly 
efficient. These were largely limited 
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to products from the animal life of 
the sea." Practically no fruits and 
grains were available and few vege-
tables were to be had. F or the Indians 
of the far north and central Canada 
the foods were found to be almost ex-
clusively limited to the wild animals 
of the chase, the organs of which 
were also eaten." When these people 
of various racial stock were studied in 
their contact with modern civiliza-
tion (which means a displacement of 
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part of the native foods with import-
ed foods, chiefly white flour and suga r 
product s ) ther e was found to be a 
rapid lowering of th e level of im-
munity to dental car ies and a mar ked 
increase in suscept ibil ity to the de-
gene ra tive diseases. In all succeedin g 
generations a marked increase in sus-
ceptibility to ruherculosis wa s found. 

III all these g roups, among those 
living on native nutrition not only 
was there a high immunity to dental 
caries ( usually onl y a few teeth per 
thousand teeth examined had ever 
been attacked by tooth decal ' ) but 
also there was a marked uni formity 
of excelle nce of physical development, 
including un iform production of the 
physical cha rac ter ist ics of the race 
with regul arity of development of the 
dental arches and facial form . At the 
point of contact with modern civiliza-
tion and its foods, howe ver, the first 
and later gene rations diverged 
markedly fr om the normal physical 
and fac ial development. Ir regular ities 
of the teeth and dental arches and 
abn o rrnul in terrnaxillary relationsh ips 
simiJar to those found so often amon g 
the people of our modern civilizations 
were fr equent occurrences. 

It is to be noted that in the se 
groups pr eviously studied each w as 
found to be using liberally either 
animal tissues or animal products. It 
occur red to me, therefo re, th at it 
w ould he int er estin g to find gr oups 
that were accompli shin g a high eff i-
cienc y in body build ing and a high 
immunity to dental caries on diets 
that were limited completely to plant 
foods. The South Sea Islands were 
selected for this investigati on . 

"YVe went South through the more 
easterl y a rchipelagos ; namely, the 
Marquesas I slands, Society Islands, 
and Co ok I slands and then w estward 
to the Tongan Islands in the southern 
cen t ral Pacific near New Zealand 
and then westward to N ew Caledonia 
near Aus tralia. From this group, w e 
went northward to th e Fiji I slands, 
also in the western P acific ; then to 
th e Samoan Islands in th e Central 
Pacific south of the equat or , and then 
to the Hawaiian Islands north of the 
equator. This uuie rary including 
eight a rchipelagos is shown in Fig. 1. 
These islands were populated by dif-
ferent racial stocks speaking differ-
ent lan guages. 

T h rough government off icials we 
were able to reach isolated g roups, 
some in mountainous locations far re-
moved fr om trade or merchant ships. 

When the formalities were once 
accomplished and our wishes mad e 
known, th e chief s instructed the 
mem bers of their tribes to carry out 
our program for making examina-
tion s, reco rding personal data, making 
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photographs, and coll ectin g samples 
of foods for chemical analysis. 

The phot ographic w ork included 
the makin g and developing of more 
than tw o th ousand negatives in the 
field. It was necessary th at the nega-
tives be developed soon after exposu re 
since the high temperature and high 
humidity reduced the photographic 
imp ressions rapidly, approximately 50 
per cen t in two w eeks' time. This 
add ed g reatly to th e routine diffi-
culties becau se of the impossibility of 
obta in ing cold water. The night tem-
perature wa s ofte n over 90 degrees 
and the daytim e often excessively hot 
and humid. 

The food samples were either dried 
o r pre ser ved in solution of formalde-
hyde. 

T he det ailed records included re-
cording the location, trib e, village and 
family of every person; his age; pre-
vious residence; observat ions on physi-
cal devel opment ; the kinds of foods 
eaten, the physical condition of every 
tooth; presence or absence of cavities; 
shape of the dental arches, shape and 
development of the face, and detailed 
notes on divergence fr om racial type. 
Special physical cha racteristics were 
photographed . A compa rison wa s 
made of these fact ors for each of the 
more isolat ed members of the same 
tribe and those in the vicinity of the 
port o r landing place of the island. 
Through th e govern men t officials de-
tailed inf ormation was secured, us-
ually in the form of the annual gov-
ernment statistical repo rt s showing 
the kind and quantity of the various 
ingredients, and articles imported and 
exported . Whenever possible the 
health officers were asked to help us 
in the studies. In many instances the 
contact with civiliza t ion consisted of 
the call o f a small trading ship once 
or twice a year to ga ther up the copra 
or dri ed coconut, sea shells, and such 
other products as the nati ves had ac-
cumulated for exchange. Payment for 
these products was pra ctically always 
made in trade goods and not in 
money. 

While th e missionaries have en-
couraged the people to adopt habits 
of modern civili zation, in the isolated 
districts the y were not abl e to depart 
from their nati ve food becau se of the 
infrequent call of th e trader ships. In 
several island s measures had been 
adopted requiring the coverin g of the 
body. This regulation had greatly re-
duced th e primitive practice of coating 
the surface of the body with coconu t 
oil 'which had the effect of absorbing 
the ultraviolet rays, thus preventing 
injur y from the tropical sun . The 
natives were ther eby abl e to shed the 
rain which was frequentl y torrential 
though of short duration. T he 
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irradiation of the coconut oil wa s con-
side red by the natives to provide an 
important source of nutrition; where-
as wet garments became a serious 
mena ce to the wear ers' com fort and 
health . 

The ea rly navigators wh o visited 
the se South Sea Islands rep orted the 
people as being exceedingly strong 
and generally kindl y disposed. The re 
were dense populations on most of the 
habitable islands. In contrast with 
this, one now finds that the death 
rat e is often far in excess of th e birth 
rate, so that the very existence ' of 
the se racial gro ups is in some local i-
ties seriously threat ened. 

MARQUESAS I SLANDS 

The first group studied was the 
people of the Marquesas Islands 
which are situated about 4,000 miles 
du e west of P eru . F ew if any of the 
primitive racial stocks of the South 
Sea I slands w ere so enthusiast icall y 
extolled for th eir beauty and excel-
lence of physical development by the 
early navi gators. They reported that 
the Marquesans were vivacious, 
happy peopl e numbering more than 
a hundred thousand on the seven 
principal Islands of this gr oup . A 
French government official told me 
that the native population had de-
creased to less than 5 per cent of the 
original number, chiefly through the 
ravag es of tuberculosis. Seri ous epi-
demics of small pox and mea sles have 
at times taken a heavy toll. I n a 
group of approximately one hundred 
adults and children, I counted ten 
that were emaciated and coughing 
with typical signs of tuberculosis. 
Many were waiting for treatment at 
a dispen sary eight hours before it 
would be opened. Some of the nati ves 
have splendid physiques, fine counte-
nances, and some of the w omen had 
beautiful features ; but they are a sick 
and dying primitive gro up. A trader 
ship was in port exchanging white 
Aour and sugar for copra. The nati ves 
have largely ceased to depend on the 
sea for food. T ooth decav was ram-
pant in 36.9 per cent o'f the teeth 
of the people usin g trade food in con-
junction with th e land plants and 
fruits. The re were few natives liv-
in g entirely on th eir native foods. 

TAHITI 

T ahiti is the principal island of the 
Society g roup. It is situated 17 de-
grees south of the equator on the 
149th degr ee of west longitude. 
Fortunately, degeneration has not 
been so rapid or so severe her r . The 
population , how ever, has reduced 
fr om more th an tw o hundred thou-
sand as earl y estimated to a pre sent 
native population of less than 10 per 



May, 1935 

cent of that number. These islan ds 
ar e a par t of French Oceania. Many 
of the abl e bodied men were taken 
to aid France in the World W ar; 
only a small percentage returned and 
th ey were for the most par t cr ippled . 
T he T ahitians are a buoyan t, light 
hearted race, full y conscious, how-
ever, of their rapid decline in num-
bers and health. 

The capital of T ahiti , P apeete, is 
the admini strative cent er of the 
French Pacific possessions. I t has a 
large foreign populat ion and there 
is considerable commerce in and out 
of thi s port. A great deal of imported 
food is used. Just as on the M arquesa 
Islands, it w as diffic ul t to find large 
numbers of persons living entirely on 
the native foods. Those that were 
found had complete immunity to 
dental caries. Am ong the nati ves liv-
ing partly on trade foods, chiefly 
w hite flour, sugar, and canned goods, 
31 .9 per cent of the teeth were found 
to be attacked by tooth decay. 

RARATONG A 

The Cook Islands in the Pacific 
O cean ar e British and und er the di-
reet guidance of the N ew Zealand 
government. R aratonga is the pr inci-
pal island . It has deli ghtful climate 
the year round. Racia lly, according 
to legend , the Maoria tribe , the na tive 
tribe of New Ze aland, migrated there 
from the Cook Islands. In addition 
to being similar in physical develop-
ment and appe arance, their languages 
ar e sufficiently similar so that each 
can understand the other, even thou gh 
their separation pr obahly occurred 
mor e th an a th ousand years ago. 

Large groups were found in Rara-
ronga livin g alm ost entirely on nat ive 
foods, and it is of interest tha t only 
0.3 per cent of the teeth of th ese 
groups have heen attacked by dental 
carie s. In the vicinity of A varua, the 
pri ncipal port, howe ver , the natives 
we re living largely on trade foods 
and among these 29.5 per cent of the 
teeth were found to have been at-
tacked by dental carie s. 

The inh abitants of the th ree ar chi-
pelagos, Marquesas, Society, and 

. Cook Islan ds are P olynesian in origin. 
Their complex ions are tawny hut not 
black. Their hair is st raight and their 
l ips are thin. U nder British guidance 
the Cook Islanders have much better 
health than th e M arque sans or the 
Tahiti ans. Their populati on is not 
seriously decr easing and except for 
the pro gressive development of den tal 
disease around the port, they are 
thrifty and happy and are rapidly 
devel oping a local civilization, includ-
ing a natively suppor ted school sys-
tem. 
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Fig. 2-A typica l Mela nes ian af Ne w Cd ledania a nd Fiji. N ote the splendid d evelo pme nt 
af the teet h and the dental arches . Even the thi rd molars co n be seen thro ugh the op en mouth . 
Fig. 3-A typ ical M elanes ia n woman . Both wom en and the men have supe rb phv siccl 
development. Both have grea t streng th and exc ellent end ura nce even though their notive 
life is so easy a nd simple . They are grea t lover s of spo rts. 
Figs. 4 and S- For comparison not e the effec t o f the cont act with modern civilization and 
its foods in such typica l cases . 

NUKUALOFA 

The inhabitants of the T ongan 
I slands th e principal of which is 
Tongatabu comprise a native popula-
tion of about 28,000. They have the 
distin ction of being one of the last 
absolu te monarchies of the world. 
Whil e they are under the protecti on 
of Great Brita in, the y la rgel y man -
age their own affai rs. Their isolati on 
is nea rl y complete except for a call 
from an infrequent trader. T hey seem 
to be credited by the inhabitants of 
the other islands as being th e greatest 
warriors of the Pacific. Ethnologically 
they are said to be a mixture in the 
past of th e darker Melanesians with 
their kinky hai r and th e fairer P oly-
nesians w ith str aight bai r. It is said 

they have never heen defeated in bat-
tle . F or centuries they and the Fij ian 
t ribes, seven hundred mil es to the 
west , have frequently been at wa r. 
The British govern ment has skilf ully 
d irected thi s rac ial rivalry into ath-
let ics. While we were in the Fij i 
I slands the Brit ish government pro-
vided a battle cruiser to carry th e 
football team from Fiji to N ukualofa 
for the annual contest of strength. 

The limited importation of foods 
to th e Tongan Islands because of the 
infrequen t call of merchan t or t rad-
ing ships has required th ese people to 
remain largely on the ir nati ve foods. 

The effect of thi s is show n clea rl y 
in the condition of the teeth. The in-
cidence of dental caries of the isolated 
g rou ps living on nati ve foods was 0.6 
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per cent; for those around [he port 
living in part on trade foods 33.4 per 
cent. For a few years following the 
War while the price of copra was 
high they traded a considerable quan-
tity for imported foods. The effect 
of this was clearly to be seen on the 
teeth of the people who were grow-
ing up at that time. Now the trader 
ships do not call and this forced iso-
lation is clearly a blessing in disguise. 

NEW CALEDONIA 

The Island of New Caledonia is 
one of the largest in the Pacific. The 
New Caledonians are pure Melan-
esian stock. They are broad shoul-
.dered and muscular. These islands 
are under French control and the 
foreign population is chiefly French 
who live mainly in the vicinity of the 
one port of Noumea. These last three 
archipelagos, The Cook Islands, Ton-
gan Islands, and New Caledonia are 
far enough south of the equator to 
have an equable climate the year 
round. The subjugation of these peo-
ple has been difficult and as recently 
as 1917 a band from the interior in 
protest to efforts to establish a white 
colony and sugar plantation on a de-
sirable section of coastal land swept 
down on the  colony in the 
night and massacred almost the en-
tire population . Their contact with 
the required foods from the sea had 
been cut off. They believe that 
they need to have seafoods to main-
tain life and physical efficency. The 
physical development of the primitive 
people and the development of their 
teeth and dental arches is of a high 
order. A comparison of the people 
living near the ports with those living 
in the isolated inland locations shows 
marked increase in the incidence of 
dental caries. For those living almost 
exclusively on the native foods the 
incidence of dental caries was only 
0.14 per cent; while for those using 
trade foods, the incidence of dental 
caries was 26 per cent. 

FIJI ISLANDS 

The Fiji Islanders are similar in 
physical development and appearance 
to the New Caledonians and are also 
largely, if not wholly, Melanesian in 
racial origin. They have kinky hair 
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and hroad shoulders. They are not as 
tall as their hereditary enemies the 
Tongans of the East, and in order 
to make themselves look equally large 
they have adopted the practice of 
training their kinky hair straight out 
from the head to a height often reach-
ing 6 inches or more. They are 
British subjects and while they have 
had splendid assistance they have suf-
fered greatly from degenerative di-
seases in the districts near the ports 
and in those in which sugar planta-
tions have been established. 

Since Viti Levu, one of the islands 
of this group, is one of the larger 
islands in the Pacific Ocean. I had 
hoped to find on it a  far 
enough from the sea to make it neces-
sary for the natives to have lived en-
tirely on land foods. Accordingly, 
with the assistance of the government 
officials and by using a recently 
opened government road, I was able 
to get well into the interior of the 
island by motor vehicle, and from 
this point to proceed farther inland 
on foot with two guides. I was not 
able, however, to get beyond the piles 
of shells of sea-forms which had been 
carried into the interior. My guide 
told me that it had 'always been essen-
tial for the people of the interior to 
obtain some food from the sea and 
that even during the times of most 
bitter warfare between the Inland or 
Hill tribes and the Coast tribes those 
of the interior would bring down 
during the night choice plant foods 
from the mountain areas and place 
them in caches and return the follow-
ing night and obtain the seafoods that 
had been placed in those depositories 
by the shore tribes. Those .who car-
ried the food were never molested, 
not even during active warfare. The 
guide told me further that they re-
quire to have some food from the sea 
at least every three months even to 
this day. 

Among the sources of animal foods 
was the wild pig from the bush. 
These wild pigs are not native but 
are imported into nearly all the 
islands and they have become wild 
where there is an abundance of food 
for them. Another animal food was 
coconut crabs which grow to a weight 
of several pounds. At certain seasons 
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of the year the crabs migrate to the 
sea in great numbers from the moun-
tains and interior country. They 
spend about three days in the sea 
as part of their reproductive program 
and return over the same course to 
their mountain habitats. These routes 
are almost in straight lines. At that 
season of the year large numbers of 
them are captured for food. This crab 
robs the coconut tree of its fruit. It 
climbs during the darkness and re-
turns before the dawn. They cut off 
the coconuts and allow them to drop 
·to the ground. When the natives hear 
coconuts dropping in the night they 
put a girdle of grass around the tree 
15 or 20 feet from the ground and 
when the crab backs down and 
touches the grass he thinks he is down 
to the ground, lets go his hold, and is 
stunned by the fall. The natives then 
collect the crabs and put them in a 
pen and here they are fed on shredded 
coconut. In two weeks' time the crabs 
are so fat they burst their shells. They 
are then delicious eating. Fresh water 
is used where available from the 
mountain streams. Land animal foods. 
however, are not abundant in the 
mountainous interior and no places 
were found where the native plant 
foods were not supplemented by sea-
foods. 

There has been an extensive devel-
opment of sugar plantations on the 
larger islands of several of the Pa-
cific archipelagos. The working of 
these plantations has required the im-
portation of large numbers of inden-
tured laborers, mostly men. These 
laborers have been brought chiefly 
from India. and China, and have mar-
ried native island women. This in-
flux of Asiatics together with that 
of Europeans has had .an important 
influence on the purity' of the native 
race around the ports. This provided 
an opportunity to study the effect of 
intermingling of races on the suscepti-
bility to dental caries. No differences 
due to ancestry were disclosed by the 
presence or absence of tooth decay. 
The incidence of dental caries at the 
points of contact with imported foods 
was 30.1 per cent as compared with 
the more isolated groups who were 
living on the native foods of land and 
sea, which was only 0.42 per cent. 

(End of {irst of two installments} 




