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INTRODUCTION.

The 1947 New Guinea Nutrition Survey was undertaken at the request
of the Administrator of the Territory of Papua and New Guinea, and
the Department of External Territories. For some time past the Australian
Institute of Anatomy has been advising the Department of External
Territories on ration scales for labourers in New Guinea. The absence
of any specific data relating to the food consumption patterns of the
village native made it difficult to devise ration scales based principally on
native foods. As the Administration was anxious to use as much native
grown food as possible it was considered desirable to collect information
relative to the food patterns of native groups living exelusively on indi-
genous foods, and at the same time ascertain the nutritional status and
health of these same groups.

It is known that from time to time in certain localised areas in New
Guinea food shortages, amount almost to famine, ocenr. So that abnormal
conditions would not give a distorted pieture, it was thought advisable
to colleet quantitative data on food production and food eomsumption in
areas where conditions were known to be normal. These data eould then
be used as standards in any future investigation of food shortages.

A third purpose, of perhaps lesser importance, was to ascertain whether
it would be possible and desirable to recommend a policy of native
agriculture which could combine the produection of “eash” and native
food erops without detriment to the latter.
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THE AREA SURVEYED.

In this study five villages were chosen for intensive investigation. The
food pattern of each village was based upon a different staple food. It
was necessary for the villages selected to be reazonably easy of access to
an expedition with heavy laboratory and camp equipment. Furthermore,
it was advisable for economy in transport and administration to operate
from as few main bases as possible.

Other considerations were that the village should possess a more or less
stable economy, and that the people would be co-operative. The map shows
the locations of the villages. (See Plate 29, page 296.)

The following are brief deseriptions of the villages selected :—

Busama is a coastal village a few miles from Lae. The village is spread
out along a narrow fringe of sand about 50 yards wide, from which hills
rise suddenly and steeply to 500 feet or more. The native men cut and
burn patches of serub on the steep hillsides and ridges, and in these roughly
cleared areas the women plant taro (see Plate 31). When this is harvested,
corn, pit pit, sugar cane, bananas, and pawpaw are planted in what appears
to be a haphazard manner. There are many species of edible green leaves
and fruits in the serub around the village. Numerous coconuts are readily
available, and from adjacent swamps an appreciable quantity of sago is
obtained. From the sea and small creeks relatively small quantities of fish
and shellfish are obtained, but in the season larger amounts of tuna are
caught.

The most important food is taro, and both the tuber and the green leaves
are eaten almost every day.

Katapit is one of a large group of villages situated in the flat, alluvial
grass-covered country of the Upper Markham Valley. The elevation is
about 1,000 feet above sea level. Communication to Lae 80 miles away
18 by air along the wide flat Markham Valley.

From the flat floor of the valley, whiech at this point is about 8 miles
wide, grass covered foothills rise steeply to heavily scrub-covered mountains.

The diet pattern is very diverse. The gardens on the flat country (which
is often flooded) produce mainly bananas, but sugar cane and pawpaw
in addition, whilst in and around each village are planted numerous eoconut
palms, breadfruits and other food trees. From the gardens of the grassy
foothills come sweet potato, maniok (native tapioea), pit pit, corn, sugar
cane, whilst taro is grown on the steeper serub-covered mountains in much
the same way as it is grown at Busama.

There are pigs, both wild and domestie, which are sometimes killed and
eaten.

Patep Number 2 is typical of many New Guinea villages in the inland
mountainous eountry. It is situated 50 miles from Lae and is perched on
top of a mountain overlooking the Wampit River gorge 1,000 feet below
and along which winds the Wau-Labu road. From the road a narrow foot
track zig-zags up the mountain side and enters the village through which
wet clouds are constantly drifting. At this altitude of 3,550 feet, the
days and nights are often cold. There are innumerable flies, but mosquitoes
are rare—if present at all,
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Sweet potato and taro are the staple foodstuffs.  These crops are
planted in areas on the mountain sides where the scrub has been cut and
burned. Other garden produce is pit pit, corn, sugar cane, pawpaw, banana,
eucumber, beans and pumpkin. There are many varieties of bush fruits,
nuts and edible leaves. Coconuts do not grow satisfactorily at this
altitude. Ome variety of pandanus palm has a highly prized fruit which
vielded a reddish emulsion resembling tomato sauce in appearance.

Numerous domestic pigs are kept in well-built pig houses. These are
killed and eaten on festive occasions. Hunting with spears and dogs
oceasionally adds a wild pig to the food supply. Indulged in more or less
as a profitable pastime, hunting with bow and arrow adds oceasional hirds
and small animals.

Kavitaria is a coastal village on the island of Kiriwina in the Trobriand
Island Group. Kiriwina is a flat coral island of approximately 15 miles
by 10 miles, and on one side there is a lagoon where fish and oysters are
abundantly available to the coastal people. These sea-foods are exchanged
inland for yams in a well developed trade (see Plate 40). The island is
fairly densely populated with people who are well-known for their excellent
physical appearance.

With the exception of swampy areas the whole island is covered with
yam gardens or with the secondary serub. This latter takes it part in an
sgricultural rotation with the gardens appropriately known as “Bush
Fallowing Rotation.” In and around each village is an ample supply of
coconut palms, which in addition to supplying food, utensils, building
materials, ete., allow appreciable quantities for village copra manufacture
and export.

The staple food iz yam which is grown seasonally and stored for about
five months (see Plate 84), Sweet potato and taro are also grown in
appreciable amounts, whilst there are lesser quantities of sugar cane, banana,
corn, maniok, pineapple and pawpaw. Village pigs are oeceasionally killed
for feasting.

Koravagt is a village located on one of the numerous tidal waterways
which make up the network of the Purari Delta. At full tide the “dry”
land is only a few feet above water level, whilst at low tide oozing
mud banks line the waterways (see Plate 33). The only method of
transport outside the village iz by dugout canve. The cultivated gardens
are very amall and relatively unimportant, swamp taro and sugar cane
being the main crops grown.

Sago, which is made by washing the starch granules from the pithy
trunk of the sago palm, is the staple foodstuff. Many coconuts, breadfruit
nuts, bush fruits and leaves are collected from food trees. Fish and prawns
are trapped, and shellfish are collected from the waterways. An occasional
crocodile caught in a fish trap is eaten.

Sago grubs are ineluded in the diet. These provide an interesting
example of a biological method of increasing the nutritive value of food.
A =ago palm is felled, but instead of exiracting the sago the trunk is
allowed to rot. Several months later, on splitting it open, it is found to be
teeming with sago grubs which are collected and eaten.
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SUMMARY OF RECOMMENDATIONS.

Improvement in Nutrition.

It is recommended that:—

1. The health and nutritional status of the native children can be
improved by incorporating more protein-rich foods in their diets.

2, Inecreased consumption of animal produets is desirable in almost every
part of New Guinea. Not only cattle but also tethered mileh goats, poultry,
buffaloes, sheep and pigs may be valuable sources of animal protein.

3. It should be regarded as most important that the supplies of fish in
and around New Guinea should be developed to the maximum possible
extent.

4, Consideration should be given to the development of native gardens
of supplementary foods in and around plantationz and of the more wide-
spread use of these foodstuffs by native labourers.

5. Combined with agricultural development there must be a programme
of education of the native in the importance and use of protein-rich foods,
especially in the diet of children,

6. Consideration should be given to the wider cultivation of erops such
as rice and peanuts which can be easily stored and transported and which
would help to eliminate seasonal and regional shortages.

7. The efficiency of existing methods of agriculture deserves attention,
and any change must be made with extreme care and must be gradual.

8. A good working rule for the improvement of dietaries would be to
endeavour to inerease the variety of foods growing.

9. Because of the hot, humid climate which prevails in New Guinea, food
preservation and storage presents special problems, especially in the
handling of foods of animal origin. The problem is likely to become
inereasingly important in the future and requires special consideration.

10. There may well he need for Government assistance such as the
establishment of marketing centres and the provision of storage and
transport faeillities in areas where trade in foodstuffs become important,
especially if they be of antmal origin.

11. While resources of the administration are limited, it would appear
to be wise to concentrate efforts to improve the nutrition of the native
peoples to those groups which would be most suseceptible to new ideas.

12, Before industrial or other projects requiring labour are established
in areas, a broad survey should be undertaken to ensure that native food
production will not be jeopardised by diverting labour.
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Prevention of Disease.

18, The desirability and possibility of preventing endemic goitre in the
area where it oceurs by increasing the intake of iodine, should receive
further investigation.

14. Consideration should be given to finding ways and means of prevent-
ing and controlling malaria in native villages.

15. As a measure aimed to prevent the spread of tuberculosis, every effort
should be made to prevent overcrowding in villages, not only within the
huts themselves, but also in the spacing of these dwellings.

16. 1t is probable that the high incidence of periodontitis (inflammation
of the gums) can be reduced if ways and means of keeping the teeth free
of caleulus (scale) can be found.

17. In order to more effectively control framboesia (yaws) the scope and
frequeney of medical patrols should be extended.

Further Research.

18. Consideration should be given to a long-term study of physiological
and pathological characteristics, particularly relating to food regquirementa
for optimal nutrition of Melanesian and Polynesian peoples, This must
be done in the areas and on people living under as near as possible natural
conditiona,

19. There is need for more research into the biological value of vegetable
proteins in the nutrition of New Guinea natives.

20.. Consideration should be given to carrying out an investigation to
determine whether in New Guinea hookworm disease is a significant
cause of anaemia. Probably this investigation would need to be carried
out in the highland country where malaria would not complicate the results.
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PART 1.

SUMMARY AND CONCLUSIONS.

The most important observations and conclusions from the studies con-
tributed by various authors are collated.

A. General Considerations.
B. BSociological Considerations.

The Agricultural Pattern.

g e

The Diet Pattern—Food storage, FFood preparation and Cooking.
Meal Habit, Food Taboos.

E. The Nutritional Status.

F. Relationship of Food Consumption and Nutritional Status—
Calories, Protein, Calcium, Thiamin (Vitamin B1), Ascorbic and
(Vitamin C).

(G. Possibilities of Improvement of Nutrition through Changes in
Native Agriculture.

H. The Disease Pattern—Malaria, Hookworm, Tubereulosis, Fram-
boesia (Yaws), General Medical Considerations.

L. Observations on Dental Conditions amongst Native Peoples in
Papua—New Guinea—DPeriodontal Disease (Disease of the
Gums), Dental Caries.

A. General Considerations.

The life of the New Guinea native in his village is centred around the
procurement of food and the provision of shelter. The amount of time that
has to be devoted to these two pursuits varies considerably from willage
to village, being influenced by soil, climate and the topography of the
country., In some ways these also determine the nature and quantity of
food won from the unyielding landscape or sea. The idea that food abounds
in the tropies and is to be had merely for the garnering does not apply to
large parts of New Guinea.

The survey has shown that while the village native is able under normal
conditions to obtain enough food to sustain life and health, the diet is often
badly balanced according to modern standards. It iz probably adequate
in calories but too many of these are provided by carbohydrate and not
enough by fat and protein. The diet is markedly inadequate in protein.
This deficiency exerts a more detrimental effect upon children than adults
not only beeause of the overall low intake but because customs dictate
that most of the animal protein available is reserved for the adult males.
The intake of minerals and vitamins is probably adequate.
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The cliniecal manifestations of thiz peculiar food pattern are difficult
to detect. Oedema and low serum protein which have on a number of
oceasions been reported by overseas workers to be associated with low
protein intakes were not detected in the New Guinea natives studied. It
ig known that diets inadequate in protein do interfere with the normal
growth processes, causing stunting. The New Guinea native iz of smaller
stature than the Australian of Caucasian origin. It is not known whether
this is mainly due to genetic inheritance of smaller build, but we must
recognise that it could be due to inadequate intake of protein in the
growing period.

The survey showed there is room for improvement in the health and
nutritional status of the children. More abundant supplies of such protein
rich foods as can be incorporated in their diets are reguired, The absence
of sources of milk, i.e., cows, goats or sheep, is a real difficulty and it seems
that improvements in the near future must ecome from the introduction of
foods that ean be grown with the minimum of disorganisation of existing
practice and that can be easily incorporated in the diets. Legumes such as
peas, beans, and peanuts, perhaps offer the best possibilities. Combined with
agrieultural development there must be a programme of eduecation of the
native in the importance and uvse of these foods, especially in the diet of
children.

Although this study did not ineclude natives working on plantations,
the results of the survey have thrown light upon a number of important
aspects of the rations of these natives. Ration seales at present in use
have been developed around imported staples such as riee, flour and
meat augmented where possible with native foods or other imported foods
to bring the nutritive value of rations up to accepted standards. The weak-
ness of ration scales of this kind is that unless the importance of the
supplementary items is appreciated by overseers, the ration tends to
degenerate into a weekly issue of the staple foods,

The survey has highlighted the importance of supplementary foods in
the diet of the village native. An easy satisfactory method of maintaining
the nutritive value of the rations of the labourer would be the development
of native gardens in close proximity to the compound. The gardens should
grow those plants which the various native groups are accustomed to eat in
their home villages., The provision of these gardens would reduce appreci-
ably the cost of the rations and help to maintain a balanced diet and a
healthy, more efficient labour foree.

A general and substantial improvement in nutrition in New Guinea
must depend upon the steady and concerted efforts over a period of years
of many government departments and non-government enterprise. The
primary resgponsibility rests with the Department of Health, but it is
through the efforts of the Department of Agrieulture, Stock and Fisheries,
that changes and adjustments in the produetion of foodstuffs must be made.
Naturally the nutritional factor cannot alone determine agricultural policy.
Much can be done also by the Department of Education in contributing to
an improvement in nutritional conditions.

B. Sociological Considerations.

The life of the native people is centred around the activity of food
procurement, and the greater part of their time is devoted directly to this

rul. In most of the areas surveved there was (at the time of the survey)
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a fair degree of social and economie stability, The destruction of property
and the disorganisation of the community caused by war is now new to the
native society, and with the exception of villages of the Purari Delta
rehabilitation was almost complete when the survey party visited the
villages.

It appears that there is considerable variation in the amount of time
which the various villagers expend in food production. The main factors
are the distance of the village from gardening, fishing or hunting grounds,
the terrain, and the type of foodstuffs grown. Before industrial or other
projects requiring labour are established in areas, a broad survey should be
undertaken to ensure that native food production will not be jeopardised
by diverting labour.

In general, villages and regions are self-supporting. The difficulties of
transport and the perishable nature of most of the foodstuffs impose limi-
tations on trade. Nevertheless, where a surplus of non-perishable items is
available and communications are reasonable, inter-village trading iz a
normal occurrence.

In certain localised areaz trade may be important and here there may
well be need for Government assistance such as the establishment of
marketing centres and the provision of storage and transport faecilities.

Some villages in the Purari Delta furnish an example of a community
which is ripe for guidance and perhaps material help in the development
«of suitable trade avenues. Before the extensive urbanisation of natives in
the Port Moresby area an important coastwise trade existed whereby the
Moresby natives took cooking pots and trade goods to the Delta area and
@xchanged them for sago. Nowadays this trade has disappeared because the
Moreshy native 1z employed for a wage and can buy imported foodstuffs
in the stores. The Delta people keenly felt the loss of this profitable avenue
for the disposal of excess sago, and have attempted to resume the trade, but
ag their eanoes are not seagoing they lack transport and their efforts have
not been rewarded with success.

While the resources of the Administration for the improvement of native
peoples are limited, it would appear to be wise to confine the introduetion of
new methods and nutritionally desirable crops to the natives who would
be most susceptible to new ideas. The natives of the Purari Delta represent
such a ETOUR.

C. The Agricultural Pattern.

With the exeeption of some small and strietly limited groups, the native
population of the Territory is dependent for subsistence on the produetion
or eollection of various vegetable foods. Livestock do not play an important
part in the land use methods of the people. Pigs and fowls are the only
types kept, and the methods of husbandry are primitive. Where the people
have access to the sea or waterways, fish, shellfish, erabs and shrimps, ete.,
make a useful contribution to sustenance.

Of prime importance in the native system is the produetion of the staple
foodstuff, invariably a starchy vegetable. Bweet potato (Ipomoea bafatas)
taro (C'olocasin antiquorum), yams (Dioszcorea sp.), sago (Mefroxylon
rumphii), and bananas (Musa sp.) are the main crops of this type, and,
varving with the environment, one or other of them is usually dominant to
a marked degree in the agriculture of a particular community. Cassava
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(Manihot uttlisstma) is an important accessory starch food crop, while
any one of several of those mentioned above may also be grown as
accessories,

Both wild and planted stands of sago palm are widely distributed in the
extensive low-lying swampy areas associated with the larger river systema.
All the remaining staples are treated as annuals, which are cultivated in a
garden clearing out from forest or grassland. These gardens are usually
abandoned after a single cropping, and are allowed to lie fallow for as
long as the loeal population pressure will permit. This period of fallow is
often long enough for high secondary jungle to develop before the plot is
recultivated; the system has accordingly earned the name of “Bush
Following Rotation.”

A number of perennials providing fruit, nuts or edible green leaves are
also ecommonly grown for food. The praetice is to locate them in irregular
groves in or around the village.

The implements used in agriculture are simple axes and knives for

cleaning, and the digging stick for cultivation. Crude irrigation systems
are occasionally found, while fertilizers and manures are virtnally unknown.

Poriticar, Ecoxomic axp CurTuraL Factors INFLUENCING THE
AcricULTURAL PATTERN,

Amongst New Guinea communities prestige and influence in village
affairs are attained largely by the ability to make gifts of food and other
goods. IFood production is carried on by individuals and family units.
Communal farming is rare, and when practised is usually limited to the
clearing and the feneing of the area in which each individual’s garden is
loeated.

The principal economic factors affecting native agrieulture are (i) the
generally low population density; (ii) the low degree of technologieal
development assoelated with food produetion; and (i1i) the limited scope
for trade and export provided by local political and geographical conditions.

Asg with most peasant people, women play an important role in agricul-
tural production. The heavier work such as felling and eclearing jungle
falls to the men, while the lighter but more tedious jobs such as planting,
weeding and harvesting are the women’s responsibility.

D. The Diet Pattern.

The diets of the natives studied were found to be composed of the follow-
ing greneral classes of foodstuffs:—

(2} A staple consisting of a starchy vegetable such as taro, sweet
potato, banana, yam or sago.

(b) Cereals and legumes such as corn, beans, rice.
(¢) Green leafy vegetables.

(d) Nuts.

{e) Meat and fish.

(f) Other fruits and vegetables,
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The staple foodstuff is by far the greatest bulk of the food consumed,
but although the average ecomsumption of green leaves and other supple-
ments is small it is nutritionally important,

The natives of New Guinea have a food consumption pattern which is
different from the Australian and European food pattern, both qualitatively
and gquantitatively. It is largely a vegetarian diet and lacks any dairy
products. The quantity of meat and fish consumed is usually emall. (See
Diagram I). When the intake of foodstuffs is expressed as nutrients it is
seen that the calorie intake is slightly lower, and the protein intake much
lower than amounts recommended as desirable to ensure adequate nutrition
amongst people of Caucasian origin. However, the intake of vitamins
appears to be adequate.

Diacram I,

COMPARISON OF THE PERCENTAGE CONTRIBUTION BY WEIGHT OF
VARIOUS TYPES OF FOODSTUFFS IN THE AUSTRALIAN & NEW GUINEA DIETS.

I5% ——

SYDNEY 1938 PATEP 1947
A MOUNTAIN VILLAGE IN NEW SUINEA
starcuy VEGETABLES  [[]][]] ceREALS 6 LEGUMES B GReENs
- MEAT & FISH imr—am FRUITS & VGETABLES  [o3#] MILK BUTTER 6 [GGS

MISCELLANEOUS

Although the caleium intake of the normal adult is probably well up to
computed requirements it is certain that the caleium intake of children
is below that usually considered desirable.

In the coastal areas an ample supply of salt is available from sea water.
Further inland the procurement of adequate salt presents a real diffieylty
and considerable labour is often expended in extracting the salt from
plant ashes.

It iz probable that the intake of minerals other than those mentioned is
adequate. In localised areas, however, the intake of iodine is deficient.
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Foon STORAGE.

The hot moist climate which prevails in most parts of New Guinea is
inimical to the storage of food erops in a manner comparable with methods-
practised in colder dryer climates.

With the exception of yams, which may be stored in special yam houses
for periods up to five months (see Plate 34), and sago which may be stored
in bundles for a few months, there is little storage of harvested crops. The-
usual practice is to harvest the ecrop as needed and keep it only for a
day or two.

This does not mean, however, that food is not stored against an emer-
geney. It is stored—but as a living plant in the ground. Thus maniok
(cassava) and Samoan taro (Alocasia sp.) is allowed to remain in the-
ground as a reserve to overcome seasonal shortages of more desirable crops.

Amongst the animal foods there are a few examples of storage. At
Patep partly cooked and smoked Kapul (Phalanger maculatus) was kept
suspended over the fireplace in the huts for several months. (See Plate 35.)
In the Trobriands smoked fish was kept for several days. The pig on the
hoof is always a reserve of food. Crabs rendered immobile by binding the
claws were commonly kept for several days.

Foop Prepraration axp Cooisa.

The tubers and roots are usually peeled and boiled but sometimes they
are baked in the skins and the chareoal is seraped off. Meat and fish are-
boiled or roasted.

The eooking losses of vitamins and minerals is at a minimum, for as a
rule the cooking time is short, lids are frequently used, and usually the
cooking water is consumed as soup.

Mesn Hasirs.

In villages in the hotter, lower altitudes it is the eustom to have one
meal each day, consumed in the afternoon or evening. A small piece of
taro or sweet potato might be taken to the gardens next day and eaten cold
as a snack, or a piece of corn might be roasted in the gardens, but the
amounts consumed in this way are usually quite small except in the case of
children for whom a snack is more frequently prepared.

However, in villages at the cooler, high altitudes such as Patep, it was
the custom to cook and eat an early morning meal approximately the same
amount as the main evening meal. In addition, the garden snack was a more-
common practice especially amongst the children.

One of the most interesting feeding habits was the universal custom
of supplementing the breast milk of infants with premasticated foods from
the early age of one to three months. The mother chewed the foodstuff,
taro, sweet potato, yam or banana, to a pulpy consistency and fed small
portions on her finger to the infant who appeared to relish the mixture. No-
evidence of harm resulting from the procedure could be detected.

i Foon Tanroos.

[n some cases adolescents and other young people are forbidden to eat
certain foods under penalty of dire consequences. These are often thinly
disguised methods of ensuring that the older people, who perhaps have
fewer opportunities of procuring the prized food, have first choice.
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E. The Nutritional Status.

The general level of calorie intake as judged by clinical evidence of
weight-for-height relationship was probably satisfactory except in the case
of the pre-adolescent children whose mean weight was 1-3 lbs. less than
Australian children of the same height.

The classical signs of gross inadequaecy of protein, namely, cedema and
low serum protein, were not detected.

No signs suggestive of deficiency of vitamin A, the B-group vitamins
or ascorbic acid (vitamin ) were seen.

A few cases of subelinical rickets were detected by radiological exami-
nation. These have been discussed more fully in the next seetion. It is
thought they may have been due to a vitamin D deficieney due to inadequate
exposure to sur light.

The existence of areas of endemic goitre in New Guinea was noted.

F. Relationship of Food Consumption and Nutritional Status.
(ALORIES.
In both Kavitaria and Kaiapit there was ample food available, so it can be

inferred that these natives consumed sufficient food to satisfy the appetite.
The average calorie intakes (1,600 and 1,609 calories) in these two villages

COMPARISON OF NUTRIENT LEVELS
IN THE AUSTRALIAN & NEW GUINEA DIETS.
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were almost identical. These figures are considerably less than a com-
parable figure of 2,570 calories which was the daily per capita in;ake found
in a survey in Sydney in 1944 (see Diagram 2). Even when allowance is
made for the smaller body build of the native, the observed calorie intakes
were approximately 80 per cent. of the computed requirements. In general,
the evidence suggests that in these two villages mentioned, not only
were the calorie requirements met, but that previous estimates of the calorie
requirements of these native people may have been set at too high a level.

PrortEin,

With the exception of one village, almost the whole of the protein is of
vegetable origin and the per capita daily dietary intake of 19-41 grams is
well below the computed requirements. This is in marked contrast to a
mean per capita figure of 93 grams found for Sydney households in 1944
(see Diagram 2). In the case of young children the unfavourable contrast
is probably even more marked than is shown by these figures, because
custom often dictates that meat when available is the prerogative of the
adult males, Signs of protein inadequaey were not detected by the tech-
niques of the present survey: it is possible, howover, that investigations over
a long period involving growth characteristics may have revealed detri-
mental effects of a protein inadequate diet.

Little is known of the biological value of protein from green leaves and
root vegetables, Most of the work on the biological value of vegetable
protein has been concentrated on cereals. From animal husbandry we
know that protein from certain leaves is adequate to meet the requirements
of livestock. There 15 need for much more research into the biological value
of vegetable proteins in human nutrition.

Far.

An interesting feature of the diet pattern of New Guinea natives is the
small proportion of calories derived from fat. Tt is estimated that less
than 5 per eent. of the total ealories, and in some areas considerably less
than 5 per cent., are supplied by dietary fat. Whether this fact is of
gignificance in the nutrition of these natives is not known.

CaLcIu,

With the exception of Kavitaria the ealeium intake of adults approach
that of many European populations (see Diagram 2). (Busama 0.5, Kaia-
pit 0.6, Patep 0.6, and Kavitaria 0.3 grams per eapita per day. The per
capita daily intake in Sydney in 1944 was 0.8 grams.) The difference is
less pronounced when the proportion of caleium to total calories is
considered.

A high proportion of this caleium is provided from green leaves, some
of which are extremely rich in ealeium. It was found by analysis that some
of these green leaves contain appreciable quantities of oxalie acid. In some
eases the quantity was sufficient to theoretically combine with up to 50 per
cent. of the ecaleium. It has been assumed by some people that the
insoluble ealeium oxalate presumed to be formed, remains insoluble and
thus becomes unavailable to the body. There is little evidence relating to
the behaviour of calcium and oxalic acid in the body. It is known that
the percentage of caleium absorbed varies widely. The average absorption
of European peoples seems to be about 50 per cent. of intake, whereas it
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has been claimed for Singhalese that calcium absorption is in the vicinity
of 90 per cent. of intake. In the complete absence of data for Melanesian
peoples it was decided to accept the N.IL.C. Recommended Dietary Allow-
aneces, with the reservation, however, that the fizures are probably well in
advance of the actual ealcium requirements of the natives.

The comparative rarity of rickets in infants is interpreted as indicating
that in this age group at least the ealeium is adequate, provided the
vitamin D supply, which is necessary for the efficient absorption of caleium,
is adequate. Vitamin D is a fat soluble vitamin of which the best dietary
sources are egg yolk, whole milk, butterfat, fish liver oils. Considerable
gquantities are also manufactured in the body itself by the aection of
sunlight on chemieal compounds in the skin. The breast-fed infant obtains
its supplies of vitamin D partly from the mother’s milk and partly from
its own sources of manufacture in its skin. Children after weaning and
all adult natives obtain their vitamin D requirements from the action of
sunlight on the skin.

It is of interest that most of the cases of rickets seen during the survey
were at Patep where, owing to climatic conditions, the mothers and babies
were less exposed to sunlight than elsewhere. With the present diet pattern
prevailing, it is to be anticipated that should the habit of wearing more
clothing become common, rickets will inerease in ineidence.

THIAMIN (ViTAMIx B,).

The mean value of the thiamin intake of the four villages was 0.71
milligrams of thiamin per 1,000 calories (range 0.57-0.89). This is much
higher than the mean value of 0.3 milligrams per 1,000 calories suggested
by the Canadian Counecil for Nutrition for Planning Food Supplies of 2
Population* as being adequate.

The intake of the New Guinea native compares favourably with the mean
values for Sydney (1944) of 0.41 milligrams per 1,000 calories (see Diagram
2). The high figures found in New Guinea diets is due to the fact that
all the staple foodstuffs eaten by the natives contain significant quantities
of thiamin, e.g., yam, 0.94; taro, 0.69; kau kau, 0.86; and banana (.35
milligrams per 1,000 calories. By contrast white bread contains 0.39
milligrams per 1,000 ecalories.t

It is not surprising therefore to find a complete absence of any signs
of beri beri.

Ascoreic Acip (Vitamix C).

The ascorbic acid contents of the native diets were high when measured
by European standards (see Diagram 2). The mean per capita values
of the dietaries of the four villages was 185 milligrams of ascorbic acid
(range 137-244). The levels are considerably higher than the 75 milli-
grams recommended by the N.R.C. 1945, as desirable for the adult
male. In general, the methods of cooking follow conservative lines and
cooking losses would not be excessive. The absence of any sign of seurvy,
and the high values for plasma ascorbie acid leave no doubt that the
intake of ascorbie acid was adequate. These findings are due to the fact
that the village diet consists largely of fresh foods of vegetable origin.

*Canadian Jonrn. Public Health, 1945, 246, 272,

tMceCance and Widdowson, “Chemieal Composition of Foods,” Medieal Researeh
Couneil, 1940,
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Although the dietary problems of native labourers who work either om
plantations, or in urban occupations, were not within the scope of the-
survey, vet the fact that such people are usually dependent upon a staple
food such as flour, meat and rice, none of which are sources of vitamin C,.
emphasises the need for a plentiful supply of supplementary fresh foods
for labourers. Consideration should be given to the development of native-
wardens of supplementary foods in and around plantations and urban
areas, and of the more widespread use of these foodstuffs.

G. Possibilities of Improvement of Nutrition Through Changes in Native-
Agriculture

As indicated when the food intake and nutritional status were discussed,.
the main improvement in dietary patterns would be by the incorporation
of greater amounts of protein rich foods (including those of animal origin).
It ia probable also that the wider cultivation of crops such as riee and
peanuts, which ean easily be stored and transported, would help to eliminate-
regiomal and seasonal shortages,

Improvements in native agriculture aimed at increasing its efficieney
and permitting the production of greater guantities of nutritionally
desirable crops are undoubtedly warranted. The efficiency of existing
methods deserves attention and changes must be made with extreme care-
and mus=t be gradual.

Much eritieism has been levelled at native agricultural praectice in
Papua-New Guinea in that it is wasteful of land and that it only supports:
a low population density. It iz to be remembered, however, that the-
methods used funetion in a predominantly rugged mountainous country
of high rainfall. Under these conditions food production of any sort
can be regarded as an accomplishment,

A wvaluable increase in foodstuffs may be obtained by improving the yield
per acre from crops both by the use of better seed and of better methods
of husbandry, combined perhaps with organie manures and composts.

A good working rule for the improvement of dietaries would be to-
endeavour to inerease the variety of foods grown. The complementary
effects of different foodstuffs in the diet in eombination with one another-
is an important consideration. With the object of improving the nutritional
status, a combination of cereals and legumes is recommended. Amongst
cereals, rice, millet and sorghum, and amongst legumes, peas, beans and’
the peanut, may be mentioned as being worthy of special consideration.
Supplementary green leafy vegetables as a source of calcium have a special
importanee to New Guinea nutrition. They are, however, highly perishable.

Wherever practicable, great nutritional value may be derived from:
increasing the consumption of animal products. Tn many places, however,.
it may be easier to provide good class proteins from vegetable rather than
animal sourees, but, inereased consumption of animal products is desirable
in almost every part of New Guinea. Not only cattle but also tethered
mileh goats, poultry and sometimes buffaloes, sheep and pigs may be
valuable sources of animal protein.

Fish is a most valuable foodstuff, and it is regarded as most important
that the supplies of fish in and around New Guinea should be developed’
to the maximum possible extent.
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Because of the hot, humid climate which prevails in New Guinea, food
preservation and storage presents special problems, especially in the handling
of foods of animal origin. The problem is likely to become increasingly
important in the future and requires special consideration.

H. The Disease Pattern.

Marania.

With the exception of Patep all the villages show a high rate of malaria
transmission and fall into the hyperendemie eategory. Patep is situated
at an altitude of 3,550 feet, and probably owes it lesser ineidence of malaria
to this fact. Evidence was obtained that malaria was a significant factor
in the production of anaemia and appreciably affected the nutritional
status., The importance of finding ways and means of preventing and
eontrolling malaria in native villages, is emphasised.

Hooxkwonw,

Practically all the natives, with the exception of infants, were found
to be infected with hookworm but comparatively few earried heavy worm
burdens. No evidence was obtained that hookworm was a serious menace
to health as was the case with malaria.

It was not possible in the present survey to determine whether hookworm
disease causes a measurable degree of anaemia in New Guinea natives.
This was beeause malaria, which existed in all villages examined, obscured
the picture. Consideration should be given to carrying out an investigation
to determine how large must be the worm burden before it causes measur-
able loss of haemoglobin. Probably the Central Highlands, where malaria
is less of a complicating factor, would be the best place to conduet such
an investigation.

TusERCULOSIS.

High percentages of Mantoux positive individuals were found in some
of the villages. This indicates a high transmission rate of infection with
the tubercle bacillus. The relationship of tuberculosis to the mutritional
status is obseure. Ancel Keys, in a recent publication, states, “The data
from World War IT are adding much confirmation to the coneclusion that
tubereulosis morbidity and mortality are inereased by ealorie deficiency.
In some cases changes in ascertainment distort the figures, but the general
picture is convineing. Clinieal reports from areas of food shortages
emphasise the frequenee of a fulminating type of disease. Tuberculosis
iz certainly a most serious problem under any ecircumstances when there
is a prolonged severe food shortage.”

Although undernutrition does appear to play a part in the spread of
tubereulosis, there is little doubt that overerowding is also an important
factor. Every effort should be made to prevent overcrowding in villages,
not only within the huts themselves but also in the spacing of these

dwellings.
Frasporsia (Yaws).

Where frequent medieal patrols were combined with appropriate treat-
ment, framboesia was well controlled. Elsewhere framboesia was widespread.
The desirability of adequate medieal patrols is obvious,
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GENERAL Mepican CoxSIDERATIONS.

Most of the basic seientific data of the physiology and pathology of the
human body has been obtained by studies on people of Cauecasian origin
who are living in temperate zomes of the world.

When the disease pattern of the New Guinea native is compared with
that of civilised nations, it is seen that a few diseases are represented
in both, notably tuberculosis and gonorrhoea; but many which are common
in civilised races are eonspicuously rare in the native people; dyspepsia,
appendicitis, constipation, athersoclerosis, and eclampsia are almost un-
known ; gall stones, dental caries, urinary caleuli and (so far as is known)
some cancers, are all of comparatively rare occurrence; some types of
psychoneurosis are apparently uncommon.

It would appear that there is much knowledge to be gained about the
effects of social environment and habits on the etiology of disease. Con-
gideration should be given to the long-term study of physiologieal and
pathological characteristics, particularly relating to the food requirements,
of Melanesian and Polynesian peoples. This must be done in the areas
and on people living under as near as possible to natural conditions.

The essential need for accurate and comprehensive village records in
any plan of mediecal research in the field is stressed.

I. Observations on Dental Conditions Among Native Peoples in Papua-New
Guinea.

Periopoxtan Disease (Diseasg or THE GuMms). (Sge Prate 42.)

The incidence of generalised periodontitis was very high. In middle
and old age many of the population show stages of the disease which
by modern standards would undoubtedly be considered as detrimental to the
health of the body as a whole.

The resulta of the nutritionist’s observation exelude lack of vitamin C
as a factor in the etiology of the periodontal disease observed in New
Guinea.

It was almost invariably associated with heavy deposits of both sub- and
supra-gingival caleulus (scale). It is practically certain that the amount
of caleulus and debris seen around the teeth would have been sufficient
to cause irritation of the gingival tissue and would tend to protect bacteria
lodged between it and the gingiva.

There is obviously room for improvement in considering ways and means
of keeping the teeth free of caleulus.

DENTAL CARIES,

Dental caries exists in each of the three groups of New Guinea natives
which were studied. Tts ineidence iz, however, mueh lower than that
usually observed among most “civilised” peoples.

Differences in the characteristies (e.g., age distribution, elinical features
&!1[1 surface incidence) of lesions classified as caries suggest (a) that the
disease manifests itself in a number of different forms, and (b) that
differences in the form of the disease exist not only between native and
civilised peoples, but also as between groups of native peoples exposzed to
dissimilar environments. A more satisfactory classification of types of
dental caries is desirable,
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Section 1.

1% TRODUCTION,

The participation of the anthropologist in the survey party was intended
to provide the general background for the more detailed studies of the
agronomist, nutritionist and other members of the scientific team.

The life of the native people is centred around the activity of food
procurement and the greater part of their time is directly devoted to this
end. This is in marked contrast with the practice amongst civilised people
where the oceupation of relatively few is associated with food production.

The source of their food is in the land and the sea, and it was necessary
to know about their political eontrol of these resources; the acquisition of
gardening and fishing rights by inheritance, purchase, or by other means.
It was necessary to study the trade relutionship of each village with its
neighbours and with the various unitzs of Furopean contact, such as
Administrative centres, the missions, industry and trading posts,

As most of the areas surveved had been considerably influenced by the
events of the Second World War, either by enemy occupation or by elose
contact with our own troops, it was essential to assess the effects of the
war and the success of the natives in rehabilitating themselves. Without
these data it would not have been possible to ussess the normality of the
facts observed by the other members of the research team.

The writer was particularly interested in the educational influences to
which the developing natives were subjected. These included the informal
indigenous eduecation by the family in the primitive art of living, the
influence of the “Boys’ House” or village club, the more formal village
school sponsored by the Mission, and the effeet of a period of work with
a European. Conserquently, some comments are made of the methods by
which the natives acquired the various skills associated with gaining their
livelihood.

Finally, because it was possible that many of the eustoms or beliefs
observed by the natives may have influenced food supply or distribution
within the community, and hence nutritional status, a study of these

had to be included.
Section 2.

MerHoDS.

The basis of the technigues used to collect these data was observation
of the people in their normal aectivities, together with interrogation of
reliable informants amongst the people themselves, Use was made of
village records and various patrol reports, Anthropological and historical
writings were consulted when these were available,

Section 3.
Susaany.

Labour Invelved in Food Production.

It appears that there iz considerable variation in the amount of time
which it iz necessary to expend in food production. The main factors are
the distance of the village from gardening, fishing or hunting grounds;



33

the terrain and type of foodstuffs grown. In the mountainous terrainms
such as Busama and Patep where taro was au important erop, comparatively
little time remained for leisure; at Kaiapit where the surrounding country
was flat and the banana gardens were close to the village, there was con-
siderably more leisure time. At avaturia also mueh time was available
for purswing the arts and crafts and this was refleeted in an inereased
adornment of eclothing, houses and utensils. At Koravagi it appeared
necessary to spend much time away from the village bivouacing at scattered
spots where sage and other bush fosds were collected.

Food Trade.

Trade in foodstuffs between villages seems to depend primarily on the
ease with which transport communications are established, Thus in the
flat island of Kiriwina there was a well developed and important trade
between the inland villagez which coneentrated on yam culture and the
coastal natives who spent mueh time fishing, The mountain village of
Patep, on the contrary, was completely self-supporting in food. Another
factor influencing trade is the proximity of regions which produce
specialized articles. BSalt manufactured by the coastal people, traded for
piglets bred by the mountain folk, is an example. “The cooking-pot for
sago” trade of the southern coast of New Guinea is well known. It was
noticed that whereas formerly barter and shell money were an important
means of exchange, an appreciation of the use of coinage is rapidly develop-
ing—the change being stimulated by the war.

Effects of War.

The non-specialised and largely self-contained organisation of the native
economy makes it very adaptable to changing conditions such as are
induced by war. In most eases the natives have rehabilitated themselves
very rapidly. The factors limiting rehabilitation appeared to be shortages
of young taro plants for expanding the gardens and breeding livestock
which had been plundered.

Population Trends.

It was difficult to reach conclusions concerning population trends owing
to the inadequacy, or destruction during the war, of accurate village records.
It wae, however, evident that in Busama and Kaiapit the populations were
increasing, and in the other villages surveyed they seemed to be at least
stationary.

Section 4,
Busama.

Situation of the Village.

Busama is a coastal village situated on the Huon Gulf, and is about
18 miles, by sea, due south of Lae, the headguarters of Morobe District and
at present a fairly busy centre. Approximately 4 miles round the coast to
the gouth-east of Busama, is Malalo, a station of the Lutheran Mission, and
4 miles beyond this is Salamaua, the pre-war headguarters of the distriet,
Salamaua, as a town, no longer exists.

*J4H62—-2
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The nearest village to Busama is Guado, which is about a mile inland.
The people of this village, however, belong to a linguistic group distinet
from that of Busama, and have few relations with the people of the latter.
The same may be said of Wamasu to the south of Busama. A mile beyond
Wamasu, lies Buakap, whose people are of the same linguistic group as
the Busama, with whom they are probably on terms of greater intimacy than
are those of any other village. Travelling in a northerly direction, round
the coast towards Lae, there are no permanent settlements until one comes
to the village of Labu’Mele, which would be about 16 miles away.

Busama village oceupies a narrow strip of flat land, no more than 300
yards wide, between the hills and the sea, the hills behind the village
rising steeply to a height of approximately 500 feet. (See Plate 31). Both
to the north and the south, the stretch of flat country broadens slightly, but
nowhere to a width of more than half a mile until one travels some miles
from Busama.

The coastline of eountry recognised as Busama land stretches from the
mouth of the Buang River, eight miles to the north of Busama, to a point
2 miles south of the village. The depth inland varies, but would average
about 3 miles, so far as garden land is conecerned, though somewhat vague
timber and hunting rights are claimed over more mountainous country
further inland still. The Busama people, then, have gardening rights over
at least 19,000 acres of land.

The Village.

The houses of the village are built on the beach and extend in a fairly
regular line, for about three-quarters of a mile along the shore. A small
promontory makes a division of Busama into two parts, a division which
reflects the present politieal organisation of the people.

Though the village is still in progress of rebuilding, following the war,
and many people are living in more or less temporary houses, the greater
number of houses are of rather fine standard. They are rectangular
structures, raised on posts well above the sand. Walls are of hewn timber
and floors are of palm-wood, while roofs are thatched with palm leaves.
Generally, the houses contain one room only, though a few are divided
into two or three rooms. Most of them have verandahs, and, in some cases,
small outer rooms are built on these verandahs. In such rooms, will some-
times sleep vouths and voung umnarried men belonging to a family,

As well as the houses, there are a few tents and one or two houses of a
special type placed at intervals along the beach. In these special houses,
sleep a number of young unmarried men and vouths belonging to groups of
families. In the days before the village was devastated by war, such houses
would have existed for all single men and youths, and the tents represent a
temporary expedient to replace some of them. As has been mentioned,
oceasional families now provide special rooms under the family roof for
guch people. This would seem to represent a tendeney towards emphasis on
individual families, as opposed to the extension into a wider kinghip
grouping, which received expression in the grouping of oceupants in a single
men’s house,
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A few of the houses are, at present, somewhat crowded, but this is only a
temporary feature as a good deal of building is under way. There are 83
houses in the village (including those in a small, separate settlement estab-
lished during the war), and this gives an average of 7.4 people to each
house.

So far as ownership of house sites 18 eoncerned, one is told that there
was order before the war, and that a man built and rebuilt his house on one
definite site, such sites being inherited matrilineally. Nowadays, though
ownership of sites is still recognized, there is a fendency for people to
build their post-war houses on sites which do not belong to them, provided
the owner does not object.

In this connection, there are the cases of the two village tultuls, Madu
and Nga'gali. Madu’s parents belong to the section of the village known
as Busama Number 1, but Madu himself has moved to his wife’s section,
Busama Number 2, of which he has been appointed tultul. With Nga'gali,
the opposite movement has taken place: movement from Busama Number
2 to Busama Number 1, his wife's section. He, too, is now tultul of the
section into which he has moved.

It is probably no more than coincidence that, in such case, movement
has been to the section in which the wife's family lives. Such movements
appear, however, to be fairly typical of recent tendencies, and are, perhaps,
inspired mainly by political influences, which are, at present, extremely
strong in Busama. That the situation is still one of uncertainty and that
a tendency to shift may remain for some time is suggested by the fact that
Nga’gali, among others, said that he would probably later return to his
original section.

The People.

The people of Busama belong to a rather large and widely scattered
linguistic group, known as the Kawa (1) which includes not only the
people of villages such as Bukaua, Asini and Lutu, in the neighbourhood of
Busama, but reappears on the northern shore of the Huon Gulf, where it
stretches along practically the whole coast to the east and west of Lae.

Particulars of population, sex and age groups, marriages and living
offspring per married woman are given in Tables I, 1T and TIL

Tarre I.—BUSAMA: AGE GROUPS (19th June, 1047). Total Population: 616,

Range. Males, Females,

0— 1 =1 Tk 10k

1— 5 ol B 45

6—10 ol 38 Male children : 140 44 [ Female children : 138

11—15 S - 39#

16—20 e| 42 48 Fe-
21_25 EE 31 hy Hﬂr\iﬁ 23 ﬂlﬂl&
26—20 | 19 otal: | 21 total =
2185 AT 300 | 22 307
At—40) w18 S Male adualts : 169 18 L Female adults : 169
41—45 . 14 ] 12
46—50 ol 1 13
5l—056 a9 o
Hi—00 i 1 2
60 plus 7] 5

Children : 278—45:1 per cent. of total. Adults : 338—354-9 per cent. of total.
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Tasre IL—BUSAMA MARRIAGES (19th June, 1047).

Males. Females.
Age, :
Married. | Single. | Widower. | Married. | Single. Widow.
16 ... i L]
1 b R 8 ]
EB- 0 &
) TR 1 10 14 T B
2 ... 3 5} 3 1
2125 ... 24 ) 21 1 1
28—30 ... 15 4 [ 20 5 1
31—36 ... 17 19 ; 3
Jg—40 ... 14 2 13 i B
41—45 ... 14 s L] i 3
46—50 ... 12 1 9 4
6I—=565 ... 8 A B 1 4
66—60 ... 1 3
60 plus ... 2 A 5 i b

TabLe IIL—BUSAMA—LIVING OFFSPRING PER MARRIED WOMAN
(19th June, 1947).

Number of Offspring.

Ages of
Women. |

Nil. 1. 2, 3. 4. 5. 6. 7
18—20 ...} kL i o : 7
21—25 ... 9 10 1 1 4
26—30 ... 2 3 5 6 2 i AF g
91 —85 ... 3 £ 1 10 2 2 | ... | 1 |Number
36—l ... 1 3 2 4 o (N N R
4145 ... 2 2 3 1 1 WOIE.
46—50 ... 1 5 1 : 1 1
Widowa 6 it 3 6 2 3 1 P

Particulars of total population and births and deaths are available only from

January, 1946. These are given in Tabls IV.

TasLe IV.—BIRTHS AND DEATHS.

2 Natural
Births per | Deaths per | .
Date. P:E;:;’“" Births, | Deaths.| thousand thousand 'Iﬁ::uﬂ':n%“
2 per annum. | per annum. per annum.
January, 1946 539
May, 1947 ... 16 33 35 42-01 10-6 31-41
|
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Particulars of total population and births and deaths are available
only from January, 1946. These are given in Table IV,

The actual natural increase in the period of 16 months was 25, which
added to the population of January, 1946, would give a total of 614. The
difference of 2 may be accounted for by immigation.

It appears that the aneestors of the present inhabitants of the village
came from at least eight different places and five ditferent language groups,
as follows :—Lutu, Bukaua, Asini (Kawa’ language); Kela, Lababia (Gela
language) ; Awasa (Laewamba language); Geiwiku (lia language); and
Labu (Apu’ language). These migrations were probably of a group nature,
and took place within the last century. Within the period of European
knowledge of the village there seems not to have been anything in the
nature of group movements in the loeality, and, in recent years, there has
been extremely little immigration or emigration so far as Busama. is
concerned,

Originally, the distinetion hetween Busama Number I and Busama
Number 2 was, to some extent, based on the ancestral places of origin of the
inhabitants, Busama Number 1 having, for some time, been officially-known
a8 Lutu, while the other portion of the village was known as Awasa, the
sections being composed, respectively, of a majority of migrants from
those two places. One is, furthermore, told that, many years ago, only the

Lutu portion of the village was situated on the beach, Awasa having been
built on the heights behind.

Nowadays, however, the distinetion based on origins has become extremely
blurred. There is =till a definite division between Busama Number 1 and
Busama Number 2, but one gathers that it is largely a political division,
and. that individuals in the post-war period tend to join one or other
“party” according to their own personal taste.

Though, furthermore, the original migrations to Busama apparently were
spaced over a considerable number of years, priority of arrival is not now
of any importance. One does not, for instance, find the distinet divisions
in relation to length of land tenure that could be seen in the Markham
Valley village of Kaiapit. (See page 41.)

Linguistically, there has been a complete fusion of the people in the fact
that Kawa’, the language of the majority of the immigrants, has displaced
the languages of the smaller groups,

A comparatively recent migration, not into Busama itself, but on to
Busama land, was that of the people of the small and rapidly declining
village of Guado. The people of this village came down from the higher
lands of the Hote country well within the period of European contact.
Their final movement on to low country, in Busama territory, appears to
have taken place in 1915. They have, then, been living as close neighbours
of the Busama for more than thirty years, vet, though there is no opposition
to their occupation of their village site, they do not by any means appear
to be on terms of intimaey with the Busama villagers.

Their movement, as a matter of fact, seem to have been inspired by a
desire to be elose to the Mission school and other Mission faecilities in
Busama, and was, in this, different from the earlier, pre-European migra-
tions which peopled Busama,
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Economic Organisation.

Original settlement of Busama was probably due to pressure of popula-
tion in the places of origin of the people and the attractions of the Busama
area from an agricultural point of view (*). Certainly, Busama remains
to-day an extremely rich community so far as available land is concerned.

It is, at the same time, a place strategically situated for purposes of
trade. The principles of Busama econmomy have been examined by Dr.
Hogbin in his “Native Trade Around the Huon Gulf, North-Eastern New
Guinea.” (3). The whole basiz of Busama trade is the large area of garden
land which, until the dislocation of activities involved by the war, enabled
Busama to produce a great deal of surplus food, particnlarly taro. To the
south of Busama, some fifteen to twenty miles away, iz the Lababia-
Laukanu area, which is short of suitable garden land and, consequently,
of food. The people of this locality manufacture clay pots which they
exchange with the Busama, in return for food.

Some of the pots received in this way, the Busama retain for their own
use, other they pass on to the people of the north, in exchange for carved
woodwork or basket work, or to inland peoples, in exchange for yams or
sweet potatoes,

In this way, the Busama are the middle-men of a widespread trade.
The particular strength of their position lies not only in their geographie
position, but in the fact that their trade is founded not on any manufacture,
but on the production of surplus garden foods.

They had, formerly, also a fairly extensive trade in pigs, with the people
of the Buang Mountains. Pigs passed from Busama to the Buangs; in
return, yams and sweet potatoes were received. This trade was, however,
destroyed by the war (4). As will be seen in discussing the village of
Patep Number 2, this misfortune of the Busama people has been of
advantage to inland villagers, some miles heyond the Buang Mountains.

The Busama gardens are mostly devoted to the production of taro, and
the greater number of them are on the steep slopes of the hills behind the
village, though several men have gardeng both there and on the flat land
lying along the coast to the north and south of the village. The size of the
garden varies, the larger ones belonging to the older and more important
men of the community.

One particularly large garden is controlled by the luluai of Busama
Number 1. This is in addition to his other gardens, and is in the nature of
a community benefit, or insurance, its produce, one is told, being used for
the support of persons who may need help. Work is carried out in this
garden by all the villagers of Busama Number 1.

Apart from taro, there are very small quantities of other plants, such
as corn, in the gardens. A few yam gardens are also made.

With regard to the latter, it is an interesting fact that only a recognised
group of nine men plant yams, their culture being apparently considered
to be a definite skill, to whose acquisition one must serve an apprenticeship.
Any man who so chooses may become a yam gardener. If he wishes to do
so, he goes to work for a season with a man who grows yams. Subsequently,
he receives a portion of the harvest, for use as seed and becomes, in his
own right, a yam planter. An example of empirical knowledge involved in
vam gardening is that the time for planting is observed from changes in

the leaves of a particular tree, a kind of New Guinea rosewood, called in
the Kawa language, Alang.®

* Pterocarpus indieus.
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Work.

In the initial felling of timber and clearing of a garden site, a man is
assisted by relatives—some informants said by fellow members of ths
men’s club house to which he belonged. Working parties did not, how-
ever, seem to be confined to such a limited group.

Children do not appear to go to the gardens with any regularity, and
when most of the adults are away working (as is usually the case in the
mornings), the village will generallly be full of children left, more or less,
to their own devices. Oceasionally, one will see them enthusiastically fish-
ing, close to the beach, and using lines, small nets or spears. Most young
children, from six or seven years of age, have a considerable knowledge
of various types of fish, of places to dig in the sand for shellfish, and in
general, it seems as if they are far more interested in fishing activities
than in gardening routines.

From the age of thirteen or fourteen, girls commence to accompany their
mothers regularly to the gardens. Youths remain in a more or less irre-
sponsible state for far longer, and young unmarried men usually appear to
be rather a troublesome element.

House building iz work in which relatives co-operate. Young boys take
a good deal of interest in this, and it is one occupation in which young
men seem willing to take an active part.

Garden work, on most days, commences at about 6.30 or 7 in the morn-
ing, and, for women, continues until 2 or 3 in the afterncon. Men, often,
will return to the village much earlier, perhaps about 11 or so in the
morning. Also, men are not likely to go to their gardens every day. The
pace of work is leisurely, and there are frequent rests.

Fishing is undertaken from the beach, with lines, small nets or spears.
There are alsg two large community fishing nets in the village, and the
use of these involves the co-operation of a larze number of men. Deep
sea fishing is done by parties of up to six men in a canoe. Periodically,
large groups of women combine in fishing expeditions, taking their small
hand-nets to the mouths of the several small ereeks in the neighbourhood.

Fducation.

One earlier function of the club house, that of an educational centre,
has been transferred to another institution, the village school, directed by
the Lutheran Mission, which has had a European-directed station at
Malolo, four miles from Busama, since the year 1906,

The school is divided into two classes, a junior class, made up of 21
boys and 32 girls between the ages of six and nine; and a senior class of
17 boys and 26 girls between the ages of ten and fourteen, The classes
are in the charge of two native teachers, both of whom come from the
village of Lababia. As the school building is a small one, the classes
assemble at different times, the smaller children attending school from 6.30
to 8.30 in the morning and the seniors from 12.30 to 2.30 in the afternoon.
Work iz done on four days a week, the school being closed on Fridays.
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The language of instruction is Yabem, one of the lingua franca of the
Tntheran Mission, and the teachers possess what appeared to be carefully
drawn up and very detailed work-books, printed in Yabem, and setting out
the work for each sehool day. The actual work of the school seems to be
rather limited, a typical day's pregramme being: roll-call, bible history
(the story of Joseph), writing and simple arithmetic. The school does not
function, as a group, in any other activity. The teachers, however, are
alert and keen, and there does mot seem to be any dullness of boredom in
the institution.

As is so frequently the case, the example set by the teachers and their
wives in the matter of housing and general habits, is probably of at least
as much value as the work they do in formal schooling. (Compare ixora-
vagi, p. 68.)

Comments on Some Relevant Local (ustoms.
(1) Inherifanee,

Inheritance of garden lands, one is told, is in the matrilineal line, rights
to make gardens in certain areas passing from men to their sister’s sons.
It is also recognised that, very often, sons will garden in areas in which
their fathers held rights. To do this, however, they must obtain the per-
mission of the true heirs, who may if they so choose tell them to go back
to their own land.

Ownership of trees, such as sago and coconut palms, pass from a man
to his own children. In the case of a sago palm, all the children inherit a
right to a share in the sago. The right of saying when it shall be cut
rests with the eldest son, and should any of the other children desire to
organise its “working,” they must obtain his permission. Coconut palms

are divided among all the children.

(2) Men's Club Houses,

Individual: inherit the right to choose membership of the men's club
house (2) of either his own father or his mother’s brother, The present
tendency appears to be that he should belong to his father’s elub hounse,

It iz probable that the influence of these club houses, of which there are
some fourteen or fifteen named, has declined considerably since the war.
As was noted earlier, only two or three temporary structures have been
built, and ¥oung males who would formerly have slept in a elub house,
are now sleeping either in tents or in the family home.

The elub house, in olden times, provided not only sleeping quarters for
young men, but a mucleus around which the social and political life of the
community crystallised. Each one had its leader and from theze a leader
‘would, through his industry, accumulated wealth and strength of person-
‘ality, emerge the leader of the village.

The club house, at the present time, finds its chief importance as a place
in which men ocecasionally sit and talk and in which they keep their
fishing gear. From an organised point of view, the only activity in which
it appears to be utilised, is the activity of the Mission. It is the centre
for the morning and evening prayer meetings which the people of Busama
en serupulously attend.
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Political Organisation.

This aspect of Busama life has received a great deal of attention, (*) and,
at present, seems to oceupy a good deal of the thought and energies of the
people. Their experiences under a powerful and corrupt Government-
appointed native official and their sudden release from a tyranny which
had lasted for many years have been described by Hogbin. The people still
remember this with some emotion, but their memories probably do not
have any great effect in bringing about the present state of preoceupation
with village politics, The native official referred to, the former Paramount
Luluai Bumbu does not, in fact, appear to retain any notable influence in
village affairs. It may rather be that the people were for so long accus-
tomed to having no voice in any matters that they have not yet had time
io organise their skill in village control. It is likely, as Dr. Hogbin remarks,
that when they “have had a little practice . . . disputes will be settled
without reference to outside authority”(*).

A complicating factor is the particularly sharp antagonism between young
men and their elders. This has had the result that mature men will insist
over and over again that young men should leave the village and enter
European employment until they are ready to marry and settle down. One
gathers that this incentive is almost as strong in making parents desire
that their children should go away to work as is any wish for European
money or goods, while the young men, in their dissatisfaction with village
controls, are only too willing to coneur. The position might be said to be
that a period of European employment has come to be recognised as an
essential institution in a young man’s progress,

Generally speaking, the view of the Busama people on things European
ig a sane and satisfactory one. Their situation has enabled them to have a
good comprehension of European ways, and, coneerning Furopean life, they
kave, apparently, no illusions and no unreasonable expectations.

Section 5.
Kararmr.

Sttuation of the Village.

The village is situated approximately 60 miles by air, in a north-westerly
direction, from the district headquarters at Lae, and slightly more than
40 miles from Nadzab, which iz conneected with Lae by motor road,

The Markham River, at its nearest point to the village, flows a little
less than 6 miles to the west. Between Kaiapit and the Markham flow two
of the Markham tributaries, the Maniang and the Yafits, which join the
main river some 6 miles to the south of Kaiapit. The whole surrounding
area is a network of watercourses, some of them, during the period of the
survey (the dryest time of the year), were not flowing, but during the rainy
season (between November and April) it is said that their waters inundate
large tracts of country and cause some devastation to gardens and villages.

The villages closest to Kaiapit are Gantisap and Ofofragen, which are,
respectively, half a mile and one mile to the north and Ragadampait (two
miles) and Bampingiefan (two and a half miles) to the south, The village
of Wampua is, approximately, 4 miles to the south-west.
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The Government Station is about half a mile to the south-east of the
village, and the recently re-established station of the Lutheran Mission
about half a mile to the north-east.

A tract of land surrounding the village in the valley floor and extending
into the mountains to the east is recognised as Kaiapit land. This area
ig, by right of inheritance through the patrilineal line, considered to be, in
a primary sense, the property of the descendants of original Kaiapit
residents.

The question of land tenure was clearly more important in Kaiapit
than in any other village visited by the Nutrition Survey Party. Owing
to the periodic flooding of considerable areas, the people appeared to feel
that a certain amount of their land was being rendered useless, and were
notably “land-conseious.”” The occupation of land by the Government
Station, the Lutheran Mission and a local trade store had obviously made
a deep impression on the minds of the villagers.

The people also regard with suspicior certain schemes for European-
native co-operative agricultural development in the area, and it seems that
it iz on the occasion of discussion of such matters as these that men of the
original Kaiapit groups are thrust to the fore and that their primary righta
in the land are loudly stressed by all the villagers.

The Village.

The village is laid out on a straight-line pattern, with two annexes.
It is divided into five sections, each of these being made up of the dwellings
of relationship groupings, location in a section being generally on the basis
of patrilineal relationship, but cccasionally on a matrilineal basis.

The houses of Kaiapit are mostly circular in design, having rough log
walls and roofs of grass thatech. There is not any great tendency towards
Europeanisation, thuugh a few of the houses are raised from the ground
and one or two are walled with finely worked planks .

U'sually, in Kaiapit, a house is occupied only by an individual family,
of a man, his wife and offspring. Elderly people rarely reside with relatives,
preferring to live alone in small dwellings, though their food may be pro-
vided at the houses of sons or daughters.

There are sixty-nine occupied houses in the village, and Table V gives
the situation.

TanLe V.
No. of Occupants in the House. Occupied Houses.
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Average occupants per house : 3-8.

Az well as the 263 individuals here accounted for, there are twenty-eight
people absent from the village.

The People.
The people of Kaiapit belong to the Atsera group, a linguistic group
which Capell originally estimated to inelude about 5,000 people, although
he later concluded that “the area covered by Atsera northward seems to be
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even larger than was estimated before. It extends as far up the Ramu as
Bumbum(®). It may be noted that, more than ten years ago, Vial gave the
Atsera population as 4,901(7).

The organization of the Markham Valley people has been described by
Read (") and with a few modifications, due to the fact that the proximity
of the Government and Mission Stations has tended to make Kaiapit some-
thing of a metropolis, this deseription is applicable here,

Villages in the Markham are grouped on the basis of old-time alliances
for the purpose of warfare, the Kaiapit group having included the villages
of Ofofragen, Gantisap, Ragadampiat, Bampingiefan, Suai, Marangits and
Wampua. This remains as a primary group with which the Kaiapit people
feel close ties of friendship.

Kaiapit also has relations, through inter-marriage, with more remote
Markham Valley villages, and with hill villages all within a radius of
8 or 9 miles of Kaiapit.

Even in pre-European days, it is probable that there was a good deal of
movement between villages of the area, and that individuals and families
oceasionally disregarded the patrilocal principle of residence and the
patrilineal inheritance of land rights and transferred to villages in which a
wife's or mother's kindred dwelt.

The proximity of the Government and Mission Stations has meant that
Kaiapit has now become a centre for visitors from an extremely wide area,
so that it iz the scene of more frequent large-scale meetings of Markham
people than any other village in the locality.

At the present time, therefore, Government and Mission pulls, together
with the movement of life in the constant coming and going of visitors,
have rendered Kaiapit most desirable, in the eyes of surrounding people, as
a place of residenee, and there has in recent years been an increasing
tendency for people to forsake their own villages and join the Kaiapit
group, particularly if they should have kindred there.

The present population of Kaiapit is 291, and particulars of age groups,
sex distribution, marriages and living offspring per married woman are
given in Tables VI-VIII. It is to be observed that village records note a
considerable number of people as, simply, “adult,” “middle aged” or
“aged.” Particulars of census, from June, 1944, are given in Table IX.
During the period between April, 1946, and July, 1947, emigration exceeded
immigration for apparently the first time for some years.

TapLE VI.—KAIAPIT—AGE GROUPS (14th July, 1947)—Total Population : 201.

Range. i Males. | Females,
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Children : 118—40-5 per cent. of total. Adults: 173305 per cent. of total
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Trade.

The trade relations of KKaiapit are given in the following table. Furopean
money appears to have come into all these transaetions, except those
involving native tobaceo and armbands, for which European commodities
are exchanged. In the case of pigs and fowls, money seems most usual; in
the case of vegetable foods, rare.

TarLe X.
To— From—
Antiragen (north-west) | Taro ... ...| Clay pots
Wﬂmﬁnfﬂrﬂaku%a i gl £ d s L Rt
pmm[ m Yarcs) . L
Tsumen (north-west) ... ohm:co pipes . 2 ...| Clay pots.
(from ?a.ma} | TR e s S
Yaros Villages ... G ll?’ pots (from Ant::a.gen and Spears.
(north-east). sumen), String bags.
Bmas.
Women's Skirts ...| Taro.
Coconuts e AR e S
Wantoat (north-east) ...| Knives . ...| String bags (a few).
Native mba.cm, exchanged) [ European salt, razors and
5 & %Ialtad u,rmbauds for European cloth.
angan (south) ool XOIE ... .| Sago.
[’]J‘&m o ek EEﬂt&]n;:gg
¥ pots tring i
(from .:tnta;ragml and Tﬂuman_}
Yatsing (south-west) ...| Pigs ... ..| Native salt.
Taro ; "
Ams ... il e SR
Spears (from Yaros) ... o I LT L e o

It will be noticed that Kaiapit villagers are by way of being middle men,
through whom such ohjects as clay pots are passed over a wide area.

As far as pigs are concerned, there is not a very extemnsive trade in
these, most of them being reserved for eonsumption. There are only
sixty-seven pigs in the village, and they are being killed and eaten with
remarkable frequency.

Work.

Both men and women work in the garden. Heavy clearing, burning
off and fencing are done by the men. Planting of yams, taro and bananas is
done by men. Planting of sweet potatoes is done by women and to them
also fall the tasks of routine weeding and harvesting of food. As far
as planting is concerned, it may be noted that one or two men are married
to women from Yampua, where, it is said, women are skilled in the planting
of yams, and that it is considered quite suitable that these women should
carry out that duty in Kaiapit gardens.

The gardens of Kaiapit may be divided into two groups—those on the
flat country close to the village and those in the more remote mountain
country. As far as the latter are concerned, they do not receive constant
attention, the villagers finding it preferable to go periodically to reside
in temporary shelters while they carry out concentrated work for two or
three days.
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Hunting is a frequent activity of men. According to accounts, organised
hunting, involving the burning of grassland, iz undertaken only once a
year. While Kaiapit villagers would confirm this, they were frequently
involved, even during the brief period of the survey, 1n the burning of most
extensive areas of grassland and in hunting parties in whose organisation
the majority of the men would be engaged.

lertain skilled erafts, such as the making and ornamentation of bamboo
pipes and, in former days, the making of carefully carved spears and well-
balanced wooden clubs, are also men’s work, The modern spear 1s simply
a piece of European metal attached to a wooden shaft, while the elub
remains only as a family heirloom.

Though clay pots are largely used in Kaiapit, little pottery has ever
been made in the village. The only two resident potters are immigrants
from Antiragen. When pottery i1s made, 1t 1z men’s work. The first
" kneading of the clay is done by women, but the skilled work of shaping
the pot is done by men.

In the case of women, the only skilled craft is the making of skirts
from the frayed fibre of banana stalks or of the leaves of the sago palm.
These are dyed, sometimes in colours of guiet elegance, by the use of
vegetable dyes.

Education.

In an informal and willing manner, children are eontinually in contact
with the work of their elders. Inclination frequently sends them to the
gardens with their parents, and few small boys are absent from hunting
activitiez, involving the burning of areas of grassland and the exeitement
of driving game towards the spears of waiting hunters,

In this way, an individual will, by the time he or she reaches puberty,
have become familiar with most of the community’s essential skills, and
will generally be adequately equipped to respond to an attitude whieh
fiercely rebukes idleness in a young man or woman.

The village mission school iz in the charge of a teacher from the village
of Sangan, which is situated about 10 miles to the south-east of Kaiapit.
This person has been welcomed by the villagers who have given him every
asgistance in the construction and maintenance of a suitable sehool building.
in the erection of a honze for hizs accommaodation and in the provision of
food while his garden is coming into production.

The teacher was trained at the mission institution at Hopoi and appears
to be competent in the handling of some fifty pupils in attendance at the
school. School work is done on four days of the week from 7 am. to
9.50 a.m.

Instruection is given in reading and writing and elementary arithmetie.
Most unfortunately, there is a great deal of concentration on the teaching
of Yabem, though, as Capell has noted, the Markham languages “have
no obvious connections with the Yabem-Pukawa-Labun gvoup, except that
both are Melanesian. The shapes of the wordz are guite different, the
languages are not tonal, and the morphology is distinet”(*),
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Comments on Some Relevant Local Cusfoms,

(1) Religion.

The Lutheran Mission Station was established at Kaiapit in 1916, and,
from the point of view of external forms at least, all the villagers have
discarded their former spiritual and magical beliefs and now attend the
Lutheran services. There was, however, little sign that Christianity had
achieved anything of the degree of fusion with local thought and emotion
that it had in, for example, the village of Patep Number 2 (see page 56.)

(2) Marriage Gifts.

The greater part of the marriage gift i=s made up of food accumulated
by a number of members of the bridegroom’s elan and distributed amongst
a number of members of the clan of the bride.

European Relations.

Kaiapit was the scene of a good deal of military activity during the war,
activity which the people now claim to have been no concern of theirs
They frankly say that they had no particular interest in either Europeans
or Japanese, and that their main desires were to keep out of the way and,
as much as possible, avoid disturbances,

It seems clear that they took the opportunity created by the temporary
withdrawal of the mission to revert to certain of their old customs, such
as polygamy and daneing, of which the mission had disapproved. Unlike
such villages as Busama and Patep Number 2, there appears to have been
in Kaiapit no nueleus of people to keep alive even a token interest in
the mission attitude. This has meant that they are now finding it
extremely difficult to adjust themselves to the return of the mission.

At the present time, Kaiapit iz inclined to look to the Government
Station for a great deal of guidance and advice, and one feels that what
they are seeking there is not =0 much the development of European ways
as the protection and conservation of native custom. There is, quite
probably, also a tendency to manipulate various European groups against
one another, without a great desire for friendship with any of them.

The Kaiapit villagers are unlike those of, for example, Patep Number 2
(vide Patep section, p. 57), in that thev are not greatly influenced by
expectations arising from the contacts and movements of the war years.
Harmony is, to a slight extent, disturbed by individuals who returned from
army and labour enlistment, but it is probable that the community is well
capable of absorbing these. At the present time, there are twenty-eight
people away as labourers, either in Lae or Rabaul.

The people desire educational and economie development, but not at the
expense of disturbance to the things which they regard as fundamental,
their adjustments of land tenure and utilisation ; their marriage institutions,
such as polygamy and inter-clan gifts; and their social contacts and ocea-
gions, expressed in feasts and dancing.
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Section 6.

Pater* Number 2.

Situation of the Village,

Patep Number 2 is an inland mountain village, situated 2,550 feet above
sea level, and about a mile to the east of the Wampit River, which flows
to join the Markham at a point approximately 20 miles in a direet line to
the north of Patep.

Taking the shortest distance, the village is roughly 25 miles west of the
coast at the mouth of the Buang River, By the patrol and trade route
across the Buang Mountains, however, the distance to this point would be
something like 35 miles. Fight miles south along the coast from the
Buang mouth, lies Busama, the nearest coastal village to Patep Number 2.

Labu, the starting point of the metor road connecting the Wau-Bulals
goldfield with the port and distriet headquarters of Lae, iz twenty-five
miles to the north-east of Patep. Allowing for the many curves in this
road the distance to be travelled to Labu would be a little over 40 miles.
The village thus lies about half-way, hy road, between Labu and Wau.

Mumeng, the sub-distriet station, is situated 7 miles to the south of
Patep Number 2, with which it is connected by the main road.

Seven miles south-east from Patep Number 2 is its parent village of
Patep Number 1 through which runs the patrol and trade route to the
roast. Four miles to the north of Number 2 Patep iz the village of
Crurukor on the Wau-Labu road. Another close neighbour iz Peraklis
village. 4 miles to the south-west.

Leaving the main road where it runs at its nearest point to Patep®
not far from the east bank of the Wampit River, one approaches the
village by a foot track which rises, through its distance of half a mile, to a
height of almost 1.000 feet above the road. Reaching this level, the
surrounding country is little more than undulating, with a gradual rise
to Patep Number 1, bevond which lie the greater heights of the Buang
Mountains,

For a eomsiderable part of the time spent in Patep Number 2 the village
was shrouded in clouds, a rather unexpected phenomenon at that height
above sea level, and one which may have been due to some peculiarity in
the contours of the surrounding country. The damp and somewhat eold
atmosphere was not altogether pleasant, though occasional days of eclear
weather were extremely bracing, and such days may have been more usual
in Patep than a month’s stay would suggest. There was no way of obtaining
any exact indieation coneerning this point, as eonditions appeared to be
completely different from thosze obtaining in neighbouring areas, sueh as
the Government Station at Mumeng, for which satisfactory information
was available. The villagers’ own discussionz of times of “big sun” always
had reference to their garden areas, in which they were primarily interested
and which, even during the period of the survey, were generally outside
the restrieted eclond formation covering the village itself. Concerning
the atmospherie peenliarities of the latter the people showed little interest
and a comsequent vagueness.

* Throughout this Report “Patep™ refers to “Patep Number 2" unless otherwise
stated.
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Appreaching Patep, ome comes to a 5 feet high, carefully constructed
outer fence erected abont 200 yards from the village itself. This fence runs,
forming an are of a eircle with its end points where the hill falls away
in almost perpendicular fashion, in such a way that the village area is
completely enclosed towards the approach from the Wampit Valley., There

is no such fence on the other side of the village, at which the track from
Patep Number 1 enters.

Between the outer fence and the village itself the path passes a communal
garden, eovering an arvea of something like 4 acres and planted mainly
with tare. There, too, are a few of the speeial houses for pigs, which,
generally, are built within a few yards of the dwelling houses.

The Village.
Bepam_ting the pigs’ houses from the dwelling-houses is the inner fence
of the village. This, unlike the outer fence, completely enecircles Patep,

enclosing its compact group of buildings, a group made up of a men's club

house, a school, twenty-one dwelling-houses and two houses under con-
struction.

A central position, close to the point of entry of the track from (he
Wampit Valley, is oceupied by the men’s c¢lub house, an extremely impres-
give and excellently constructed building of two stories. This building
measures, approximately, 40 feet by 20 feet and, with its fairly high-pitched
roof of thatch, rises to a height of something like 33 feet—about double the
height of the average Patep building.

The lower portion, well floored with hewn planks, and walled (also
with planks) on three sides but open in front, is used for formal gatherings,
and meeting friends. The upper portion, approached by an external stair-
way, serves as sleeping quarters for boys, young unmarried men and,
under certain ecircumstances, for one or two married men. This upper
portion, following a pattern general among Patep dwellings, is, apart from
its doorway, completely enclosed, so that, even on days of sunshine, little
light can enter. At night, with the door closed, fresh air must be fairly
effectively excluded—so too, however, must the greater part of the drifting
cloud vapour, an important point in considering the comfort of Patep
sleeping quarters.

Haphazardly grouped around the rear of this building iz a collection of
awelling-houses, while extending from the front of it to the far end of the

village is a double line of houses, forming a fairly straight and regular
street,

Situated at the farther end of the street, is the school building, an
inadequate and neglected structure, unfortunately symbolising the humble
position of the sehool organisation in the village and eontrasting sadly with
that other educational institution, the men’s club house (with which it has,
however, one happy link-—see page 54).

All Patep buildings are rectangular struetures and, apart from the
school, all are built on posts standing about 3 feet above the ground. The
majority have narrow verandahs on to which their entrance doors open.
The walls are construeted of timber, in the newer houses earefully hewn into
fine planks, in the older ones more roughly cut and, in a few instances, no

more than precarions-looking erections of logs. The roofs are of grass
thatch.
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There is a good deal of variation in the size of the houses and in their
interior layout. The whole village is, in fact, in the process of rebuilding
and there is considerable conecentration on the ereetion of larger houses,
conforming in structural method more and more to a Furopean pattern.
One effect of this tendency may be seen in a general desire to divide the
interiors of the newer houses into two or three rooms, rather than to
continue the older plan of a single room.

Although one may say that the wish to possess a house of the newer type
is universal in the village, the amount of work involved in building one
is g0 great that fewer than half the families of Patep have yet achieved their
ambition,

Improvement of housing standards is, no doubt, a worth while aim and
one which is generally felt to be deserving of encouragement. In the case
of Patep, however, it would geem that efforts are being carried to extremes
and are defeating their own ends.

It might, furthermore, have happened that the people would neglect
other important activities, such as food production, in order to achieve
their desires in housing. This, fortunately is not so in Patep, as the
people are, at present, holding strictly to their ordinary routines, while
attempting, in somewhat hopeless fashion, to add to them the arduous tasks
involved by their self-imposed housing standards.

Oceupying the twenty-one completed houses of Patep are one hundmd
and thirty-four individuals. Table XI shows the situation.
TasLe XI.
No. of Occupants in each House. No. of Houses.

o et ot
WH S-S =
— DT e e e

Average occupants per honse : 6-38.

With reference to the house with twelve oecupants, it should be noted that
this is a building measuring 30 feet by 15 feet and divided into three
apartments. The house with three oceupants measures 12 feet by 12 feet,
this being fairly representative of the size of the older type of Patep house.
The newer style would usually measure something like 25 feet by 16 feet.

In addition to the hundred and thirty-four individuals mentioned above,
there are, at present, twenty-three men and boys living in the sleeping
gquarters of the “men’s club house.” These range from amall boys, nine or
ten years of age, to young unmarried men of nineteen or twenty, and
include one married man awaiting the completion of his own house. This
individual’s wife and child are living with the wife’s brother in a house so
extremely small that it could not possibly accommodate more than the six
persons oceupying it.

Of the eight individuals absent from the wvillage, three are young
single men, who would normally be housed in the “men’s Club house,” while
five are married men whom one would expect to oceupy one or other of the
ordinary dwellings.
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The People.

The people of Patep Number 2 belong to what has been called the Wampit
group(). They have contact with most of the other villages of this com-
paratively small group, but regard themselves, together with their closely
related villages of Patep Number 1 and Deng’galu (sometimes known as
Patep Number 3), as a distinet subdivision of the group.

Particulars of population, sex and age groups, marriages and living off-
spring per married woman are given in Tables XTI-XIV. Details of the
total population, ineluding births and deaths, which were, unfortunately,
available only from June, 1944, are shown in Table XV,

TasLe XII.—PATEP NUMBER 2—AGE GROUPS (23rd August, 1947).
Total Population : 165.

Range. Males. Females.
|
e sl 5
1— 5 i 15
6—10 ..| 18 Male children: 35 10 [ Female children : 32 )
11—15 sl 2 |
16—20 | 18 7T Fe-
21—25 e [ Male | 8 |, male
26—30 i B [ total:| 13 total :
31—35 B 8 | 2 81
36—40 IbF] Fus i 5
41—45 1 Male adults: 49 1 Female adults : 49 |
46—50 3 6
51—56 2 1
5i—60 1
60 plus 1] | &)
I
Children : 67—40-6 per cent. of total. Adults : 98—59-4 per cent. of total.

Tapre XITII.—PATEP NUMBER 2—MARRIAGES (23rd August, 1947).
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TasrLe XIV.—PATEP NUMBER 2—
LIVING OFFSPRING PER MARRIED WOMAN (23rd August. 1947).

Offspring.

Ages of Women.

Nil. 1. 2 3 4. ] .
lﬂ_m sew e ﬂ 3 EE e LR - 1
2'1_% B EER l. 4 -.l! ER arw - -
25_3{' - EEAC LR 2 5 2 2 LER S R
31—35 ... 1 1 Number
35—40 ... i 2 v of
41_45 L2 X} BEF LEE a2 L X X ] ! arE 8 4 a3 w‘}mm'l
M" - - w - B 2 L] -r. 1 J
'.rﬂ I-“B LL 2] LK L2 ) 2 +a ¥ (R E] +ES
Widows ... 2 2 1 2 2 . e 2]

TasLe XV.—PATEP NUMEER 2—DETAILS OF DEATHE AND BIRTHS.

; Natural
Births per | Deaths per | . °
Date, P;ﬂ':]l“' Birthe. | Deaths.] thousand thousand mtimmr';r
PEr ANNUM. | Per Annum. per aunum.
June, 1944 ... | 142
August, 1946 we| - 1l 12 5 | EH] 16-25 2295
Angust, 1947 | 105 8 1 5128 41 44-87

It will be noticed that the births and deaths columns in Table XV do
not balance with the population eolumn, This is to be explained by the fact
that individuals are, from time to time, moving from Patep Number 1 to
take up permanent residence in Patep Number 2. There is also a reverse
movement, but the balance favours the latter village.

The birth rate for 1946-47 appears unusuvally high and may, perhaps, be
explained by the return of large numbers of men to normal life, following
release from service under military conditions of recruitment. It may be
mentioned that there is also a considerable rise in the birth rate for the
same period in Patep Number 1.

Work.

The foeus of work is the garden and from their infense concentration
on food getting the people refused to be distracted. It is on the women
that the unending routine maintenance of the garden depends. The men’s
tasks of clearing, fencing and oceasionally sharing in the garden work of
their wives is not nearly so constant. For this reason, there is a noticeable
difference between the attitude of men to a possible disturbance of their
programmes of work and that of women. The men appear to feel that they
can occagionally defer their duties to future times. The women, on the other
bend, firmly repel any threatened disturbance of their chosen rhythm.
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It may, furthermore, be said that a man’s work is a good deal more
varied than that of a woman. One day, he may be clearing bush for a new
garden, the next working at house building or fencing a garden. Again,
he may work side by side with his wife in the clearing of an established
garden, or he may hunt or work on the erection or maintenance of bamboo
piping for one of the irrigation systems.

A woman’s daily programme, however, rarely varies from its exact
seguence of preparation of the morning meal, her day’s labour in the
garden, her return to the village, carrying food and water, her attention
to the pigs and her preparation of the evening meal.

Generally, the people work in groups of three or four and it is unusunal
to find an individual working alone. Even when a woman’s work is not
actually group work, in the sense that she may be working in the individual
garden of her family, she will have neighbours working close to her, and in
their company she will proeceed to work and return home.

As far as group work in the real sense is concerned, this iz confined to
men, examples being the various types of work involved in house building,
fence construction or repairs, the erection or maintenance of irrigation
pipes and the felling and burning of timber for new garden areas.

It should be noted that marriage does not cancel a young woman’s duty
to assist her own family in occasional tasks, though it does, of course, shift
the emphasis to her obligation to her husband and his family. Tt is the
strong opinion of most Patep husbands that it would be most unbecoming
behaviour in a wife completely to desert her own parents on marriage.

Trode.

Direct trade contacts exend from Patep Number 2 only to fairly close
villages, such as Mapos, Gurukor, Timne and Peraklis, but, through these
villages, Patep has indirect trade contacts with coastal villages, such as
Busama, the island people of Laukanu, to the south of Salamaua, the people
of Dargan and Gabensis, on the edge of the Markham country, and the
people of the Maralinan area, on the Watut River to the west.

The fundamental item of all outward trade from Patep Number 2 is the
pig. Pigs are directed mainly towards the Buang villages of Mapos,
Meng'ga and Papekeni, and this trade is particularly flourishing at the
present time, as the former coastal source of pigs i8 now closed to the
Buang Villages and the people of Patep Number 2 are “making hay while
the sun shines”(®'). Other villages close to Patep are, and, apparently,
have for a considerable period been short of pigs and Peraklis, Gurukor
and Timne all, from time to time, obtain pigs from Patep Number 2.

These pigs are now mostly sold for European money, 15s. usually being
obtained for a boar and 30s. for a sow. This appears to be a standard
price, and the Patep villagers are enthusiastically reserving pigs in each
litter for =sale.

Village pigs of Patep are marked by various mutilations of the ear, and
when a sow has a litter, the owner decides how many pigs he wishes to keep
and how many he will sell. He then marks the ear of any pig he intends
to keep, the ear of the rest beingz left unmarked. At present, it iz usual to
ree one piglet with a mutilated ear to three unmarked. In making a count
of the village pigs, it appeared that there were seventy-nine pigs to be kept
a5 against twenty-eight to be sold, Thiz was shortly after a visit from
peni:;lie of the Buang village of Meng'ga, who had purchased about eight
Pigiets.
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Should a man within the village be without pigs, he does not buy them
from his fellow villagers. Omne individual, for example, has at present in
his possession two sows. These pigs were “given” to him by an elderly
male relative, and from the first litter he obtains he must return two
sows to the original owner. The two sows presented to him, the rest of the
litter and any further litters remain for disposal mainly as he himself

chooses.

Clay pots are obtained from the Buang villages, to which they come
from Lababia-Laukanu by way of Busama. A somewhat different type
of pot is obtained from the Maralinan area, these coming through Peraklis.
Pots are objects of considerable value and are cared for and held by
families for very long periods. i

An interesting feature of trade history is that it is claimed that
Furopean tools came to the Patep villages, along inter-village trade routes,
long before the people had themselves had contact with Europeans,

The Patep villagers are particularly interested in the values of various
items of trade and any possibility of their disturbance is viewed with a good
deal of concern, This attitude has been ecarried over by the people to
their relations with FEuropean trade stores, whose post-war increase of
prices is a subject for bitter resentment,

The following table gives particulars of the most important items of
trade:—

TaprLe XVT,
' To— From—
East— |
Mapos... .. . Pigm . . we .| Clay pote’ (from Lababia-
| Laukanu via Busama).
Lagis ... .+ String Ba vich es)
Meng'ga ..., Bark blankets ... i s R
Papekini, ete. .| Spears ... ..., Yams (when short).
Dogs' teeth .| Shell ropes.
|
South— |
Mumeng ere| Shell ropes ... Bows and arrows,
Kumarum, ete. LA S e ‘ Spears.
i
West— :
Peraklis ! Pigs ... ' Clay pots (from Maralinan).
North— : '
(Gurukor ..«| Bows and arrows -..| Betel nut.
Timne... x| Dpears ... «-s| Sago leaves (for the manufac.
| ture of skirts).
i Piga ... «+«| (From Dargan and Gabensis.)

Certain items, such as bark blankets and dogs’ teeth are practically obsolete and are
now little uaed.

Education.

With the advent of the Mission, with its system of primary schools
patterned on a European plan, it appears to have become obvious at once
to the people of Patep that formal schooling, instead of commencing at
puberty, as in the men’s house of pre-Mission days, now commenced at
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the age of eight or nine, That it was an alien form of schooling and was
little concerned with abilities and responsibilities relevant to village life
made no difference. It seems quite clear that the resemblance of its prin-
ciple of institutionalised instruection to the already familiar, indigenous
training period impressed itself on the villagers. If then, a boy commenced
a period of formal training at the age of eight or nine, it was no
less necessary that his novitiate status should be marked by his leaving the
family home and going to live under group conditions than if he had done
go at puberty. As a result of this argument Patep No. 2 increased the
size of its men’s club house to include in resident membership all males
from the age of 8 until marriage,

This adaptation of the men’s club house organisation to link it with the
school has probably been the most important result of the existence of
the latter in the village. It has involved the formal allotment of a social
status to males at a much earlier age than in pre-European days. Also, it
has meant that these younger lads are brought into a rather more concen-
trated contact with the discussions and consideration of village affairs
than they would otherwize be,

The school, as it at present functions, does not appear to be a satisfac-
tory institution, though one must allow for the very great dislocation of
the war years. One result of this dislocation is to be seen in the presence
in the school of a number of young men between the ages of sixteen and
nineteen, individuals whose village schooling has been interrupted by the
war,

Maximum attendance appeared to be about thirty, made up of twenty
males between the ages of nine and nineteen and ten girls aged from seven
to about thirteen. There was not, however, a full school attendance at any
time during the period of the nutrition survey.

In fact, so absorbed were the teacher and pupils in preparations for the
survey and in observing its activities that the school ceased to function a
fortnight before the arrival of the party in the village and resumed only
when an early interest was shown in its aetivities. Subsequently, the school
would assemble at any hour during the day, sometimes early in the morn-
ing (which appeared to be the correct time), sometimes in the middle of
the day, sometimes late in the afternocon.

No school session lasted longer than an hour and a half, the late after-
noon sessions generally being considerably less than that.

It iz stated that, normally, the school funetionz on four days in a week
and that, in addition to their indoor activities, groups of children are
expected to work with the teacher in his garden. Of the latter most ex-
cellent activity there was no sign during the period of the survey.

The school iz not divided into classes, all individuals being put through
the same routines of reading and writing and elementary arithmetic.

It was clear that the teacher had found the situation quite beyond his
unguided efforts and had become completely diseouraged. It is probable
that this situation would be rapidly remedied with more frequent attention
from the neighbouring European mission station at Mumeng.

Turning from the school to indigenous education one ean see, in its
results at least, a much better state of affairs. It is noticeable that small
boys of eizght or nine upwards are expected to earry out quite a number of
duties. In the clearing of bush, gardening, hunting, housebuilding and
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other activities of their elders, they generally have some share and invari-
ably show the greatest interest. The whole attitude of a Patep boy of
eight or nine is typieally one of responsibility, self-reliance and an eager-
ness to share in the work of others. These gualities may, perhaps, be due
to their early inclusion in the life of the men’s elub house, and in this way
would be indireetly due to the existence of the sachool,

Tufants and very small children (under the age of about six) do not
appear to go so frequently to the gardens or accompany their parents on:
excursions outside the village as they do in a number of other localities.
Often, they are left in the village with elderly relatives or meighbours.

Small girls, above the ag= of six, do not, on the whole, commence sharing
regularly in the garden work of their mothers at so early an age as do
corresponding groups of small boys in relation to their fathers, Reaching
the age of twelve or thirteen, however, they appear to be somewhat abruptly
plunged into full-time female duties. Significantly, the villagers elaim that
it is most unsuitable that a girl should attend the village school after the
age of twelve or so.

Comments on Relevant Loecal Customs.

(i) Religion.—The Patep villagers are members of the Lutheran Chureh,
and are most conscientions in the performance of their religious duties.
Serviees are held every evening, with an additional service on Sunday
mornings, in the lower portion of the men’s e¢lub house. These are attended
by all villagers—men, women and quite young children—and are generally
conducted by the village mission leader or, in his absence, by the school
teacher,

(ii) Government.—The Patep villages, until the eoming of the Euro-
peams, appear to have been complete demoeracies, in which each family
had equal rights in all loeal enterprises, That age, industry and person-
ality, combined, gave prestige to individuals is probable, but it is now
firmly insisted that, in the past, all men had equal rights in village
deliberations.

European influence has placed some degree of emphasis on the powers
of the Government and mission officials. This, however, has not been
unduly developed and most decisions still emerge from the give and take
of conversation in the men's club house.

(iii) Marriage—Marriage, in recent years, has been modified by the fact
that the village mission representative now takes part in a formal cere-
mony of marriage, his oration stressing the desirable qualities of a husband
or wife, in faet, being the essential part of the ceremony.

An impertant modification in the attitude to marriage concerns divoree.
In former times, divoree was a matter for family opinion. Nowadays, even
the families cannot countenance divoree. Tt iz firmly stated on all sides
that “since the mission eame” divoree is inconceivable and that marriage
is permanent, This feeling is extremely strong and is probably the most
widely influential modification of the attitude towards marriage.

The usual ages for marriage would appear to be from eighteen to twenty
for males, and from sixteen to eighteen for females. There are, at present,

no married men under the age of twenty-one and no married girls under
the age of sixteen (vide Table XIII, p. 51).
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(iv) Inheritance—The most important form of property in Patep No. 2
is land. It was a desire to enjoy more extensively this form of property
which was the main impulse bringing the villagers to the present site.
Normally an individual inherits rights in an area of land in which the
families both of his father and his mother have had rights.

Forms of property such as spears, axes and knives will pass from a man
to his male heirs, while such things as elay pots (which are subjects of
congiderable value) are inherited by a woman’s female heirs,

Present European Relations.

The building of the motor road from Labu to Wau made the old patrol
route passing through Patep Number 2 superfluous and, at the same time,
has brought the wvillagers into a realm of almost continuous European
contact.

Ounly six men are absent from Patep as labourers, five of these being
married. All are between the ages of twenty and thirty. In addition, there
are two young men, about nineteen years of age, attending the school of
the Lutheran Mission at Mumeng, where they are at present living.

Considering the comparatively large number of young single men in the
village, it may appear somewhat surprising that several of them have not
been attracted by the post-war opportunities of Lae or the goldfields. In
aetual faet, the people seem so disillusioned by their war-time experiences
that they show little wish to leave the village as labourers even to acquire
European goods, which they greatly desire.

During the war, large numbers of them worked for considerable periods
on the construction and maintenance of the Wau-Labu road. At that time,
they seem to have developed some view of a new and better world to be
achieved as the reward of their labours, and this has prevented them from
feeling any contentment in their settlement into their old routines. At the
same time, the fact that a new and better world was not immediately
brought into their village, has given them the view that little is to be
gamed from outside efforts and comtacts.

Onee only, early in 1946, did the villagers allow their discontent to bring
them to the point of failing in their essential work. At that time, there was
a mild movement (of the “cargo cult” type) which involved some neglect of
gardens. At the present time, thongh discontent iz extremely strong, the
people are showing a precise realism in work conseientionsly done for
themselves,

Of the five villages visited, Patep Number 2 showed the most sustained
and intelligent interest in the work of the Nutrition Survey Party. Certain
individuals, in the beginning, saw in that work some fulfilment of expecta-
tions developed during the war and, in the end, requested advice as to
guitable diet. Co-operative (and curious) though other more sophisticated
villages were, such an attitude was found nowhere else.
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Section 7.

KAVATARIA.

Situation of the Village.

Kavataria is situated in the north-eastern portion of the island of
Kiriwina, the largest of the Trobriand Islands, and is a coastal village, on
the shores of the Trobriand Lagoon. It is one of a number of fishing
villages lining the nmorthern shore of the lagoon, others being Mulosaida,
Osaisuya and Tukwu'ukwa. The village closest to Kavataria is Mulosaida,
to the east, the two being separated by a space of only a few yards.

About a quarter of a mile to the east of Kavataria is Oiabia, the head
station for the Trobriands area of the Methodist Mission. A few hundred
vards further is Losuia, the Government Station. Europeans have been
in residence both at Oiabia and Losuia for more than forty vears. Another
Mission Station, that of the Roman Catholie Mission, at Gusaweta, and a
trading station at the same place are about four miles from Kavataria.

The nearest inland village is Gumilababa, which is about two miles away.
Two milez bevond Gumilababa, is Boitalu.

The Village.

The typieal Trobriand Island village has been deseribed by Malinowski:
“In the middle, a Fig ecirenlar space iz surrounded by a ring of yam
houses, These latter are built on piles, and present a fine, decorative front,
with walls of big, round logs, laid cross-wise on one another, so as to leave
wide interstices through which the stored yams can be seen (see Plate 34).
Some of the storehouses strike us at once as being better built, larger and
higher than the rest, and these have also big, ornamented boards, running
round the gable and across it. These are the yam houses of the chief or
of persons of rank. Each yam house also has, as a rule, a small platform
in front of it, on which groups of men will sit and chat in the evening
and where visitors can rest.

“Concentrically with the eirenlar row of yam houses, there runs a ring
of dwelling huts, and thus a street going all round the village is formed
between the two rows. The dwellings are lower than the yam houses, and
instead of being on piles, are buili directly on the ground (*).

Houses are small, being, on an average, about 16 feet by 12 feet, but are
not unduly erowded. The 301 residents of the village live in 85 houses, an
average of 3.54 people to each honse. This is, in faet, the smallest average
found in any village visited by the Nutrition Survey Party, and is roughly
comparable with the position in Kaiapit.

The situation in Kavataria is shown in the following table:—

TamLe XVII.
No. of Occupants in each House. No. of Houses.
1 3
2 17
3 28
4 20
5 6
6 7
7 4

Average occupants per house: 354,
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A notable feature of Kavataria is tha: in very few instances do household
groups and family groups coincide. In most cases, one or more children
belonging to a family would be living with relatives, and, in one or two
families, one had the curious position that a husband and wife would have
sent one of their children to live with relatives in another part of the
village, and would then, in their turn, have taken into their house a ¢hild
belonging to another group of relatives. One might well have expected,
from the kinship and inheritance systems, that children would be sent to
live with the maternal unele, but this was by no means always so. Very many
children were living in the houses of their fathers' brothers or fathers’
fathers.

The People.

The present population of Kavataria is 801, and particulars of age
groups, sex distribution, marriages and living offspring per married woman
are given in Tables XVIII-XX. The particulars of the census from 1945-47
are given in Table XXT.

TasLe XVIIL.—KAVATARIA—AGE GROUPS—Total Population : 301.

Range. Males. Females.
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Children : 95—31-6 per cent. of total. Adults : 206—68-4 per cent. of total.
TaBLE XIX.—KAVATARIA—MARRIAGES (20th October, 1947).

Males, Females.
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Tasre XX.—KAVATARIA—LIVING OFFSPRING PER MARRIED WOMAN
(20th October, 1947).
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TasLe XXI.—PARTICULARS OF CENSUS FROM 1945 TO 1047.

i : Watural
1 Births per | Deaths per | .
Year, PoPUa-| Birth | Deaths, thousand | thousand | Miorease per

- thousand
I | per annum. | per annum. per annum.

1845 | 201

1947 wa | 301 19 10 J2-0d 1718 1546

Records of the population of the Trobriand Islands are available from
1919 onwards with the exception of those lost during the war years
("), (™), (). The figures are conflicting and do not enable a conelusion to be
drawn on the trend of the population since 1919,

FEeonomic Organisation.

Kavataria, in common with other Trobriand villages, appears to be a long-
established and stable settlement, and, to a degree, contrasts, in this respect,
with villages in other areas visited by the Nutrition Survey Party. The
population of Kavataria is mainly composed of men who have inherited a
right to a house-site in the village and a right to garden on village lands
and fish in village waters, together with their wives and children.

In some cases, where the wife comes from another village, a man's
children will not have any hereditary right to remain in Kavataria, but
will be expected to become members of the mother’s village. Conversely,
where Kavataria women are married and living elsewhere, their children
will be expected to return to Kavataria in due course. In actual fact, the
great majority of married women at present in Kavataria were born
there and are by right of birth members of Kavataria families. There are
only 14 married women in the village who have come from other parts of the
Trobriands.
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The people of Kavataria divide their time between gardening and fishing.
Considerable guantities of fish are obtained and an appreciable percentage
is bartered with the inland villages for garden produce (see Plate 40).

Garden Lands.

There are three types of garden in the Trobriands: Kaimata gardens,
which supply the bulk of the produce, and which are harvested in July or
August; Kaimuga gardens, which may be said to be subsidiary, and which
are harvested about March; and Tapopu gardens, in which taro is grown.

In Oectober, 1947, Kavataria villagers were clearing and burning-off
land for their Kaimata gardens (see Plate 30). This, apparently, was rather
later than it should have been(*). The area of land being prepared
appeared, furthermore, to be somewhat small: about 40 acres. At the
same time, there was only a very small total area of Kaimuga gardens,
probably no more than 6 acres, in which yams and taitu were growing.
Only one man in the village possessed a Tapopu garden, an area of approxi-
mately half an acre, in which taro alone was growing.

Records kept at Losuia (which may, for the purpose, be taken as identical
with Kavataria) over a period of 23 years, show an annual average rainfall
of 154 inches, distributed as follows:—

January, 16 inches. July, 11 inches.
February, 14 inches. August, 13 inches.
Mareh, 15 inches. September, 12 inches.
April, 13 inches. - October, 10 inches.
May, 13 inches. November, 18 inches.
June, 13 inches, December, 11 inches.

Food Storage Houses (See Plate 34).

The Bwaima, or storage house for yams and taitu, does not receive all
its contents from the garden of the man to whose house it is attached,
a proportion coming from the garden of his wife's brother. Thus a storage
house in Kavataria may receive some of its yams and taitu from the gardens
of another village, if its owner should have married a woman from that
village. It was not possible to make any estimate as to the actual amount
of produce coming, by this means, from other villages. It would not, how-
ever, be a great deal, since it was stated that only 11 store houses are
involved.

The amount of food contained in storage houses would usually be a good
indication of the prosperity and well-being of a village. Details of the
amount of food stored were collected in October, 1947, some two months
after gathering of the yam and taitu harvest, which had been completed
early in August. These indicated that the amount contained in Kavataria
bwaima was most unsatisfactory. This would need to be modified by the
fact that Kavataria is recognised as the leading fishing village of Kiriwina,
and obtains a good deal of garden produce from inland villages in exchange
for fish.

Fishing.

The inland villagers of Kiriwina would generally possess far larger garden
areas than those on the coast. Particularly would this be so around
Omarakana, the Paramount Chief’s village, which lies in the most fertile
part of the island. From such villages would come quite large amounts of
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rarden produce to supplement the stores of coastal villages. Austen has
estimated that, in a good year, about 300 tons of taitu would go from inland
villages to the coast(™). This taitu is traded to coastal villages in exchange
for fish, and probably the largest share of it would go to Kavataria, which
appears to maintain its position as the leading supplier of fish.

On two occasions during the seven weeks’' residence of the Nutrition
Survey Party, the inland village of Kudukwaikela sent a request to
IKavataria to supply fish for funeral feasts. On each oceasion, the canoes
of Kavataria set off to do a whole day’s fishing, and the men of Kuduk-
waikela eame in to the coast, carrving vams in baskets. These were placed
in the large conical wooden receptacles known as pwata’i, six of which
had been carried in from Kudukwaikela and erected at intervals in the
streets of Kavataria. Each of the pwata’i was filled and must have con-
tained about 35 cubie feet of taitu.

In the evening when the Kavataria canoes returned, their hauls of fish
were divided amongst the men who had brought in the taitu. The taitu
was, in due course, divided amongst the fishermen.

Fishing, on such special occasions as these, would usually be deep-sea
fishing carried on far bevond the reef opposite the village. Reef-fishing,
however, was constantly being done, the bulk of the eateh here being used
in Kavataria itself. Each part of the reef is the inherited property of a

group of men whose ownership of such fishing sites is clearly recognised.

Work.

The Kavataria people were busy for the greater part of each day, men
and women working together in the cleaning of garden sites, women in
some cases carrving on this work while the men fished. The felling of
secondary growth, burning off and fencing is men’s work. Minor cleaning
and maintenance of the garden is women’s work. Certain species of seed
taitu may be planted by women; others only by men.

Within the village, there would usually be a good deal of activity after
the day’s gardening or fishing was over. Men would be working on the
building and repair of canoces, the building of houses or the making or
repair of fishing nets. Women who were not preparing food would generally
be engaged In making fibre skirts.

Trade.

The Trobriands is a region of specialist localities, and all communities
are, to some extent, inter-dependent. This has already been seen in noting
the exchanges of fish for garden produce.

European Relalions.

Sustained interest in the Trobriands has meant that its people have
received a degree of Government protection and asgistance in the main-
tenance of their culture which has probably been unique in the Pacifie.
It seems, furthermore, that the Trobriander has shown some determination
and ability in resisting any very close relationship with European enter-
prises and activities. Very few Trobrianders have ever left the group,
very few of them have even been willing to work for a sustained period
for the few Europeans in the Trobriands, and the tendency to resist efforts
to entice them into European employment appears now to be at its height.
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They have, furthermore, been extremely fortunate in their relations with
their missionaries. Both the Methodist and Roman Catholic missions
appear to have shown admirable patience and sympathy in dealing with
the people. There are, obviously, many elements of Trobriand eulture—
magic, polygamy, sexual laxity, for instance, of which missionaries can
by no means approve. Yet, in the missions’ dealing with such matters
there does not seem to have been any suggestion of abrupt command
(which, notwithstanding all opinion to the contrary, has entered into
mission relations with many Pacific people).

The Methodist Mission has an excellent series of village schools, extend-
ing over Kiriwina Island. The Roman Catholic Mission, more recently
established, has a school at its head station, at Gusaweta, and a school at
the inland village of Okaikoda.

Kavataria, being close to the head station of the Methodist Mission at
Oiabia, does not have a separate school, its children attending the Oiabia
school. Oiabia, in fact, with its range of activities, its organised feasts
and oceasional gift exchanges, its boy scout troop and its school activities
and games, is a centre of considerable interest and stimulation to Kavataria.

A difficulty involved in Furopean contact is the maintenance of the
chieftainship—since it is considered that this, for the New Guinea area,
unique system is necessary to the maintenance of Trobriand social stability
and can be of great assistance to native administration. One of the chief
bases of Trobriand chieftainship is polygamy, the right of the chief to a
large number of wives. From the brothers of these wives and, indeed, from
many other men of the communities from which they come, the chief
receives yams and taitu for his food storage houses. He has, consequently,
a great deal more food than the ordinary Trobriand man, and this he
distributes in feasts and in assistance to the needy in cases of emergency.
1t appears fairly certain that polygamy will disappear before long, not
under any pressure, but through the gradual working of mission influence,
and it seems desirable that some other system should be developed to
replace the tributary food gifts from the community-fellows of the chiefs’
wives. The maintenance of the chief’s wealth not for his own enjoyment,
but as a form of community “insurance” and treasury, is essential to the
maintenance of the office.

The hereditary Tabalu chief of Kavataria, the young man Pulitala, has
only one wife, no doubt by his own wish, for he is a staunch member of
the church. He has not a great deal of wealth in the form of food,
certainly not sufficient to assist his fellow-villagers on any suitable occasion.
The paramount chief of the island, Mitakata, of Omarakana, has thirteen
wives and possesses considerable storez of yams and taitu, though con-
siderably less than an old-time chief would have held. On one occasion,
a few vears ago, Mitakata was able to help several people of a neighbouring
village whose food storage houses were burnt. On numerous other oceasions
he has been able to be the centre and organiser at times of festivity.
Mitakata, however, had to cease to be a ehurch member on his taking a
number of wives, following sueccession to the chieftainship.

Now the question of the education of Mitakata’s heir has arisen. This
young man can be eduecated only in a mission school, and it is probable
that his views will be much affected by this. The things from which the
chieftainghip takes its strength—ypolygamy, magie, a system of tabus and
tributary gifts—are all likely to be called into question, if not disearded.






Section 8.

Koravaar

Situation of the Village.

This village is situated near to the junction of the Beara and Pie Rivers,
and is about 8 miles to the north-east of Port Romilly Sawmill, though
the distance to be travelled by the winding waterways would be rather
more than that. Eight miles beyond the sawmill is Urika, a station of
the London Missionary Society., Kikori, the headquarters of the Delta
Division, is some 60 miles to the west of Koravagi.

The nearest villages to Koravagi are Vaimuru, some 6 miles to the
south-west and Kaimari, about 10 miles to thie south-east.

Closer to the village site than these, ave the old villages of Oravi and
Akiaravi, whose people have joined with the villagers of old Koravagi in
the construction of a new village. Oravi is about 4 miles and Akiaravi
about 5 miles to the east of the new village site. The site of the old village
of Koravagi would be about 2 miles to the north.

The land chosen for the site of the new village appears to be rather
drier than is usual in the neighbourhood. At high tide, it would be some
4 or 5 feet above river level, in this differing from the site of old Koravagi,
where, at high tide, water flowed under the houses. It iz not, however, so
elevated as the old Oravi and Akiaravi sites.

During the period of the survey there was little rain and the village area
was extremely dry and dusty,

The Village.

The new village of Koravagi, in itz plan and methods of honse conatrue-
tion, represents a social revolution in the Delta area. This it has in
common with a number of other new villages, such as Vaimurn and
Kaimari.

The old type of village has been described by Williame (*). He says:
“The typical Purari village would be situated on one of the lesser streams,
perhaps at the confluence of several. The bush is cleared back only se
far as to accommodate the settlement, and many larger trees are spared.
An open space or two, elothed with fresh grass by the water’'s edge, might
strike the eve as a wholesome field; it is in reality a shallow morass. In
the driest of weather there are few patches where a man may walk in
comfort,

“The village is riddled with small creeks, some losing themselves under-
neath the houses, others acting as waterways at high tide, and at low tide
as fishing grounds for the little girls who beat up and down, staggering
through the mud with their fishtraps.

“The houses are of the distinctive and very picturesque variety that
rises to a high peak in front, and so presents a sort of yawning entrance.
Their colouring of greys and browns makes with the surroundings an
admirable blend, to which their verv raggedness no doubt contributes. In

* 34562—3
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fact, the Delta village, with its numerous coconut palms, its occasional
splashes of scarlet from crotons and hibiscus, and the variegated background
of bush into which it partially merges, cannot be denied a very great beauty.

“Here and there a towering ravi rises among the houses, of similar con-
struction to them, but fairly dwarfing them in size. The houses themselves
often appear at first glance to be thrown together in a complete jumble;
in reality they are, for the greater part, facing the gangways which follow
the course of the streams. In most places, however, thanks to the efforts
of the Government, they present a more orderly appearance and line the
gangway on only one side, viz., that removed from the river.”

Villages of this tvpe, in various stages of dilapidation, are still to be
seen in the district surrounding Koravagi, examples of these being Oravi
and Akiaravi and the old village of Koravagi. They are now almost
deserted, though a few people are remaining in them until the new village
is completed.

Between the new village of Koravagi and the three villages whence its
people have in the last few months come there iz no resemblance whatso-
ever, Its houses are not built in a line facing the river, and are not con-
nected by gangways. Instead, the village is laid out in six regular streets
extending back at right angles to the stream. In addition to this colleetion
of streets, there is a semi-circular group of buildings, forming a somewhat
separate section of the village.

Nor does the ravi exist in the new village, in which the most prominent
places are oceupied by the lofty residences of two mission representatives,
one of these being in the main part of the village and the other in the
semi-cireular section.

Above all, the houses are not of the long, rather narrow, Gothic-arched
type, of which many examples are still to be seen in the old villages.

Thiz older type of house was generally econstructed with considerable
skill, some of them being as much as forty or fifty feet in length, and
averaging fifteen feet in width. DBuilt on piles sunk in the mud, they
were floored with rough timbers and roofed with thateh of nipa-palm.

Examples scen in old Koravagi had not in many instances been oceupied
by single families, a man with one wife having been likely to share his
house with the family of a brother or brother-in-law. A man with two or
three wives would, however, not share his dwelling with anyone else.

In the latter ease, each wife would have her own hearth and, in addition,
there would be likely to be a husband’s or family hearth in the entrance
porch or werandah.

Dwellings in new Koravagi are square structures, built on posts raised
about five feet above the dry ground on which the village is built. None
is yet completed, but one is told that they are to be oceupied by individual
families. Work on them is sufficiently advanced to permit one to make out
the interior layout. In each are, apparently, to be four rooms: a room for
man and wife, a room for sons, a room for danghters and a room “for
visitors.” Down the centre of the house runs a passage-way, about three
feet in width, Suech houses would, on the average, measure about thirty
feet by thirty feet. Attached to each is an annexe which one is told with
some pride ig to be a kitchen, and in such case a hearth of the old type
iz being constructed there.
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The People.

Koravagi belongs to what has been called the Baroi section of the Koriki
tribe (™). Even with the fusion of three villages into a larger one, Kora-
vagi remaing, for the Koriki area, a comparatively small group ().

No census had been taken for the new village group, and figures avail-
able for the three old villages of Koravagi, Akiaravi and Oravi were not
satisfactory. A census taken by the Nutrition Survey Party indicated a
total population of 421 for the new village, of whom 84 were not seen by
the party.

Particulars of sex and age groups, marriages and living offspring for
married women are as given in Tables XXII-XXIV,

Tasre XXIL—KORAVAGI—AGE GROUPS (4th December, 1947)—
Total Population : 421.
(Included in table : 421—84 individuals not seen : 337.)

Range. Males. Femalea.

0— 1 e 3

1— 5 of B4 26

6—10 ..{ 30 Male children : 83 26 ( Female children : 73

11—15 oo 17 18 |

16—20 e 6 10 Fe-
21—25 siv|—= B , Male | 23 male
26—30 e 11 total: | 22 total :
31—35 oo 14 162 | 19 175
36—40 ol 15 18

41—45 o] 12 Male adults: 79 | 5 [ Female adults : 102
46—50 et Sk 3
3l—55 ezl 1R

56—60 Sioke 1Y
60 plus we] 2] 2

Children : 156 — 46-3 per cent. of total.  Adulte : 181—53-7 per cent. of total.

Individuals not seen: Information concerning the names, sexes and
whereabouts of individuals not seen was obtained from members of their
families. Sixty-eight of them were males and 16 females. This would
make the actual totals for the sexes:—

Males: 230.
Females: 181.

There was no possibility of obtaining any indication of the ages of 28
of the absent individuals. With reference to the remaining 56, it was
possible to conclude that 46 males and 10 females were adults (in some
cases, from the fact that the persons concerned were married, in others,
from the faet that they were employed as labourers). It will be noted, in
Table XXII, that the male groups between the ages of 16 and 30 are ex-
tremely small. It is likely that this is related to the fact that some 36
absent males were stated to be employed as labourers, since it may be taken
as practically certain that the majority of these individuals would belong
to one of the three groups in question. Considering the probable age dis-
tribution of individuals not seen, it seems in relation to total population
should be reduced by at least 2 and, perhaps, by as much as 4 per cent.



63

Tapre XXIIIL.—KORAVAGI—MARRIAGES (4th December, 1047).

Males. Females.
Age.
Married. ‘ Single. | Widower. | Married. [ Single. Widow.
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Polygamy : 10 men—2 wives each,
2 men—3 wives each.

Tasue XXIV.—KORAVAGI—LIVING OFFSPRING PER MARRIED WOMAN
{(4th December, 1947).
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Village books of the detailed type to be seen in certain other villages
were not here available, and it was not possible to obtain any information
as to population trends. It may, however, be remarked that Keesing ()
considers optimism for the future justified when more than 40 per cent.
of the population is under fifteen years of age and goes on to refer to a
Papuan “low of 26 per cent. (the Delta Division),” for the year 1935.

Education.

The children, through association with their parents, gradually acquire
the various skills of the community. As a good deal of the villagers' work
is periodical and involves absence from the village for days at a time,
children accompany their parents to the scene of activity at fhe earliest
age.
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Apart from the gradual conditioning of children in loeal skills, Papuan
representatives of the London Missionary Society have established schools
in the village. One of these is in the main portion of Koravagi and the
other in the semi-circular portion built by certain people of the old
Akiaravi village.

These schools had not properly commenced to function, and from a
strictly formal point of view can hardly be expected to be very effective.
The two teachers in charge of them come from the village of Ipisi, in the
Weremsa area, and both have had one year's schooling at the Urika station
of the London Missionary Society, following a four-year period at school
in their own village.

Excellent and impressive buildings have been enthusiastically erected
by the villagers, each being half school and half teacher’s residence. There
is, however, a sad lack of equipment. Something like half a dozen slates
to each school, attendance in each being likely to range from twenty to
thirty. Of books there are none, apart from the teachers’ personal copies
of religious translations into the Namau tongue.

The presence of these two mission representatives is, nevertheless, likely
to have an excellent effect. The Koravagi people, in their present reform-
ing zeal, are in a suitable mood for the adpotion of new ideas of cleanli-
ness and order, and in these respects the teachers and their wives are
setting a splendid example.

Work.

The community had not only been engaged in building its new village,
but also in the construction of the Beara Police Post, both enterprises
having involved some dislocation of the usual routine, It was, therefore,
not possible to be certain about the normal rhythm of work.

One thing, nevertheless, seemed clear: work in Koravagi, primarily a
sago-collecting willage, has not the repeated daily routine of work in
villages which coneentrate on gardening. It is a matter of days of sago-
working activities, interspersed with days of comparative idleness. This
may be said of both men and women.

There is, perhaps, some very slight tendency to give more attention to
taro-gardening than in the past. Taro gardens at present being prepared
are, on the whole, larger than those actually in production.,

It is to be noted, that only on one occasion during the survey was sago
actually worked in Koravagi village. At other times, it was worked where
the palm was cut.

T'rade.

This is the most important and most disturbing factor in the life of
Koravagi to-day! On careful economic development the future content-
ment of the community depends. The desertion of old villages, the dis-
carding of old spiritual and social attitudes, the zeal for a new way of
life and the loss of faith in old systems are all closely bound up with a
post-war wish for a renaissance of trade relations with the outside world.
It is probable that this may be said of the majority of the villages of the
eastern part of the Delta Division.
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Fumblingly and on varying scales of organisation, this Delta area has
been attempting to develop a trade in sago, particularly with Port Moresby,
in the period since the war. Under many, Koravagi houses are piled bundles
of sago, awaiting the opportunity for shipment from the Port Romilly area.

In various analyses of recent economic developments in the area, due
emphasis has been laid on th influence of various returned labourers with
experience of the outside world, both during the war and in the post-war
period. Particularly has this been so in the case of one individual who
spent some time in Australia during the war and who has since attempted
the organisation of an enterprise, based on sago production, on an impressive
scale.

While the experiences of such people have, no doubt, been of essential
importance in recent movements, it is useful to remember that the tradi-
tional attitudes of the community have been no less important. In the
past, an avenue for the profitable utilisation of excess sago was of just as
much interest to the Delta people as it was to the Motuan receivers of the
food. The Motuans, in nearby European employment, money and European
stores, have found a substitute for their old time trade. For the Delta
people there has been no local substitute. One feels, then, that the present,
rather fumbling movement, though it has involved the large-scale discarding
of many old ways is, nevertheless, based on a need which is old.

Euwropean Relations.

The Koravagi people have had little contact with Europeans in their home
territory. The village has, nevertheless, supplied a good deal of labour to
other areas. At present, there are thirty-six labourers absent from the area.

The establishment of the Beara Police Post and possible future mission
activities will, however, bring the village into a completely different
situation.

The community is obviously one ripe for experimental development, and
a people who, while they have aecumulated some vague and, usually second-
hand, ideas concerning European life, have not yet evolved any fixed
attitude to European contaet, supply a most suitable field for guidance.
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Section 1.

IXTRODUCTION.

With the exception of some small and strietly limited groups, the native
population of the Territory is dependent for subsistence on the production
or collection of various vegetable foods. Although the methods used are
essentially primitive, they are by no means unsysiematic, £ although
variations are found with varying environmental eonditions, it is not
difficult to detect an overall similarity of method,

Of prime importance in the native system is the production of the staple
foodstuff, invariably a starchy vegetable. Sweet potato (Ipemoea batatas),
taro (Colocasia antiquorum), Yams (Dioscorea spp.) sago (Metroxylon
rumphii) and bananas (Musa spp.) are the main erops of this type, and,
varyving with the environment one or other of them is usually dominant
to a marked degree in the agriculture of a particular community. Cassava
(Manihot wutilissima) is the most important accessory starch food crop,
while any one of several of those mentioned abuve may also be grown as
ACCessories.

Both wild and planted stands of sago palm are widely distributed in the
extensive low-lyving swampy areas associated with the larger river svstems.
All the remaining staples are treated as amnuals, and the basie unit of
cultivation is a small garden clearing cut from forest or grassland; inter-
planting of other annuais such as maize, sugar cane and pit (Saccharum
robusfum) is not uncommon, but is rarely done systematically. With the
exception of some limited areas of high fertility, these gardens are aban-
doned after a single cropping, and are allowed to lie fallow for as long as the
loeal population pressure will permit, with the usual variants such as acces-
sability and floodability operating. This period of fallow iz sometimes long
enough for high secondary Jungle to develop before the cultivator returns
to such a plot—the system has accordingly earned the appropriate name
of “Bush Fallowing Rotation.”

From observations made during the present survey it would appear that
there iz often a further large seale rotation in which the whole of the area
devoted to gardening is swung from one part of the communit¥’s land to
another, leaving a large area in fallow for a very long period. A serutiny
of the figures in Table 4, Section 2, will show that the communities examined
operate on from two to three times as much land as would be needed if
the ordinary period of fallow was adequate to preserve fertility.

A number of perennials are also commonly grown for food, usually as
fruits or nuts. The practice is to locate them in irregular groves, usually
associated with places of habitation. Of these the most important are the
coconut palm (C'oces nucifera), breadfruil (mainly Arfocarpus nobilis),
betel nut palm (Areca cafechu), Gnelum gnemon and species of Cifrus,
Eugenia, Canartum, and Terminalia.

Livestock do not play an important part in the land use methods of the
people. Pigs and fowls are the only types kept, and the methods of hus-
bandry are primitive. Stock are rarely enclosed, but are mostly allowed
to roam free in the habitated area. Hand-feeding is irregular and aimed
more at keeping the animals domesticated, than providinz them with any
definite dietary level. The eating of pig meat is confined almost universally
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to ceremonial occasions. The typical native fowl is small, lean and leggy
with variegated plumage—it has a very low egg production rate, and is
prized principally for its coloured feathers. Dogs are kept as household
pets and for hunting and sometimes figure as a source of meat, although
this practice has been dying out with the extension of European influence.

FPolitico-economic Determinants of Native Agriculture.

Numerous authorities have drawn attention to the lack of development
of sccepted hereditary chieftainship prineiples in Melanesian society, and
te the local form of organisation which produces a large number of small
politieally independent communities, Within these communities prestige
and the right to govern are attained largely by economic activity aimed at
the accumulation of food and other goods for gift-making, which builds
up a pattern of indebtedness.

This form of political organisation and the associated systems of land
tenure have an important determining effect on the nature of agricultural
practice. Each community tends to regard itself as having a definite
communal right to the agricultural land to which it claims boundary, but
within this limitation, communal ownership and communal cultivation are
relatively rare and family and individual rights are widely recognised.
Matrilineal, patrilineal, and bilineal inheritance patterns may be found.

This situation iz adjusted to the system of “bush fallowing rotation,”
described above, by the wide extension of nonfruetory rights within the
eommunity, without prejudice to rights of ownership.

Under these conditions large areag of cultivation are a comparative
rarity and usually result from some speeial cireumstances such as confusion
of tenure in a long-cultivated area. Even when a large area is communally
cleared and fenced as a solution to this sort of problem, it is invariably
divided subsequently into a number of small plots, which are planted,
cultivated, and harvested individually. Another important result is that
there has been little tendency in any part of the Territory towards the
development of specialised food producing population groups.

The prineipal economic factors affecting native agriculture in Papua-
New (Guinea are (1) the generally low population density, (2) the low
degree of technological development associated with food production and
(3) the limited scope for export and trade provided by local political and
geographical conditions, The extensive long-fallow type of land use method
whieh has been deseribed iz only possible where the available acreage per
head iz high, but it must be remembered that a considerable portion of the
land so employed iz for topographical and elimatic reasons of dubious
ralue under any other type of cultivation. The implements used are simple
—axes and knives for clearing, and the digging stick and the hoe for
eanltivation, Inevitably burning is widely used in clearing and has a special
significance, which will be mentioned below. Crude irrization syvstems are
formd very oceasionally, while fertilisers and manures are virtually
unknown,

Cultural and Religious Deferminants of Nalive Agriculture.

As might be expected with a primitive people practising subsistence
sgriculture, agricultural practiee invariably has close ties with local eulture
rred religion.  Various magico-religions ceremonies, particularly the con-
dueting of fertility and weather rites, and the easting of good and evil



75

garden spells by persons accredited with sorcery powers, are common-
place, while local mythology is rich in stories of the first coconut, the first
taro, ete., nsually involving associations with human fertility.

As with most peasant people women play an important role in agricul-
tural production, and the sharp sexual bifurcation of Melanesian com-
munities is reflected in agricultural procedure. With minor variations
in particular communities, ecertain tasks are invarably regarded as the
work of ome or other zex. The heavier work such as felling and eclearing
jungle falls to the men, while the lighter but more tedious jobs such as
planting, weeding and harvesting are the women’s responsibility. Under
primitive conditions this division of responsibility is strietly observed and
is reinforced by taboo.

The effect of these factors is to increase the rigidity of the system,
giving it a strong resistance towards extraneous factors making for change.

Eecological Determinants of Native Agriculture.

While, with few exceptions, palitical, economie, eultural and religions
factors appear to play a relatively consistent role in their effect on native
agriculture, the geography of the Territory is characterised by extreme
diversity of physical feature, providing a wide environmental range, and
the most obvious variations in agricultural method are those which can be
traced to ecological causes,

In the wet, swampy lowlands and in the tropical rain forests of the foot-
hills and lower mountain slopes the forest vegetation is extremely diverse,
a variety of trees and palms with edible fruits, foliage, or pith, occur,
and collection becomes an important factor in food-getting with ecultiva-
tion showing limitations accordingly. This is particularly the case in some
of the larger river valley plains and in the Delta areas. The sago palm
(Metroxylon rumphii) grows readily in semi-inundated areas, and repre-
sentatives of genera such as Terminalia, Powmunelia, Dammaropsis, Garcinia,
Gnetum, Artocarpus, Fieus, Canarivm, Myristica, Aglaia, and Mangifera
with edible fruit, nuts, or leaves oceur in the forests. Additional food-
stuffzs are available in the form of edible fungi, the hearts of tree ferns
and palms such as Arenga spp., and the young unopened fronds of Nipa
Palm (Nipa fructicans).

At higher altitudes this mixed forest is left behind and zones of Diptero-
carp forest are found with belts of Conifers and Casuarinas at still higher
levels, In these regions leaching of topsoils, such as is found in cool tem-
perate climates, occurs, and the growing periods of crops as average
temperatures decrease, As might be expected, eultivated erops become more
and more important in the food produection system, and cultivation becomes
more and more intensive, reaching its highest development in the cool
high plateaux of the main Cordillera.

In inland areas a further factor, namely, shortage of protein foodstuffs,
has an effect on land use. Near the coast a variety of sea foods is avail-
able, and pigs and a large phalanger (Phalonger maculatus) ean be ob-
tained readily by hunting in the coastal rain forests. Further inland and
particularly at higher altitudes these foods are not available, and hunting
for wallabies and various smaller marsupials and rodents iz an intensive
occupation. These are mainly herbivorous animals of grasslands and they



6

tend to conecentrate in the areas of early regrowth on old cultivations. In
she hunt for meat food it 18 common practice to burn over these areas to
drive out the animals for spearing or netting. Agriculturally the signifi-
cance of this practice is that each time it occurs the regeneration growth
receives g seriong check, and the soil is more or less exposed to elimatie
influences with a consequent loss of fertility.

Taro is the characteristic staple food erop in lowland rain “crest areas
of moderate fertilty, and in its cultivation the surface soil is least disturbed.
The forest is cleared and the garden area may he lightly burned over,
after which the taro shoots are planted in cylindrical holes of no great
depth made with a pointed stick. The soil around the top of the holes
is tamped in tightly, and the taro plant is then left to mature, with
perhaps a light weeding from time to time. Yams are typical of better
drained soils of high mineral fertility such as the new voleanic soils of
the Prince Alexander and Torricelli Mountains and of zome of the smaller
voleanic islands such as those lying to the South East of Manus, and also
of the richer soils derived from coralline limestones as in the Trobriand
Islands. The soil is deeply worked in preparation for planting, and the
area around the base of the yam vine receives considerable attention
during its growth, the soil being kept loose to facilitate the best develop-
ment of the tubers. Sweet potatoes are the main crop of cooler upland
areas, and in their cultivation the whole of the garden topsoil is usually
broken up with digging implements and then scooped up into planting hills
or mounds. Bananas become an important crop in areas with a pro-
nounced dry season, such as the belt stretching along the coast of Papua
to the east and west of Port Moreshy. Cassava is salt-tolerant and
gometimes becomes an important subsidiary crop in estuarine areas,

Duality in Relation to Annual and Perennial Crogs.

In any approach to the study of native agriculture in Papua-New Guinea,
it is considered important that due regard should be given to the duality
in relation to annual and perennial erops, to which Conroy () has drawn
attention in hiz report on Manus Island in the Admiralties. A gradient
ean be traced parelleling ecological conditions from predominantly perennial
cultures involving sago in the swamplands to predominantly annual sweet
potato cultures of the highlands, but even in the latter case groves of
cdible-fruited Pandanus are common and considerable importance is
attached to their inheritance.

More intensive research is needed to determine to what degree the native
cultivator draws a distinetion between annual and perennial erops, but
1t is significart that concepts of tenure differ. In the case of annual crops,
tenure to areas of land for eultivation is of prime importance, while in the
case of perennials, temure and inheritance rights are established to
individual trees and palms, and are paramount to the ownership of the
land on which they are growing,
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Section 3.

CoMMENTARY.

Ounly one agriculturist was present with the Nutrition Survey Party at
each of the villages listed in Section 2 and the time available was unfor-
tunately not sufficient to make detailed studies of some factors, such as
aoil conditions, which would have been of value. However, the information
which has been presented enables us to make a number of differentiations
which should afford interesting comparison with the nutritional, mediecal
and dental findings. The information presented in Seetions 1 and 2
should be considered in relation to the comparative data presented in
the nutritionist’s report in particular.

The villages visited by the party provide an excellent range of environ-
mental samples from delta swampland of an inundated and semi-inundated
nature at Koravagi, through lowland littoral rain forest as at Busama,
and valley alluvials at Kaiapit, to true upland conditions at Patep.
Kavataria is somewhat exceptional in being located on a low-lying eoralline
island, but approximates to the conditions at Busama. There is an
appropriate variation in agricultural methods. At Koravagi, food winning
centres mainly around the perennial crop, sago, which requires a minimum
of attention, and is actually available in wild strands, and the production
of annual-type ecrops is restricted to a few small gardens on higher areas
of alluvial deposit. At Busama, a typieal taro eulture is found with
cultivated perennials (e.g., Arfocarpus, Eugenia) occupying an important
position. At Kaiapit, cultivation is becoming more and more intensive,
with the ecultivation period for staple foodstuffs lengthening (e.g., the
long period of use of banana gardens) but perennialzs are still of some
importance. Lastly, at Patep, perennials have practically no importance,
while the cultivation of the annuals is moest intensive, there is a wide
variety of interplanted annuals, and interplanting is done to a much
greater extent, some annual erop garden areas are kept in use for as long
as three years, and there are signs of technological development in the
form of irrigation systems,

Kaiapit and Patep afford useful examples of inland agricultural type
villages. In both cases the period of the forest rotation is relatively short,
there is considerable evidence of degrading of forest eountry to grassland,
some gardens in which staple foods are prodoced arve left in eultivation
for several wears, and some gardens are made on grassland before any
forest regeneration has taken place, and yet there iz scope for a sharp
comparative differentiation, in that Kaiapit has elements of lowland
conditions, while Patep is located in a typieally eool, moist upland area.

In Busama, Kavataria and Koravagi, satisfactory forest regeneration
takes place in areas which have been eleared for cultivation.

Efficiency and Output.

Of primary importance from the point of view of both the nutritionist
and the agrieultural economist, is the efficiency of these native agricultural
methods. The output can be measured by measuring the gross vields of the
various foodstuffs concerned and assessing them in terms of their nutrient
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values. The values obtained can then be balanced against the energy
expenditure involved in production. A number of important variables
must, however, be taken into account in making such an assessment.
These are discussed below :—

(a) Soil Fertility—The effect of the bush fallowing rotation system
18 to even out fertility variations since the basis of the method
18 to use land which has been under at least a good growth of
secondary forest for some years. However, under the heavy
rainfall conditions obtaining generally in Papua-New Guinea it
can be expected that there will be a detectable downward fertility
gradient from the time of clearing and cultivation and that the
slope of the gradient will vary with such factors as degree of
slope of agricultural and physical eomposition of the soil. This
effect should be particularly marked in areas such as Kalapit and
Patep where cultivation is intensive, burning takes place, and
garden areas are liable to be in cultivation for several years.

(h) Climafic Variations—Variations in average temperatures, ecor-
related mainly with changes in altitude, have an important bear-
ing, particularly in their effect on the growth period of eultivated
plants. Seasonal variations in rainfall, which are of common
oecurrence, are also of importance in their effect on yields and in
restricting the time available for growing particular crope.

() Variations in Yield of Crops Due to Strain Variations—Native
agriculturalists do recognise the fact that strain differences occur,
and particularly in their staples, efforts are made at selection.
However, it is possible in travelling about the Territory to discern
wide strain variations in the crops grown by different communities
and there can be little doubt that significant variations in yield,
which would have an effect on productive efficiency, oecur for
this reason,

Only the most approximate estimates of comparative efficiency could be
obtained from the data collected by the present survew, since accurate
measurements of energy expenditure were not made, and the time spent
in each village was inadequate for statistically significant observations to
be made concerming soil fertility variations, or the effect of seasonal
variations. Observations lasting over a full year would be needed to obtain
satisfactory data concerning these variables.

It could be expected that loeal conditions would depress efficiency to
the greatest extent in an upland area such as Patep, where average tem-
peratures are relatively low, prolonging the growth period of erops,
and the eool moist elimate would make for leached conditions in topsoils.

From the fizures for areas of land in eultivation per head and per
household presented in Section 2, Table 4, it would appear that Kaiapit
derives congiderable benefit from ownership of the fertile valley alluvials
on very gently sloping land of the Markham Valley floor.

Possibilities of Improvement of Native Agriculture.

The nutritionist 18 naturally interested in the possibilities for variation
of native agricultural methods, partienlarly such variations as might
include the introduction of new crops of a partieular nutritional value,
or the expansion of native livestock produetion with a subsequent increase
in the amount of meat foods and related livestoek products,
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Some experience in this field is already available from the attempts of
previous Australian administrations, principally in the field of introducing
cash crops into the native economy. All this experience indicates that the
native system exhibits considerable rigidity towards change, as might be
expected, having in view the factors discussed in Section [ of this
report.

Briefly the introduction of several annual crops which could be easily
adopted into the bush fallowing rotation (notably rice in the
Distriet and peanuts in the Gazelle Pa. area) has been moderately sucecess-
ful, while attempis to induce native growers to cultivate perennials in
European type plantation blocks (as in the coffee project at Sangara) have
met with considerable diffieulty. Economie inducement to produce new
crops would also appear to be an important factor—in the vieinity of most
of the larger towns native production of vegetables for cash sale in the
town markets occurs. [t is to be remembered, however, that in the latter
case there has been long-term association with Europeans with a con-
sequent breakdown of native culture and that the native producers involved
are to some extent dependent on imported processed foodstuffs.

Much eriticism has been levelled at native agricultural practice in Papua-
New Guinea in that it iz wasteful of land and that it only supports a low
population density. It is to be remembered, however, that the methods
uged funetion very often in the face of unusual environmental hazards—
ragged mountainous country predominates in the New Guinea landseape
and rainfalls are high; they are to be given credit for even partial success.
Army engineers roadlmilding in the Territory during the recent war very
often found that large sections of mountainside had fallen down on top
of their roads. Under these conditions, food production of any sort can
be regarded as an accomplishment.

Improvements in the technology of native agriculture aimed at increas-
ing its efficieney, and permitting of the production of greater quantities of
nutritionally and economically desirable crops and fodder erops for live-
stock, are undoubtedly desirable, but for the reasons indicated above any
approach to such a development must be made with extreme ecare, and its
effect over the whole population of the Territory can be expected to be
gradual. In the meantime the efficiency of existing methods deserves
attention, to determine whether there is any reserve of labour potential
for the production of either mutritiomally or economically desirable new
crops under the influence of suitable stimuli. That such a reserve does
exist in some cases is indicated by the experience at Mekeo in Southern
Papua, where the loeal population each vear now ineludes several hundred
peres of riee in its bush gardens, and at the same time contributes a
relatively high proportion of the younger men for labour in other parts of
the Territory.

[t is necessary, of course, to emphasise that investigations of this sort
and any resulting planned developments cannot proceed satisfactorily
unless basic survey data in the political, economie and cultural fields (e.g.,
census data, soil surver, biologieal and climatological surveys) are available.
Complete information of this sort is not at present available for the Terri-
tory, or for any of its major physiographic regions,
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Section 4.

RECOMMENDATIONS.

It is recommended that the most desirable work which could be under-
taken as a sequel to this preliminary survey would be an investigation of
the efficiency of native agricultural practice over a similarly comprehensive
ecological range, the output of various food crops to be evaluated in terms
of their nutrient values and balanced against the appropriate energy
-expenditures. Subsidiary investigations should be made into soil fertility
variations after exposure for cultivation under varying physical conditions,
the effects of seasonal variations during a full year, and the significance
of varietal differences in the major food crops. Such investigation can
only be profitably undertaken inside the framework of more widespread
gurvey activity, aimed at obtaining the basic data in the economie, political,
.and eultural fields which should be to hand before any changes likely to
influence any of these aspects of native life are initiated.

The introduetion of new and nutritionally desirable crops such as pea-
nuts into native agriculture, the expansion of native livestock production
as a source of protective animal foodstuffs (and the progressive improve-
aent of native agricultural technology), is the responsibility of the Depart-
ment of Agriculture, Stock and Fisheries of the Territory, which is develop-
ing appropriate research and extension programmes.

There is little doubt that the information to be obtained from the type of
research programme recommended above would be extremely valuable to
that Department in planning and implementing such developments.
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PART 4.

FOOD CONSUMPTION AND DIETARY LEVELS.
by
Doreen Laxarey, B.Sc., Die.Digr.
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Section 2: Summary.

Section 3 : Technique of Collecting Quantitative Data.

{a) Selection of households,
(#) The weighing techniques.

Section 4 : Description of the Domestic Characteristics of People of the
Five Areas Surveyed.
(@) Economy.
(b) Degree of co-operation with survey unit,
{¢) Activities of family group in meal preparations.
(d) Meal times.
(¢} Community meals,
(f) Boys' house.
(g) Visitors.

Section 5: The Food Pattern of the Five Villages.
(#) Cooking equipment.
(6) Cooking methods.
(¢) Foods available,
(d) Eating habits, including food tabus.
(¢} Infant feeding.
(f) Feasts (including practice of chewing betel nut).

Section 6 : Food Consumption—Quantitative Data.

(a) The mean daily per capita intake of foodstuffs.

{b) Requirements of nutrients for natives in the five areas.

{¢) Nutritive value of diets consumed by each household surveyed.

(d) Comparison of intake of nutrients by each household expressed as
percentage of the requirements of that household.

(¢) Discussion.

Tables 1-13.
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Section 1.

INTRODUCTION.

Hitherto data on Papua and New Guinea has been collected by the anthro-
pologist, the economist, and the medical and the administrative authorities,
These data frequently refer to the general food pattern of the native peoples,
but little quantitative data iz available. Clements (‘) and Hogbin (*) have
recorded actual weights and estimates respectively of the main foodstuffs
eaten by the natives in areas visited. In both cases the subsidiary foodstuffa
are included.

This report presents both the qualitative and quantitative study of the
food pattern in the native villagezs visited. Within certain limitations,
it has been possible to assess the diet of these natives expressed in definite
amounts of calories, protein, caleium, thiamin and ascorbie acid.

The advantages of recording such quantitative data are threefold:—

(a) Study of Nutritional Status.

For the full interpretation of the medical and biochemical findings it is
necessary to know ag accurately as possible the nutrient intake of the group
studied.

(b) Future Policy.

A comparison of the intake and requirement figures would indicate
where any nutrients fell short of the suggested requirements. A considera-
tion of foodstuffs providing these nutrients would act as a guide to future
agricultural and educational planning in these areas and similar economies,

(¢) Planning of Nafive Dietaries.

Actual figures of foods consumed by village natives will be useful for
those who desire to plan a diet of native grown food for urbanised natives.

Section 2.

SUMMARY.

(1) Data were collected on the food consumption and dietary patterns
of a number of native households in five villages in New Guinea. The
villages were selected to each represent a particular economy.

(2) An attempt was made to ascertain the quantities of all foodstuffz
eaten by the members of the households investigated.

(3) During the collection of this data a great deal of related information
on such aspects of family life as the activities of the family group in meal
preparation, community meals, feasts, food tabus, ete., was collected.

(4) Information on the food pattern of the five villages was also
obtained.

(5) The guantities of food econsumed by members of each household
investigated on the day of investigation showed that the staples in each
village contribute a very high percentage of the total food both in weight
of foodstuff and calories.
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(6) Supplementary foodstuffs such as green leaves, berries and fruits
contribute a not insignificant quantity of food and make very valuable
contributions to the intake of nutrients particularly minerals and vitamins.

(7Y (1) Calories. The per eapita intake of calories seems to be in the
vieinity of 1,600 per day. That is about 80 per cent. of the computed per
capita calorie requirements,

(ii) Protein. The protein intake of all villages was low, and very
low in villages where there was no regular supply of animal foodstuffs, The
fisure suggests that the protein intake is below the desirable level and
it is probable that this deficiency iz most marked in children,

(iii) Caleium. Although the calcium intake was found to be below
the computed reguirements, it may be within the physiological require-
ments of the natives. Attention is drawn to the fact that a considerable
amount of work yet requires to be done on the caleium requirements of
New Guinea natives,

(iv) Thiamin and ascorbic acid. The intakes of thiamin and ascorbie
acid were well above the computed requirements.

Section 3.

Tecuxigue oF CoLLECTING QUANTITATIVE DaTa.

(a) Selection of Households.

To integrate this enguiry with the work of other members of the party
it was necessary to study the dietary pattern of between 120 and 150 per-
sons in each village, The number of households investigated varied with
the number of people per household. In only one instance was it practicable
to survey the whole village. No standard method for the selection of house-
holds was used as each village presented its own problem. However, the
group surveved in each village was representative of the whole village
population, In those villages where the whole population was not studied,
the composition of the sample investigated was compared with the village
census to ensure that it was a representative sample. Factors influencing
selection of houseliolds in each village were as follows:—

(i) Busama. Twenty-one households (28 per cent. of the total village)
were surveyved. Two visit were made to nineteen of these households.
The data covered the food intake of 340 people. Households which were
in the process of food preparation when the village was wisited were
selected. The village was divided into two sections and the same number
of households were surveyved from each section. The population surveyed
was checked against village census to ensure trne sample. Households
were large and where possible two visits were made.

(ii) Kaiapif. Twenty-eight households were surveyved (40 per cent.
of total village). Two wvisits were made to five of these households. The
food intake of 137 people was obtained. All houses in the village were
numbered and from a rough map of the village, groups of houses in different
parts of the village were selected. Groups of two or three households
built close together were chosen so that several could be studied at the one
time,
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(iii) Patep.—Twenty-four households were surveyed (100 per cent.
of population). Two visits were made to five of these households. The food
intake of 211 people was obtained.

(iv) Kavataria.—~Twenty-eight households were surveyed (45 per cent.
of population). Two visits were made to one household. The food intake of
124 people was obtained. The method of selection was the same as for
Kaiapit. It should be noted that houses 1 to 14 were in one section of
the village. These selections had been made prior to commencement of
work by the nutritionist, but it is believed that the validity of the whole
sample is unaffected. The only differences between sections of the village
was one of clan rather than habits,

(v) Koravagi—It was not possible to colleet quantitative data at
Koravagi. These people were food collectors rather than gardeners, and
for this purpose they made frequent trips away from the village. More-
over, it was impossible to eolleet quantitative data from the natives who
remained in the village for the normal activity was always interrupted by
the arrival of a member of the survey party. If cooking was already in
progress, a large crowd would gather and all would share in the distribu-
tion of food. On other occasions they would begin to cook in order to
please the visiting party,

Here, too, the whole problem was ecomplicated, because satisfactory
arrangements could not be made for an interpreter. The fact that the
village was built on small izlands necessitated canoe transport and this
was often difficult to secure just when it was required.

(b) Weighing Technigue.

The object was to weigh all food eaten by a household during a twenty-
four hour period.

Before any quantitative work could be attempted it was necessary—

(i) to have the co-operation of the village, particularly the “house-
wives” ;

(ii) to be familiar with the native foodstuffs; and

(iii) to have some knowledge of cooking methods, eating times, and
general village life.

Towards this end the first week in a village was spent in gaining the
confidence of the inhabitants, particularly the women, and in collecting
qualitative data. If possible a longer period should be devoted to this
preliminary stage.

Households selected were visited at the time of meal preparation. Scales
used were of the single pan variety with a clock face showing weights to
twenty pounds in ounces. The following household records were made:—

(i) The harvested weight of foodstuffs used:
(i1) the weight of prepared food;

(iii) the weight of waste material;

(iv) the zex and age of people consuming the food;

(v) the weighed distribution of cooked foods (not possible in all
cases ),
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Tt was essential to sight the final distribution of cooked foeds in order
te record any foods received or given as gifts.

Foodstuffs eaten at times other than the main meal were estimated by
questioning. This was not particularly aecurate, for two reasouns:—

(i) Many such snacks were not considered an important part of the
diet by the natives, and therefore they tended to overlook them
when questioned,

(ii) It was impossible to estimate amount of some foods eaten as
snacks, e.g., coconut.

In the final assessment of the diets, these factors will be considered.

Section 4.

DEscrirTior oF THE DoymEesTic CHARACTERISTICS OF THE ProPLE IN THE Five
AREAS SURVEYED.

(a) Economy.

The villages were originally chosen as representative of stable economies
using the five main vegetable food staples common to New Guinea and
Papua, t.e., taro, banana, sweet potato, yam and sago economies, It was
hoped that each village would have one principal staple, but in some
instances two staples were eaten in practically equal amounts, and in all
cases four out of five of the staples were eaten in varying proportions.

The expected and the actual position in each village was as follows :—

Village. Expected Staple. Actual Staple.

(1) BUBRIIN .o BARD: aniaeiss s sawiae,  ARe;
Sago replaced or supple-
mented the staple on ten

oceasions.

(ii) Kaiapit ......Banana ............. Banana (green and ripe)
—55%. Sweet potato —
459.

(iii) Patep .......,Sweet Potato ........ Sweet potato—479;. Taro
kong kong—539,

(iv) FEavatarin ... YAYOB & ioinr fassien as Yams supplemented by

sweet potato and taro plus
fish and sea foods.

() Earavngl ... .Sag0 .- c-cinciinanen, Sago,

(b) Degree of Co-operafion with Survey Unit.

The native peoples of Papua-New Guinea possess an innate courtesy
and in all villages surveyed the inhabitants were most helpful® The
attitude towards the survey party was influenced by the particular
temperament of each group and conditions existing in each village. In
some instances, it was difficnlt to create an understanding of the fune-
tion of the survey umit, and that one’s object was to study their normal,
every day eating habits. A brief comment on each village and their
attitude follows.

* Language was a major diffieulty. In general, native women speak the loeal
dialect only. Most men in New Guinea spoke “pidgin English” and in Papua
“police motu."” The investigator required a working knowledge of these
languages in order to get even indireet eomtact with women.
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(i) Busama. These people frequently remarked that their gardens
had not returned to pre-war production, and a food shortage did exist.
Families who were still building new gardens were often short of food
and were assisted by other slightly more prosperous households. Where
there was a shortage the people were not anxious to have the food weighed,
and appeared to feel ashamed. Both men and women worked hard, and
there was not the carefree and leisurely atmosphere found in some of
the other villages.

(ii) Kaiapit, These people were a direct contrast to the Busamas.
Food was abundant and fairly accessible, and the people themselves were
a happy group who enjoyed good living and good company. The arrival
of the survey party did not affect their way of life, and in the village a
welcome was always extended and an invitation to join their meals.
They would willingly give assistance when asked, but were quite in-
different to the objects of the food consumption survey and never
volunteered any information.

(iii) Patep. Here there was a distinet difference between the attitude
of the women and the men and boys. The men and boys were most help-
ful, cheerfully acted as interpreters to contact the women and volunteered
much information. The women, with one or two exceptions, adopted an
attitude of sullen indifference. Perhaps the fact that the women had to
work hard all day in the gardens whilst the men had an interesting and
easier life in the village influenced their attitude.

(iv) Kavataria. The men and more particularly the women took an
active and intelligent interest in the work of the survey party. The
assistance of a mission-trained interpreter with a fair knowledge of
English was invaluable in establishing friendly relations with the women.
These people were intensely interested in food and food preparation;
vams play a vital part in their culture.

(v) Koravagi. The women here were eager to be most friendly, but
had no appreciation of the data required by the survey party. Apparently
they had had little contact with white women before, and a stay of several
months would be necessary before they would aecept one without altering
their normal routine,

(¢) Aetivities of Family Group in Meal Preparation.

In every village the women did the major part of food preparation and
cooking.

The general pattern of activity was the same in all villages. The food
preparation was carried out on the verandahs of the houses or, where
there were no verandahs as at Kaiapit and some Koravagi houses, on the
ground outside the house. The cooking was done outside the house for
preference, but when the weather was unsuitable, food was cooked inside
as at Patep (and oceasionally at all other villages) or sheltered by the
eaves of the houses as at Kaiapit.

Whilst the type of activity was always similar—peeling the tubers,
preparing leaves or grating coconut, the social atmosphere was varied in
the villages according to the temperament of the people.

*34562—4
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(i) Busama and Patep. Women brought food to their houses using
netted bags (P.E.* bilum) slung across the front part of the head and
allowed to hang down the back. Loads of food and firewood thus carried
may weigh seventy pounds or more, and several infants may be carried
as well. At Busama two or three women prepared the food together,
either in silence or talking quietly. They were very tidy in their work,
the peel being collected in a “bilum.” Whilst the food was cooking the
women sat quietly talking. The Busama housewives did some household
task such as mending or making “bilums.” The women of Patep usually
prepared the food by themselves and did nothing whilst it was cooking. Men
took no interest in food preparation, cooking or distribution of the
cooked food.

The young girls were ordered to fetch and carry wood and water, make
the fire, ete., but did not assist in the actual preparation of food.

(ii) Kaiapit. Food was brought to houses as in Busama, except that
such large loads did not appear usual. The infants were carried in tapir
eloth slings and not in bilums. Food preparation was a noisy and untidy
performanece, in distinet contrast to Busama and Patep. The women
either sat outside in small groups or shouted gossip aeross from one
woman to another. Dogs and pigs and crawling children freely mingled
with the foodstuffs. Scraps were thrown at the animals rather than
being tidily collected. Whilst cooking was in progress the women
continued their gossip or visited neighbours,

If the men were present they assisted by grating coconuts. Theirs
was also the privilege of organising the distribution of coocked food.
The young girls were loudly bullied to do similar jobs to the Busama
girls.

(iii) Kavataria., The staple was stored in yam houses (see Plate 34),
in the village so that only additional foods had to be brought from the
gardens. The women carried the food in baskets balanced on their
keads, and men brought in supplies of coconuts,

Food preparation was a social time, but not noisy and untidy like Kaiapit.
At all times the harvested and prepared foods were grouped in attractive
arrangemenis—these people appeared to have a highly developed artistie
sense. Scraps were neatly and efficiently disposed of. During cooking
time the women usually chatted either together or with their men, at
the same time busily making new grass skirts or plaited mats for their
houses,

The men when present took an active interest in food preparation, and
frequently scraped the coconuts. In one particular dish (Mona) part of
the cooking was the special prerogative of the men. The children did not
asslst.

(iv) Koravagi. Sago was stored in the houses, and other foods needed
were brought by canoe by both men and women to the village so that
individual ecarrying by women was not necessary.

The men were not interested in food preparation though oceasionally
they assisted in eoconut shredding.

The young girls did small tasks as in other villages, and very young
children would help in preparing breadfruit, ete., in the nature of a game.

¥ I'.E. = Pidgin Eunglish.
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It was impossible to assess the mormal social activity, as during the
visit of the survey party groups of women were always present. They
appeared tidy in their methods and during the cooking time would sit
and talk and chew betel nut.

(d) Meal Times.

The general practice was to eat one main meal at the end of the day's
gardening activities. This would take place sometime between 3 p.m. and
7 pm. In place of the conventional European breakfast natives eat some
cold food left from the previous evening’s meal, or at Kavataria a few
yams were left to cook overnight in the native oven. At Patep where the
climate was much colder than at other villages a meal similar to the
evening meal was cooked between 6 p.m. and 7 p.m. Meal times at Kaiapit
however, followed no rule, as preparing, cooking and eating of food would
continue throughout the day. At Kavataria, a fishing village, a meal
would be cooked and waiting for the fishermen on their return at any time
from noon to 3 pm. Again it is difficult to assess the normal habits of
the people of Koravagi. It is thought that a breakfast of baked sago stocks
was fairly universal. Some people cooked a meal at midday and others
in the evening, but whether it was customary to eat two main meals is
not known. It would probably be governed by the day’s activities.

Snacks of cold cooked food, edible raw fruits, vegetables and nuts, or
easily cooked foods, were eaten during the day by all natives, especially
the children.

(e) Community Meals.

As has already been noted in the introduetion, community cooking and
eating can be a regular feature of the life of some villages, and in two
of the villages visited, Kaiapit and Kavataria, this was so. In the former
small or large feasts, sometimes for no apparent reason were popular. At
Kavataria feasts were confined to definite occasions, but it was common
for one housewife to stay home and cook for a group who would be away
for the day—the men fishing and women gardening. Where a group of
men were helping another man in his garden, or making a canoe, they
would be fed by the wife of the owner. This communal working was
extremely practicable and typical of the community spirit in the villages.

(f) Boys’ House.

Although boys’ houses were once a fairly general institution in native
villages, only one was sighted at Patep. This is an example of the whole
village entering into the food organisation of one establishment. Although
the inhabitants of the boys’ house received food at the houses of their
relatives, every house in the village considered it a privilege to contribute
zome extra food to the boys’ house. This was shared by the older boys,
the young ones being pushed aside. The boys of the 14-20 age group were
noticeably fatter than similar age groups in other villages visited.

(g) Visitors.

The general attitude of the natives towards visitors is one of friendliness
and a willingness to share whatever food is available, even if it means the
family having less. In Kaiapit the arrival of visitors was the time for
a feast and a display of good food. A feast also took place at Patep during
a vigit of their kinsmen, and although during that time other visitors who
were not popular arrived, they too, shared in the spoils. During the period
at Busama and Kavataria outside visitors were not frequent althougl:
several kinsmen visited relatives.
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Section 5.
Tae Foop Parrerx or THE Five ViLLacEs.

(a) Cooking Equipment.

(1) “Kitchen.” The cooking equipment and kitchen of a native house-
wife are reduced to absolute essentials. The exaet location of her “kitchen”
will depend on the weather and on the particular activity of the housewife.
Her “kitchen” is sometimes a cover of her one-roomed house, sometimes
the verandah, and sometimes immediately outside the house. Storage of
utensils and food, food preparation, cooking and eating take place at these
three places. To the native housewife washing the dishes is no problem.
When dishes are used the sun dries the already clean plates. Onece a week
all pots and plates are taken to a nearby stream and thoroughly cleaned.
Garbage is also mo problem; it can either be burnt, thrown in the sea, or
fed to the pigs or eaten by the scavenging dogz and fowls.

(ii) Cooking Pots. Patep was the only village where European cooking
pots or four-gallon kerosene tins were preferred to native-made clay pots.
The reason given for the preference being that clay pots were scarce as
they were purchased from other villages over a long and rather difficult
mountain track. A second possible reason was the preference the Patep
natives showed for any European goods.

At the four other villages European pots and tins were occasionally used.
The native clay pots had in all cases to be obtained from other villages,
the staple foodstuffs being used as payment.

(iti) Ofher cooking equipment. Busama and Patep housewives had
enamel basins, tin or enamel plates, drinking vessels, forks, ete., much
of the equipment being recognisable as ex-army stores. The other three
villages used native-made utensils and had few European goods. Every
housewife possessed at least one sharp European cutting knife for peeling
vegetables. All households used sharpened skewers of wood or palm ribs
as forks. In the four villages where coconuts were used coconut serapers
were standard equipment. At Kaiapit they were made from hard coconut
gshell and at the other three from bivalve shells, in both cases serations
being made on the seraping edge. In addition, all villages possessed a few
scrapers made from slightly serated metal about 1% inch wide mounted on
a wooden base.

The native has developed a wide range of useful domestic utensils from
the products of the garden and forest. Carved wooden platters were used
at Busama and in the Trobriands, whilst peelers and skewers made from
animal bones or wood were in common use in other areas. Water carriers
and containers were made by scraping out dried gourds or melons or
coconuts,

(b)) Cooking Methods.

(i) General eriticism., Cooking methods in the villages surveyed were
good when judged by modern conservative cooking standards. However,
the standard for the five villages was not uniform. At Busama and Patep
the staple and the green leafy vegetables were generally cooked separately.
Apart from the fact that cooking time was too long by our standards
reducing the green leaf to a mush, the method for cooking greens was
satisfactory.
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At Kaiapit the leaf lids were not so perfectly sealed as at the other
villages, and in addition part of the cooking water was discarded.

At Kavataria much less water and hotter fires were used, cooking time
reduced and cooking water consumed as soup.

Koravagi is not comparable with the other villages as the bulk of food
was soup. All cooking water was therefore used, but cocking was done
without a lid. For further details see Tables I-V and Appendix—DReecipes.

(11) Wastage. There was no wastage of any cooked food. Although the
vegetables were peeled thickly, the peel itself was uzually used as pig
food. Taro, yams, sweet potatoes were all peeled, except at Kavataria where
the sweet potatoes were scraped and washed. Food for baking was left in
the skin.

Edible portions of taro, sweet potatoes and yams were about 70-T5 per
cent. of their harvested weights. Taro kong kong was about 65 per cent.
of harvested weight. In the case of green leaves the loss was a minimum
as the coarse veins and stems only were removed.

(iii) UUse of Salf. The salt problem did not arise in the two coastal
villages of Busama and Kavataria where all food was eooked in a mixture
of salt and fresh water. Similarly at Koravagi the river and well water
had a slightly salty taste. However, at the mountain village Patep and
the valley village of Kaiapit, salt had to be made from native grasses and
leaves. At Patep this was a partieularly complicated and diffieult task,
therefore native-made salt was scarce. European salt could be purchased
at the trade store some ten miles away. Where a household had salt it
was added to the greens, if plenty, some was also added to the taro or
sweet potato. If there was any choice the natives preferred their own salt
for greens and meat, and European salt for sweet potato and taro. When
galt was added to the cooking water of these vegetables the water was
generally drunk as soup.

At Kaiapit salt making was a simple process as the crude ash resulting
from burning certain leaves was used. This ash was placed in a half-
coconut =hell and water allowed to drip through the shell into the cooking
pot. This “salt solution” was extremely weak but was preferred to European
salt for cooking pig meat.

(c) Foods Available.

(i) Native foods. (See Tables I-V.) Tables I-V are summaries of the
foods available at each village, with a brief deseription of the cooked food
and the method of cooking. It should be noted that only foodstuffs used
by the households at the time of the survey are recorded. Reference to
the agricultural report will indicate any additional foods and any effect of
seasong on the food pattern. Detailed deseriptionz of foodstuffs common
to several villages are given for one village only.

(ii) Purchased Ewrepean Food. Busama was the only village visited
where the natives were anxious to purchase European foods at the stores
in Lae (20 miles by cance). Fresh bread, rice, flour, sugar, and as a luxury
tinned meat, were the chief items purchased. It was impossible to assess
exactly what contribution they made to the diet. The goods were not
displayed and it was only oceasionally that children were sighted eating
the foods. However, in view of the accessibility of well stocked stores in
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Lae, the problem will increase with time. Education as to the best pur-
chases seems an answer to the problem, remembering as well as food value,
the difference in texture between the firm taro, corn, sugar cane, etc.,
and the softer European foods.

(iii) Trade of Foodstuffs. A trade in foodstuffs existed both into and
out of the villages studied. It was an important factor at Kavataria in
that these natives depended to a considerable extent for their staple food,
namely, yams, on those grown in the inland villages. For these they
provided fish. In the other villages inward trade did not affect the
nutritive value of the diet, its main contribution being to add variety to
the diet. There was a large outward trade in pigs at Patep, and sago
at Koravagi. The home consumption of the pigs in Patep would have
materially improved the nutritive value of the diet of these natives.

(iv) Storage of Foods. Apart from the storage of yams at Kavataria,
other garden produce would only be stored one to three days in the houses.
The yam houses are a feature of each village, and the yams are sunccess-
fully stored for six to eight months.

The strict observance of Sundays and holy days by the Busama peaple
should be noted. It was unfortunate if insufficient food had been collected
on the previous day, as the women were forbidden to go to the garden.

At Koravagi, sago was packed into eylinders about 15 inches diameter by
2 feet high, made from two sago leaves bound together and held by
circular bindings of the mid rib of s=ago leaf. Sago would be removed
from this solid block as reguired. When the block was eut a definite
1 inch to 2 inches margin of waxy material was noted. The whole block
smelt as if it was fermenting and no attempt was made to dry the sago
adequately before storage. Sago stored as above lasted two to three months.

The fish also were stored at Koravagi. After being smoked and dried
they were kept in the rafters inside the houses. They were used when
fresh fish or shell fish were not available. At Busama and Kavataria
the storage of fish was not observed.

(d) Eating Habils, Including Food Tabus.

(i) Main Meal. The eating group for the main meal of the day was
generally based on the family. Families living together would normally
eat together as at Busama. At Kaiapit visitors were frequent, and at
Kavataria the children visited from house to house. Here, also, it was
practical for several families to combine to form an eating group. At
Kaiapit feasts the group changed from a family group to a predominantly
male group. As previously noted, the normal procedure at Koravagi was
unknown, but here again the main eating group is probably the family
group.

Distribution of the food at the main meal varied in the five villages.
At Busama, Patep and Kavataria the housewife served out portions to as
many members of the group as there were suitable dishes, ete., sometimes
two members sharing a plate. It was usual for the men and the boys
from twelve to thirteen onwards to get larger portions than the other
children or the women, the latter usually having a relatively small portion.

At Kaiapit the man distributed the cooked food, the visitors and other
men were given first servings, Leaves and a few dishes were used as
plates, more generally the eaters gathered around the cooking pot. At
Kavataria groups of men would eat round the pot for certain prepared
meals. At Koravagi the soup was distributed into bowls by the housewife.
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As well as the family sharing in the distribution of cooked foods, gifts
of food would be sent aged relatives, in payment for services rendered or
to some other household as at Kavataria.

(i1) Fluid Intake. The main fluids are the vegetable cocking water (as
soup) and the water from green coconuts. Natives do not find tea easily
procurable. The natives of Papua-New Guinea have no aleoholic beverage,
although fermented coconut fluids can be easily made. The daily water
intake of all natives iz much less than Europeans existing under the same
conditions. At Kaiapit, where probably the fluid intake was higher than
at Busama, Patep or Kavataria, the women would share the fluid from
the coconuts during food preparation, then the coconut and vegetable water
soup would be sipped in between mouthfuls of solid food—probably about
12 to 15 ounces of fluid a day. At Koravagi very few green coconuts were
seen, but the main meal was in the form of soup.

(ii1) Snacks and Additional Foods. At every village some food was
eaten during the day other than at the main meal, Foods consumed were
either eold eooked food (as at Busama), or easily eooked or raw foods, e.g.,
corn, coconut, etc. The amounts eaten varied with the villages—a mini-
mum amount of extra food being eaten at Patep where two main meals
were eaten, and possibly a maximum at Kaiapit where coconut, bananas,
and breadfruit were easily obtainable and easily cooked.

(iv) Food Tabus. Tt is interesting to note that natives may have certain
food tabued, they also have preferences. Although tabus were supposed
to operate at times like pregnancy and lactation, it is doubtful if they did
in reality. It was not possible to confirm most of the reported tabus.
For this reason it is highly unlikely that they had any effect upon the
nutritional status. Mourning tabus in Kavataria would affect the
nutritive value of the diet.

{e) Infant Feeding.

Although all infants are breast fed until they are twelve to eighteen
months old, they are given supplements from an early age. The exaet
age when they cease to get any milk from the breast was not determined.
Toddlers of two to three years would be allowed to suckle when they were
unhappy. However, during the collection of milk samples, women after
eighteen months’ lactation could still provide 60 ces. of milk.

The stage when supplementary feeding commences varied in the villages.
It iz probable that supplements are introduced at about one week in
Ioravagi, and about three weeks in Kaiapit. At Patep supplements were
delayed, the longest being introduced for the first time when the infant
was three months old.

The nature of the supplements followed the food pattern of the adults.
At Koravagi the infant was fed clear sago soup with a specially made
small spoon. Az soon as he ean hold objeets he is allowed to play with
small sago sticks and encouraged to suck them. At twelve months the
Koravagi baby will be eating sago, taro, bananas, ripe paw paw, crabs and
fish. The last foodstuff permitted is coconut. In Kavataria and Iaiapit,
also, coconut was the last food to be introduced. Taro, which has been
previously well chewed by the mother, iz the first supplement in yillages
other than Koravagi. At Dusama the premasticated taro was wrapped in
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a leaf and baked for a few minutes before being given to the infant. Pre-
masticated sweet potato is next introduced and so on through all the foods,
allowing them the plain cooked products as they get older. Pig medt
is not permitted at Kaiapit or Patep, but fish was allowed at Kavataria.

The amount of supplement consumed by the infant also varied. At all
villages except Busama and to a lesser extent Patep, the infants were
encouraged to eat supplements, the food often being forced into their
mouths, It was impossible to obtain any accurate gquantitative data on
infant feeding, but a child of eighteen months at Kaiapit would receive
about twelve ounces of sweet potato at the main meal plus some of the
soup.

(f) Feasts (Including Pracltice of Chewing Betel Nut).

(i) Befel Nuf. Although the natives of Papua-New Guinea have no
native aleoholic liquor, they consider the practice of chewing betel nut and
lime produces a feeling of intoxication similar to alechol. In addition, it
is thought to lessen the desire for food, but from observation the chewing
of betel nut seemed to be a distinetly social practice. Whenever a group
of men formed betel would be produced, passed round the group and all
chew and spit.

Three ingredients are need to obtain the desired effect, viz.:—
{a) The betel nut or “nut” of the palm areca catechu;

(b) a leaf from the pepper vine (Piper betle);
(¢) powdered lime prepared from various sources.

In some places other roots or bark would be added. A piece of the nur,
eome leaf and lime are put in the mouth and chewed vigorously, the red
coloured saliva is expectorated frequently, and from time to time more
lime is added. From personal experience, betel nut chewing had little to
r&cu}mmend it—the taste was unpleasant and had a decided astringent
quality,

In Busama, Kaiapit and Patep the women did not chew betel nut,
although at Kaiapit the men probably chewed more than at any other
village. At Kavataria, betel nut chewing was very popular with both men
and women, but unfortunately the island did not grow sufficient areca
palms to meet supply, and betel nut thus became a waluable trade item.
At Koravagi the women were particularly keen on betel chewing and their
social groups were very similar to the exelusive male groups at other

villages.

An estimate of nutrients derived from chewing betel nut and its aceom-
panying leaf and lime cannot be given. Clements has arrived at a figure
for the intake of caleium oxide for the natives on Manus. However, to
do any accurate analysis the expectorate zaliva would have to be collected,
As well as receiving calcium from the lime, the leaf would probably
contribute some Vitamin A, but little ascorbic acid (5 mgrms./100 gms.)
().

(i1) Feasfs. Apart from Kaiapit feasts did not influence the average
daily food pattern in the villages,

Feasts are usually held to observe some special occasion—the building of
a house or a canoce, the gathering of the yam harvest, and some introduced
Christian festivals, such as Christmas.
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At Kaiapit large feasts were a major part of village life. Four or five
men would meet for a discussion in the morning, the women would com-
mence cooking and the group would eat, talk and chew betel for the rest
of the day. Then in the late afternoon, each man would return to his
own household and eat more food. These minor feasts contributed to
the diet, but it was impossible to gather any quantitative data.

Larger feasts would invariably include a pig as main dish and would
be supplemented with ten to twenty pots of sweet potatoes, bananas, beans,
yvams, ete. At these more public feasts the leading men of the village were
always present so that their food intake was greatly increased. Their wives
and families would sometimes be present. During the period at Kaiapit
six feasts occurred.

Section 6.

Foop Coxstvmprion—QuAaNTITATIVE DaTA.

(Ad) The Mean Daily Fer Capita Intake of Foodstuffs.

Furnishing a ecomprehensive pieture of the food patterns of each village,
an extended deseription of the foodstuffs consumed by each village has
been given in Table 1. Included in this is a record of the average daily
per capita consumption of each item. In the case of the principal or
staple foodstuffs the average fipure represents a fairly true picture of
the intake. In the case of snacks the average figure is fictitious in that
snacks were frequently eaten by small groups of individuals and did not
necessarily form " part of the overall food pattern in any one day, nor
probably over a period of time.

Table 2 provides a ecomparison of the four villages for which quantitative
data were obtained. Foodstuffs have been divided into six major groups.
It will be noticed that the staple foodstuffs contribute by far the greatest
bulk of food consumed, but although the average consumption of green
leaves and other supplements iz small compared with the intake of staples,
they do, however, contribute to the overall food consumption.

In two villages the staples are well defined. Busama has a taro economy
and Kavataria is primarily a yam economy. Although Patep was selected
as a sweet potato economy, there was during the month that the survey
party was in the village, a greater consumption of taro than of sweet
potatoes. Kaiapit partly because of its situation in a fertile valley has a
mixed economy with bananas predominating. It is interesting to note the
low consumption of green leaves in Kavataria. The general production
in the area is low and leaves do not seem to have become part of the food
pattern of these people. In contrast to this is the relatively high intake
of fish in Kavataria providing quite a considerable amount of animal pro-
tein. In the other villages the intake of sources of animal protein is
noticeably low.

The most outstanding feature of Table 2 is the multiplicity of items
entering into the daily pattern of three of the villages surveyed. Inm
planning ration scales based on native dietary patterns it is important
to appreciate the significant place in the diet of items other than the staples.



106

(B) Requirements of Nutrients for Natives in the Five Areas,

To assess the nutritive value of a list of foodstuffs it is necessary to
know—

(i) the analyses of all foodstuffs;
(i1) the requirements of the natives for various nutrients.

Analyses of all foodstuffs were made and are reported in Part 9 of this
report.

The selection of figures for the nutrient requirement of natives was a
difficult matter. No physiological studies which would give a picture of
the metaboliam of Melanesian people have been made. The Recommended
Dietary Allowances drawn up by the National Research Council of
America have been used extensively for both planning diets and for
assesging the nutrient intake of a population. Thesze allowances have,
however, been based on experimental work on Caucasian peoples and, in
addition, contain a wide “margin for safety.” They were last amended
in 1945* and the considerable amount of research work which has been
carried out in the intervening three vears has thrown doubt on the validity
of some of the figzures. It seemed that in order to derive figures for New
Guinea natives it would be necessary to make certain corrections based
upon differences in stature between the New Guinea people and the average
North American, and also to make certain assumptions relating to the mode
of life and degree of activity of the New Guinea native. The latter were
based upon observations made in the field of both the degree of activity and
the length of time occupied in various degrees of physical work by the
average native,

A table of recommended allowances has been prepared on this basis and
the figures are given in Table 3. Details of the methods used and the
references are set out below.

(lalories.

() Adults 21-50. The ealoric requirement is the sum of the calories
utilised by the basal metabolism, the calories utilised in activity, and a
number of ealories utilised as a result of the Speecific Dynamie Action
of food, or what is probably better described as the Calorigenic Aetion of
food.

The basal metabolism is directly related to the surface area of the body
and can be computed from the ohserved weight and height. A subtraction
of 0.1 calories/kilogram/hour was made for sleep.

The allowance of calories for activity was based on the observed activity
of natives and related to the comparable activity for which metabolic
ficures have been obtained on Cauecasian peoples. This introduced a possible
error in that in our opinion the Melanesian native in his own environment
moves with a minimum of physical effort in contrast to the apparent over-
exertion of the European in the same situation. Using this line of
reasoning the following figures were derived for the average activity:
Males, 950 calories per 24 hours; females, 800 calories per 24 hours.

No information could be found in the literature as to the magnitude
of the Specific Dynamie Action of the vegetable diet of Melanesians. On
the assumption that the S.D.A. of this type of diet would be less than the
usual 6 per cent. of total ealories, 4 per cent. of the total calories was

added.

* Bince revized in 1948,
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() Adults over 50.—Figures for this groeup were obtained in a similar
manner except that the calories required for activity were reduced to:
Males, 550 calories; females, 450 calories.

(¢) Pregnant and Lactating Women.—The difference between the
National Research Council Recommended Dietary Allowance for calories
for a moderately active woman and pregnant and lactating women were
added to the suggested calorie intake for adult native women derived under
(a) above.

(d) Children.—The calorie requirement for children was derived in the
following way. It was thought that the smaller stature of the New Guinea
child would have a lower basal metabolic rate and so a lower ecalorie
requirement for basal metabolism than Caucasian children. From data
collected of the height and weight of New OGuinea children a table was
computed of basal metabolic requirements from comparable Caucasian
height-weight data. A subtraction was made for sleep using 0.2 eals./
kilo./hr. for 1-9 years of age, and 0.1 cals./kilogram/hr. over ¥ years of
age. The specific dynamic action of the food was assumed to be 4 per
cent. of the total calories. The factor for growth and activity was added
to the above figures.

Since 1t was not known whether the smaller stature of the New Guinea
native was due to a failure of the native to reach his potential height
and weight due to inadequate diet during the growing period or whether
it was due to a genetic inheritance of a smaller stature and build, it
was considered safer to assume that inadequate diet was possibly the
causal factor. Therefore the increment for growth and activity was the
same as that considered to be reguired by Caucasian children.

Protein.

(a) Adults.—When considering the protein reguirements of adults of
Caucasian origin it is customary to assume that the requirements are on
the basis of 1 gram of protein per kilogram of body weight. In recent
vears, however, there have been a number of studies which suggest that
these fizures are unduly high. Hegsted, Stare and their colleagues (*) con-
sider that 18 grams of protein per square metre of body surface in a diet
devoid of animal protein was sufficient for the maintenance of health in
the adult. On these grounds it has been assumed that 40 grams of protein
would provide adequately requirements for New Guinea adult natives;

() and (¢) Pregnant and Laetating Women and Children.—In the
abzence of any other data it has been assumed that the protein require-
ments of this group are the same as those of the National Research Couneil
Recommended Dietary Allowances.

Caletun.

Figures for ealcium in the National Research Council Recommended
Dietary Allowances are based solely on North American data, and the
figures carry a 50 per cent. “margin for safety.” Many factors influence
the absorption of calcium. The average absorption of European peoples
seems to be about 50 per cent. of intake, whereas it has been claimed
for Singhalese that caleium absorption figures are in the vieinity of 90
per cent, of intake. In the complete absence of data for any Melanesian
peoples 1t was decided to acecept as a temporary measure the National
Research Council Recommended Dietary Allowances, realizsing that these
fizures are probably well in advance of the actual caleium requirements
of the natives.
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Thiamin.

(a) and (b) Adults and Children. A figure of 0.35 milligrammes/1,000
calories was used as the basis for ealeulation. This corresponds to the T0
per cent. restricted allowance for adults based on the National Research
Council Recommended Allowance now in wide use, and is slightly above
the mean value of 0.3 milligrammes/1,000 calories suggested by the
Canadian Couneil for Nutrition for Planning Food Supplies of a
Paopulation (*).

(¢) Pregmant and Lactating Women. The difference between the
National Research Council Recommended Dietary Allowance for thiamin
for a moderately active woman and for pregnant and lactating women
was added to the suggested thiamin requirements for the adult native
WOImAan.

Ascorbic Aetd.

More or less arbitrary figures were selected for the ascorbie acid require-
ment of native peoples. There is, however, considerable scientific evidence
to suggest that even these figures are too high (), (%), (*), ().

The figures finally selected were:—
Adults—50 mg./day.

Children—30 mg./day except 50 mg./day for children over 12
vears,

Pregnant and Lactating Women—=80 and 130mg./day respectively,
caleulated in the same manner as the thiamin figures.

() Nutrient Value of Diels Consumed by Fach Household Surveyed.

Tables 4 and 7 show the per capita eonsumption of nutrients by each
household surveyved in the four villages. Table 8 provides a comparison
of the averages.

(D) Comparisen of Intake of Nutrients by Fach Household Expressed
az @ Percentage of the Reguirements of that Household.

Tables 9 and 12 give the intake of nutrients by each household expressed
as a percentage of the suggested requirement for that household based
upon the actual composition of the household in men, women and children,
collected according to the figures provided in Table 3. Table 13 gives a
comparison of the four villages.

(E) Discussion.
(a) Assessment of Dala.

The quantitative data of each village are not strictly comparable because
of the difficulties encountered in their collection. These difficulties were
associated with the way of life of the people and whilst the same factors
did arize in each village they varied in their intensity. A further interfer-
ing factor is that the work of the survey party did in a few instances
upset the general daily routine. From the personal angle collection of
data was probably more correct when the camp of the survey party was
close to the village and the nutritionist had frequent and easy access to
village activities, Thus it is probable that the facts collected for Patep
and Kavataria are more reliable than those for Kaiapit and Busama.
Despite these factors the figures given in Tables 4 to 13 are a sufficiently
close approximation of the average intake of each village to allow com-
nariwnps to be drawn.
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(b) Comparison of Intake of Nutrients.

The most outstanding feature is the wide variation from household to
household even between two visits to the same household. This particu-
larly applies in Busama where most of the households were visited on two
occasions, but it applies throughout to the four villages surveyed. This
variation ealls for some explanation.

I am confident that the figures obtained for the food consumed by the
members of a household on the day that the survey was made, represent
a true picture of the actual food consumption on that day. The variation
is not due to errors in observation but probably represents a true picture
of the native dietary pattern. In three of the villages studied the day’s
routine followed along standard lines. The natives had little to eat before
going to work, worked steadily throughout the day in their gardens or
repairing their houses, the women collected food during the day, returning
to the villages late in the afternoon when the food was cooked. Thus the
main meal was taken at the end of the day. The food eaten on any one
day was, as a rule, collected that day and was just suflicient to meet the
anticipated requirements of a household. The listed figures for a village
probably represent the dietary pattern of any one household in the village
over a period of time. That is to say, in contrast to the typical European
food pattern when approximately the same amount of food is eaten each
day, the natives’ daily intake fluctuates fairly widely.

Calortes.

The ealorie intake of Busama is significantly below that of the other
three villages and does represent a true picture at the time the survey was
made. Busama was a battle-ground during the recent war and both the
houses and the gardens were destroyed by the conflicting armies. Although
a great deal of rehabilitation has gone on the total area necessary to supply
the food for the village has not yet been brought under eultivation. The
lower calorie intake is also supported by figures collected by Dr. Hipsley
that show that during the month that the survey party was in the village
many natives lost weight.

The significantly higher intake of calories at Patep also confirms obser-
vations made in the field. It probably meets the higher physiological
demand for foodstuffs by these natives who live in an area where the
climate iz much less tropical than the other three villages. It is interesting
to note that the two villages where the economy was stable, and each were
similar from the point of view of climate, that their average calorie intakes
per capita were almost identical. Patep is also the only village where
calorie intakes reach the computed average requirement of the village. In
both Kavataria and Kaiapit there was ample food available, so it can be
assumed that the food intake of the natives met their requirements. This
means that the figures suggested for the calorie requirements of New
(G=inea natives is higher than their actual physiological needs.

Protein.

With the exception of Kavataria almost the whole of the protein is of
vegetable origin and the dietary intake is well below the computed require-
ments even in Kavataria where the vegetable protein is appreciably augmen-
ted by protein from fish. Little is known of the biological value of protein
from green leaves and root vegetables. Most of the work on the biological
value of vegetables has been concentrated on cereals. Animal husbandry
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suggests that certain vegetable proteins are adequate to meet the rquire-
ments of live stock., However, not only is the total intake of protein below
what is probably a desirable intake, but the food pattern of the people is
such that the inadequacy operates with a bias against children. Such
animal protein as was available in the villages of Busama, Kaiapit and
Patep seemed to be reserved for adults and particularly adult males, and
was eaten mainly on festive occasions.

Because vegetable protein forms such a low percentage of the foodstuffs
large quantities of foods have to be eaten to provide anything like a
reasonable amount of protein. This is a physical impossibility in the case
of young children, and the absence of any concentrated source of protein
such as milk or animal flesh in the diet of children must mean an intake
well below adequate amounts. It is probably in this age group that the
protein deficiency is most marked.

Attempts to increase the protein intake of the village native in New
(Guinea must be directed towards the production of vegetables which are
a concentrated source of protein and which provide in an ordinary diet
a_balanced protein intake. This will mean not only a revision of the agri-
cultural policy, but also a revision in the native concept of food require-
ments. The native will need to be convinced that young children need
protein-rich foods. If the improvement is in the direction of production
of agricultural foods rich in protein, e.g., peas and beans, then the native
would need to be educated to include these in the diet of children.

Fat,

It will be noticed that there is no reference to the intake of fat in the
Tables 4-8. No ecalculations were possible because of the small amounts
appearing in the dietary of New Guinea natives. It is estimated that fat
would provide less than 5 per cent. of the total intake of calories.

Calcium,

With the exception of Kavataria the caleium intake approaches the
caleinvm intake of many European populations. A high percentage of this
caleinm is provided from green leaves some of which are extremely rich
in caleium. On the debit side, however, some of these leafy products
ure also rich in oxalic acid. Assays carried out by the chemists (see Part
9) show that the amount of oxalic acid present in some green leaves is
sufficient to immobilize about 50 per cent. of the caleium, if this takes
piace according to the ordinary chemiecal formulae.

Dr. Hipsley found a few cases of mild rickets which were probably cf
a vitamin D origin and not of a caleium origin. (See Part 5.) The
fuet that caleium is supplied by bulk foodstuffs such as green leaves
can well operate against the young child, and whilst the caleium intake
of the normal adult is probably well up to ecomputed requirements, it is
certain that the intake of young children is well below that considered
desirable, A remedy for this must be in the provision of foodstuffs of
lezss bulky nature which can be worked mto the dietary pattern of children.
This, of eourse, is the great advantage of milk in that it does supply a very
high percentage of ecaleinm, and the absence of mammalian milk other
than human milk in the New Guinea diet means a relatively low caleium
intake in young children.
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Thiamin.

In all instances (with the exception of Busama) the thiamin intake is
well above the computed requirements. The low intake in Busama is
probably related to the low calorie intake and consequently the deficiency
is relative rather than absolute since thiamin is needed for the metabolism
of carbohydrates. If the calorie intake is low then the thiamin require-
ments will be less than normally. The high figures for thiamin are due
to the fact that practically all foodstuffs eaten by the natives contain
signifieant quantities of thiamin and there are no foodstuffs similar to
sugar and white flour as in the European dietary which require consider-
able amounts of thiamin for their metabolism and which in one case does
not ~ontain any thiamin and in the other relatively small amounts.

The figures indicate that it is not necessary to plan to increase the
thiamin intake of the village mative in New Guinea.

Aszcorbic Acid.

Figures for ascorbic acid intake are very high when measured by Euro-
pean standards. This is due to the fact that practically all foodstuffs
eaten contain some ascorbic acid, whilst some foodstuffs are particularly
rich in this nutrient. In general the methods of cooking follow conserva-
tive lines so that whilst these figzures have not taken inte account cooking
losses it is probable that the cooking losses would not exceed 30 per cent.
Even with these losses the ascorbie acid intake of the native is well above
computed requirements.
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Tapre 2,—MEAN DAILY CONSUMPTION OF FOODSTUFFS IN FOUR OF
THE VILLAGES SURVEYED (Ounces per head per day).

-

Group. Foodstuff lBusnnm.‘ Eaiapih.l Patep. | Kavataria.
(Edible Portion). | * i
Staple and substitute| Taro and Taro kung' 15-2 26 22-4 3-8
for staple. kong. '
Sweet potato ... | vaasas 9-2 18-4 6-1
Bananas J D3 11-3 0-2 24
Yams ... ... d o4 34 01 245
Sago ... J 149 01 Saime e LT O
Pompkin |, --- el sesis 0-9 0-4 0-6
Tapioca | 09 0-1 06
Total ... 200 | 282 | 417 381
i |
Cereals and legumes ...| Corn U D | i S
. 003 : - 01
i MR Sl { 00 | 01 | 04 { i
Bean seeds ... e [t I [1 21 I e it
Total .. | 03 0-2 1-9 0-1
Nuts we | Coconut (meatonly).. 06f | 34t | ... 14
Green leaves ... .| Taro leaves - 265 | ] I | Nateaes
Aibika « 09 | 23 | L
Pumpkin leaves | U | 07 0-3 o
Other green leaves ... 06 0-2 1-1 0-1
Total w &0 | 3-8 26 0-1
Other fruits and vege- Whole beans ... 0-03 S -4
tables. Pit Pit... i 04 0-2 L R e
Growing shoots 1-1 Neg. el P e
Tomatoes SR | [N ey : 0-03 ia
Cucumber melon 0-2 R i R
Paw Paw e S0 02 S [ 1-0
Sugar cane ... J4 Ol T e B
Breadfruit ... .| e | O
Others ; | 0-03 0-4 | B S
Total ... 20 | 07 2.2 10
Meat and fish ... i o AR 0-6 T e
Canned corn beef 01 0-1 0-2 0-03
Fish and shell fish P H ] R | (e 5 38
Whols amall fish  ...] ...cc. | cieeer | o arenee 0-4
Total ... 09 05 0-3 43

* In the cases of both Kaiapit and Patep it would appear that the time of visitin
both communities disturbed the food intake picture from what might be overa
This can be seen from the figures presented in Table 4 of
Section 2 of the Agricultural report. It can be seen that the intakes of taro at

average for the year

Patep and Sweet Potato at Kaiapit are
acreages devoted to their production.

“This i

than would be expected from the
thought to be particularly the

case in relation to Sweet Potato at Kalapit where only an area of six acres waa

under crop.

T Incomplete record, Actual intake will be higher.
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TasLe ¢ —MEAN DAILY PER CAPITA INTAKE OF NUTRIENTS BY
HOUSEHOLDS IN BUSAMA,

Calories, Protein. (Caleium. | Thiamine. | Ascorbio
Acid.
Household. . c
";’xﬂr;:l v m‘?h grams. | Milligrams.| Milligramse
|
2. lat vigit ...| 1,101 | 106 0-296 0-761 47
2nd wisit ... 1,373 b a2l 0-232 0553 4
3. lst visit .. 491 + . &8 (0-35:3 (13E 11 156
2nd visit ... 327 48 0264 0-263 50
4, st visit .. 997 2.1 1663 0711 0823 171
Ind visit ...| 1,085 2:1 10-9 0250 0-T4% 40
5. lat visit ... 642 159 0-404 0-5040 102
2nd visit ... 059 13-0 0513 0-713 05
6. lst visit ... bitatt] 11:1 0-230 0-542 114
2nd visit ...] 1,919 e 60 0-114 0243 9
7. st visit 2,376% ESE } 36-7* 1-475 1:657 458
2nd visit ... 1,000% | 91* T | 14-2* 0-238 0-806 96
&. 2.491 , e | 156 0-557 0518 171
9. lst visit ...| 1,365 i fi1 2005 0324 0-580 32
d visit ...| 544 = | - 93 0-036 0-499 20
10,  lst visit ...| 1,420 ; | 157 | 0333 -850 61
2nd visit ... 801 | 86 | 0240 0616 38
11. labwisit ... 1,082* 1% | 14:6* | 0435 0500 120
2nd visit ... 1485*% 21* || 16-8* 0-346 615 LY
12, 1st visit ..., 2400 17-4 0-721 0-7 36 220
2nd vimit ...| 4,422 33-8 1-031 1-827 262
13. lsb visit ... 1,766 | 204 154 0-724 0-390 130
2nd wisit ...| (1886 | .. 173 0-351 0-765 131
14. lst visit ... £11 : ak.g 1-G24 0-978 405
2nd visit ... 85 e 13:9 0617 0779 193
15. 1lst wisit ...| 1,620 o 149 0-379 0092 232
Ind visit ...| 1,387 : 17:1 574 1-069 120
16. 1st visit .. 631* 1-6* 16-9% 0237 (R T2
nd visit ... 1,272* bl 32.0% 0846 1-143 357
17. 1st visit ... 7 Iy 0382 0411 107
2nd visit ... 0973 | 139 0657 0505 219
18. lst visit ...| 1,398 261 | 205 1094 1-210 422
2nd wisit ...| 1,253 1 228 1-305 1049 249
19, 1lst wisit ... 1,258 12:1 0-338 0869 54
2nd visit ... Tl | 132 0-544 685 254
20. lat visit ... 2,683 G158 | 212 0711 L-7010) b E
ond visit ...| 1615 | 210 0-440 1058 66
21. lstvisit ... 655 | 71 0-263 0454 38
2nd visit ... 420 79 0-193 0)- 260 i
a3 983 ! 95 0-265 0-680 42
0-9%
Average ...| 1,223 3-8 14-4 05 07 137
A
. 192
| e S he
* 1 lb. rice and 4 oz. tinned meat supplied to members of hmISEhOId working at
camp. This increases calories and vegetable protein and provides animal protein in

amounts shown.
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TasLe 5, —MEAN DAILY PER CAPITA INTAKE OF NUTRIENTS BY
HOUSEHOLDS IN KAIAPIT.

‘ Protein,
Household, F alories. Caleium. | Thiamine. ‘uﬂﬁ_‘c
| 1 Animal. | Vegetable.
. R
1
= grams grams. Erams. III:nii,ligr:vmns. milligrams.
1. l.ﬂ.tltmlt- s ?,13? 58-3 Eg‘iﬁ 0-526 ﬂﬁg; ;]E
2 rigit ... S 15 . .
il i:'i: \:::;t 7 0-2 mg n!l-ﬂﬁl 1;-1
- Pnd visit ... ?'ﬂ% fﬁ l-m !-gﬁg 4;3
: 062 - 0 0 130
. 1,501 23.1 0-594 09646 255
10. 3,484 24 0-976 2.087 61
11. 843 10-4 0-320 0-33% 102
15, 3,027 | 458 1350 1-802 89
16. 1st visit ...| 1,001 | 13-5 0-287 0-462 136
Mnd visit ... 856 | 12-2 0273 0-586 44
17. 835 14-2 0-446 0-506 156
18. 2,387 169 0-239 1-052 439
1%, 1,762 [ 1-3 207 0-2449 1-G43 125
29, 1288 | ... 201 1:079 1-152 211
23, 1,018 ! 84 0-347 0-976 231
24, 631 | 150 0-933 0-456 186
36. 1,866 | 324 0-469 1-143 129
42, 2756 | 341 0653 2.145 485
45. 860 | 25-3 0-853 0-015 132
40, 48, | 2,384 ] 284 0-508 1-d04 333
49. lst visit ...| 1.418 1. 21.9 0-641 0771 190
2nd visit ...| 1,211 176 0-202 0-579 154
50, vl 1,676 I 180 0-520 1-137 181
5l. | SR T A G 486 0454 0-230 158
52, ST I (R 52-8 1-117 3582 891
53. lst wisit ...| 1,500* | 91° 24.9% 0956 | 0-964 129
ond visit ... 1,372* | 91* 210 0540 | 1-119 118
63. o 475 j | 63 (246 0-217 84
6. 1,342 | |19l 0-706 0-617 299
65. 2 346 | 944 0-339 1-668 344
6. o 1,126 r 29.4 0-065 1-072 250
Average...| 1,609 l i }‘ 217 059 105 216
1

* 10 oz, rice and 4 oz. tinned meat supplied to member of household working at
camp. This increases calories and vegetable protein and provides animal protein in

amounts shown,
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Tasre 6. —MEAN DAILY PER CAPITA INTAKE OF NUTRIENTS
BY HOUSEHOLDS IN PATEP.

Protein. |
Houschold. | Calories. | Caleium. | Thiamine, | A5C0rbic
Animal. | Vegetable.

|

|

|

grams. arams, grams, | milligrams.| milligrams,
B. Ist wisit ...] 1,851 182 0-827 1-32 222
2nd wisit ...| 1,600 12-1 0-491 1-39 211
2. st wisit ... 752% 93 (-430 0-82+ 110
2nd visit ...| 1,682 12:0 =336 1-28 171
3. 2,628 e 244 1-309 2:02 337
4. 1,910* 6:0* 369 0725 1-74 245
B. 2 487* G0 36 0-7 2406 176
G. lat visit .. 2,280 A 30-2 0-552 211 144
2nd visit ... 1,768 e 14-3 0321 1-46 235
;i 2,057+ 9-1* 00-34 0-431 3-85% 138
8. 2,391 S 286 0862 1-73 222
. 1,503 o s 10-1 0-200 1-32 264
10. 1,508 70 111 0:27 1-55 154
11. 1,065% 10-9% 187 382 1-41 115
12, 2171 g 22.4 055 1-74 231
18. 1lat visit 'i.] 2,115% 6-8* 14:5 0-219 1-84 RIS
2nd visit ... 1.805* 6-8* 14-1 246 1-52 252
14. 1,011 i 17-8 0443 1-41 150
15. 2. 5604 21-0 0307 2.36 385
16. 1,688 23 20-3 -804 1-26 162
17, 2,050 o 242 0637 170 230
18. 2,105 225 1-0)80 2-14 477
ég. : !i!.lg o 32-5 i{.i‘;g i Eé Egl
. Isb visit ... - 94 2 : 189
Ind visit ...| 1422 8-1 0-142 1-31 207
21 2 669 o 448-7 2058 265 321
22, 2.3041 i 16-4 0269 2102 413
23. 2,050 o 14-6 311 1-76G 322
24. 1,321 11-3 9-5 0241 1-67 142
=%

Average .| 1,904 { 5 } 22.3 | 06 1-7 244

* Receive rations from camp :—brown rice 14 oz., bully beef 8 oz.
¥ Exceptional day due to work of survey party—was supplemented with rice

(not weighed).

1 Small household contributing appreciable quantity of food to house boy.
Consumed 10 Ib. 10 gz. corn.
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TamLe 7.—MEAN DAILY PER CAPITA INTAKE OF NUTRIENTS
BY HOUSEHOLDS IN KAVATARIA.

|
Protein. |
Household. | Calories, Calcium. | Thismine, | 57T
Animal | Vegetable.
grams grams. grams, milligrams.| milligrams.
1, | 852 10-2 89 | 0275 0-691 :
2. | 2,400 50-8 316 | 0769 2.153 280
3. | 90T 58 134 0124 0-875 79
4 057 e 149 0091 0-894 7
5. 824 o 11-8 0076 0745 72
6. 1,488 257 130 0-477 1-261 133
1. 1,392 21 20-4 0155 1-070 80
8. 1,532 12:3 23.6 0177 1269 128
9. 1,521 29-1 0-212 1-403 109
10. 1,284 236 0-071 1163 65
11. 1,050 34-9 19-8 0972 1-157 190
13. 1,164 14-8 0143 1-094 232
14. 1,661 912 16:8 0-295 1-061 46
19, 1,026% { i } 12:8* 0-109 0-737 58
24, * .| 1,678 16:0 0-168 1-364 287
32 1,603 40.7 153 0-720 1-370 192
33, 2,582 36-8 0-213 1-656 104
39, 2,227 58-8 260 0-320 1721 154
44, 845 5 119 0-081 0-789 85
45, st visit ..| 2,200 : 26-0 0-412 1658 86
ond visit ...| 1465 957 0-137 1364 79
55. 2,149 50-3 26:5 0263 1381 107
56. 1,104 15-2 0-147 0851 87
64. 1,842 971 17-1 0-202 1-458 351
89. .| 2002 22.3 0-280 1-309 195
70. | 2042 887 252 0-695 2.128 303
72. | 2,643 87-5 36-5 0-426 2.236 145
82. | 1490 23.2 10:5 0-207 1058 2
84. e e 180 0-100 0-936 51
Average ...| 1,600 .{’“’3_5 } 159 03 125 142
: —_——— |
413 |

* 8 oz. rice and 4 oz. tinned meat supplied to member of household working at
camp. This increases calories and vegetable protein and provides animal protein in

amount shown.

TasLe 8.—COMPARISON OF NUTRIENT INTAKE PER CAPITA PER DAY

OF THE HOUSEHOLDS SURVEYED IN FOUR VILLAGES.

Busama
Kaiapit
Patep
Kavataria

| |
Protein. . |
Calories.[—— — ' Caleium.| Thiamine. ':"!:f::i!:?m
Animal. | o8t | poiq).
able, _ i
grams. | grams. | grams. | grams, |milligrams.| milligrams.
1,223 47 | 144 19-2 05 07 137
1,604 31 219 24-8 -6 105 216
1,504 2.1 | 223 244 oG | 1-7 244
1,600 | 224 | 189 | 413 | 03 | 125 142
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TapLe 9. —INTAKE OF NUTRIENTS BY HOUSEHOLDS IN BUSAMA |
EXPRESSED AS PERCENTAGE OF REQUIREMENTS,

Household. Calories. Protein. Caleiom, Thiamine, Af;:f' i
per cent. per cent. per cent. ' per cent. per cent.
lst wisit ... -5 213 307 1560 100
nd visit ... TO-0 | 160 233 1O0&-0 i
1st wisit ... 26-8 15-5 387 572 350
ond visit ... 175 84 260 | 70 114
1zt wisit ... 5T-0* J0-6* TE0 | 1140 354
Mnd visit ... G20 27-5% 261 . 1040 82
1st wisit ... 326 275 41-2 718 247
Mnd visit ... 73 23.3 536 103-0 225
1t wigit ... a0-1 18-7 21-4 760 258
Ind visit ... 108-0 1003 L6 34-9 21
lst visit ... 128-0% | 2056-0% 1370 2270 1,055
2nd visit ... 51-7% 25-5* 2590 1050 205
1260 347 G52 1180 J462
st wisit ... T8 20-8 353 07-4 85
2nd visit ... 31-8 20-3 3:9 83:5 , o4
1gt wisit ... D00 26-7 350 1510 142
nd visit ... 565 16:7 24-() 050 59
1at wisit ... 521 2749 436 108-2 27
Ind visit .../ 807 - 31-8 333 07-4 23]
lat visit .., 120:5 321 65 | 105-2 422
Ind visit ... 228-0 G20 114-5 ' 2650 580
lst visit ... 00-1 653 619 44-5 276
2nd visit ... B0 26-3 326 B2 279
lat visit ... 43-7 41-5 1570 151-0 1,290
2nd visit ... 53-6 25-2 G110 1210 S0
lst visit ...| 886 25-8 379 1555 5
2ne wisit ... 77-5 310 G600 1720 281
lst wisit ... GO-0* 33-6* 06 B8 15
2nd wisit ...| T2.5% 48-5% 01-3 1740 20
lst visit ...| 20)-() 14-2 38.2 602 B0
2nd visit ...| 72:0 327 | 82-1 1690 | 783
st wisit ... 801 03-1 ' 113-0 184-0) 938
2nd viszit ...| g1-0 | 452 | 13a5-0 159-0 | a5
lst visit ...| 670 | D52 34-5 I 112-0 111
2nd vigit ...| 402 272 8o | 855-1 025
lat visit ... 1370 | 1 700 [ To8 2100 165
2nd wisit ... T 370 42-2 131-0 131
lat visit ... 305 14-1 277 783 103
nd visit ‘ 25-2 ‘ 15-7 20-3 44-9) 264
: 50-0 210 WG 0.2 05
Average ... 672 ‘ 337 510 1060 309

* 1 1Ib. rice and 4 oz. tinned meat supplied to member of houschold working at
camp increases calories and protein.
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TapLe 1L.—INTAKE OF NUTRIENTS BY HOUSEHOLDS IN PATEP
EXPRESSED AS PERCENTAGE OF REQUIREMENT.

Houzehold. ’ Calories. ’ Protein, Caleinm, Thiamine. | ﬁﬁm‘:’”
] per cent. per cent. ! per cent. per cent. per cent.

1. lst visit ...| 93-0 360 850 2160 577

2nd visit ... 87-5 160 505 210-0 555

2, lst visit ... 40-0F 160 41-0 83-7t 234

2nd visit ... 01 210 32.0 1700 362

3. A ks BLi5 1180 2490 | 687

4. .| 111-g% 04-3% 777 2860 | 630

5. e 1340 T0% | 715 2570 310

6. lst visit ... 1048 440 | 47-0 2060 2654

2nd visit ... 85-2 22.0 | 20.0) 170-0 453

T, . 109-3% 240-0%§ | 450 57808 318

8. | 1226 603 | 045 2140 113

qa. 880 23.() ' 22.0) 2220 | GO0

10. it 872 | 450 32:0 258:0 355
11. i 03-6* 450 | 340 162-0 240-0
12. - 1109 35-3 | 530 2330 | 476
13. st visit .. 1150* | 42.5% 230 2500 | 720
Ond vigit .| | 08:2¢ a9 | | 9o 2080 | 491

14. J o 124 306 G001 230:0 | 377
15, g 119-7 30-0 - 580 286-0 i L120
16. i 807 42.5 | 004 1960 | 405
17. J 1215 HH-6 70-8 2870 | 577
18, w1210 G0 111-2 3340 | 1,150
19. v 1095 576 1380 2430 | HH8
20. 1st visit ... 780 170 20-0) 1510 | 415
2nd visit ... 810 150 14-0 184-0 630

21, A 133 §0-4 297-0 3380 | 624
22, p 192:0% 35-0 285 305-0 773
23, : 120-0 32-0 340 293-0 840
24, ] 77-0 380 240 2330 204
Average 1020 46-0 60-5 2310 | 521

|

See Notea *, T, I, § on Table 6.
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Tanre 12.—INTAKE OF NUTRIENTS BY HOUSEHOLDS IN KAVATARIA
EXPRESSED AS PERCENTAGE OF REQUIREMENT,

Household. Calories. Protein. Calcium. | Thiamine ﬂ;ﬁh“
per cent, per cent. per oent. per cent, per cent.

1. et 452 402 306 1048 233
2 1080 16:4-5 830 280-0 a0
3. A 44-3 30-3 11-5 111-8 167
4, 42-6 25-4 80 1136 171
b. wis 6l-5 24-9 80 101-5 136
. 70-2 8504 5l4 171-0 265
7. G680 40-8 157 ' 1340 163
8. 730 617 17-7 174-0 305
9, i 78T 545 21-9 210-4 211
LIS 559 590 89 145-0 130
11. 111-0 121-5 108-0 161-00 367
13. i G4-8 270 14.5 17%-0 580
14, a BT 176-5 278 134-0 103
14, & GO-0* 52-5% 10-7 99-0 112
4, - T 35-1 2010 185:5 G625
32, o B85 1240 BO-5 215:0 470
33, 1291 G658 210 236-0 260
39. P 1250 18256 -3 234-0 298
44, e 44-9 20-3 75 05-7 178
45, lst visit ... 1100 63-4 47-9 219-0 191
2nd vigit ... 732 | G0-5 161 192-0 176

LitiR R 136-1 l 1405 206-4 212:5 2561
5. 44| 45-8 48-0 154 1180 175
64, 114:8 93-1 a0-8 1980 Lilil)
69, .I 025 372 280 166-9 387
T0., 1540 187-5 745 27740 835
T2, 1458 2600 51 370-00 321
R2, 21 885 | 818 230 1785 659
84, o 568 ! 378 10-7 138-5 117
Average .| 817 | 817 215 E 172:0 300

* 8 oz. rice and 4 oz, tinned meat supplied to member of household working at
camp increases calories and protein,

TasrLe 13.—COMPARISON OF FOUR VILLAGES ON THE BASIS OF THE
DAILY PEER CAPITA INTAKE OF NUTRIENTS EXFRESSED A5 A
COMPARISON OF REQUIREMENTS.

| | | ) g
Village. ! Calories. J Protein. i Calcium. 4 Thiamine. | Aiﬂ{ﬂfm
| 1 "
per cent. per cent. | per cent, | per cent. per cent.
Busama e 672 337 : 50-0 ‘ 14} 300
Kaiapit - | 878 470 [ G0 | 143 | 446
! .
Patep ... w1020 | 460 ‘ 60-5 | 231 521
Kavataria .. 817 | 3 I II 172 300
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Introduction.

The health and nutritional status of the native populations investigated
were evaluated as a result of elinical examination supplemented with para-
sitological, biochemical and radiological examinations.

The first step in estimating the nutritional status of the population is
to observe the appearance and behaviour of the people. The first impression
so gained is usually not far from the final econclusion. The next step ia
to ascertain the trend of the number of the population, whether it be
inereasing, stationary or decreasing. This is often a useful guide to the
nutritional status of a people,

The people are then examined by the more detailed “indicators” avail-
able, such as the clinical, biochemical and parasitological examinations.
The results obtained are compared with standards derived from other types
of people—usually from FEuropeans or Americans living under very
different circumstances. For this reason these “standards” have to be
applied with realization of their limitations.

Methods.

ViTAL STATISTICS.

The “village rolls” were examined together with the records held at
the district offices. (The data obtained from these sources were of little
use, because during the war records were lost.)

Tue DeTAILED EXAMINATION,

In each village approximately twenty household groups were selected at
random. Each individual in the group was examined by a combined elinieal,
biochemical, parasitological and radiological examination and the result
recorded on a punch card svstem.

{LIXICAL.

Notes were made of the general appearance, age, sex, height, and weight,
the health of the skin and appendages, degree of subcutaneous tissue pre-
gent, tonicity of musculature, and bony structures (especially for signs of
rickets): knee reflexes and squatting test; and appearances of the eyes,
lips, teeth and gums. Records were made of spleniec enlargement and
other evidence of disease such as tropical nleer, tinea, scabies, framboesia
(yaws), leprosy, tuberculosis, ete. Because of the short time spent in
each village and the risk of alienating the people it was not considered
advizable to make an examination for venereal diseasze.

* BrocHEMICAL,

Measurements of concentrations in the blood of hemoglobin, serum
protein, and plasma ascorbie acid were made on each individual.

The ascorbiec acid content of the breast milk of lactating mothers was
estimated.

¥ PARASITOLOGICAL.

From each individual of the household groups selected, simultaneous
paragitological examinations were made of fwces for ova of helminths,
and of blood films for malarial protozoa.

e — e

* Full reports of these sections of the survey will be found in Parts 7, 6, 8.
Data relating to nutritional] status will, by agreement with the respective authors,
be incorporated in the discussion of this report.
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¥ DENTAL,

At three of the villages a dental officer made a survey of the health
of the teeth and gums, and a dental bacteriologist collected data of the
mouth bactericlogy of the native groups.

BADIOLOGICAL.

In all infants under two years of age, the lower ends of the forearm
bones were examined radiologically.

TueercULiy TESTS.

The contact of the village population to tuberculosis was measured by
their response to Mantoux Tests.

EripeMiorocicar. History.

Information about the possible influence of past epidemics was sought
from elders of the village and from patrol records—where the latter were
available.

Health.

MALARTA,

An examination of the spleen rates recorded in Table I, shows that
malaria was present in all the villages examined, varying from hyperen-
demic areas at Busama and Kaiapit to areas of low endemnicity at the
mountain village of Patep and at the island village of Kavitaria. The
epidemiology i= discussed fully in the Parasitological Report.

Effeet of Malaria on (General Health. The effect of malaria on the
well being of the people iz generally most noticeable in the infants and
less noticeable as age advances, The healthy appearance of the infants
seen at Patep and Kavitaria who were all free of malaria, was in marked
contrast to the pallid, listless infants seen at Busama and Kaiapit. In
the young children, higher spleen and parasite rates were paralleled by the
listlessness and depression of normal childhood aetivities. In adults,
malaria iz still a menace to health and well being. This was particularly
noticeable amongst members of the native staff of the expedition who
were under closer observation than the village people. The usual mani-
festation was the complaint of headache and a disinelination for work and
sometimes pain in the left hypochondrium. Examination usually revealed
a low fever and a conjunctivitis which when seen in these natives led us
to suspect an attack of malaria. Not infrequently amongst the village
natives were seen more severe grades of the disease, of acute and chronic
type, which offered a real threat to life.

Effect of Malaria on Hemoglobin Levels,

A correlation of the haemoglobin levels with the spleen and parasite rate
gives a highly significant eorrelation coefficient (Tables IT and TIT). This
indicates that malaria had an important effect in reducing the hemoglobin

*(See note p. 144.)
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level of the blood. Confirmation of this finding comes from the fact that
significant differences of the mean hamoglobin levels of each village did
oceur (2ee Biochemical Report), and that on comparing this result with
the spleen and parasite rates of the villages, generally high hamoglobin
values were found where there were low spleen and parasite rates.

Attention is drawn to the comments of the biochemist relating to the
relianee that can be placed on the hemoglobin figures as absolute values.
On the evidence it appears that the h®moglobin values reported are much
lower than corresponding values for people of Cauecasian origin.
Undoubtedly malaria plays a part in producing this finding, but other
environmental, and even racial factors may operate. This possibility ean
only be decided by further work.

Nafive Treatment of Malaria.

Almost all the natives encountered were well aware of the identity of
the disease and of the value of quinine in treatment, and were always
anxious to obtain supplies of this drug. Sometimes native methods of
treatment were employed. An interesting example was at Kaiapit where
the bark of the cinnamon tree was chewed and reputed to be effective.
If this was unobtainable, wild ginger, or, in fact, any other vegetable pro-
duct which produced a hot feeling in the stomach, was used. At
Kavataria headache was treated by erushing a certain leaf with an odour
somewhat resembling eucalyptus, rubbing it on the forehead, and inhaling
the vapour. (Personal experience of the latter treatment confirmed its
efficacy for headache.)

Hookwory DISRASE.

This has been discussed fully in the Parasitological Report.

It was found that except in the case of infants under two years of age,
hookworm oceurred practically universally. Comparatively few of the
people, however, carried heavy worm burdens, although there were
undoubtedly some.

Effeet of Hookworm Disease on Hemoglobin Levels,

Correlation of the worm burden with the hemoglobin values obtained
was made and the results are recorded in Table TV. No relationship was
established. Tt is, however, possible that if more figures were available,
and if the effects of malaria could be satisfactorily excluded in the analysis,
significant correlation might become manifest. But on the evidence, hook-
worm disease does not appear to offer any comparison to malaria as an
important menace to health,

It is worth drawing attention to the work of Cort, Otto and Foster
("), (*) on experimental hookworm disease in dogs. In these animals a
protective specific immunity to the disease apparently develops, and the
resistance can be broken and rendered ineffective by dietary deficiency. In
the words of Pincoff (%), “it would be entirely premature to assume that
the man-hookworm system will interact as the dog-hoockworm svstem has
been shown to do. Nevertheless there is abundant epidemological evidence
to suggest that this relationship may prevail and, as far as T know, none
to refute it.” Tt may well be therefore that a most important factor in
the eontrol of hookworm diseaze will he the maintaining and raising of the
nutritional standards,
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TUBERCULOSIE,

Introduction.

It is well known that tuberculosis is an important disease in many parts
of New Guinea. In 1937 Heydon (‘) reported the result of 114 Mantoux
tests on natives (mainly adults), of the Upper Ramu (presumably not far
from Kaiapit). There were eleven reactors, none of them wvery pro-
nounced. Using the same material and technigue, Dr. Backhouse found
50 per cent. reactors in fortyv-four adult indentured natives in Rabual—
some of them strongly positive. In 1936, Clements (*) conducted a tuber-
culosis survey in Hanubada village, Port Moreshy, and reported a tuber-
culoziz rate of 21.5 per 1,000, and drew attention to the faet that one-third
of the deaths could be attributed to tuberculosis, a death rate of T00 per
100,000 for the year 1933. His tuberculin tests showed infeetion with
tuberculosis was not as extensive as amongst South Afriecan natives, but
much more extensive than in the natives of Sudan, Tanganyika and Zanzi-
bar. Dr. Baldwin, in a personal communiecation, states that 23 per
cent. of deaths occurring in New Guinea native hospitals to-day are due
to tuberculosis in some form.

Many of the New Guinea natives recognise pulmonary tuberculosis as
an identity and to which they refer as “the big sick.”

The Technigue of the Investigation,

('linical Eraminafion—During the course of the general clinical
examination, a brief examination of the chest was made by means of the
ordinary techmique of inspeetion, palpation, percussion and ausculta-
tion, paying particular attention to the apical regions. A case was labelled
pulmonary tuberculosis only if unequivoeal signs of the disease were
present, such as impaired percussion note, riles and tubular breathing.

The presence of bhone and joint tuberculosis was revealed by the ordinary
physical examination. Glandular tuberculosis was diagnosed when enlarged
glands matted together were palpated in the cervieal region.

It was intended that a chest radiograph should be obtained where the
tuberculin reaction was strongly positive and there was no elinical evi-
dence of tuberculosis, but the output of the X-ray apparatus and power
unit employed was not sufficiently great.

Tuberculin Tests.—In each village as many household groups as could
be mustered were tested.

The technique used was similar to that deseribed by Anderson and
Harvey (°).

A single intradermal injection was given into the left arm at about
the level of the insertion of the deltoid muscle.

The solution used was 0.00125 mgm. of P.P.D. in 0.023 cc. of diluent.

Reading and Grading Reactions. The site of the injection was in-
spected at forty-eight hours. The area of vedema and the surrounding
blush was measured with a millimetre scale and the diameter recorded,
together with a note of lymphangitis, vesication, vesiculation or necrosis.
An area of vedema of less than 5 millimetres in diameter was classified as
negative; if more than 2 centimetres or if wvesication, vesiculation or
cellulitis oceurred, it was classed as a strong positive.
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The Results. The results of the tuberculin tests and the clinical
examinations are recorded in Tables V and VI. In Graph I, a comparison
is drawn hetween the tuberculin reaections of each village and with
Papuans (Port Moreshy, 1936), normal English, natives of Tanganyika,
and Zanzibar quoted by Clements (°).

It will be seen that the degree of tuberculization was highest at Kava-
taria and Busama, and lowest at Kaiapit and Patep. In both the former
places the figures were slightly higher than the figure found by Clements
in Fort Moresby in 1936,

The ineidence of gross elinical tubereulosis found in the present survey
followed the same distribution in the villages as the percentage of tuber-
culin reactors. It is emphasised, however, that only the evident cases
were diagnosed.

Comments.—Although the results presented are far from conclusive in
themselves, vet when interpreted in the light of the other evidence quoted,
indicate that in at least three of the areas, the amount of tuberculosis
reaches serious proportions.

The relationship between poor nutrition and the spread of tuberculosis
ie obscure, The harmful effeet of crowded housing is, however, well
established. For instance, Daley (*) who reported on the increase in
tuberculosis in London in wartime (1942), came to the conclusion that
contact and droplet infection due to overcrowding were important causes
for the inerease of pulmonary tuberculosis. In comparing the state of
housing of the various villages and correlating thiz with the incidence of
tuberculosis, there is suggestive evidence that crowded housing conditions
may have been one of the factors in spreading tuberemlosis.

Attention is drawn to the sociologist’s report of the average number of
persons living in houses in the villages examined: Buzama 7.4; Patep
6.38; Kaiapit 3.8; Kavataria 3.5; Koravagi—no estimate. It is quite pos-
sible that the relative freedom from tuberculosis of the people of Kaiapit
is a result of the less erowded housing and wider spacing of houses in
thiz village. In Kavataria where there were a large percentage of tuber-
culin reactors, there was an average of the small number of 3.5 persons
per honse. The housing position would appear to compare favourably
with Kaiapit. On closer examination this was not =0, however, becausze the
houses themselves were small and huddled very closely together. There
was thus a considerable amount of social contact amongst the people, giv-
ing oppoertunity for the dissemination of tuberculosis. As described by
the sociologist, it was eommon for relatives to exchange children, and in
only a few instances did hounsehold groups and family groups coineide.
This free exchange of household groups would tend to enhance the oppor-
tunities for the spread of tuberculosis,

At both Busama and Patep the houses were erowded. The sociologist has
commented on the fact that at Patep the erowding has been aggravated by
the high standard of house design self-imposed by the villagers, and the
consequently limited number of these which ean be construeted with avail-
able resourees of labour,
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TropricaL ULCER.

Tropical ulcer is an aeute sloughing uleer which usually oceurs on
the leg below the knmee. Clements (°) in 1936 showed that in New
Guinea there is a definite geographical distribution of tropical ulcer and he
presented evidence that dietetic factors may have been a predisposing
factor in the aetiology of the disease. Many workers have shown that
spirochaetes and fusiform bacilli are very closely associated with™ the
aetiology of tropieal uleer. The majority of observers are agreed that
the ultimate cause of the disease is some organism or organisms.

In the present survey the luwer extremities were inspected for the
presence of active tropical ulcers and uleer sears. The punched-out appear-
ance of the uleer iz readily distinguished from the usually heaped-up lesion
of yaws, In Table VII the acute tropical uleer and the uleer which has
become indolent are included, under the classification Tropical Uleer. An
“ulcer scar” was any extensive scarring of the lower extremities which in
the opinion of the observer might have been due to tropical uleer. This
figure therefore is subject to the usual error of this type of evidence.

The results: The incidence of tropical uleer in the different villages is
recorded in Table VII. The only cases seen in the village groups were
three at Kavitaria and one at Koravagi.

LDiscussion: A sufficiently large number of uleers was not seen for any
comparisons of incidence to be made between the village:. Moreover,
analysis of the diet patterns of each village has revealed that the degree of
differences in actual nutrients consumed are not great,

Corxear. OQpacrTy.

Corneal opacities were not infrequently seen. In most cases a definite
history of trauma could be obtained. However, in the Kavitaria group,
three cases of bilateral corneal opacity were seen in 195 people of all ages
observed. All cases were females over the age of about 40 years; in one an
infection oceurred seven vears ago, and examination showed that the iris
of the left eve had prolapsed through a perforated cornen; the two other
women became blind with discharging eyes when they were young women.

On ecazual inspection of the surrounding villages it became evident that
eorneal opacities due to an infective conjunctivitis were not of unecommon
occurrence. In one case an infant of three weeks of age was seen with
acute purulent conjunetivitis in which both irizes had prolapsed through
perforations in the cornea.

It is probable that most of these cases were of gonocoecal origin, but
as indicated previously no special survey of venereal disease was attempted.

OTHER DISEASES.

In this report mention only is made of framboesia (yaws), tinea, scabies
and leprosy. The incidence of these diseases found in the five villages is
recorded in Tables VII, VIIT and IX. Yaws was seen commonly through-
out the survey, but it was evident that where frequent medical patrols were
followed by appropriate treatment the disease was brought under econtrol.
Scabiez and tinea were more frequently seen at Koravagi, and the higher
incidence here was apparently related to the erowded, dirty conditions
under which these people were living at the time of the survey. The two
eases of leprosy seen were both in young women, and in both the disease
had eroded the nasal septum. In one case the palate also was perforated.
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Nutritional Status.

OpservaTions ox GENERaL Prvsigue axp Fuxorion.,

The native peoples encountered were of average healthy appearance.
Exceptions were the Trobrianders who exhibited good physique and appear-
ance, and the Koravagi people who were abnormally thin. The infants
varied from those at Patep and Kavitaria, who had a healthy appearance,
to ziek pale babies at Busama and Kaiapit, and the frequently emaciated,
scabies-ridden babies at Koravagi. Some of the younger children were thim
and pot-bellied except at Kavitaria, where they usually displayed fine
physique. As a rule, in all areas the adolescents and voung adults were of
athletie build, There is a definite tendeney towards leanness in middle age
in New Guinea natives. This finding contrasts strongly with the tendency
towards increase in weight which is found in most middle-aged Aunstra-
lians. (See Graph 2).

Weight-for-age and height-for-age Tables X and XI are given. These
tables are mostly based on an approximation of age and therefore the values
given should not be interpreted too strietly.

The following are special observations of general appearance amd
physique :—

At Busama the people were mentally quite alert. Their skin and elothes
were elean and neat.

The people of Kaiapit appeared taller on the average than the Busamas.
At the time of the survey the people appeared to have comsiderably more
leisure than the Busamas who usually worked from dawn until the late
afternoon on the ordinary occupations of living, such as food procuring,
housebuilding and maintenance. In spite of an apparently greater amount
of leisure, the Kaiapit people were not as elean and many had impetiginous
sores. The proximity of Busama to the sea possibly was an important factor
in the apparently greater personal cleanliness of its people.

In general the people of Patep resembled those of Busama and Kaiapit
with the exception that thev were of smaller build. The people resembled
the Busamas in that they apparently had little leisure time at their disposal.
A noteworthy feature was the healthy physical appearance of the infants
and young children. Without exception these babies were plump, alert, of
happy disposition, with bright pink mucous membranes, and firm, almost
wlossy brown bodies. Thev were in marked contrast with the infants
frequently seen at Busama and Kaiapit, which were of an unhealthy appear-
ance, exhibiting listlesspess, a sallow complexion, and pallor of the mucous
membranes,

The first impression of the people of Kavitaria was a striking contrast
to the three populations previously surveved. These people were self
confident in their approach, and obviously proud of their fine physigue
and bearing. The clothing worn by the majority was the traditional native
costume. The males wore only a pubic covering of banana leaf, with
usually armlets and some hair decoration; the females wore colourful grass
skirts. The tendeney in the previous villages had been to wear clothing
of native materials as little as possible, usually only when trade cloth was
not available. The infants and ehildren at Kavitaria appeared to be happy
and well nourished. The habit of the women balaneing loads on the head,
gave their body posture and earriage a pleasing, upright appearance.
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The general appearance of the people at Koravagi was the reverse of
well-being. The majority appeared poorly nourished and under-weight and
with poor body posture. Many, including adults, children and infants, had
a severe degree of scabies infestation and impetigo, and manv of the
children had large neglected sores. The clothes, which were mainly trade-
eloth skirts and ramis, were usually very dirty. A conspicuous feature
was the absence from the village of a large number of young adult males.
These people had recently moved their village from another site and were
poorly housed in hovels. Although a large number of houses was under
construction none of these was oceupied.

Evipexce o DerFiciexcy of SpeciFic NUTRIENTS.

The evidence here presented for assessing the adequacy of the intake of
the various nutrients is of a clinieal and biochemical nature.

The evidence provided by measurement of the actual food intake is
dealt with in the nutritionist’s report on Food Consumption and Dietary
Levels.

Calories.

Undernutrition results from insufficient calorie intake. When there i
an inadequate intake of calories there is a disinelination for work resulting
in a reduction of activities; and a gradual disappearance of the sub-
cutaneous fat and other fat deposits, so that the body loses its mormal
rounded contours, the skin becomes loose and inelastic and the bony
prominences stand out. Protein tends to be metabolised as fuel so that
even if no protein deficiency existed at first, it may later complicate the
picture,

The amount of subcutaneous tissue that is optimum or normal in New
Guinea natives is not known. Climatiec and other environmental factors
undoubtedly affect the amount that is optimum. The role of the sub-
cntaneous tissue as an insulation from cold suggests that the normal
amount of subeutaneous tissue for instance of a Busama native who lives
in a hot humid environment, would be less than the amount normal for a
native of Sydney, or of Patep where colder temperatures are the rule.
These factors make it difficult to measure undernutrition on a quantitative
basis. '

Table XII shows the mean weight of natives of given height during
the age period 2-20 years, and a comparison is made with a group of
Australian children. It can be seen that there is a tendency for natives
of a given height to weigh from 1 to 3 lbs. less than Australian children
of the same height—at least until adolescence. Towards the end of the
growing period, however, the native of a given height is heavier than the
Australian of the same height. This observation iz explained no doubt by
the fact that the natives are of smaller build when mature, and the latter
group would contain a larger percentage of mature natives than the
Australian group of these heights.

Tt was noted that although adolescent and young natives are of athletic
build there iz a definite tendency towards leanness in middle age. (See

Graph 2.)

To what degree these findings represent undernutrition, racial charac-
teristics, the effect of disease, or a physiological adaption to a tropieal
environment i not known. There is obviously a need for some fundamen-
tal physiological research into the growth characteristics of native groups
living in their own environment.
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Comparison between the height and weight data from the different
villages did not reveal numerical differences which aided the solution of
the problem. On the basiz of observation, however, there appeared to be
some differences which it is thought justifiable to note here. In Busama,
Kaiapit, Patep and Kavitaria the individuals appeared moderately well
nourished, except for the pre-adolescent children and the older adults. At
Koravagi almost all the individvuals appeared abnormally thin. If these
data mean anything they indicate that the calorie intake was satisfactory
except at Koravagi, and in the pre-adolescent children and possibly older
adults,

Protein,

In the presence of an adequate intake of calories, signs of protein
deficiency are probably limited to interference with growth. In the period
of childhood failure to grow at a normal rate, and “stunting” or a failure
to reach the full growth potential, may be the only result. In adult life
protein deficiency is even more difficuit to detect. It may, however, become
manifest during periods of active muscle growth such as follow debilitating
illnesses, or when it occurs as a physiological response to extra demands
on its strength.

In the course of the survey it was not possible to make any observations
of rate of growth of children because the stay in each village was so short.
Without a long-term experiment involving the use of control groups fed
different levels of protein it is not possible to state whether on the present
intake these people reach their maximum growth potential.

When the diet contains inadequate supplies of protein, the tissue reserves
(notably the muscles) are drawn upon to supply the needs of the essential
tissues, particularly the blood. The body endeavours to keep the concen-
tration of plasma protein within the normal range because of its important
effect upon osmotic pressure of tissue fluids. It is not until the level of
the plasma proteins themselves fall that oedema develops. Thus muscle
wasting is an early, and low serum protein and oedema, a late sign of
protein deficiency. In this survey no cases of ocedema which could have
been due to protein deficieney were seen.

Reference iz made to the Biochemical Report where tables record the
gserum protein levels found. It ean be seen that in general the serum protein
levels tended to be higher than the values usually found in Caueasian
peoples (6.9 gms. per 100 mils.), the mean value found in New Guinea
notives being 7.2 gms. per 100 mils.

The serum protein levels of those natives showing evidence of malaria
were eompared with those of natives who had no malaria. (See Table XIIT).
The mean value was higher in those with malaria and the difference was
found to be statistically significant. No special abnormality was found
to be associated with the lower values in the series.

To summarise, signs of gross inadequacy of protein were not detected.
The signifieance of the low protein intakes at four of the five villages
surveyed cannot be interpreted at thiz stage.

Vitamin A.

No special dark adaption test apparatus was taken into the field. How-
ever, with each individual examined a careful search was made for
xeropthalmia and for follicular keratosis, conditions which are attributed
to a deficiency of vitamin A. No cases of these diseases were seen.
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Thiamin (vitamin B,).

The knee reflexes and squatting test revealed no signs of beri-beri in
any of the villages surveyed. No cases of infantile beri-beri were seen.

Riboflavin (vilamin B,).
A record was made of any angular stomatitis or cheilosizs of the lips.

It was noticed that as a rule the mucous membrane of the lips (and
cheeks) appeared thicker and whiter in those who chewed betel nut.

Only one ecase, a woman of 35 years of age at Busama, showed mild
angular stomatitis which was manifested as several small radiating fissures
at the angle of the mouth. This case was not necessarily regarded as due
to a riboflavinosis because this type of lesion is recognised as being due
sometimes to conditions other than a riboflavin deficiency.

Niacin.

A naked eye inspection of the tongue was made and any abnormalities
af colour, abnormal swelling, or atrophy of papillae, or fissuring were noted
(see Table IX). The general appearance of the great majority of the
tongues was normal, being clean over the anterior two-thirds and pink
in colour. In each village, a few tongues were seen with superficial central
fissuring, but no association with any other symptom or sign was evident.
In a few cases the papillae over the anterior half of the tongue were darkly

pigmented, giving a fine mottled appearance. This was regarded as normal
pigmentation occurring in a dark-skinned people.

In this survey the tongue did not reveal any positive information of a
nutritional deficiency. No cases of dermatitis or pigmentation of the
extremities suggestive of a niacin deficiency, were seen.

Iron.

From the clinical examination i1t was not possible to obtain data of value
in estimating the adequacy of the iron intake, because the complicating
factors of malaria and hookworm disease influenced the haemoglobin levels.
In the case of malaria, a large proportion of the breakdown produects of
haemoglobin, both the iron containing and the bilirubin fractions, is
retained in the body and re-used in haemoglobin formation; in hookworm
disease, however, the iron would tend to be lost to the body.

It can be seen from the Biochemical Report that, as in the case of
Cancasian people, the percentage of haemoglobin in the female of the age
group 11 to 60 years is slightly lower than that of the male. The lower
levels found in adult females is in accordance with the lower standards
for this group amongst Caucasian peoples which are usually accepted as
normal. It is probable that the lower values found are due to the additional
straing of menstruation, pregnaney and lactation. Yudkin (1944) ()
showed that the haemoglobin of a group of W.A.A.F. enlistments improved
within six months on serviee diet, and he attributed the improvement
mainly to a higher iron intake. It is possible that the haemoglobin of
the adult female natives would improve with a higher level of iron in the
diet.

Ascorbie Acid (vitamin ).

Throughout the survey no clinieal cases of scurvy were seen. Inspection
of the radiographs taken on the infants under two years of age revealed
no appearances suggestive of seurvy.
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The Gums: As some of the first and most obvious signs of an ascorbie
acid deficiency are revealed in the condition of the gums these were studied
in detail. The results of the examinations are summarised in Table XIV.
In natives under 21 years of age abnormality of the gums was rarely
encountered and these are not ineluded in the table. The table shows that
abnormalities of the gums oecceurred frequently in this older age group, and
that these abnormalities are not confined to any particeular village. As
loss of interdental papillae appeared to be the most advanced pathological
sign present, an attempt was made to correlate the mean plasma ascorbic
acid values of the individuals showing this abnormality, with the mean
values for normal people. The correlation was not statistically significant.

Plasma Ascorbic Acid.

Reference is made to the Biochemical Report, giving the values of plasma
ascorbic acid obtained in the five villages.

The mean level of plasma ascorbic acid in all the villages with the excep-
tion of Kavitaria is higher than the value of 0.4 mgm. per cent., which is
regarded as the minimum satisfactory level amongst Caucasian people.
In many cases considerably higher levels were obtained.

Breast Milk Azcorbic Acid.

The biochemists found that the ascorbie acid content of breast milk of
the native women was satisfactory, a finding indicative that ascorbie acid
requirements were being met.

The absence of any sign of scurvy, and the high values for plasma
ascorbic aeld and for breast milk ascorbic acid leave no doubt that the
intake of ascorbie acid was adequate.

Vitamin D and Calctum.

In 1932 Maddox (%) showed that 5% per cent. of the infants attending
the out-patient department of an infants’ hospital in Sydney had unmis-
takable signs of rickets, In 1938 Clements () reported that out of 255
infants and children between the ages of nine months and two years
examined by him, 60 showed the accepted signs of active rickets. Clements
(") in 1942 rveported a further series of 134 full-term infants in their
first year of life, of which 63 or 47 per cent. had radiographic evidence of
definite mild rickets at some period. Thus it is seen that amongst Austra-
lian infants under two vears the incidence of radiographically demon-
strable rickets is surprisingly high. As it has not been possible to find
any previous figures for the incidence of rickets in New Guinea native
infants, these Australian figures are selected to serve as a comparison for
the results obtained in the present survey.

The source of the material: All the infants from birth to two years in
the villages surveyed were examined. To augment the numbers, mothers
from surrounding villages up to a half day’s journey were persuaded to
bring their infants.

The dingnesis of rickets: The results of thisz study depended on a radio-
graphic demonstration of defective caleification at the distal end of the
radius or ulna.  One radiograph was taken and if this showed definite
rachitic changes the infant was considered to have suffered from rickets.
Doubtful cases were classified with the normal.
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The interpretation of the radiographs was carried out by Dr. F. W.
Clements who used the same standards of diagnosis as he used in his 1938
and 1942 surveys. Therefore, the present results can be compared legit-
mately with his two Australian surveys, and, probably also with the find-
ings of Maddox which agree closely with the incidence found hy Clements.

A elinical examination for signs of florid rickets was also made, but in
one case only (T85) was rickets suspected and subsequently confirmed by
radiological examination.

The Incidence of Rickets in New Guinea Infants.

Of 160 infants examined in this series, 9, or 5.6 per cent., had radio-
logical evidence of definite mild rickets, all of whom were under one year
of age. Of this series, 101 were under the age of one year, so that nine
out of 101, or 9 per cent. is the fizure which can be compared with
Clement’s 1942 Australian figure of 47 per cent. Thus, apparently rickets
12 a much less common disease in New Guinea infants than amongst
Australians.

Table XV show? the village by village distribution of rickets. It can be
seen that nearly one-half the cases were concentrated at the mouitain
village of Patep. Reference haz already been made to the generally healthy
appearance of the Patep infants, Table XVI shows the weight-length
ratios of these infants with rachitic ehanges. It ean be seen that in only
one case was the infant underweight when judged by the average standards
of weight and length obtained for New Guinea infants (see Table XVII).
Thus, as has frequently been stated by previous ohservers rickets is more
likely to become manifest in infants whose rate of growth is not retarded.

The Incidence of Heavy Caleification in New Guinea Infants.

0Of the 160 infants examined in the series, 6 or 2.6 per cent. had radio-
logical evidence of heavy caleification at the metaphysis. This figure
excluded a number of other cases where evidence of previous heavy calei-
fication was revealed as “lines of arrvested growth.” The six cases oecurred
at Koravagi (Table XIX), and all occurred in infants which were under-
weight, and in most cases suffering from severe scabies and impetigo.

Heavy calcification is regarded as a result of the opposite tendeney to
that operating in rickets. In the former the growth of the infant is
arrested and excessive calcium has time to be deposited in the slowly grow-
ing bones; whereas in the case of rickets there is often rapid body growth
and insufficient ecaleium iz available for deposition in the rapidly growing
bones.

Diseussion: Clements (M) is of the opinion that the percentage absorp-
tion of ealeium is probably the most important post-natal factor in both
the development and the persistence of rickets during the first half of the
first vear of life.

It is well known that the degree of caleium absorption is largely depen-
dent on adeguate vitamin D in the diet, or by adequate exposure to sunlight
or ultra violet radiation.

In contrast to the Australian who is extensively covered with clothes,

the New Guinea woman and her infant wear few clothes and their naked
bodies obtain a maximum amount of exposure to the sun.  Thus, the



156

New Guinea infant is issured of adequate vitamin D. This ensures maxi-
mum caleium absorption and utilization, not only in its pre-natal exis-
tence, but also post-natally from its mother’s breast milk and from supplies
manufactured in its own skin.

It may be of significance that the greatest percentage of rickets was seen
at Patep where, owing to peculiar topographical formation, the village was
shrouded in cloud (see Anthropoligist’s Report). It is probable that these
conditions would have lessened considerably the exposure of both mother
and baby to sunlight.

The fact that rachitic changes were comparatively rare, indicates that
under the conditions of maximum exposure to sunlight, the calcium intake
of the New Guinea native was adeguate.

Todine.

In the village of Kaiapit were seen four cases of goitre which were
of interest. Three were children and one was a female of forty-five, all
of whom had never left the environment of the village and gardens, A
male of eight years and a female of twelve years were siblings, and, but for
the presence of moderate enlargement of the thyroid,*neither these two
children nor the older female were abnormal in any way. The other child,
a female of five years, appeared to be definitely mentally retarded, obese and
slugzish and was regovded as being definitely sub-thyroid. The three
cases mentioned were thought to be simple endemic goitre. It i1s possible
that a wider survey of the area might diselose other cases and prove the
existence of a mildly goiterous area.

During one afterncon, forty natives, including twelve females, visited
the eamp. They had journeyed two days walk from their village in the
headwaters of the Maniang River which is a tributary of the Markham.
Without exception the thyroid gland was hypertrophied, and in some cases
the visible swelling was the size of two elenched fists (see Plate 43). It
was interesting to mnote that the males apparently tended to have larger
thyroids than the females. The natives appeared normal in every other
respect.

The existence of goiterous areas in other tributaries of the Markham
is known, Thus, J .D. Ryan in a patrol report in 1946, refers to the
prevalence of goitre in the headwaters of the Irumu River. The abnor-
mality iz undoubtedly associated with an iodine deficient food and water

supply.

Summary.

Mararta.

An investigation into the health and nutritional status of the natives
revealed that malaria was a significant factor in the production of anaemia
and thus interfered with nutritional status.

HooEworM DISEASE,

Almost all persons over the age of two vears were infected with hook-
worm disease, but comparatively few carried heavy worm burdens. No
evidence was obtained that hookworm disease was a serious menace to
“aalth compared with malaria.
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T UBERCULOSIS.

Tuberculosis is a serious menace in some parts of New Guinea. Evidence
from elsewhere in the world and suggestive evidence obtained during the
survey, indicate that overcrowding is an extremely important factor in
spreading tuberculosis disease.

Fraspoesia (Yaws).
Where frequent medical patrols were combined with appropriate treat-
ment, framboesia was well controlled. Elsewhere framboesia was widespread.

CALORIES.

As judged by clinical evidence it is probable that the general level of
calorie intake was satisfactory, except in the case of pre-adolescent chil-
dren, older adults, and at the village of Koravagi

PROTEIN.

Signs of gross inadequacy of protein were not detected, but the technique
of the survey did not provide the opportunity to detect lesser degrees of
protein inadequacy.

Ascorelc Acmp (Vimamiy ().
The intake of ascorbie acid was adequate in all areas

OraEr ViTaumiys,

No signs suggestive of vitamin A, thiamin, riboflavin or niacin deficiency
Were Seen.
Irox.
It iz possible that the adult females would benefit from a greater intake
or iron.
TomixE.

Attention is directed to the existence of areas of endemic goitre in New
Guinea.

Carcium axp Viramix D,

Comparatively few cases of subelinieal rickets were detected by radio-
logical examination. This has been attribtued to an adequate calcium
intake combined with a maximum exposure of the skin of both the mothers
and babies to sunlight.

Recommendations Arising Out of the Report on Health and Nutritional Status.

The purpose of this report iz to help to disclose the nature of the
nutritional problems, and to add information as to the extent of some
problems of disease in New Guinea.

1. Malaria was found to be a prime factor responsible for lowering the
physical status of the natives. It was a significant factor in the produe-
tion of anaemia and thus interfered with nutritional status.

It iz recommended that—

“First consideration be given to finding ways and means for pre-
venting and controlling malaria in native villages.”
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9, Tuberculosis is a serions menace in some parts of New Guinea.
Evidence from other parts of the world and suggestive evidence obtained
during the survey indicate that overerowding in the huts and propinquity
of huts is an important factor in spreading tuberculosis disease.

It is recommended that:

“Every effort should be made to prevent overcrowding in villages.

No encouragement should be given to building more elaborate huts
if overcrowding is likely to be a result.”

3. Where frequent medical patrols were combined with appropriate
treatment framboesia was well controlled. Elsewhere framboesia was wide-
spread.

It is recommended that:—

“Every effort should be made to inerease the scope and frequency
of medical patrols.”

4, The work of the survey was often handicapped because of the lack
of ecomprehensive village records.

It is recommended that:—

“The essential need for aceurate and comprehensive village records
in any plan of medical research in the field should be stressed.”

5. The intake of ascorbic acid was adeguate in all areas examined. This
finding is no doubt due to the fact that the village diet consists largely of
fresh foods of vegetable origin. Although the dietary problems of native
labourers who work either on plantations, or in urban occupations, were
not within the scope of the survey, yet the fact that such people are usually
dependant upon food grown at a distance (often imported from overseas)
which has frequently lost much of its nutritive value, emphasises the
need in labourers for a plentiful supply of supplementary foods (e.g.,
green leafy foods).

It is recommended that:
“Consideration be given to the development of native gardens of
supplementary foods (e.g., green leafy vegetables) in and around plan-
tations and urban areas, and of the more widespread use of these
foodstuffs.”

6i. Most of the basie scientific data of the physiology of the human body
has been obtained by studies on people of Caucasian origin, who are
living in the temperate zones of the world.

It is doubtful if the application of these facts to Melanesian and
Polynesian peoples, iz justified. There is some evidence at present available
to suggest that the physiological “make up” of these people differs signifi-
cantly from that of Caucasian stock living in temperate zones,

It is recommended that:—

“Consideration be given to the long-term study of the phyziological
characteristies, particularly those relating to physiological food require-
ments of Melanesian and Polynesian peoples. This must be done in
the areas and preferably on people living under as mear as possible
natural conditions. This would involve the development of high-grade
physiological and nutritional laboratories at suitable sites in the area.”
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Taste II.—EFFECT OF MALARIA ON HAEMOGLOBIN LEVELS.

Blood Spleen No Evidence
Parasites, Palpable. of Malaria.

Busama—

No. of observations ... ... 67 20 55

Mean Hemoglobin ... ... 10-26 8:71 10-23
Kaiapit—

No, .. zf 49 449 38

Mean Hb. ... 9495 9118 11-665
Patep—

No. ... o 22 40 101

Mean Hb. ... 10-95 11-155 11-64
Kavitarja—

No. ... 13 33 78

MEM H.Eh wea sag maa 9'334 9'43“1- lﬂﬂ-ﬁﬁ
Koravagi—

N .o 31 46 1]

Mean Hb. ... 11-483 11-008 11-668
Total— 182 248 332

. | T 10-3 10-0 i 11-1

Mean Hb. ... 1-789 1874 1-643

SED- LES ] LR ] LT ] aes

Haemoglobin Hb expressed as grams per 100 mils. of blood.

SIGNIFICANCE OF GORRELATION DIFFERENCES (total villages).

No Evidence of Malaria,
Splzeﬂn Palpable (10~0.) {11-1.)
Blood Parasites + (10:3) ... ... Not significant. Very highly significant.
P < 0001
_iﬂﬂ]l l b]ﬂ lﬂ'ﬂ Ty T GEEAEE P "‘.-: “‘ml
o Skl Very highly significant.

*34562—6
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TasLE III.—CORRELATION OF SIZE OF SPLEEN WITH HAEMOGLOBIN

AND SERUM PROTEIN LEVELS.

Spleen
Spleen 5 or
not IPJI;IL““ oF, 3F, 4F. | More.
Palpable, | } Finger-

Hemoglobin 11-1 10-3 11 97 9-6 95
gms./100 mils.|  (332) (73) ©4) | 56) | (39 | ()

Serum Protein 7.2 7-44 745 76 71 75
gms. /100 mils.|  (350) (74) (70) | @n | @8 | @6

Figures in brackets are number of observations.

Tasre IV.—EFFECT OF HOOKWORM DISEASE ON HAEMOGLOBIN LEVELS.
(Haomoglobin Hb expressed as grams per 100 mils blood.)

Egg Count/gram.

ia
Village. o Below | 1,001- | 4,001- | 8001- | Above.
1 1,000. 4,00H). 8,000. 12,000. 12,000.
Busama .| Ne. 45 39 15 8 6
Hb. .. 99 10-0 10:0 97 104
Esispit ... ..|No. .. 47 34 17 3 2
| Hb. . 968 10:25 09 13 11-6
Patep o No. 5l 60 20 13 2
| Hb. el 114 11:5 115 110 885
Kavitaria .| No. 65 41 T 2 2
Hb. 10-5 10-7 10:7 10-7 85
Koravagi | No. 46 44 12 2 3
Hb. o 10-8 12-6 11-6 13-4 11:5
Total s Nov 254 218 80 28 15
| Hb. 10-597 10-82 10-853 10-830 10-94

Comment : No apparent effect noted.



163

TasLe V~TUBERCULIN REACTIONS,

: 24s Strong
Negative. Positive. Positive.
Village. Age. Total.
No. o5 No. % | No. o

Bugama ... ... 0—10| 67 | 977 3 2.3 s v
11—16 | 50 | 77 10 | 154 6 76| 65

16—20 | 26 | 578 16 | 356 3 67 45

21—30 | 28 | 3290 | 36 | 515 11 51 70

31—40 | 12 | 24 81| 63 9 | 18 50

41—50 6 | 172 18 | 516 11 | 314 35

51—60 ol [ ) g | 20 10

Over 60 2 | 333 1 | 167 3 | 50 6

Kaiapit ] 0—=10] 17 | 100 17
11—15 | 23 | 959 1 41 24

16—20 | 15 | 834 2 | 111 1 56 18

21—30 | 43 | 768 10 | 179 3 54 | 58

31—40 | 46 | 808 11 | 193 57

41—50 | 14 | 824 3 | 176 17

51—60 6 | 546 4 | 364 1 91 11

Over60| 13 | 81-2 3 87 16

Patep | 0—10| 43 | 915 3 43 2 4+3| 47
11—15 5 | 100 6

16—20 | 12 | 924 1 76 13

21—30 | 14 | 667 5 | 238 2 05 21

31—40 5 | 454 3 | 2713 T 11

41—50 T 1| 125 8

51—80 5 | 625 2 | 25 1| 125 8

Ower 60 s 1 104 i o 1

Kavitarin J 0=10| 20 | 969 1 31 30
11—15 | 11 | 424 | 11 | 424 4 | 152 | 28

16—20 9 | 410 | 10 | 455 O T

21—30 6 | 140 | 28 | 652 9 | 200 | 43

31—40 3 625 25 | 521 20 | 417 | 48

41—50 4 | 18 13 | 52 8 |38 25

51—60 1 53 12 63-2 6 380 19

Over 60| 2 9-1 13 | 591 7. | amg | 28

Koravagi ... | o0—10| 45 | 817 9 | 164 1| 18| 55
11—15 6 | 375 10 | 625 16

16—20 & .. 28 8 | 75 8

21—30 g | 210 30 | 79 38

31—40 5 | 208 19 | 792 24

41—50 4 | 444 5 | 5566 9

51—60 1 | 50 1 | &0 2

Over 60 - 3 | 100 3

Total .. Ll 030 00| 08 14 | 64 4 182 219
11—-16| 95 | 70 32 | 236 9 661 136

16—20 | 64 | 40 34 | 212 8 501 106

21—30 | 94 | 412 | 100 | 8356 | 25 | 11 228

31—40| 71 | 375 | 89 | 47 32 | 168 | 100

41—50 | 35 | 374 | 40 | 426 19 | 20 :|] o4

51—60 | 14 | 28 26 | 52 10 | 20 50

Over60| 17 | 355 21 | 4 10 | 21 48

i
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Tasre VL—INCIDENCE OF CLINICAL TUBERCULOSIS.

: No. of Suspsoted Bone and Glandular
Nillage. Observations. | o SmONSIY | going T.B. T.B.
Busama i2 167 & 1
Kaispit . 111
Patep ... 5 157 1
Kavataria ... 195 3 2 1
Koravagi = 143 2
Total villages 773 8 a 3
Tasre VIEL—MISCELLANEOUS DISEASES—ALL AGES.
Fram- :
No. of ” : Tinea
hoeaia . Tropical | Ulcer : :
Village. DM&- Qkin | LePrOSY. Goitre. oo, b Bakies: Scabies. 4 w:lih“
* I s G!ll-hl
Busama 187 |11 (6-6) Nil. Nil. Nil. Nil. Nil. b (0-6)
Kaiapit 111 |13 (11-7) | Nil. | 4 (37) Nil. 7(63)| Ni | & (54
Patep ... 157 8 (5-1) Nil. Wil Nil. 2 (1-3) Nil. (10 (6-4)
Eavitaria] 195 Nil Nil. Nil. | 3(15) | & (25) Nil. 1 (0-5)
Eoravagi| 143 |17 (119} | 2 (1-4) | Nik. | 1(07) | Nil. |17 (10-2)]14 (9-8)
Total ... 773 |40 (6:3) J 2 (0-26) 4 (0:52) 4 (0-5) |14 (1-8) |17 (2:2) (32 (41)
Figures in brackets are percentages.

TasLe VIIL.—-DISEASE PATTERN INFANTS UNDER TWO YEARS APPROX .,

(Group A, under 29 inches in length approximately under 1 year.)
(Group B, 29 to 34 inches in length approximately 1 to 2 years of age.)

i
Malaria Spleens Hook- |Framboesia[Scabies and| Tinea
- Parasites. | Palpable. worm. (Yaws). | Impetigo.
Village.
aB.ﬂ.B.&BAB|AB&B
Busama ..+ 7+ 8+ 8+ 7+ U+ o+ 1+ 1+ o+ o+ of+ o
— 0— 2— 5— 31— 2— 23— 9— 9— 10— 10— 10— 10
Ksispit ...+ 8+ 4+ 10+ 5+ 4+ 4+ 1+ 2f+ o+ o+ e+ o
R I X L Ml L K Bl L B M i
Patep .|+ O+ M+ o+ I+ o+ 101+ o+ al+ o+ o+ o+ 1
LA B8 T g R MR Ll Kl B Bl S RBE E E
Kavitaria ...+ 2 Nil [+ O Kil [+ o Nil |+ 0 Nil [+ 0 Ni |+ 0] Ni
— 6 Nil |— 8 Nil |~ 8 Nil |~ 8| Nil |— 8 Nil |— 8 Nil
Kotavagi ..+ 2+ 3+ 3+ 6+ t‘t a+ g+ H+ s+ 4+ o+ o
— 68— 3— 71— 4— 3— o— s— o— 7— 6— 10— 10
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TaerE XIL.—WEIGHT FOR HEIGHT—NEW GUINEA NATIVES—2-20 YEARS

Australians.* | Natives—Male. Natives—Female.
3 Males |Females : No. of ; No. of

Height | ., - . | Height | Wt. Height] Wt.

in ins. | Wi 0 ) W i |50 50, | i b, 1’?‘“&' Range. in ins. in Ib, | Read-| Range.

I

35 | 29-41 [23{!3 | 35 | 307 9 | 2644 | 35 | 28 | 5 25-30
36 | 31 20-49 36 | 328 13 | 2850 | 36 | 311 5 | 27-34
37 | 31-71 | 3208 37 | 31 8 | 27-46 | 37 | 287 6 | 22-32
38 [3385 | 3319 | 38 |338 12 | 81-40 | 88 | 31 6 | 20-34
39 |3472 [3468 | 30 | 338 13 | 30-38 | 39 | 338 5 | 31-88
40 |3632 | 3582 | 40 | 342 9 |32-37| 40 | 33 2 | 30-36
41 | 3796 | %607 | 41 | 373 3 |35-41| 41 | 389 | 11 | 32-57
42 | 3961 | 39-9 42 | 392 12 | 28-83 | 42 .| 386 | 10 | 31356
43 | 4144 | 418 43 | 39 9 | 3548 | 43 | 411 | 11 | 34-82
44 441 (428 | 44 | 415 8§ | 3045 | 44 | 408 9 | 38}44
45 |451 (4562 | 456 | 445 14 | 36-687 | 45 | 50-8 9 | 39-94
46 | 481 |478 | 46 | 48 12 | 45-50 | 46 | 461 | 13 | 38-83
47 | 496 | 504 7 |51 | M4 | 42-77 | 47 | 457 8 | 4149
48 | 517 | 524 48 | 507 | 12 | 4754 | 48 | 477 | 11 40-55
49 | 54 553 40 | 523 8 |48-62 | 40 | 5386 | 12 | 49-59
50 | 572 | 564 50 | 5865 12 | 46-64 | 50 | 54 8 | 47-62
51 | 595 | 59-81 51 | 567 9 | 563-61| 51 | 556 | 11 50-61
52 | 62 622 52 | 636 12 | 55-105| 52 | 604 | 11 51-63
53 | 655 | 664 53 | 648 11 | 56-70 | 53 | 641 8 | 58-78
54 | 683 | 693 54 | 685 10 |61-77| 54 | 712 5 | 66-774
56 | 712 |72 55 | 735 3 |67-83| 55 | 765 | 11 | 61-9b
56 | 761 | 776 56 | 77 9 |70-84| 56 | 771 | 11 | &i-100
57 | 790 | 788 | 57 | 865 g | 85-88| 57 | 831 | 11 | 7101
58 |887 |836 | 58 | 848 7 | 7590 | 58 | 885 9 | 73-101
50 | 891 |885 | 59 | 974 5 | 86-118] 50 |951 | 12 | 83-113
60 | 919 |954 | 60 | 022 5 | 84104 60 | 067 | 11 | 77-112
61 | 978 | 997 61 1035 10 [814-120, 61 (1008 8 | 86-105
62 |101-2 1071 62 1117 11 (100-126 €2 (1103 | 13 | 91-122
63 (1044 (1153 | 63 [1138 7 {111-120] 63 |1184 5 |108-131
64 (1184 | .. | 64 [1132 4 [107-123 64 |107-2 4 [105-110
85 |117-7 3 65 (1273 3 [119-132] 65 |l04 1 104
66 (1215 : 66 1165 2 |112-121] @6 | ... 2
67 | ... ) 67 v | 87 ;
638 |. 3 68 : 68 :

(85"—41") taken from ** The Health Record of the Lady Gowrie Child Centres,”
Commonwealth Department of Health, assembled by F. W. Clements and Margaret
Macpherson, Canberra, 1945.

(42"—667) taken from * Medical and Physical Surveys of School Children of

N.EW.” by A. E. Machin.

Beport of 24th Meeting

of the Australian and New

Zealand Association for the Advancement of Science, Canberra, 1939, page 108,
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Introduction.

This report deals with a parasitological investigation of the natives of
the five villages selected for the nutrition survey. The programme allowed
about four weeks’ work in each village, starting at Busama in May and
ending at Koravagi in December, 1947. As far as possible all those natives
examined for nutritional status were subjected to a parasitological exami-
nation, Most attention was directed to malaria and hookworm disease as
both are of wide distribution in New Guinea, and both can lower the level
of haemoglobin in the blood. In addition, some idea was obtained of the
incidence of infection with Ascaris, Trichocephalus and intestinal protozoa
in each village. A few examinations for microfilariae were made.

Material and Methods.

MaLARIA,

Blood for a thick and a thin film was taken from the patient directly
after the biochemist had taken a drop of blood for the estimation of
haemoglobin, Approximately 1 cu. mm. was used for the thick drop,
using the method deseribed by Mackerras and Aberdeen (1946). The thick
film was stained by Giemsa or Field’s stain and the whole eu. mm. examined.
The thin was stained only if it was thought it would assist in the identi-
fication of the parasites seen in the thick.

Dr. Hipsley in the course of his clinical examinations recorded splenie
enlargement, and his results are included in this section so as to facilitate
comparison with the parasite rates.

HoorwoRrM.

Faecal specimens to be examined for helminth eggs and for faecal
protozoa were collected in waxed paper cups (ice cream eups). The eups
were handed out to each persom the day before the specimen was wanted
and collected the next morning. It was therefore impossible to be certain
that the specimen really came from the individual who handed it in, This
source of error was avoided as far as it could be by questioning each
person as he or she handed in the specimen and by only getting one speci-
men from each household on any one day, where this could be arranged. It
is thought that the results are fairly reliable on the whole but that in this
respect the results for Patep, Busama and Kavataria are more reliable
than those for Kaiapit and Koravagi.

Egg counts by means of the “MeMaster” method (Gordon and Whitlock,
1039), were carried out on each specimen so as to get an estimate of the
intensity of hookworm infection in each village. Thiz method does not
appear to have been used previously for intensity studies on human hook-
worm although it has been in use for several years in veterinary laboratories
for counting nematode eggs. It iz quicker and easier than the well-known
Stoll Dilution Counting Method and appears to give results that are at least
as reliable (Gordon and Whitlock, 1939), (Peters and Leiper, 1940).

As only 1/150 g. of faeces iz examined, light infestations may be missed.
On the average a count of one egg to 1/150 g. corresponds to an infestation
with about three or four female Necator americanus so the figures for the
incidence of hookworm (and of Ascaris and Trichocephalus) will be slightly
lower than if the Willis method were used. To overcome this, if no hook-
worm eggs were seen, the top liquid from the dilution tube used in the
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McMaster method was poured off into an 1 oz. container and a slide inverted
over it as in the Willis method. Ocecasionally extra positives were found
in this way. These are recorded in the tables as positives with zero count.

The egg counting technigue actually uszed deviated slightly from the
original MeMaster method. The sample of faecces (1 z. instead of 2 g.) was
weighed out on a small piece of sanitary paper and the whole transferred to
a 6 in. by 1 in. dilution tube marked at 45 ml. Five ml. of water were
added and the tube was allowed to stand for half an hour or longer. The
faeces were then thoroughly mixed with the water by means of a glass rod.
Finally, saturated salt solution was added to the 45 ml. mark, and the
tube was stoppered and shaken well. The rest of the technique was exaectly
as described by Gordon and Whitlock save that the volume of the faecal
suspension examined for eggs was 0.3 ml. (a square chamber 0.15 cm.
deep with a side of 1.42 em, was used). Hence the eggs in 1/150 g. of faeces
were examined as against 1/200 g. in the original method. As the specific
gravity of the emulsion is 1.17-1.18 other kinds of nematode eggs, such as
Ascaris and Trichocephalus, are also recovered.

The actual counts were multiplied by 150 so as to express them as per
gram of faeces. They were also corrected for the consistency of the stool.
The factors used were x1% for soft formed stools, x2 for mushy stools and
x4 for diarrhoeic stools. Thus all the counts are expressed per gram of
formed faeces.

As is usual in people living largely on vegetable food the stool classi-
fications of “soft formed” and “mushy”™ were in the majority.

Tasre 15—~8TOOLS CLASSIFIED IN TERMS OF CONSISTENCY.

Stool (lasses.
Village. -
Formed. | Soft Formed. Mushy. Diarrheeic.
Busama a4 55 i 16
Kaiapit 19 48 | 31 2
Patep ... 28 31 | 41
Kavataria 24 31 44 1
Koravagi ... .. 31 !I 20 1| 40

Currvres ror Hooxword LaRvAE,

Sterilised earth was mixed with a portion of the stool in a waxed
container and left at room temperature for ten days or more. The
infective larvae were recovered by a modified Baermann apparatus and
identified as Necator or Aneylostoma by an examination of the buceal
structure confirmed, if thought necessary, by measuring the position of the
genital rudiment. These and other characteristics used to differentiate the
infective larvae of the two species are summarised by Heydon (1927).

Firariar, INFECTIONS.

A few of the people in each village except Koravagi were examined at
night (after 9 p.m.) for microfilarine. A large drop of blood was examined
either directly under a coverslip or after staining with Giemsa’s or Field's
stain. Pogitive films were fixed in aleohol and stained with haematoxylin
for the complete identification of the microfilariae.
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Fapoarn Prorozoa.

Faeeal smears were examined in iodine and in 1/300 eosin or in physio-
logical saline. If further examination was necessary smears were fixed in
Schaudinn’s solution and stained with haematoxylin., Only one specimen
from each person was examined.

Results.

Hoogwoura,

Practically all the natives, with the exception of infants, were found to
be infected with hookworm. (See Table 1 and Tables 2 to 6.) There was no
marked difference in the incidence in the five different villages. If children
less than two years old are excluded the percentage infected in each village
became :—Busama, 94.7 per cent.; Kaiapit, 94.4 per cent.; Patep, 97.2 per
cent.; Kavataria, 98.2 per cent.; Koravagi, 98.3 per cent.

The Hookworm Campaign Survey (Lambert, 1920, 1921) found the
incidence in Busama to be 100 per eent, (77 people examined), while the
incidence in a number of Purari delta villages averaged 72.2 per cent.
(1,033 people examined).

The egg counts are set out in Tables 2-6 so as to show the number of
people of each sex in their different age groups who had counts of zero,
150-999, 1,000-2,999, and so on, as well as the number who were negative.
These tables also give the mean and the median of the positives in each
age group. The median is given as well as the arithmetic mean because
egg counts have a very skew or even a J-shaped distribution and conse-
quently the latter is not a very useful average. The median is the egg count
above which lie 50 per cent. of the values found. Although the egg count
gives only a very rough idea of the number of worms infecting an
individual an adequate conception of the level of infection in a community
ie obtained by carrying out a large number of egg counts.

It has been shown by a number of investigators that the egg count and
the haemoglobin level are related. One investigation that seems useful
for comparison with the results obtained in New Guinea is that of Hill
and Andrews (1942), who examined the egg counts and haemoglobin values
of 1,141 white residentz of South Georgia, [United States of America. In
this area hookworm is prevalent and is due, as in New Guinea, to Necafor
americanus, but malaria iz unimportant. They found that ecounts below
5,000 eggs/ec.c. caused little change in the haemoglobin levels, while above
this figure the haemoglobin fell rapidly. (For practieal purposes 1 e.c.
faeces may be taken as equal to 1 gm.)

The following table shows our findings in New Guinea for males over
the age of fifteen. Tt was thought best to exclude adult females whose
haemoglobin level is affected by pregnancy and menstruation and also
children below 16 years as the haemoglobin varies with age. The numbers
of natives with high hookworm counts are too few for much reliance to be
placed on the figures. However, there iz no evidence of a marked fall in
haemoglobin levels at egg counts over 5,000/2. Tt would probably be worth
while carrying out an extended investigation to determine the worm burden
that causes measurable loss of haemoglobin in New QGuinea natives,
especielly as some native peoples are believed to have more resistance
to Necator infections than whites. Probably the central highlands where
malaria is less of a complieating factor would be the best place.
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TasrLe 16.—COMPARISON OF HAEMOGLOBIN VALUES WITH HOOKWORM

EGG COUNTS.
Yillage, Mean Hb, In g./100 ml. for males, 16 and over, with egg connts falling
in the range.
Nog. 0, 150900, | 1,000= | 3,000~ | 5000~ | 7,500~

2,000, 4,900, 7,498 0,999, (10:000+  Mean.
Patap Wo. 2.0 . | s 123 Elﬂ] 12-6 (13) | 11-7 (3) | 11-9(7) | 11-T (4) | 152 {13 12-3
Buzama | [T [ 110 (0% |1k:7(8) |11-2q¢8) | ...... 11-2 (1) | 11-7(2) | 11-8
Kajapit weey G (L) (LO-B(2) |L11-8(7 114 (8) |11-2(1} 4 .inees 125 (1) J;-E{Ig 114
Korav i |y (i 12-0 (15) | 13-2 {0y T12-L{5) | ...... | -oniic 13-3 (2 150
Kava (12001 |121(3) |11-622) |10-6(6) |11-8(d ]| ... 101 | ...... 116

The figures in brackets are the number of individuals in each group.

In the various villages the number of people (and the percentage) who
have counts of over 3,000 eggs per gram were Busama, 29 (20 per cent.);
Kaiapit, 17 (14 per cent.); Patep, 37 (24 per cent.); Kavataria, 7 (6 per
cent) ; Koravagi, 15 (12 per cent.).

It will be seen from Tables 2 to 6 that the intensity, as well as the
incidence, is fairly uniform for the five villages. Busama and Patep
showed the highest intensity and Kavataria and Kaiapit the lowest.

In three of the villages, namely, Busama, Kaiapit and Patep, there were
well made latrines that appeared to be regularly used by the adult natives,
while in the other two, latrines were used little or not at all. It is probable
that infection oceurs in the gardens rather than in the village in many
cases, Indeed, at Busama, where the village iz built on bare sand exposed
directly to the sun’s rays and probably unsuitable for the development of
hookworm larvae, the natives could accurately deseribe the symptoms of
“ground iteh,” and blamed it on visits to the gardens after heavy rains.
Also the egg count for adult females was higher than that for adult
males in all villages, and the women spend much more time in the
gardens than the men.

[t may be mentioned here that hookworm egg counts were made on a
series of hospital patients at Kiriwina who were not supposed to be
suffering from hookworm disease. Considering only those who came from
inland villages the ege counts on 13 males (aged from 10 years upwards)
had a median of 4,350 and an arithmetic mean 6,880, while those on 12
females (aged from 8 vears upwards) had a median of 2,400 and a mean
of 4,050, Comparing these figures with those for Kavataria (Table 5) it
seems that the hookworm intensity in Kavataria is lower than might be
expected, presumably due to its position on the shore.

Close to Busama, but about a mile from the coast, is the small hamlet
of Guado. The half dozen huts are surrounded by thick vegetation which
comes right to the edge of the village clearing. No latrines were in use
and it was evident that the surrounding bush served the purpose. Com-
pared with Busama the inecidences of hookworm and Trichocephalus were
at the same high level, but Ascaris infeetion rates rose from 10 per cent.
(Busama) to 50 per eent. The hookworm egg counts also showed a slight
average increase as compared with Busama, probably due to a heavier soil
infestation in the immediate vieinity of the village.
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Lambert (1920, 1921) in the course of the Hookworm Campaign im
Papua and in the Mandated Territory, carried out worm counts on some
natives at Moresby and at Rabaul. These worm counts would tend to
underestimate the number of worms per native as it is difficult to recover
all the worms. The figures are set out in Table 7, together with the
equivalent number of eggs/g. of stool caleulated on the basis of 50 eggs/gm.
— 1 female worm and that the sexes are equal in number.

TasrLe 7T.—CALCULATED HOOKWORM EGG COUNTS (after Lambert 1921).

Number of | No. of Worms Caleulated
People. Recovered., % i Eggs/g.
Papua. ... 20 1,746 87-3 2,200
Mandated Territory ... 187 17,850 955 2,400

It will be seen that these figures are of the same order as ours.

Larval Ezaminations,

The species of hookworm found in New Guinea is almost always Necator
americanus. Lambert (1920, 1921) found a ratio of 21,354 Nector ameri-
canus to 12 Ancylostoma duodenale from 258 natives in the Mandated
Territory and a ratio of 2,111 N. americanus to 22 4. duodenale from 68
natives in Papua. It was thought that in view of the great movements
of native people during the war, together with the presence of numbers
of troops, in particular the Japanese, who might have been infected with
A. duoedenale, that this latter species may have become more common.
However, the results do not support this supposition (Table 8).

TasLk 8. —EXAMINATION OF HOOKWORM LARVAE TO DETERMINE

THE SPECIES.
b Species of larvae.
Village. e il P cens Alﬂ?lo::g:m
g larvae. No of No. of
Necator. Ancylostoma.
Buzama 17 G674
Kaiapit 13 1 739 2
Tt . bivaeodlh il 16 797
Kavataria ... 15 717
Koravagi e : ] 20 3 1,163 10

——

These Ancylostoma larvae may, of course, have been A. braziliense and
not A, duodenale. A. braziliense was found in the loeal dogs at Koravagi.

Orrner HeraxrHs,

Trichocephalus trichiura.

The incidenee of infection with this worm is strikingly higher in
the three coastal villages than in the two inland villages. (See Table
1.) Busama, Kavataria and Koravagi have incidences of 76 per
cent., 88 per cent. and 82 per cent., respectively, as compared with
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4.5 per cent. and 10 per cent. for Kaiapit and Patep. The reason
for this difference is not clear. Kaiapit would seem from inspection to be
an ideal place for the propagation of Trichocephalus infeetions; most of
the huts have earthen floors, and the overhanging eaves provide shade in
addition to that of the numerous trees between the houses, while just
beyond the boundary fence is a belt of trees where the children play. The
difference is not due to the type of house, as the houses in Busama, Patep
and Koravagi are similar, being the type built on piles, while those at
Kavataria and Kaiapit very often are built low on the ground and have
dirt floors.

Kaiapit and Patep probably both have somewhat lower rainfall than
the other places. XKaiapit has an average annual rainfall of 97 inches
with a well marked dry season from May to November, the monthly falls
then being two-three inches. The rainfall for Patep is not known, but
is probably about the 100 inches mark. (Bulolo has an average rainfall
of about 70 inches.) During our stay (July-August) it was usually cloudy,
often there was a mist, and a fine drizzle of rain would fall. The rainfall
-at Busama is probably similar to that at Lae and Salamaua (177 inches
-and 154 inches, respectively), with the S.E. season definitely wetter than
the N.W., but the rainfall is heavy in all months. The rainfall at Losuia
(about half a mile from Kavataria) averages 153 inches per annum;
rainfall is heavy in all months with a maximum in the middle of the
N.W. season. The rainfall at Koravagi is not known, but is believed to
be very much less than at Kikori, the nearest place where rainfall records
are kept, and one of the wettest places in Papua. (Average rainfall for the
five years ending June, 1941, 229.8 inches.)

It is hard to see that the difference in intensity of infection is due to
differences in rainfall.

Patep is situated at about 4,000 feet above sea level and the nights are
distinetly cold. However, this should not affect transmission. Heydon
(1940) found the natives in the meighbourhood of Mogay, near Mount
Hagen, who live in villages at 5,000 feet or more above sea level, were
heavily infected with T'richocephalus (85 per cent.).

Ascaris lumbricoides.

The incidence of Ascaris is shown in Table 1. It was always less than
that of Trichocephalus, in most eases much less. In spite of some differ-
ences in the life eyeles, the epidemiology of the two worms is similar and
Ascaris eggs seem to withstand adverse conditions better than Tricho-
cephalus eggs., Onece again the incidence iz higher in the three
coastal willages than in the two inland ones. However, Heydon (1940)
found the Mogay natives to be 90 per eent. infected.

Enterobius vermicularis.

The examination of faeces is useless for determining the incidence of
Enterobius, special techniques such as swabbing the anal folds being
necessary. Consequently the figures shown in Table 1 are no indieation of
the true incidence., At Patep there was an unexplained increase in the
number of infections found in the course of the egg counts.
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Strengyloides stercoralis.

Two people in Koravagi were found to be infeeted with Strongyloides.
The infections were found during the examination of eultures for hookworm
larvae. Strongyloides larvae float up in salt solution and heavy infeetions
would have been found while counting the hookworm eggs. Lambert (1920)
in the course of the hookworm campaign in Papua found 8 infected with
Strongyleides out of 10,372 native villagers (0.08 per cent.). In must be
remembered that in these campaigns the specimen was rejected as soon as
one hookworm egg had been seen, so the incidence of other worms is
understated.

Heterodera sp.

Eggs of this vegetable paraszite are found oecasionally in the faeces having
passed through the intestinal tract unchanged. The worm lives in, and
causes, root nodules in many plants, such as carrots, parsnips.

Unidentified Nematode Egg.

An egg resembling Trichostrongylus was found in one specimen from
Kaiapit (together with hookworm and T'richocephalus). The egg was
colourless, slightly narrowed towards one pole and measured 114 by 65
microns. The content was finely granular, with some larger granules.
towards the periphery. Ounly hookworm larvae were recovered from cultures.

Filariasis.

Only a few examinations for the presence of the microfilariae of Wauche-
revia banerofti were made in each place. These were found, as expected, to
be the periodic type. At Busama and Guado of 24 examined 5 were positive,
at Kaiapit of 25, 11 positive; at Patep of 15, none positive; at Kavataria
and Mulosaida (Mulosaida is about 50 yards from Kavataria) of 65, 11 were
positive. None of the Koravagi natives were examined, but 3 out of 10
natives of the Purari Delta were positive. (Elephantiaziz is not common,
but a few cases were found in Busama and Kaiapit.)

InTEsTiNaL ProTOZOA,

The incidence of the various species is given in Table 9.

The percentage of people passing E. histolytica eysts varied from 9 per
cent. at Koravagi to 26 per cent. at Patep, which is rather high as compared
with the 1 per cent. of cyst-passers found by Avery (1946) among the
natives of a village near Samarai. Since omly one specimen from each
person was examined, the true incidence is even higher, possibly 2 or 3
times higher. However, cases of amoebiec dysentery seem rare, One was
encountered at Busama., Heydon (personal communication) in an investi-
gation of dysentery outbreaks in the labour lines at Wan and Bulolo found
one case of amoebie dysentery among 26 natives suffering from dysentery.
Lancaster (personal communication) saw no pathological features of
amoebiasis in about 150 post-mortems (including 30-40 dysenteries) in an
Angau hospital.

Backhouse (personal communication) saw a chronic ecase of amoebiasis,
with liver abscess, in a New Guinea native at an autopsy in Rabaul; a small
percentage of natives there had F. histolyfica eysts but there were no acute
intestinal amoebic infections. Natives in villages near Finschhafen
(examined in 1937) had a fairly high percentage of cyst-passers (about 10
per cent.) but ne acute amoebiasis. Many of these eases showed only
uninucleate evsts,
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In the five villages included in the present survey these eysts, morpho-
logically E, histolytica but with one or two nuclei, were relatively common
and in many cases no quadrinucleate cysts were found, Heydon (1940)
records only one quadrinucleate cyst from 49 cyst-passers in villages near
Mogay ; nearly all were uninucleate.

Isospora hominis.

Qocysts of Isospora hominis float up in salt solution but may be easily
anigzed when one's attention is concentrated on the larger nematode eggs.
Only one case was found, a 24 year male of Busama., Qoeysts were still
present on a second examination four days later, but it was impossible to
get any more specimens of stool from the native. The cysts measured 27
x 11.5 p and were cultured to the sporozoite stage.

Infections with Isespora hominis arve rarve in most parts of the world but
Heydon (1940) found it to be common in Mogay distriet (12 out of 227
mnatives = 5.2 per cent.).

MALARIA.

With the exception of Patep all the villages show a high rate of malaria
+4ransmission and fall into the hyperendemic category. The spleen rates for
the 2-9 year group are:—Busama, 74 per cent.; Kaiapit, 83 per cent.;
Patep, 15 per cent.; Kavataria, 63 per cent.; Koravagi, 52 per cent. If
Mulozaida is included with Kavataria (it is a similar village only 50 yards
away) the spleen rate is 47 per cent. Ford in 1938-30 (Malaria in the S.W.
Pacific) found the spleen rates in a number of Trobriand villages to vary
from 4-30 per cent.

The age distribution of the spleen rates is set out in Tables 10-14,

Patep is situated at an altitude of 4,000 feet and probably owes its lesser
incidence of malaria to this fact. During our stay mosquitoes of any kind
were rare in the houses and anophelines were never found. The infants
appeared to have escaped infeetion. Perhaps transmission occurs during
visits to other villages at low altitudes, or while working in the gardens
which extend down the sides of the valley and are well protected by
vegetation.

The three species of Plasmodium were found in each wvillage but in
varying amounts. Films classed as unidentified were those which showed
an occasional ring in thick films; too few parasites for a search of the
thin films to be worth while. Films of this type were found in every
village, including Busama, where the transmission rate of P. vivar was
greatly in excess of P. faleiparum. They were rare in films from infants.

The parasite rates are also set out in Tables 10-14. It will be seen that
the high rate of transmission indicated by the spleen rate at Busama and
Kaiapit is confirmed by the high proportion of infants infected, 11 out of
12 and 9 out of 9 respectively. At Busama a baby only T weeks old was
found to be infected with £, vivaz. Both in Busama and Kaiapit the great
majority of infections in the infants were with P. vivaz. Presumably trans-
aission in the months before our arrival was mainly confined to P. vivaz.



186

The anophelines of Busama and Kaiapit were 4. punctulatus farauti;
they were commeon at Busama, much less so at Kaiapit. At Kavataria no
anophelines were found in the huts or in our camp. The anopheline popu-
lation is said to breed up during the N.W. season, while we were there at
the end of the S.E. season. At Koravagi also no anophelines were en-
countered. However, at one of the other villages in the Purari delta
A, punctulatus punctulolus and A. punctulatus farauti were found breeding
in an old canoe,

Hairston, Bang and Maier (1947) give the results of parasite and spleen
surveys for nine areas of New Guinea, two of them (Chivasing and Buti-
bum) are comparable to two villages visited by the present survey (Kaiapit.
and Busama).

Chivasing and Kaiapit are two similar villages in the Markham Valley,.
the former about 30 miles downstream.

TapLe 17.—MALARIA—PARASITE AND SPLEEN RATES.
Chivasing Village—4th October, 1944, (Hairston, Bang and Maier.)

No. : P. |P. falci-| Unclas- i Positive |Palpable-
Age Group. gpdiad. [P+ Y00 | alariae. parum. | sified. Mixed. |parasites. Spleen.

1
1

foc per cent.|per cent.
an

0 . a1 e
2—5 11 2 0 2 4 VF. 1. 82 ol
6—10 15 6 0 0 ] 0 67 80
11—15 0 wre 0 o
16-over 25 2 0 0 b 0 27 24

Figures for three surveys of Butibum villages (near Lae) are also given
in the same paper. Another examination of this group of villages is given
in a typeseript report to Australian Army Authorities from Major T. C.
Backhouse, 2/7T Australian General Hospital, Lae (personal communi-
eation).

TasLe 18.—MALARIA—PARASITE AND SPLEEN RATES.
Butibum Villages.—July, 1945. (Backhouse.)

—— i ——

|

P. vivazr. P, maleriae. P. faiciparim.
'.l‘;‘-_h‘ —_— - l:I,v:- PUH.. % PM'
Age, Exmd Unel. | Mixed. | Para- hile
% ‘| Tropho-| Game- | Tropho-) Game- | Tropho- Game- altes. | Spleen..
zoltes. | tooytes.| zoltés. |bocytes.| zoltes, | tocytes.

e

9 TN R T 4 1 0 0 6 4 o o R
FM/1| 93 | 87

2~ 5..] 50 3 1 2 3 23 11 2 \VF/7

VM/L| ...

FMI| 80 98
6-10... 92 2 1 0 1 16 ] 1 |VE/&} ...

VM/1| 60 | 90
11-15...| 51 2 ] 1 0 ' 13 2 1 0 35 86
16-18...| 18 1 1 0 0 2 0 1 0 22 44
Ovwer 18| 200 1 2 0 0 20 2 2 |VF/2| 125

The villages included in this survey were on the Busu River several
miles from the coast. The transmission rate seems to be higher than at
Busama judged by the higher spleen rates and the predominanee of P.
falciparum infections.
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MiLLIPEDES.

Large (10 centimeters) shiny black millipedes were common: when
«disturbed they ejected a copious yellowish fluid from a number of lateral
pores. The exudate was very irritating to skin abrasions; on the skin
surface it soon changed from yellow to red and later dark-brown and
disappeared in about a week. Natives are afraid and take pains to avoid
them. They say the exudate will cause blindness if it reaches the eyes, or
sores if on the skin. This is partly borne out by Mr. Gordon Seott (Talks
Officer, A.B.C., Sydney, and formerly Intelligence Officer with the Aus-
tralian Army), who states that he knows of one case of temporary blindness
(lasting ten or twelve days) in an Australian soldier at Kiriwina, and
several c¢ases of desquamation after contact with the exudate of this
animal. They had the habit of crawling up the legs of stretchers and across

the bodies of sleeping men and were plentiful wherever there was rotting
wvegetable debris.

A summary of the literature in dealing with this subject is given by
Burtt (1947).

SAXDFLIES.

These are a pest in Busama village and bite day and night, but are
egpecially active at dawn and dusk. Day-biting specimens were identified
as Styloconops albiventris de Meyere by Mr. D, J. Lee (Sydney University),
wheo also has species collected from Kaiapit and Koravagi for description.






Tapie 2.~BUSAMA—HOOKWORM INTENSITY BY SEX AND AGE.
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Introduction.

A number of studies were made upon biological material collected from
groups of natives, in the hope that the results would aid in the interpreta-
tion of clinical observations.

Naturally the scope of the biochemistry carried out in such a survey
was limited by two factors, (i) the time that was available at each village
surveyed, i.e., approximately three working weeks; (ii) the methods used
needed to be rapid and reliable, using apparatus that was both portable
and reasonably robust; the survey planned to disturb the native economy
as little as possible, so methods involving much of the native's times, for
instance, prolonged vitamin load-tests lasting several days, could not be

Procedure and Methods.

An attempt was made to carry out the blood tests below on all the
natives who were examined clinically by the medical officer. If, however,
there was any protest by the parent no attempt was made to obtain blood
from very young babies. The blood was obtained by a prick in the ball
of the finger after it had been warmed and washed in hot water. The
washing and warming in hot water, besides facilitating the obtaining of
blood, ensued that all the subjects followed a standard procedure, t.e.,
standing for several minutes and then walking across to where the blood
was obtained. This uniform procedure was probably of value in eliminating
eertain fluctuations in the plasma protein levels (7).

From the lactating women of the villages milk was obtained for the
determination of acsorbie acid. An attempt was made to earry ont thiamin
assays on the milk by the visual method deseribed by Slater (%), but
satisfactory results could not be obtained under the field conditions of
the survey.

In each village a representative sample of the males above the age of
fourteen years participated in the riboflavin load test. After appropriate
treatment the urines were despatched to Canberra where they were analysed

by Miss Catherine F. Fysh.

The methods uzed and commentzs on their aecuraey and ronvenience
arg given below.

1. Broon TEsts.
(a) Serum Protein and Haemoglobin.

From a maximum of 0.15 c.c. of whole blood the specific gravities of
whole blood and serum protein were determined by the gradient method
of Linderstrom-Lang as deseribed by Lowry and Hunter (7).

Serom proteins were caleculated from the specifie gravity of serum by
the formula of Lowry and Hunter (*).

Haemglobin values were obtained by using revised nomogram of Phillips
et al. (') after the specific gravities of serum and whole blood had been
appropriately adjusted. Lowry and Hunter (*) point out that the specifie
gravities obtained by this gradient method are heavier by 0.0016 than those
obtained by the copper sulphate method of Phillips ef al. (*). In addition
to applving this correction to both sernm and whole blood specific gravities
the serum specific gravity was converted to plasma specific gravities by
the addition of 0.0005. The haemoglobins could then be caleulated on the
BOMOZTAM.
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The method was used without modification except that copper sulphate
specific gravity standards were used instead of potassium sulphate. Copper
sulphate was less liable to support mould growth than potassinm sulphate
under the conditions of the survey. The copper sulphate standards were
prepared according to the method of Phillips ef wl. (*).

The figures obtained in the survey were used to caleulate the experi-
mental error of the method. The specifie gravity determinations were
carried out in duplicate and from the differences between the duplicate
determination the standard error of a single estimation, in which duplicate
specific gravity determinations are carried out, was calculated. For plasma
protein determinations, at the 5 per cent. level the error was - 0.10 gm./
100 ml. and haemoglobin error 4 0.4 gm./100 ml, also at the 5 per cent
level.

(b) Plasma Ascorbic Acid.

The dichlorophencl indophenol method used by Farmer and Abt (%)
as deseribed and slightly meodified by Pecover (*) was selected. This
method requires only 0.3 ec.c. of blood easily obtainable by finger prick
and did not necessitate the use of a colorimeter or spectrophotometer, the
end point being judged visually.

Two factors which affect the ease of accomplishing the method were
noted in the survey and are discussed as follows:—

(1) Effect of light on the titration: For a visually clear end point it
was found essential that the titration be carried out in a diffuse
white light. This iz ideally obtained in the open with the sun
obscured by the clouds. However, using reflectors, fairly good
conditions were obtained when working in front of a window.
It was found impossible to judge the end point in light in which
there was an undue amount of red, e.g., light from the setting sun.

(ii) Effect of depth of depression in fitration lile: The shallower the
depressions of the porcelain tile the easier it is to obtain suitable
lighting conditions (there is less shadow from a direct light in
the shallower depression). Whereas tiles of 20 mm. diameter and
6 mm. depth were found quite troublesome, depressions of the
same diameter and 3% mm. depth were quite satisfactory. Unfor-
tunately only tiles of 6% mm. depth were available for the survey.

The experimental error was caleulated as for serum protein and found
to be 0.062 mg. /100 ml., at 5 per cent. level for a single estimation based
on duplicate titrations, This is approximately 50 per cent. higher than
the experimental ervor obtained by Pecover ().

2. Ascorsle¢ Acip ¥ Breast MIiLk.

The breast milk was expressed by hand usually by the women themselves
and the milk was collected away from direct sunlight. The samples were
placed in brown bottles and kept at atmospheric temperature until titrated
%-1% hours after collection. The 2:6 dichlorophenol indophenol method
deseribed by Winikoff (*) was used in the actual determination,

As Winikoff (°) has shown that there is no variation in the ascorbie
acid content of first, middle and end milk, the size of the saruple expressed
in no way affected the ascorbic acid content of the milk., There was no
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difficulty in obtaining the co-operation of the women. While the samples
were being collected the bables were offered milk from a bottle, but this
was quite often refused.

Unfortunately, the number of lactating women in each village was small
and consequently only relatively few assays could be carried out.

3. Rmporraviy Loap TEests.

An attempt was made to gather approximately forty specimens of urine
from the men of each village. The men were assembled about 8 o’clock
in the morning and emptied their bladders prior to being given 5 mgm.
of riboflavin dissolved in about 500 ml. of water. The subjects passed all
their urine for the next four hours into waxed paper cups, fitted with
lids. It was emphasised that as little light as possible fall on to the urine
at any stage during collection. After collection 1 ml. of concentrated
hydrochlorie acid was added to each sample and the volume made up to
500 ml. with water. This removed the formation of any precipitates, ete.,
which ocelude riboflavin in them. Aliquots of 100 ml. preserved with
2 ml. of toluene were despatched to Australia and analysed by the fluoro-
metrie method of Slater and Morell (*).

The relatively large amount of water given with the riboflavin was neces-
gary to induce a satisfactory flow of urine within the four hours. Fven
under guch conditions the majority of the urinary volumes were between
150 and 200 mls. over the four hours.

Owing to losses in transit and the lack of co-operation by the natives

in some villages the number of analyses from each village were considerably
lower than that aimed for.

Results and Discussion.

1. Servy Pro1eix Axp HAEMOGLORIN,

The mean values, together with their standard deviations, of the serum
protein and haemoglobin levels, of the villages surveyed have been set out
in Tables I and IL. The villages have been divided into sex and age
groupings to show the trends and differences in those groupings.

It will be seen that the 0-5 years group consistently has serum protein
values lower than the remaining groups in the village. This is quite eon-
sistent with the findings of Trevorrow ef al. (*) who found that adult
levels of plasma protein are reached by the third year. As is expected, there
is no consistent difference between the males and females in the serum
protein levels.
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TaerLe 1.—TOTAL AND AGE GROUPS,
SERUM PROTEIN LEVELS—VILLAGE BY VILLAGE.

Total Population. -5 years, G-=10) years, 11=64) years,
Village
Mean. | 2.D. No. ‘Mﬂ.n. B.D. | No. Ihuu.lsﬁ.D. No. [Mean,| 5.1). | No.
Busama ....oceeee- M ¥ ; T0F | (86 21 | 745 | 074 21 | 7-80 | 067 a8
R B vo0| ome | ool {bus V58| o 732 1831 | 1 |73 1555 B2
t e ] . . " 4--_.‘ "
ot F| 76 078 | 1084 \gan (10| 6 |742 (066 | 6 |7-48 (054 | 41
Patep M|\ oo ar | 1ped | 648|081 | 21 |71 081 | B |767 |0-60 | 47
F L G081 (082 | 1D | 724 | 042 | 10 |7-88 |087 | 51
F ¢36 [052 | 10 [710 fo4l |- 0 |7-48 |0-88 | 41
Koravagi... M1 - w1788 |06 | 16 |767 035 | o820 o052 | 35
e Bl 79| 078 1214 1994 u-n] 9 |&15 (078 | 8 [812 |067 | 44
TapLe IL—TOTAL AND AGE GROUPS;
HAEMOGLOBIN LEVELS—VILLAGE BY VILLAGE,
Total Population. | =5 vears, ! B=10 vears, | 1180 years.
Village. - T
Mean., | 5.1, No, Hmn.i S.D,I No. i;Mnmu.] A1, | No. [Mean.| 5.ID. | No.
Busama ... M 5 - 4-10] 102 21 | 10-1d 1401 21 | 10-64] 1-44 a6
K 5L oo ves | woef| btoise| af lmaflii2| 11 0BAS | 5
-ﬂl L1 e - . . . - v
v Flg ¥4 Y163 1089 | 2gol181| 6| o73{osz| 6| 995101 | 41
Patep MY anl 136 | sed 1070|142 | 21 1130093 | 8 [11-08(1-81 | 47
F r 1127 1-30 1% | 1108 0-42 10 | 11-51] 1-40 fil
Eavataria M|\ o3| 158 | 1zS| 267|118 | 7| ee4|120| 5 [11-02(148 | 45
el s B
OTAVEE]... A= X ¥ - K - :
| 1146 183 | 1214 | go0l7.93 | o |1078/ 137 | 8 |11-78/134 | 14
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The haemoglobin levels show the same tendeney to rise as age increased.
The 0-5 years group values shown in Table Il are noticeably lower than
the 6-10 years groups and the 11-60 years groups. This is in harmony with
the figures summarized in 1945 by the English Committes on Haemoglobin
Levels (**). It will be noted that the sex difference in the haemoglobin
levels, which is quite marked in the 11-60 years groups, is not apparent
in the other groups. Although the 6-10 years group shows the tendency
it is not marked at this age level.

The frequeney distribution of the values for serum protein and haemo-
globin are shown in Tables III and IV. These show the values for the
five villages totalled and separately. A sex division but not an age division
was carried out.

A number of tests of the significance of the difference (using the “t"
test) between the mean values of the villages was carried out and the results
are summarized in Table V (Serum Protein) and Table VI (Haemoglobin).

It will be seen that Koravagi (mean 7.9 gm./100 ml.) is significantly
higher than the remaining four villages for serum protein values, with
Busama coming next. The Busama mean value is significantly higher
than the means for the remaining three villages which are very close
together.

Patep and Koravagi show the highest mean of haemoglobin wvalues
(11.5 gm./100 ml.) whilst the mean values of the remaining three villages
was quite close to each other and well below the level of 11.5 gm./100 ml.
The values as a whole are quite low compared to populations in England
(*3 and probably ean be explained on the basis of hookworm and malaria
infection (see Parasitological and Medical Reports). Patep was situated
at an altitude of 4,00 feet and during the party’s stay there were very
few mosquitoes seen. Also Koravagi was lacking in mosquitoes whilst the
party was stationed there (during the dry seasom).

It will be noted from Table I that the mean serum protein values are
much higher than are usually found. For instance, a summary (") of
the published values of plasma and serum protein levels, obtained through-
out the world and by various methods shows that a value of 6.9 gm./100 ml
for plasma protein concentration could be taken as the world average.
A value of 7.2 gm./100 ml. was the lowest mean value obtained in this
survey for serum protein concentration.

As a check several determinations were made on white subjects while
on the survey. Table VII shows the values obtained were quite normal
and were much lower than the values obtained from natives in the same
places when the same equipment and standards were employed. Thus it
would seem that either the values obtained are correct or that the method
used is not giving correct answers for natives.
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Tanie VIL—HAEMOGLOBIN AND SERUM PROTEIN LEVELS OF WHITES
IN NEW GUINEA.

. Vilageat | | gubject. | Age. Sex. Protein. | Haemoglobin.
Kttt 1 28 ¥, 65 10-9
2 28 M. 59 12:6
3 48 M. 65 116
4 2% M. 6:2 138
Patep b 32 M. 6-4 13-9
6 2 M. 69 13-9
7 o8 F. 54 115
Eavataria ... 1 28 F. -8 10-8
2 28 M. 66 144
8 6 F. 52 109
9 10 M. 62 118
Koravagi .. .. 1 28 F. 75 138
10 29 M. 66 156
Mean 636 | Mean 127

The conversion from specifie gravity of serum to serum protein concen-
tration is accomplished through an eguation of the general form:
Serum Protein gm./100 ml. = K (Specific Gravity — A) where K and
A are constants about which there has been some controversy.
The particular equation used in this survey was:
Serum Protein = 348.6 (Specific Gravity —  1.0069) gm./100 ml.

The latter equation has ‘been found accurate for Cauecasian peoples, but
it is possible that different constants should be used for New Guinea
natives.

If, for instance, constant A was unduly high for the natives surveyed
(due, say, to some soluble comstituent of serum being high compared to
Cauecasians) then high values for serum protein concentrations would be
obtained using A = 1.0069 as in equation. This possibility could be
checked using the Kjedlhal method simultaneously with the specific gravity
method. The possible cause would not be a racial difference except that
ns a race New Guinea peoples.have a certain environment, diet, mode of
life and disease pattern. Henee it is suggested that the values from this
survey be considered only relative to each other and not as absolute values;
limiting their use to that extent does not impair their vsefulness for this
survey. The same limits must be placed on the haemoglobin values obtained
in this survey, because as Table VII shows, quite normal figures were
obtained for white subjects but lower figures for the natives (although
these lower values might be expected as due to hookworm and malaria, ete.).

2. Prasma Ascorsie Acm.
Table VIII sets out the mean values and standard deviations of the
plasma ascorbie acid levels of the five villages surveyed. A division into
age groups is given out no division on the sex basis.
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TasLe VIIL—TOTALLED AND AGE-GROUPED PLASMA ASCORBIC ACID
LEVELS—VILLAGE BY VILLAGE.

0-3 years. 6-10 years. 11-60 years. Total 060 years
Village. — .

M.m.‘s.n. No. Munn_[ 8.D. | No. | Mean.| 8.D. | No. Mm.\ 8.D. | No.

| | | | i | | i |

mgm. /100 ml. | mgm./100 ml. | mgm./100 ml. mgm. /100 ml.
Busama ... 0:49 | 0:20 | 20 | 0-48 | 0-25 | 84 | 0472 10-188 | 94 | 0-477 | 0-208 | 159
Kaiapit .../ 0:57 |0-29 | 19 |0-53 | 018 | 17 | 0-474 | 0-223 | 69 | 0-500 | 0-230 | 106
Fatep ..o 0:50 [0:20 | 36 | 0-50 | 0-26 | 17 | 0-417 | 0-215 | 92 | 0-449 | 0-244 | 147
Kavataria ...| 0-38 | 0-24 | 17 | 0-49 | 0-23 | 14 | 0-374 | 0181 | 83 | 0-395 | 0-211 | 118
Koravagi ...|0-45 [0:31 | 24 | 050 | 0-26 | 17 | 0-406 | 0-210 | 80 | 0-425 | 0-241 | 120

It will be seen that there is no great variation of the mean value for
each age group within the village although the inter-village variation is
considerable. Kaiapit has the highest mean values of the five villages in
all age groups and Kavataria has the lowest except in the 6-10 year groups.

These mean plasma scorbic acid levels are well above those usually
obtained in European peoples (") or natives who have adopted more or
less the white man’s dietary (™).

Table IX shows the actual distribution of the plasma scorbic acid values
from the total populations surveyed in each village as well as that from
the total survey.

Of the total survey 12.1 per cent. of the values were below 0.2 mg. per
cent., 645 per cent. between 0.2-0.6 mgm. per cent., and 23.4 per cent.
above 0.6,

TasrLe IX.—FREQUENCY DISTRIBUTIONS OF PLASMA ASCOREBIC
ACID LEVELS.

inl:;;;:' ;;:ajh S'El?::;_ | Busama. | Kaiapit. } Patep. iKa‘rita.ria. Koravagi.
0—01 sy 2 b 8 1
0-1—0-2 T 1 O R 16 17
0-2—0-3 .| 108 19 13 32 14 25
0-3—0-4 i I 26 T el Tl 23
04—0-5 2 s 37 22 ages npibodglh iy
0-5—0-6 o 23 Gt nidl L8 kil il
0-6—0-7 P 18 9 10 8 8
0-7—0-8 53 7 e e 4 12
0-8—0-9 0 3 s T
0-9—1.0 i ety 1 2 3 e
1:0—1-1 - 10 2 4 | 2 . 2
11—1-2 B e s Eery Sl Ny
1:2—1-3 b et i B ot A (S A5 e
1:3—1-4 Bdyontka peesa ] 5 ool
1d—1-5 I . T

! r |

The significance of the differences between the plasma scorbic acids
mean values for the villages surveved is summarized in Table X. The
means are for the whole of the values obtained from each village and
take no account of age distribution of the villages, for instance, Busama
bad a much higher percentage of children than Kavataria.
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Tasre X —COMPARISON OF UNDISSECTED PLASMA ASCORBIC
ACID LEVELS (MEANS).

Village. Kararrr, Parer. | EAVATARIA. Koravacr.
Busama Difference Difference Difference Difference
Mean mg. NS. NS. H.8. NS
0-447 mg. % 04>P>0-3 0-3=P=02 0:01 = P =0-001 0-1 =P =005
Bagapdh' <950 Ll Difference Difference Difference
Mean N.S. H.8. 5.
500 mg. % 0:1=P=0:05 P=0-001 02> P01
5] A | LRl R T L EES S Difference Difference
Mean NS, N.8.
449 mg. 9, 0-1=>P=>056 0-5=>P=0-4
Kavataria Difference
Mean N.8.
-395 mg.9, 0-4=P=0-3
s e Ty R (o SORERR B et 4 A R
Mean
425 mg.% ,
! |

The mean values from the villages can be compared becanse each can be
regarded as fasting samples, With the exception of Patep the natives had no
early morning meal prior to coming to be examined (the meal of the day
was generally in the early evening). At Patep a quantity of food was eaten
in the morning and this may have provided sufficient ascorbie acid to affect
the plasma ascorbic acid levels,

If a value of 0.4 mgm. per cent, is accepted as the dividing line between
a satisfactory and unsatisfactory ascorbie acid nutrition, as has been done
by Borsook, Alpert and Keightley (™) after a thorough investigation of the
literature, it is seen that on a group basis all the villages exhibit satisfactory
ascorbic acid nutritional status with the possible exception of Kavataria
{(mean level of ascorbie acid in plasma 0.395 mgm. per cent.). This satis-
factory state iz to be expected on a vegetable diet, since the staples, with
one exception, contained ascorbie acid.

Further discussion on the relationship between the estimated intake of

the ascorbiec acid, and the plasma ascorbie acid levels will be found in
Part 4.

No correlation was observed between the condition of the gums (loss
of interdental papillae, ete.) and the plasma ascorbic acid levels. This is
similar to the experience found by other workers seeking correlation between
the eondition of individual’s gums and plasma aszcorbie level,

(3) Ascorsic Acio 1¥x Breast Mg,

The mean, standard deviation, and range for the milks from six villages
are shown in Table XI. Mean plasmie ascorbie acid values for the total
village population which was examined are also ineluded.
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TasLe X1.—ASCORBIC ACID IN BREAST MILKS AND PLASMA,

= Standard Mean Plasma
Villgi Rl 088 | Mean ‘ Range | Deviation | Ascorbic Acids
samples. mgm./100 :::l].lmg'n:t.,.af 100 ml. mgm./100ml| mgm./100 ml,
Busama 11 6-88 | 46 —B568 1-75 477
Kaiapit atd 14 574 345—T-54 100 - 500
Patep ... 8 (1D ! 4-53—7-80 1-22 ! 445
Kavataria ... 8 605 4.70—8-32 123 305
Emﬂ.mgi 1 12 5-42 3-82—6-38 0-TH 435
Kaimari* ] 4-13 2:61—5-20 0-54

* A village similar to Koravagi.

It will be seen that the mean value at all villages is higher than the
figure 3.7 mg. per cent. found by Winikoff (¥) for Melbourne women. Many
investigators consider a level of 4.0 mg. per cent. in milk as the lower limit
if the infant is to receive adequate supplies of ascorbie acid. In a total of
62 estimations only four had values of 4.0 mg. per cent. or less.

Munks et al. (") found that the analysis of a single sample did not
provide an accurate measure of the ascorbie acid content of human milk
during the 24 hours. Unfortunately it was not possible to take more than
one sample, so it could not be determined whether their conclusion applies
to these women whose food pattern is guite different from the group they
investigated. Analyses were made on all samples available, becanse Winikoff
{loe, eit.) found that there is no constant variation in the ascorbie acid
content of first, middle and end milk. In point of faet these terms have
little meanings with a group such as this, as the babies are suckled whenever
they cry.

XNo attempt could be made to trace the variation in ascorbie acid content
of milk with the length of lactation because the results could not be
regarded as a homogeneous sample. Furthermore, age records are not
always sufficiently reliable for such an analysis.

The mean ascorbic acid level in breast milk does not bear any direct
relationship to the mean plasma ascorbic acid level of the village. Nor was
a correlation found between the plasma ascorbic level and the breast milk
ascorbiec acid for 28 women from whom both estimations were made.
The corresponding blood and milk estimations were not made in the same
day. Munks et al. (") found no correlation in women from whom samples
of blood and milk were colleected at the same time, and they suggest that
the low values found in the blood of lactating women in their experiment
may have resulted from the demands for milk production during the
preceding twelve hours of fasting. Patep was the only village in this
series from Papua-New (Guinea where it was customary to eat a substantial
meal before the tests were made, and it is likely that the suggestion of
Munks ef al. would also apply to this group of women.

When the ascorbic acid eontent of the milk of 18 women was compared
with the plasma ascorbic acid of their infants a coefficient of correlation
of 0.61 (P = .01) was obtained. The smaller number in this series is due
to the fact that plasma ascorbie acid values were not determined on all of
the babies. Again, the corresponding estimations were not made on the
same day. It is possible that on a high and regular ascorbic acid intake
there might be little variation from day to day in the ascorbie acid content
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of the women’s milk and henece in the child’s intake. Assuming that the
child’s intake is reflected in plasma ascorbic content, such a correlation
would be aceounted for.

A comparizson of the results for Kaimari and Koravagi villages is in-
teresting. In these two villages, which are only 12 miles apart on the
Purari Delta, sago is the stable food. The values of ascorbie aecid in milk
in the two villages are significantly different. Not all of the lactating
women of Kaimari were tested, but there is no reason to believe that those
who came to Koravagi were a special group from the point of view of their
vitamin C intake. It was the opinion of the agriculturalist who had visited
Kaimari that the villagers there had smaller amounts of vegetable foods
other than sago in their diet, the difference being made up of a higher
animal protein intake as the village is on the sea coast. The result of this
test indicates that the finding for ome village eannot be indiseriminately
applied to others in the same area, even if they have the same staple food-
stuff. Tt is likely, however, that in areas where the staple food itself makes.
a large eontribution of the vitamin C intake, the relatively small difference
in diet would not have such a significant effect as in this case.

(4) Rmorravixn Loap Tests.

The results of the analvses of the urines collected are summarized in
Table XTI.

TasLe XII.—MEAN LEVELS OF RIBOFLAVIN EXCRETED IN LOAD TESTS.

Village. No. of Samples, | Meal Level Excreted | g, 3,19 Deviation.
micrograms.
Busama ... 29 630 346
Bl ot e 27 510 275
Kavataria i 36 378 241
Koravagi ... 40 084 3458

It will be noted that no fizures are given for Patep. Owing to leakage in

transit to Australia and also subsequent destruction of identification labels
the figures for riboflavin content of these urines had no value and are
therefore not given.

There is congiderable variation in the mean values shown, and the results
of “t" tests show in Table XIIT the significance of differences obtained.

TasLe XIII.—COMPARISON OF DIFFEREXNCES BETWEEN MEAN VALUES.

Kaiiarr. KAVATARIA, K OoRAVAGT.

Busama N.S. H.5. H.S.

Mean 639+ P10 0] =0-04)1 F=0001
Kaiapit 5. H.5.

Mean 510+ 005 =P =002 P=0001
Kavataria H.5.

Mean 378y P=0-1001
Koravagi

Mean 984+
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It will be seen that there are significant differences in the values obtained
:as shown by statistical examination. However, it is not certain that dif-
ference is entirely due to significantly differing dietary intakes of ribo-
flavin. While it can be stated that at the time of the survey party’s visit
Koravagi villagers consumed relatively large amounts of foods with high
riboflavin contents (e.g., green leaves, ete.) and the Kavatarian diet was
probably lower in this regard than other villages surveyed, other factors
have probably influenced the results.

For instance, the urinary excretion of a vitamin after an oral dose would
depend on two factors at least—
(1) the state of the body’s reserves (reflecting previous intake) ;

(11) the rate of metabolism of the vitamin.

Whilst (i) is the information required for the purposes of the survey
it is suggested that (ii) plays an important part also, It is possible that
the rate of absorption may depend on the type of diet of the subject, i.e.,
vegetables or high in meat products. These rates would influence the result
where a time limit of 4 hours, as in these studies, is imposed. Hence as
groups of natives on different types of diet have been examined in these
tests this factor may be important.

The mean levels of exeretion obtained on this survey are all above the
minimum of 200y /4 hours as suggested by Johnson et el. (**) as the
minimum level indicating adequate riboflavin nutrition. Owing to practical
diffieulties it was not possible to analyse samples of fasting urine and hence
«heck the riboflavin exeretion in this manner also. Thus from the chemical
tests as well as elinical examination the natives surveyed seem to have an
adequate riboflavin nutrition,

However, it should be noted that the New Guinea levels are all below
the mean values (namely 2,155, 1,065 and 1,675y ) obtained on American
Army Personnel by this technique (¥) and also the 1,515+ obtained by
Johnzon () on American Army Personnel who were subsisting on a com-
bat ration providing on the average 1.5 mg. riboflavin/day (1.5 mg. being
the recommended dietary intake for a moderately active man of 70 kg.
weight).
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PART s&.

OBSERVATIONS ON DENTAL CONDITIONS AMONG NATIVE PEOPLES
IN PAPUA-NEW GUINEA.*

BY

BarBara Y. Smvcram, B.D.S., D, A. Cameron, M.D.S., and
N. E. Gorpswortny, M.B.,, Ch.M., Ph.D,, D.P.H., D.T.M. & H.

WITH

A SHORT NOTE ON THE FLUORINE CONTENT OF SELECTED WATERS.
. BY
Pamera B, Joxes, B.So.

(From the Institute of Dental Rescarch, Sydney.)

General Summary—Anatomy, occlusion and maloeclusion,

Developmental abnormalities, attrition, periodontal disease, dental ecaries.
Anatomy—=Size and shape of maxillary dental arches.

Oeclusion and maloeelusion—Types observed and their incidence.
Developmental aberrations—Types observed and their incidence.
Attrition—Degree of attrition seen in different age groups.

Periodontal dizease—Incidence, diseussion on etiology.

Dental caries—Types observed and their incidence:; odonotoclasia, aetio-
logical considerations.

Fluorine content of selected waters.

* A fuller and somewhat amended version of this report appears in the Dental
Journal of Australia 22, 58-93 and 120-157.
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General Summary.

Data are presented under the headings of anatomy, malocclusion;.
anatomical aberrations, attrition, periodontal diseases and dental caries,
in that order. Because the material studied was scanty, the observations
are of value more as pointers for subsequent researches than as the basis
of definite conelusions.

AxaToMY.

(1) Measurements according to Pont’s system indicate that the propor-
tion between the size of the anterior teeth and the width of the arch of
these native Papuans and Melanesians approximated fairly closely the ideal
proportions which were originally described for Caucasian races.

(b) The most frequently seen type of arch is that in which both the
anterior and the posterior segments are rounded. Straight and tapering
forms of the anterior arch occur but rarely; when seen they are followed
by either straight or rounded posterior segments. In any one village there
are among people with normal functional oeclusion arch-forms which are
entirely different,

OcorLusios anp MarocoLusios.

Malocelusion as a whole was observed as frequently in New (Guinea
natives as in a group of white children in Wisconsin (approximately 50
per cent.), but very few of the New Guinea cases were severe. (Class 1
malocelusion was move frequent, class 2 less frequent in New Guinea
natives than in the white children. The most common types of malocelusion
seen were a deep anterior overbite in Koravagi and one or more upper
incisors locked behind the lower incisors in Patep 11

DeveropmenTAL ABNorMALITIES (including Impaction, ete.).

Congenital aberrations were by no means rare among the native peoples.
Impaction of canines and of third molars was, however, very uncommon:
the incidence of these abnormalities was ten times greater in a group of
white students (young adults).

ArTRITION.

Only 8/112 models showed the absence of attrition. Moderate or more
severe grades occurred in 26 per cent. of the adults of Patep II, 66 per
cent. of those at Kavataria and 80 per cent. of those at Koravagi. Iis
relationship to ecaries-susceptibility is discussed.

PertopoNTAL DISEASE.

Generalizsed periodontitis was commonly encountered. Bone-loas as
determined radiographically was used as a basis for the assessment of
degrees of severity. In Patep II* Kavataria and Koravagi, respectively,.
33, 68 and 76 per cent. of the adult population exhibited loss of alveolar
bone caused by periodontitis; the incidence of this disease is, therefore,
very high. In middle and old age many of the population show stages of
the dizeaze which would by modern standards undoubtedly be considered
as detrimental to the health of the body as a whole.

Lack of oecclusal attrition does not appear to be a sufficient reason for
the initiation and progress of periodontal disease as observed in New
Guinea.

* Piatep 11 = Patep Number 2 (see note, page 48),
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DENTAL CARIES.

Betfveen 200 and 250 persons in all were examained elinically, radio-
:graphically and bacteriologically. Methods used in the examination and
in recording the results are set out.

Dental caries exists in each of the three groups of New Guinea natives
which were studied.

Its ineidence is, however, much lower than that usually observed among
most “eivilised” peoples.

The incidence of the disease is different in each of the three villages.
It was lowest among the inhabitants of Koravagi (sago staple diet), next
lowest among those of Kavataria (yams and fish) and greatest among those
of Patep II (sweet potato).

The incidence of the disease is sometimes different in the two dentitions.
In Patep II the ineidence of caries of the deciduous teeth is quite low,
while that of the permanent teeth is considerably higher. On the other hand,
in Kavataria this relationship is reversed.

The incidence of earies of the approximal surfaces of the teeth is very
much lower in New Guinea natives than in civilised peoples. The incidence
of caries of pits and fissures is also lower in New Guinea natives but the
difference between native and civilised peoples is smaller in relation to
caries of pits and fissures than in relation to caries of the approximal

surfaces.

Differences in the characteristics (e.g., age-distribution, eclinical fea-
tures and surface-incidence) of lesions classified as caries suggest (a) that
the disease manifests itself in a number of different forms and (b) that
differences in the form of the disease exist not only as between native and
civilised peoples but also as between groups of native peoples exposed to
dissimilar environments.

It is very desirable, therefore, that we should attempt both to define
dental caries more satisfactorily and to deseribe more accurately the
eriteria (elinieal, histopathological, chemical, ete.) necessary for its certain
Tecognition.

The condition named “Odontoclasia,” which is deseribed as ocecurring
in Hawaii and Manus, was prevalent in Kavataria and seen oceasionally
in Pitep II and Koravagi.

The bacteriological investigations are still in a preliminary stage but
offer strong presumptive evidence in favour of the occurrence of Laeto-
bacillus and Monilia in the oral flora of the people of Pitep II and probably
of Kavataria and Koravagi.

The general body of data obtained by the Survey has been examined for
possible relationships between diet, nutrition and disease.
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General Introduction.

This communication is more a statement of progress made in the
investigation into certain aspects of the oral conditions of the populations
of selected New (Guinea villages than a final report upon the results of
those observations. The work was undertaken largely because the data to
be collected on nutrition and related aspects of native life seemed likely
to form a good background for the interpretation of our observations. The
original intention was to make clinical and bacteriological studies of the
mouths of selected groups to determine the incidence of dental caries and
of the Lactobacillus and, where possible, to include subsidiary studies of
periodontal and anatomical conditions: in general this plan was followed.

The data are presented under a series of sectional headings covering
anatomy, malocclusion, anatomical aberrations, attrition, periodontal
diseases and dental caries, in that order. It must, however, be emphasised
that the material studied was unfortunately very scanty; hence the observa-
tions assembled in Sections [-V inclusive cannot be regarded as more than
pointers for subsequent researches,

Section 1. Anatomy.

INTRODUCTION.

The material available for study has imposed striet limitations upon the
information which could be assembled. Three sets of features have been
studied, namely:—

A = (1) size of maxillary arches, (ii) proportion between size of the
maxillary incisors and the width of the maxillary arches;

B = (iii) shape of the maxillary arches.

The first two are conveniently grouped under heading “A,” the third
under “B.”

The data diseussed in this section of the paper represent the results of a
study of plaster casts of the maxillary dental arches of people in the three
villages visited. Casts were made of nearly all the adult population in
Patep II, but in Kavataria and Koravagi lack of time prevented us from
making them for more than about twenty subjects in each village. Un-
fortunately we were unable to obtain skulls on which to study the anatomy
of the face and eranium and measurements were not made in the field.

A. Sizeg oF MAXILLARY ARCHES AND PBROPORTION BETWEEN SIZE OF
MaxiLLary Ixcisors axp THE WIDTH OoF THE ARCHES.

Methods.

In determining the size of the arch only those models (of adults) were
studied which showed no evidence of distortion or of gross malocelusion or
of malposition of the teeth due to loss of adjacent or opposing teeth. Three
systems of measurement were emploved, Flower's, Wilder's and Pont’s.

Flower’s method (*) was used to measure the external width of the
maxillary arch: with internally curved calipers the measurement was taken
between the outer borders of the alveolar arch immediately above the second
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molar teeth. Wilder's method (%) was used to measure the palatal width,
that is, the distance between two points on the surface of the gingivae a
millimetre above the gingival margin where it is in apposition with the
lingual surface of the maxillary second molar: this distance was measured
with the aid of straight dividers. The palato-maxillary length could not
be measured because it was impossible to be certain of the position of the
landmark forming the posterior end of this line, that is, the posterior
border of the horizontal plate of the palatine bones,

Pont (*) computed an index for Caucasian races, which in subjects with
normal occlusion and ideal arches relates the sum of the widths of the
upper four incisor teeth to (i) the distance between the oeclusal fossae of
the two maxillary first premolars and to (ii) that between the mesio-oeeclusal
pits of the two maxillary first molars. Thus, if a particular individual has
rather wide incisors, he should ideally have a wide span across the palate
between the two upper first premolars,

For each individual are recorded in millimetres (a) the sum of the
greatest width of each of the upper four incisors (measured with ortho-
dontic calipers), (b) the distance between the posterior termination of the
occlusal fossae of the maxillary first premolars and (¢) the distance between
the mesio-occlusal fossae of the maxillary first molars.

The table given by Pont shows the ideal magnitudes of (b) and (¢) for
the various ineisor-widths, For each of our subjects the difference between
the ideal given in Pont’s table and the observed measurements was
caleulated.

Besults and Digcussion.,

When the material to be studied consists of plaster models, any measure-
ments other than those between points on the teeth themselves lose in
accuracy because of the thickness of the mucosa and the variable amount
of compression of the soft tissues during the taking of the composition-
impression. Thus Pont’s system of measurements is more suitable for
specimens of the type available to us than is Wilder’s or Flower’s. How-
ever, as far as we know, no other anthropometric data have been recorded
on the basis of Pont’s reference points: these are mainly employed by
orthodontists, who use them as a guide when correeting the ceclusion and
arch-forms of their white patients. On the other hand, Wilder’'s and
Flower's measurements are widely used and quoted. We hawve, therefore,
presented our data in both forms,

Table T shows the means and the standard deviations of the measure-
ments of the maxillary arch-width (Flower) and of palatal-width (Wilder).
For comparison the table includes some results given by Campbell (') for
Australian aborigines, It is apparent that the maxillary arches examined
were large. This particularly appears to be so in relation to the palatal
widths of the people in Koravagi, among whom, allowing for the thickness
of the muecosa, the mean palatal-width (40 mm, and thickness of muecosa
on each side—probably about 1 mm. each side) would be nearly as great
as the largest measurement (44.5 mm.) obtained on the Australian
aborigines.
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Tapte I.—SIZE OF THE MAXILLARY ARCHES.

| Arch-Width. Palatal Width.
(mm.) a. MEASITe- A a. T EASIE-
1 menta, i ments,
Pitep 11 e N T T 38 365 | 4+ 275| 45
Kavataria s e 690 + 42 10 360 4 2-8 10
Koravagi .| 685 + 35 15 400 | + 35 15
Australian Aborigines - | Range | 106 a9 Range | 106
Skulls (Campbell) 56-T5 22—d44-5
o—=Standard deviation.

TasLe 1I.—THE DIFFERENCE BETWEEN THE OBSERVED AND PONT'S
IDEAL DISTANCE.

Distance between upper Distance between upper
first premolars : P,. first molars : M,.
b]ittﬁ m“ E:Thg"@di No. subjects at— No. subjects at—
and ideal distance,
;. Kava- Kora- Kava- Kora-
Patep IL.| o .- vagi. Patep IL.} . vigd.
f 4
—6Gto—8 ... 2 2 0 1] 1 1
—=3to—8 .. 17 3 1 13 0 0
0to—2 15 2 2 11 2 2
(] 2 1 3 ' 3 | ] 1]
0to + 2 Tt v 2 1 8 4 1
4+ 3to+4 5 | [ 0 ] 3 1 3
4 6to 4+ 8 0 1 | L] 1 0] 1
4 9to 4 11 x i (1] I 0 0 1 0
i

—_—

Table IT shows the frequency distribution of the differences between the
observed measurement and the caleulated ideal measurement for Pont's
M, and P, distances. It will be noted that in Patep the general tendancy
was for the measured M, and P, distanee to be slightly lower than the
calenlated ideal for any particular individual. In Kavataria also the P,
distance tended to be slightly lower than the ideal; of the M, distances
more fell just above the ideal, though the seatter was wide. A somewhat
similar position existed in Koravagi.

Conclugions.

Because the number of observations is small and the measurementz were
made on plaster-models instead of skulls, it is diffieult to draw any justifi-
able conclusions from the data obtained by the methods of Flower and
Wilder. On the other hand, measurements according to Pont’s system
indieate that the proportion between the size of the anterior teeth and the
width of the arch of these native Papuans and Melanesians approximated
fairly closely the ideal proportions, which were originally postulated for
Caucasian races.
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B. Spare or THE MAXILLARY ARCHES,

Various systems for deseribing and elassifying the shapes of the dental
arch have been devised. Some observers diseuss the arch or palate as a
whole when describing its shape, others confine themselves to a description
of the arrangement of the upper six anterior teeth.

Topinard (*) deseribed four types of arch:

(a) hyperbolic, when the arms of the arch are widely divergent
posteriorly ;

(b) parabolic, when they diverge somewhat less so;
(¢) hypsiloid or U-shaped, when they are exactly parallel;

(d) elliptical, when they converge posteriorly, whatever the degree of
such convergence may be.

On the other hand, Swenson (*) from the point of view of a Prosthetist
described the line of only the six anterior teeth and considers there are
three types, square, ovoid and tapering. Other observers believe that this
nomenclature ean be applied to the upper arch as a whole and also to the
vutline of the face and of the upper central incisors: that is to say, in
any one individual, if the upper arch is ovoid, then ideally the face and
upper central ineisors are also ovoid,

Materials.

As in Sub-section A, plaster casts provided the data, After an examina-
tion of these models (only those with normal occlusion were studied in
this connection) it became apparent that, whichever classifieation was
employed, only a limited number of modelzs fell easily into one or other
group. In some cases the direction and the shape of the posterior arms of
the arch were independent of the shape assumed by the line of the six
anterior teeth. For example, some were seen which presented rounded
arrangement of the anterior six teeth and two straight diverging lines of
bicuspids and molars. The following basis of classification was therefore
devised for the New (Guinea populations.

The arrangement of the anterior six teeth was described as by Swenson.
This usually resolved itself into a consideration of the position of the
cuspids as related to that of the central ineisors. When the enspids were
nearly as far forward as the centrals the arrangement was deseribed as
straight; and, when they were well behind the centrals, it was considered
te be tapering. However, because there were forms intermediate between
the straight, ovoid and tapering, in many cases the classification was of
necessity somewhat arbitrary.

The posterior arch-form was assessed on the line of the occlusal fossae
ot those teeth including and posterior to the first premolars. Three forms
have been described:—Straight, slightly rounded and distinetly rounded.
The line of the posterior teeth could be rounded in several ways: the most
frequent was where the first and second premolars and first molar were in
a straight line, and the second and third molars were placed slightly
wwards the midline in the sagittal plane. Sometimes it was only the third
molar which was so placed and gave the line its rounded appearance.
However, there were some subjects who had a truly rounded posterior
gsegment in which all the teeth were on a curve.
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Besults,

The results are set out in Table III. The most frequently seen type of
arch was that in which both the anterior and the posterior segments were
rounded. Straight and tapering forms of the anterior arch oeeurred but
rarely ; when seen they were followed by either straight or rounded posterior
segments. In any one village there were among people with normal fune-
tional ocelusion arch-forms which were entirely different. For examples
from Pitep II see Plate 1 and from Kavataria see Plate 2.

TapLe IIL—NUMBER OF PERSONS WITH THE DIFFERENT FORMS
OF THE MAXTLLARY DENTAL ARCH,

i Anterior Arch. _' Posterior Segment.
|
A Number of | Number of
Form. Subjects Form. Subjects
Examined. Examined.

Patep Il ...| Straight 5 Straight ... 2
Slightly rounded 1

Rounded 2

Rounded ... 27 Btraight 8

Slightly rounded 8

Rounded ... 11

Tapering ... 3 Straight ... 2

Slightly rounded 1

Rounded ... 0

Kavataria  ...| Straight ... 0 Straight ... 0
Slightly rounded 0

Rounded ... 0

Rounded ... 4 Straight ... 2

Slightly rounded 0

Rounded ... 2

Tapering ... 3 Straight 1

Slightly rounded 1

Rounded ... 1

Koravagi ...| Straight 1 Straight ... 0
Slightly rounded 0

Rounded ... 1

Rounded ... 3 Straight ... 0

Slightly rounded 1

Rounded 2

Tapering ... 0 Straight 0

Slightly rounded ... 0

Rounded ... i 0

Diseussion.

In consideration of the fact that these subjects came from comparatively
isolated communities, such variation between individuals as was observed in
the shape of the maxillary arches is somewhat unexpected.

The fact that to deseribe adequately the arch-forms seen it was found
necessary to consider the anterior and posterior arches separately (because
in many cases they were arranged independently) also raises the question
of whether there may not be more racial admixture among the New Guinea
natives than is generally supposed.
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It is usually considered that in white races the tapering form is the
most frequently seen. Price (") has deseribed the perfectly rounded arches
of the Peruvians, and Campbell (7) considers that the shape of the palate
in Australian aborigines is usually hypsiloid or U-shaped. Thus it would
appear that these New Guinea natives with their preponderance of rounded
arches resemble the Peruvians more than they do the Cauecasians or the
Australian aborigines. However, it is diffienlt to compare different observers’
descriptions of the shape of any given feature.

The arch-form in any single individual may not be a static feature
throughout life, but rather one subject to gradual change; hence data
collected from a group of people, of which each individual was studied over
a number of years, would be a very valuable contribution to our know-
ledge of arch-forms.

(For references see end of report.)

Section II. Occlusion and Malocclusion.

I¥TRODUCTION,

This section presents the results of a study of abnormalities of occlusion.
Normal occlusion has been defied by Salzman (") as “the usual or accepted
relationship for the species, of the teeth in the same jaw to each other, and
to those in the opposing jaw when the teeth are approximated and the
mandibular condyles are in rest or centric position in the glenoid fossae.”
The view of Le Roy Johnson (%) that it is a funetional eoncept rather than
an anatomieal one has been borne in mind when deseribing the oeclusion
in New Guinea natives.

Mareriars axp METHODS,

Plaster casts showing maloeelusion were arranged aeccording to Angle's
classification (*), a formal definition of which is unnecessary here. Class 1
cases have been further subdivided in a manner somewhat similar to that
of Dewey and Anderson ('). Their type v, mesial drifting of molars
resulting from premature loss of teeth, has been omitted for two reasons:
(i) young people almost always have a complete dentition; (ii) it did not
ggem justifiable in a consideration of abnormalities of occlusion to record
conditions in old people, such as the drift of teeth caused by periodontitis
or loss of adjacent teeth by caries,

Resvrrs.

In addition to our own results, Table IV includes for ecomparison a
series of figures from Wisconsin (188 white children examined and classi-
fied by Foster (*)). Allowance must be made, however, for the personal
factor when comparing the Wisconsin and New Guinea figures.

*34562—3

; e
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TasLe IV.—CLASSIFICATION OF TYPES OF HALUGGLUEIGN OBSERVED
IN NEW GUINEA NATIVES.

Number of S8ubjects (%, in brackets).
Natives of— White
Children of
Piatep. | Kavataria.| Koravagi. | Wisconsin.
Normal ... .| 48 (64%;) | 11 (78%) | 4(219%) | 98 (519%)
Class 1—
Type i  (bunched or crowded| 4 (5% 0(0%) | 3(16%)
incisors).
%‘j"pﬁ ii (protrusion of upper incisors) lﬂ (09) D{ﬂ;%} ?[ﬂ;ﬁ}
iii (one or more incisors| 11 (14 0 (0 BYLY
Tﬁk;d{ -l:’mnmif”mm e ( ?:a} .;{.;..;m ( *
iv (molars and/ 34 hl 1 (5%,)
jl.lfl:,i. buccally nrulguguri];ll;}. il § .
Type v (deep overbite: upper| 11 (149;) | 0(0%) 7 (379%)
incisors overlapping lower by
half or more).
Miscellaneous  (congenital abnor-| 35 (69;) 3 (229%) | 1(5%)
malities in tooth-size, ete.).
Class 1 (Totals) ... 34 (43%;) | 3(229%,) | 13 (68%;) | 52 (28%)
Class 2—Division i ... - 0(0%) | 0(0%) | 0(0%)

Division ii . ws| 2295 0 (09%,) 2 (11%)
Class 2 (Totals) ... ws| B (29) 0 (0%) 2 (119,) | 84 (17%)
Ched L T o 1(1%) | 0(0%) | 0(0%) | 6 (4%)

Discussiox.

Beecause of the small number of cases in each class or division of a class
a statistical analyzis is of value in only some divisions of the classification
adopted : however, the following comparisons can usefully be made.

1. In Table V the number of subjectz with malocclugion (all types) is
shown for (a) the New Guinea Group and (b) the Wisconsin Group.

TasrLe V.

No. Bubjects with— Natives (New Guinea). |White Children (Wisconsin).
Normal occlugion ... 58 (529) 96 (519,
Malocelusion 54 (489) 92 (499;)

PO oo 112 (1009 188 (1002,

The proportion of those with maloeclusion is thus seen to be almost
identical in the two groups (48 per cent and 49 per cent.).

2. In Table VI the number of subjects with Class 1 malocelusion is shown

for the same two groups.
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TasrLe VI
No. Bubjects with— Natives (New Guinea). |White Children (Wisconsin).
Class 1 malocclusion 50 52
Remainder of group 62 136
Totals ... i 112 188

(x? = 8-01)—significant.

There is a significantly greater proportion of subjects with Class 1
malocelusion in the population of the three New Guinea villages than in

the children of Wisconsin (see Plate 3).

However, the malocclusions

observed in New Guinea were much less pronounced.

3. Table VII shows the figures for ('lass 2 malocelusion set out as for

Class 1.
Tasre VIL
No. S8ubjects with— Natives (New Guinea). |White Children (Wisconsin).
Claes 2 malocelusion ... 4 34
Remainder of group 108 154
Totals ... 112 188

(%* = 13-6)—significant.

Here again the difference in incidence is statistically significant, but in
contrast to the incidence of Class 1 malocelusion that of Class 2 maloe-
clugion is greater in the white children.

Of the four cases of Class 2 malocelusion (see Plate 4) observed in New

Guinea none belonged to Division I.

Thus it appears that some reputed

causes of Class 2 malocclusion, viz., hypertrophied and infected adenoids
and tonsils with their attendant symptoms, mouth-breathing and narrowing
of the maxillary arch, do not exist as frequently in the New Guinea natives
as they do in white peoples.

4, For Class 3 malocelusion the figures are shown in Table VIIL

Tarre VIIL
No. Subjects with— Natives (New Guinea). |White Children (Wisconsin).
Class 3 maloeclusion 1 6
Remainder of group 111 182
Totals 112 188

(3% = 1-6)}—not eignificant.
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5. The number of subjects with a deep anterior overbite alone (that is,
not associated with any other form of maloeelusion) appears very large in
Korovagi (36 per cent.). This is of importance because a deep overbite
would traumatize the anterior periodontal tissues, unless it were accom-
panied by steep posterior cusp-inelination. That this compensating inelina-
tion was not generally present in Koravagi is shown in Seetion IV:
Attrition (p. 232), where it is mentioned that in Koravagi the posterior
teeth lose their cusps within 10-15 years of eruption. To illustrate the
degrees of anterior overbite, the vertical relationship of upper and lower
incisors, as shown by the plaster models, is set out in Table IX which
indicates the presence and/or amount of overbite, independent of any
other type of maloeclusion.

TasLe IX~VERTICAL RELATIONSHIF OF UPFER AND LOWER INCISORS.

No. Bubjects with— Pitep I1. Kavataria. Koravagi.
i (:E: 8 h 0 o 0
to-edge 1t.e 1 2 2
3. 8 t. overbite a9 40 10 12 4 6
4, Mudnrat.e overbite ... 26 25 4 4 11 18
5. Deep overbite ] 0 5

The five possible positions are set out in Table IX which shows a dif-
ference between Kavataria and Koravagi in respect of the relative distribu-
tion of those subjects exhibiting edge-to-edge bite or slight overbite on the
one hand and those with moderate or deep overbite on the other hand. Thus
the respective percentages of edge-to-edge bite or slight overbite are 75 per
cent. (12) and 27 per cent. (6) and of moderate or severe overbite are 25
per cent. (4) and 73 per cent. (16). Admittedly the fizures on which the
percentages are based are very small. On the assumption (at present not
entirely justifiable) that this difference iz not due to chance, it may be
attributed either to hereditary or environmental factors. The two villagea
are racially distinet; the people of Koravagi are of the older and typical
Papuan stock and the Trobriand Islanders are Melanesians.

The nature of the diet and the food-habits may be mentioned as two
quite likely environmental influences. Of interest in this connection are
the observations of Kirkpatrick (*) on the island of Manus. He reported
that the incidence of (i) erowding of teeth and (i1) traumatic ocelusion was
significantly higher among the sago-eating population than among the taro-
eating population. He also found that acute or subacute Vincent's infeetion
and suppurative periodontitis oecurred to a significantly greater extent
among the sago-eaters, Thus, if we assume that the traumatie oeclusion and
periodontal infections mentioned by Kirkpatrick are the result of a deep
anterior overbite (which is highly probable), then this condition is common
to both of the sago-eating populations (on Manus and at Koravagi); and
alzo it iz seen to a greater extent in the sago-eating populations than
among the taro-eaters of Manus, the sweet potato-eaters of Patep II or the
vam-and-fish-eaters of Kavataria,

6. Referring to Table IX it will be noted that no instance of an anterior
open bite was seen in any of the New Guinea villages, neither where any
cases of protruding upper inecisors (Class 1, type ii) seen (Table IV). Nor
were any cases seen which showed the extreme narrowing of the upper arch
and severe crowding of anterior teeth which is sometimes seen in white
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children. These conditions are frequently considered to be the results of
habits such as thumb- and lip-sucking and tongue- or nail-biting, ete. It
may then be concluded that either New Guinea children do not indulge in
such habits or that they discard the habits early in life so that permanent
deformity does not occur.

7. The proportion of persons exhibiting Class 1, type iv, malocclusion is
high in Patep II. The only likely explanation for this is that anterior
deciduous teeth were retained too long or that the abnormality is an
inherited one or that both causes may be operative.

SuMMArY axp CONCLUSIONS.

Malocclusion exists among New Guinea natives and its incidence (all
types taken together) is almost the same as in a group of white children.
The most common types seen were a deep anterior overbite in Koravagi and
one or more upper incisors locked behind the lower incisors in Patep II
Some of the types of malocelusion reputedly caused by (a) mouth-
breathing and (%) thumb-sucking, etec., were not seen, so that apparently
these habits and their causes do not exist or persist in New Guinea natives
as frequently as in white children.

(For references see end of report.)

Section IIl. Developmental Aberrations.

INTRODUCTION.

The term “developmental aberration” includes for the purposes of this
report supernumerary teeth, odontomes, diminutive or otherwise unusual
crowns and congenital absence of teeth; for convenience of presentation
pathological states, such as impaetion, will also be discussed here.

MaTErIALS AxD METHODS,

The data were collected by making clinical and radiographical examina-
tions. Before regarding the absence of a tooth as a congenital defect,
account was taken of the possibility or likelihood that its absence was the
result of caries or periodontal disease, and congenital absence was not
accepted as established unless the following requirements were met:—

(i) Failure to obtain a history of the presence at any time of a tooth
at the site concerned;

(ii) very slight or no bone-loss around the remaining teeth (radio-
graphical evidence) ;

(iii) absence of earies from the remaining teeth;

(iv) absence of radiographical evidence of unerupted teeth at the site
concerned.

ResuLTs aNp DiscussioN.

The results are set out in Table X, which includes also figures for a group
of 163 white students (Lilienthal (*)). In Table XI Australian aborigines
are compared with New Guinea natives.
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Odontomes.—The three instanees observed oceurred in the upper anterior
region in each case and consisted of a single mass of caleified tissue, in size
not exceeding 10 mm. x 5 mm. (see Plate 5).

Supernumerary Teeth have been reported in many different races geo-
graphically and chronologically widely separated, for example in the skulls
of Australian aborigines (*) and of American Indians (*). Details of these
irregularities, as observed in New Guinea natives, are shown in Table
X (see Plates 6, 7, 8).

Congenital Absence or Diminutive Form of one or more teeth was ob-
served in 23 subjects. A difference between white subjects and New Guinea
natives was noted in relation to the third molars: in the white subjects
they were generally either all present or all absent, whereas in the natives
generally only one or two were absent (see Plates 9-14).

I'mpaction and Malalignment.—Impaction of canines and third molars
was more than ten times as frequent in white students as in New Guinea
adults (33 per cent. of 163 and 3 per cent. of 209 respectively). Malalign-
ment caused by the loss of adjacent or opposing teeth was observed but not
recorded in detail.

Apical Rarefaction of the hone was seen in three subjects in relation to
teeth with clinically normal erowns. This was probably due to trauma: a
suggestion borne out by the history of one of the subjects.

TasLe XIL—DEVELOPMENTAL ABERRATIONE IN AUSTRALIAN
ABORIGINES AND NEW GUINEA NATIVES.

Supernumerary Congenitally Diminutive
Odontomes. teath. absent teeth. forms of erowns,
No.
Race, I
Al Xo No. X0 Na. o Ko. No No.
s OERTE= [ ut OCEIr= = OEEUT- rat OBENT=
subjects.! poope, | SUbJeCES.| o op, (SUBJRCER. o ag, |SUDIECES.) poroes,
m“ﬁ;ﬂ
abd [}
(Campbell) ... 600 1 1 o 2 0 15
Kew Guinea
natives 208 4 4 | & T 16 27 T 10

SuMMARY AND CONCLUSIONS.

Developmental aberrations in native races are by no means as rare as
is commonly supposed. If the frequency of sueh aberrations is in any
way indicative of the relatively advanced position of the race anthropo-
logically, New Guinea natives must be more advanced than Australian
aborigines.

Furthermore, abnormalities such as impaction, usually caused by insuffi-
cient growth of the jaw bones, oceurred much more rarely in New Guinea
natives than in white Australian students.

(For references see end of report.)
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Section IV. Attrition.

InrropucTioN.

The attritional forces which are brought to bear on the occlusal and
incisal surfaces of the teeth are of considerable importance because they
have a close relationship to the health of the teeth and of their surrounding
structures.

A, Occrusan ATTRITION,

1. Effect on Tissues Surrounding the Teeth,

There iz little doubt that each of the two extremes (i) no attrition at all,
and (ii) excessive attrition, has equally undesirable effects on the tissues
surrounding the teeth.

When food is over-refined, over-cooked and of soft consisteney, the cusps
of the posterior teeth and the incisal edges of the anterior teeth do not
become worn down, even to a small degree. This is of little consequence in
a young and healthy adult but in an older person it is essential that there
should be lessemed cusp-interference during lateral excursions of the
mandible: otherwise breakdown and infection of the periodontal tissues
takes place, because they cannot in old age withstand the same amount
of lateral trauma during masticatory exeursions as they could in youth.

On the other hand, if attrition is too rapid and too severe other patho-
logical effects follow, Normally, as wear takes place on the occlusal sur-
faces of the teeth, secondary dentine is laid down in the corresponding part
of the wall of the pulp chamber, so that, when attrition has reached that
level, the pulp will have receded rootwards behind its protective layer of
secondary dentine. But, when attrition is too rapid, the secondary dentine
cannot be laid down quickly enough; hence, when the tooth is worn down
to the level of the cornua of the pulp-chamber, the dental pulp is exposed.
It then becomes infected and neerotic, and rarefying osteitis or an apieal
abscess and some of its sequelae develop in the alveolar bone. These patho-
logical states would almost certainly be accompanied by severe pain.

Such excessive degrees of wear have been observed in certain surviving
and pre-historic native races. Iabkin (') has seen it among pre-historic
American Indian tribes, who presumably prepared their food in such a
way that a lot of sand and grit was incorporated; Campbell (*) found
evidence of it in 35 out of 47 skulls of aged Australian aborigines. How-
ever, just what intermediate degree of wear would be the ideal in old
age 18 a somewhat contentious point.

Miller (*) and Box (') seem to consider that the entire wearing away of
the buceal cusps of the lower teeth and of the lingual cusps of the upper
teeth would cause decreased efficiency of the masticatory apparatus (be-
cause of the flattened ocelusal surfaces of the teeth), necessitating the use
of greater force to produce the same degree of ecomminution of the food.
They believe that the greater force required for mastication produces
alveolar resorption and traumatic oceclusion. However, many other
observers, some on the basis of studies of native races, consider that such
degrees of wear as will eliminate the cusps of the teeth are desirable and
condueive to the health of the periodontal tissunes. Among these are Got-
tliecb and Orban (%), Stein (*), Cameron (), and Linghorne (*).
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II. Effect on Caries-Susceptibility.

The ocelusal surfaces of, for example, permanent molars usually present
one or more pite or fissures which are difficult or impossible to clean (by
natural or artificial methods), thus creating a suitable environment for the
initiation of a carious lesion, If the diet and nature of the saliva are such
as to produce a high susceptibility to dental earies of the dentition as a
whole, the lesion rapidly increases in size and, unless restorative measures
are undertaken, leads to the loss of the tooth regardless of whether attrition
is taking place or not. On the other hand, when the caries-producing
factors are somewhat less active and the lesion is progressing very slowly,
if attrition takes place on the oeclusal surface, it may conceivably “overtake”
the carious process and “grind out” the pit and underlying carious dentine,
leaving a smooth surface which is now caries immune because no longer
subject to a local environment conducive to earies.

B. ApproxivMar ATTRITION.

The results of attrition ave seen not only on the oececlusal and ineisal
surfaces but also on the approximal surfaces of the teeth.

I. Effeet on Periodontal Tissues.
Black (") states that approximal attrition frequently leads to pathologieal
<changes in the periodontal tissue, because the contact becomes loosened and
food is forced between the teeth and onto the interdental gingivae.

II. Effect on Caries-Susceptibility.

In a child or young adult the most frequent type of contact is that where
the approximating surfaces of the teeth are spheroidal and so are in contact
only over a minimal area, This iz usually considered to be the kind of
contact which is least susceptible to dental caries; and in certain cases, when
the teeth do not have this form, procedures such as discing (": loe. cif.,
vol. iv, p. 122) have been suggested to reduce the size of the contaet-
ares and widen the embrasures to facilitate cleaning the tooth-surface,

As age advances, attrition takes place approximally and the areas of
comtact of the teeth become broader and flatter, which Black (": loe. eif.,
vol. iv, p. 121) maintains increases the susceptibility to dental caries. The
sugrested treatment is the placement of mesial and distal restorations
in the teeth with contaet-points similar to those seen in a young person.

MATERIALE AXD METHODS.

The degrees of attrition were studied on the plaster models of the adults
of the three villages. Broea’s classification (™) of the degree of oeclusal
attrition was used. This contains four classes—

(i) enamel worn, but without cusp-obliteration or exposure of dentine;
(ii) eusps worn down and the dentine exposed;
(iii) appreciable amount of the erown of the tooth worn away:

(iv) most of the erown worn away and the area of attrition extended
to the neck of the tooth.

The attrition was on the whole judged by the condition of the posterior
teeth, as this classification deseribes the stages as they oceur on the posterior
teeth, Admittedly the personal factor cannot be eliminated from the assess-
ment (on any such basis) of degrees of wear, but no better method of
assessment is available,
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Resuwnrs.

Table X1I shows the different degrees of ocelusal attrition observed im
each age-group of the population in each village. It will be noted that (i)
all natives more than 30 years of age showed attrition of the posterior
teeth; (ii) the attrition seen in middle-aged and older people was frequently
of degrees II and III, degrees which in our experience are rarely seen in
white people living on a “civilised” diet. (See Plates 15 and 16.) There
is a remote possibility that this is due to the fact that many white people
have already lost their teeth by the time they reach middle life; (iii) mno
subjects were seen who showed pulp-exposure caused by extensive and too
rapid attrition.

The amount of approximal attrition is difficult to assess; we have merely
noted that it was frequently obvious in some old subjects (see Plates 16
and 18).

Tasue XII.—SUBJECTS IN DIFFERENT AGE-GROUPS CLASSIFIED
ACCORDING TO DEGREE OF OCCLUSAL ATTRITION.

Degrees of Attrition,
No. of
Age-group subjects
(years). examined. 111
None. {a].iglht] ( ]H te) (moderately ( v
L, m L] BVE }. Hﬂi‘m’-
Pitep 11—
16-29 8 an 3 ] 0
3044 i 11 b1 0 0
45 and over ... (i} 3 (i 2 1
Totals B0 8 i | 18 2 1
Kavataria— [
16-29 | ] 3 1 0 0
3044 ' 0 1 4 0 0
45 and over ... L] 1] 1 2 L]
Totals .| 12 il T 6 2 0
| l
Koravagi— .
16-29 1] 4 2 1} 0
3044 ! ] 0 5 G 1]
45 and over ... 0 ] (i} 3 (1]
Totals 20 1] 4 T 9 (1]

e

Campbell (*: loe. ecit., p. 66) has described a complex direction of wear
on the molars of Australian aborigines, and this was particularly sought
on the models of the New Guinea natives. Its chief feature is that, when
the occlusal surfaces become worn, all the cusps of the teeth are not
equally affected. On the lower first molar the buceal cusps, particularly
the mesiobuecal, are worn more rapidly than the lingual ecusps. On the
corresponding maxillary molar the lingual cusps (especially the disto-
lingual) become worn much more rapidly than do the buceal cusps. The
third molars usually exhibit exactly the reverse direction of wear and the
second molars show a fairly horizontal and intermediate direction of
attritien.
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This eomplex direction of wear occurred raost frequently in the middle-
aged and older natives of New Guinea; the best examples were seen In
Kavataria and Koravagi.

Campbell believes this direction of wear is due to the fact that in the
first molar region the upper arch is wider than the lower, but in the third
molar region the upper arch is narrower than the lower. This is probably
the case frequently in the New Guinea natives beeause many of the models
show a cross bite of the third molars. However, third molars usually
erupt in such a manner that the occlusal surface of the upper is definitely
facing somewhat bueally and that of the lower in a corresponding direction
lingunally. Thus wear does not alter the angulation of the occlusal surface
of this tooth: it rather retains it.

Dizcussiox,

1. For a discussion of the effect of ocelusal attrition on the periodontal
econdition in these New Guinea natives see Section V: Periodontal Disease.

2. It appears highly probable that in Kavataria the carious process was
sufficiently slow for the occlusal attrition to overtake it. The occlusal pits
in the permanent molars of the children were much more frequently carious
than were those of the adults, whose ocelusal surfaces indeed were usually
worn flat and smooth.

3. It is impossible to make a statement as to whether approximal
attrition and periodontitis are causally related: both of them were almost
universally present in older people. There were also, however, several other
possible causes for the periodontitis observed.

4. Although some degree of approximal attrition appears to have taken
place in almost all the adults (and some models of older people show it to
have occurred to a very noticeable extent), it does mnot appear to have
increased the susceptibility of these approximating surfaces to dental
earies, The possible exeeption is the approximal earies initiated at the
cemento-enamel junction of some of the older people of Patep II.

On the other hand, there are reasomz why approximal attrition may
rather leszen the susceptibility of theze surfaces to earies. In white people,
when caries is seen approximally, it occurs usually just below the contact-
point, which would seem to indiecate that the contaet-point itself iz caries-
immune. This is possible because (when hard food is eaten) the two teeth
rubbing together are mutually self-cleansing. The more the two teeth rub
together the greater will be the degree of immunity, and also, as attrition
takes place, the greater will be the area of enamel protected by this
immunity.

(For references, see end of report.)
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Section V.—Periodontal Disease.

INTRODUCTION.

There are many and varied reports, often contradictory, of the periodon-
tal conditions in uncivilised and primitive races living on their native
diets. We saw ng cases of aecute Vincent’s infeetion, although medieal
assistants in the areas visited =aid that it does occur in sporadie outbreaks.
Nor were any subjects seen whose periodontal tissues presented the clinieal
signs usually associated with blood dyserasias and endocrine disturbances.
Generalised periodontitis, however, was commonly met.

(Generalised Marginal Pertodontitis.

In all three New Guinea villages visited we observed frequently a
condition whose «clinical features were similar to those of Gottlieb’s
“Schmutz-pyorrhoea” (*). The same condition has also been deseribed by
Thoma under the title of “Generalised Marginal Periodontitis” (%), It
appeared to be the same disease in each village, but present in different
degrees. Although the eclinical features were the same as those of the
conditions mentioned above, at the present juncture we do not feel justified
in accepting without reservation Gottlieb’s and Thoma’s opinions as to
the aetiology of the condition.

Merinons or Exasmivarion aNp CLASSIFICATION.

Ordinary clinieal methods were discarded as too subjeet to error (the
personal factor). More reliable data were provided by radiography (bite-
wings) and on the basiz of bone-loss we have defined three degrees of the
condition :

Degee 1: No loss of bone,

Degree 2: Loss of bone ranging from one or two small pockets (Plate
17) to a widespread and general loss (Ilate 18). Those showing
very slight loss of bone at the bifurcation of the roots of one or
two molars were the upper limit of this degree of the disease.

Degree 3: Extensive general bone-loss, usually associated with exfolia-
tion of the teeth and obvious loss of bone at the bifureation of the
roots of more than two molars. (Plates 19-24.)

In the classification we have included in each village all the adults for
whom satisfactory radiograms were available, regardless of the elinieal
appearance of the gingivae. Thus degree 1 includes not only those with
no periodontal disease but also those with grades of the disease which were
insufficient to produce discernible bone-loss,

Cluxicar. Fratures.

Although, as mentioned above, the ordinary clinical examination i1s not
to be regarded as providing the best basis for classifving degrees of severity,
a short resume of the principal elinical features iz included here for the
sake of completeness,

(i) Tt was almost invariably associated with heavy deposits of both sub-
and supra-gingival calenlus. (ii) The degrees of inflammation varied: at
times it was severe and in these cases the gingivae were swollen, soft,
shining and haemorrhagic with rounded, everted, interdental papillae. In
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other instances the gingivae were normal in colour and tone, but never-
theless showed extensive recession. (iii) The periodontal pockets were not
resiricted to any particular site and their depth varied. (iv) Recession of
the gingival tissues occurred and in more advanced cases a considerable
area of cementum was exposed. It is frequently stated that recession of
the periodontal tissunes is a normal physiological process associated with
advancing age and in ideal cases compensates for the physiological attrition
of the ocelusal surfaces of the teeth. However, these natives commonly
showed recession and bone-loss quite out of proportion to the amount of
tooth-substance lost by attrition. The result of this was that the amount
of tooth visible above the gum margin was greatly increased as the disease
progressed. Thus the leverage of this extra-alveolar part of the tooth during
masticatory movement is increased and further weakens the supporting
tissues.

REsvLrs.

The results are set out for each village separately, Tables XIIT, XIV and
XV are self-explanatory.

TasLe XIII.—NUMBER OF PERSONS E?_H(}WING DEGREES OF
PERIODONTITIS AT PATEP II

Degrees of disease according to loss of bone.
Age-srﬂ]ﬂp Tf;ftal number
(years). K persons,
1. M5 Inas 2 !ﬁ‘gﬁﬁﬁ 3. El?;:-nswe
16-29 ... o] Male 12 t Male 6 | Male 0 43 (54%9)
Female 20 | Female 5 | Female 0
30-—44 ... «s| Male 2 | Male 4 | Male 4 22 (279%)
Female 3 | Female 9 | Female O
45 and over ... o Male 0 | Male 4 | Male i 15 (199%)
Female l | Female 9 | Female 0
Total number of
persons ... ... 38 (47%) 37 (469%) 5 (79%) 80 (100%,)

TarLe XIV.—.NUMBER OF PERSONS SHOWING DEGREES OF
PERIODONTITIS AT KORAVAGI.

Degree of diseage according to loss of hone.
Age-group To;al number
(eaze]. 2, Moderate | 3. Extensive ol ne.
1. No loss. PO s
i
16-29 ... .. .| Male 3 | Male 1 | Male 1 16 (299,)
Female i Female 3 Femala 2
044 ... v Male L] Male 7 Male b | 26 (47%)
Female 3 | Female 7 Femals 0 |
45 and over ... wo| Male 1 Male b Male i 13 (249%,)
Female 0 | Female 0 | Female o
Total number of
persons ... | 18 (249) 23 (42%) 19 (349,) 55 (100%5)




238

Tapre XV.—NUMBER OF PERSONS SHOWING DEGREES OF
PERIODONTITIS AT KAVATARIA.

Degree of disease according to loss of bone,
Age-group Total number
(years). - of persons.
1. e Sagn. L hlfl;t::ﬂamta 3. Eliinswe
16-29 ... ...| Male 6 | Male 2 | Male 1 18 (349%)
Female 8 | Female 1 Female (1]
J0-44 ... vee| Malo 0 | Male 8 | Male 5 25 (479)
Female 3 | Female 3 | Pemale 7]
45 and over ... ..| Male 0 | Male 1 | Male 8 10 (19%)
Female i Female 0 Female 1
Total number of
persons .. ..| 17 (329%) 16 (309 20 (38%) 53 (100%)
Discuvssiox,

It will be noticed that Tables XIII-XV exclude persons under 16 years
of age. This is because the gingivae in the children were rarely other than

healthy.

In Patep II, Kavataria and Koravagi respectively, 53, 68, and 76 per cent.
of the adult population exhibited loss of alveolar bone eaused by periodon-
titis; the incidence of this dizsease is, therefore, very high. In middle and
old age many of the population show stages of the diseases which would
by modern standards undoubtedly be considered as detrimental to the health
of the body as a whole.

The causes of such widespread and progressive disease are difficult to
determine. Although the elinical manifestations were similar among the
people of each village, the incidence and severity of the condition were less
severe in Pitep II than in the other two villages. It is highly probable that

the contributing causes may be different in each district.

The possible effects of certain factors, which have been mentioned by
various workers as being causally related to periodontitis, are discussed
below, paragraphs (a), (b)), (e) (d) for all villages eombined and (), ()
for each village separately.

(a) Laek of vitamin €. As indicated in the biochemists’ report, *all
villages exhibited satisfactory ascorbie acid nutritional status with the
possible exception of Kavataria”

() Insufficient stimulation of gingival tissues, e.g., when the diet con-
zizsts mainly of soft non-fibrous foods. The physical characteristics of food
are difficult to define and assess on a quantitative basis; satisfactory data
are not available.

(¢) Infeefion, ex.. by Vincent's organisms. No original data were
collected.

(d) Chemical irrifafion, e.g., that arising possibly from the chewing of
betel nut. No original data were collected.
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Village of Patep 11,

(e) Mechanical Irritation. The mouths of the women and children were
usually elean and the teeth unstained. But in the men the approximal and
lingual surfaces of the teeth were usually covered with a layer of adherent
debris stained red-brown from chewing betel nut or smoking tobaceo, The
labial and bueeal surfaces were kept clean by rubbing with sand.

(f) Traumae during mastication. Lack of oeclusal attrition is believed
by many observers to cause generalised periodontal disease in white races.
However, in the people of Patep II the amount of attrition appeared to
have considerably reduced lateral trauma caused by cusp-interference and,
in the case of some of the older people, there were indeed examples of per-
feetly “ground in” occlusion associated with the second degree of hone-loss
(Plates 18 and 25).

Village of Kavataria.

(e) Mechanical Irritation. Darkly stained debris and large amounts of
sub- and supra-ginvival calculus were nearly always present, especially in
the adults. Black teeth were considered an asset and some form of
permanent paint had been applied to the teeth of many of the adults.

(f) Trauwma during masfication. Anterior over-bite was minimal or
absent in the models studied, and wear of the occlusal surfaces of the
posterior teeth suggested that there could not have been any great amount
of trauma during mastication. Hence this factor cannot be regarded as
eausing the periodontitis which was so frequently seen.

Village of Koravagt.

(e) Mechanical Irrifation. The oral hygiene of the adults here was
equally as unsatisfactory as in Kavataria. The use of lime as a co-
masticatory of betel-nut (which was even more plentiful than in Kavataria
and was chewed extensively by both men and women) may have been a
contributing factor towards the large deposits of caleulus which were
frequently present.

(f) Trauma during mastication. Within about fifteen years of their
eruption the posterior teeth were worn down to a nearly plane or even
concave surface. However, fully balanced ocelusion was only rarely
attained, because of the very common deep anterior overbite, and trauma
of the periodontal tissues of the anterior teeth must often have been severe.
This may have caused the frequently observed loosening of lower anterior
teeth. However, there were a few subjects aged between 35 and 50 years
who had a balanced functional oececlusion, but even these exhibited amounts
of bone-loss which were assessed as degrees 2 and 3.

Svummary axp Coxcrusions.

The results of the nutritionists’ observations exelude lack of vitamin C
as a factor in the aetiology of the periodontal disease as observed in New
Guinea.

Although malocelusion and/or lack of ocelusal wear would intensify
periodontal disease, nevertheless this latter condition existed in many sub-
jeets with a balaneed functional occlusion and what should be an adequate
amount of occlusal wear. A similar observation has been made by Fish (*).
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It is practically certain that the amount of ealeulus and debris seen
around the teeth would have been sufficient to cause irritation of the
gingival tissues. As well as being a mechanieal irritant and impinging
on the gingival tissues, it would also tend to protect bacteria lodged between
it and the gingiva.

Just what degree of fibrosity and toughness of food would be necessary
to keep gingival tissues satisfactorily stimulated and the teeth free from
caleulus is unknown, but the clinical state of the teeth and supporting
tissues made it obvious that the food-habits and practices of these natives
were not satisfactory in this respect.

(For references see end of report.)

Section VI. Dental Caries.

INTRODUOTION.

There is a widespread belief that certain ways of life associated with
eivilisation and over-refinement of foodstuffs are the cause of ill-health in
general and dental decay in particular; and that people living on native
dietaries are relatively free from disease. Hence there is a tendency to
regard the words “native diet” as syvonyvmous with “ideal diet” and as
implying ipso facto “freedom from dental caries.”” This view is held often
without due consideration of the nature of any particular diet or methods
of food-preparation and without preper realisation of how greatly “native
diets” differ from one another.

We therefore welcomed the opportunity of making investigations into
the dental conditions of New Guinea populations. As mentioned earlier,
our principal object was to obtain data on certain aspects of dental caries
and to this end the people of three villages were studied,

MareriaLs axp MerHobps.

Subjects.—In each village as many of the people were examined as
possible: in Patep I1 136 out of a total available population of 156; and in
Koravagi and Kavataria about 100 each, which represented approximately
one-third of the total population. Selection of subjects in the latter two
places was based on the family unit; the members of every third household
were examined. In Kavataria this plan worked well and the sample was a
good erozs-section of the popunlation. In Koravagi we were able to examine
only those who were willing to visit the camp. Data on children under the
age of about one year have been omitted throughout.

Methods of (1) clinical evamination, (2) rvadiographical examination, (3)
recording  observalions and (4) collecting samples of saliva for
hacleriological evamination.

1. Clinical Eramination—The subjects were seated on a stool in the
shade, but so placed that there was adeguate light. All aceessible tooth-
surfaces were examined with the aid of Ash’s No. 5§ mirrors (plane) and
sharp right-angle explorers (“Udimocolite” No. 8).
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2. Radiographical Examination.—Five X-ray films were used, one on
each side for posterior teeth (bitewings) and three for upper anteriors.
Eastman Kodak radiatized films were used in Patep 11, and Ilford No. 5
in Kavataria and Koravagi. In order to get the best results with the some-
what inadeguate apparatus it was necessary to give a long exposure. The
use of five films in Patep II meant that each individual was subjected to
a total exposure of 76 seconds, which was considered the maximum con-
gistent with safety. In Koravagi and havataria where the Ilford films
were used, each subject received a total exposure of 34 seconds. Young
children were not ineluded as they could not remain motionless long enough.
On the whole the procedure in Koravagi and Kavataria proved less satis-
factory than that in Péatep II, probably because in Patep the films had been
in & tropical elimate for a shorter period of time and therefore had not
deteriorated.

After development at the Dental Hospital of Sydney by the staff of the
X-ray Department, the films were examined and any previously undetected
lesions were recorded. By no means all of the radiograms obtained were
entirely satisfactory. The outline of the pulp chamber and the differentia-
tion of enamel and dentine were usually fairly clear, but the detail was
often insufficient to show whether there were small cavities in the
approximal surfaces of the teeth.

3. Recording the observations.—The caries-incidence (Tables XVI-XXV
inclusive) has been recorded on three distinet bases: (i) people with or
without caries; (ii) feefh with or without caries; (iii) tooth-surfaces with
or without caries.

The native people on the whole were unable to give accurate information
about their ages and in Koravagi the village records were incomplete. The
subjeets, therefore, have been divided intoe what may be termed physio-
logical age-groups, determined in the children by the eruption-time of
their teeth and in adults by their general physical appearance :—

Group A: 12 or more deciduous teeth—approximate age-group, 1-5
years old.

Group B: 1 or more first permanent molars—approximate age-group,
6-10 years old.

Group C: 1 or more second permanent molars—approximate age-
group, 11-15 years old.

Group 4: 1 or more third permanent molars and/or young adults up
to approximately 29 years—approximate age-group, 16-29 years

old.

Group E: Middle-aged adults—approximate age-group, 350-44 vears
old.

Group F: Old people—approximate age-group, 45 and over 45 years.

In those age-groups with mixed dentition figures are given for the
deciduons and permanent teeth separately and for the deciduous and per-
manent teeth jointly. Henee children with mixed dentition will be repre-
sented in all three subdivisions. The “deciduous group” includes all the
children with any deciduous teeth at all and the figures refer only to these
deciduouns teeth, The “permanent group™ includes all those with any per-
manent teeth at all and the fizures refer only to the permanent teeth.
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The data compiled from the number of surfaces with or without caries
might preferably have been presented in the manner deseribed by Bodecker
(*) for his modified Dental Caries Index, which is determined by adding
to the total number of carions or filled surfaces in the mouth, three for
each tooth extracted because of caries. However, when applied to native
races and to all age-groups, it is often necessary to make assumptions
conecerning the causes of loss of teeth, and an index so caleulated might
possibly be misleading.

In his report, therefore, we have stated the number of surfaces
observed to be carious as a percentage of the total nmumber of tooth-
surfaces in the mouth. The following are the main points in our caleu-
lation :—

(a) Permanent teeth were considered by us as by Bodecker to possess
a total of 180 susceptible surfaces.

(b) Deciduous teeth were considered to possess a total of 108 sus-
ceptible surfaces, that is, 8 more than the figzure given by Bodecker.
The additional surfaces are:

(i) One on the occlusal aspect of each of the deciduous
maxillary molars.

(ii) One on the buceal aspect of the lower 2nd deciduous
molars as distinet from the gingival third of this aspect
(there is almost invariably a caries-susceptible pit present
on this surface).
(iii) Six, instead of five, surfaces on the lower 1st deciduous
molars.
(¢) Our calculations are based on conditions in the mouth at the
time of examination:
carious surfaces present
total surfaces present

X 100,

(d) For mixed dentitions three indices were calculated: one each for
the deciduous and permanent teeth and one for the deciduous and
permanent teeth jointly.

4. Collection of samples of saliva for bactertological purposes—For
details, see Appendix I: Bacteriological Investigations (p. 262).

ResuLrs.
A. Characteristics of Lesions Recorded as Cartes.

1. As in civilised races, carious lesions occurred in anatomical pits and
fissures and on the gingival third of the teeth.

2. It is usual, when examining the permanent teeth of white children,
to consider as carious any pit or fissure into which the probe ean be intro-
duced to such a depth that it will remain fast. Pits of this nature were
sometimes seen in the children of each village and were regarded as carious.
This eriterion must have been correct in Piatep II, because in the adults
these occlusal and buceal pits were often grossly carious. On the other
hand, in Kavataria and Koravagi in the older people the buccal pits were
sometimes carious, but the oeclusal surfaces of the molars were usually
worn smooth and showed no caries. There are two possible explanations
for this: (i) either the oeclusal pits did not become actively carious and
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were eventually “ground out” by the process of attrition; or (ii) the dental
health of the two communities (Koravagi and Kavataria) is deteriorating
and those who are children now will not in twenty years’ time have such
sound teeth as their parents have now.

3. The type of approximal cavity most frequently seen in young white
people occurred very rarely in the principal groups of natives examined
(but see Appendix II, p. 264). Approximal cavities did occur in the
older people of Pitep II, but from the radiographical evidence the site of
the initial lesion appears to have been at the cemento-enamel junction
rather than just below the contact point (see Plates 21, 25, 46).

4. In two subjects at Koravagi the molars showed lesions on approximal
surfaces; the dentine was exposed and carious, but had an unusual appear-
ance in the radiogram. The lesions seem to be similar to some deseribed
by Campbell (*) as oceurring in the aborigines of Australia: he called it
“erosion,” on the assumption that the original process was one of erosion
on which caries had been superimposed.

5. Carious lesions sometimes oceurred at unusual sites on the teeth,
e.g., cusps and marginal ridges of molars and the middle third of the labial
surface of upper inecisors. The character of lesions in the molars often
suggested that the enamel of the cusp or ridge had been fractured and
dislodged, exposing the dentine which was black, rough and leathery
and therefore regarded as carious. The cavities on the middle third of the
labial surface of upper incisors (similar to those which are seen, but only
very rarely, in white races) may have begun in small hypoplastic pits,
but except for their unusual position they certainly had all the appearances
of a carious cavity.

6. Almost invariably exposed carious dentine was dark-brown, tough
and leathery (even in children), rather than soft and pale, as is usunal in
white races.

B. Incidence and Distribution of Lesions Recorded as Caries.

1. On the basiz of persons wilh or without caries.~—Tables XVI-XVIII
show for each village the distribution, according to age-group, of (a)
caries-free persons; (b) persons free of evidence of caries but with retained
roots; (¢) persons with caries. It was considered to be fairer to segregate
those subjects with retained roots, because of the impossibility of deter-
mining whether the missing erowns had ever been affected hv ecaries or
had been lost from other causes. Two subjects in Koravagi, who showed
no evidence of caries but gave a history of extraction by Europeans, were
also included in this group (B).

It seemed instruetive to compare on the basis of percentage of caries-
free persons, the incidence of caries in the total populations of each of the
three villages with that for some other native races and for white people.
Table XIX shows these figures, but it should be borne in mind that ther
have not necessarily been derived from populations with comparable age-
distributions.

2. On the basis of feeth with or without caries.—In many respects the
dental health of a community is more clearly indicated by figures giving
the number of teeth both carious and sound as distinet from numbers of
persons with or without caries. Such figures for the New Guinea villages
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are shown in ables XXII-XII and ecan be compared with those of (i)
Cunningham (%), who in his report of the work of the Cambridge Dental
Clinie showed that 52 per cent. of the teeth of the children examined
were earious, and of (ii) Campbell (*: loe. cit., p. 75), who showed that

for Australian aborigines (all ages) of 10,561 teeth cxamined 167 (or
1.58 per cent.) were carious.

3. On the basis of tooth surfaces with or without caries—Tables XXIII-
XXV give an index of dental caries ealeulatel on the basis of the formula
carious surfaces present

(M) ; iz fig or aach
T e 104y ; this fizure was worked out for ea

individual, The tables also show the mean and median for each age-
group, and the distribution of the individual percentages. Percentages
were not caleulated for subjects with some roots present but otherwise
caries-free mouths,

It should be noted that in each village the individual percentages are
nearly all below 5 and that only a seattered minority falls within the
range of higher values. In Table XX XI1II the figures for three New Guinea
groups are compared with those for two white populations.

The figures for New Zealand (") and Australia (Sydney) (") ineclude
teeth lost because of caries. Those for New Guinea do not include such
teeth; however, as may be noted in Tables XXITX-XXXT inclusive, there
were only 8 teeth missing amongst the 121 New Guinea children examined,
so that the figures represent the relative incidence with reasonable
accuracy.

Imscrssion oF IxcipExce axp DistriBUTIoN oF LEsSioNs BECORDED As (CARIES.

(1) Comparison of the three villages each considered as a unit.—From
Tables XVI-XXV it appears that irrespective of the basis for assessment
of the severity and extent of the carious process (whether as persons with
or without earies, or feeth with or without caries or surfaces with or
without caries) the diseaze iz most prevalent in Pitep II, less so in
Kavataria and least in Koravagi (Table XXVI).

Statistical analysis of the figures on the basis of people with or without
caries shows that the difference between Pitep and Koravagi is significant.

(b) Comparison of the different incidences of caries in the different age
groups in each of the three villages.—On whatever basis the incidence is
determined (persons or teeth or surfaces) in Patep II it inereases with
age. On the other band, in Kavataria the children seem to suffer from
dental caries far more than do the adults. In Koravagi the intensity of the
carious process seems to be about the same for all age-groups. Table
XXVII shows these different distributions on the basis of percentage of
carious teeth.

(¢) Compartson of the different incidence of caries in deciduwous and
permanent teefh.—The difference in the degree to which deciduous and
permanent teeth are affected in any one village can best be shown statisti-
cally when numbers of persons rather than of teeth are compared.

A system similar to that used for subdivision within a group of children
who have mixed dentition can also be applied in an analysis of a whole
population to show which dentition on the whole is the more subjeet to
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caries. In the analysis which follows of (i) people with deciduous, and
(i1) people with permanent teeth, the two classes are built up in the fol-
lowing way. The “deciduous group” contains all the children with any
deciduous teeth at all and is then subdivided into two groups, children who
had or who did not have caries of their deciduous teeth. The “permanent
group” contains all people with any permanent teeth at all (except those
caries-free persons with retained roots). They have been similarly sub-
divided on the basis of those with, and those without caries of their
permanent teeth. Thus, if the number of persons in each group (deciduous
and permanent) were added together, the total would necessarily be greater
than the total number examined in the village.

(1) Within each village: At Patep II the number of persons who had
caries was significantly higher among those with permanent teeth than it
was among those with deciduous teeth, that is, more people had earies
of the permanent teeth. When similar comparisons are made for Kavataria
significantly more people had caries of the deciduous teeth. In Koravagi
there was no significant difference.

(2) Between the villages: When the populations have been divided into
those with deciduous and those with permanent teeth, it hecomes possible
to compare the number of persons with or without caries in each village on
three distinet bases—

(i) the whole population (as has been done already, p. 243);
(ii) that portion of the whole population with any permanent teeth;

(iii) that portion of the whole population with any deciduous teeth.

Analysing and comparing the figures for “permanent groups” only, it 1s
seen that far more of these people suffer from caries in Patep IT than in
Kavataria or Koravagi. In respeet to the children with any deciduous
teeth more of them suffer from ecaries in Kavataria than in Patep I1.

Thus tabulation of the incidence (people with or without caries) on these
three bases (i) the whole population (with or without earies); (ii) that por-
tion of the whole with any permanent teeth; (iii) that portion of the
whole with any deciduous teeth, reveals the “order of merit” shown in
Table XXVIII. It should be noted that the term *“bad” is used only for
comparison between the three villages: by comparison with those of
civilised peoples the teeth of the New Guinea people are good.

ODONTOCLASIA,

The condition known as odontoclasia has been deseribed as occurring on
two tropical islands: on Hawaii by Jones ef al. (%, ™) and on Manus hy
Kirkpatrick (). According to these authors its main features appear to
be those deseribed below.

1. Clinical picture of affected dentine.—Both writers deseribe two dis-
tinet types of the disease, distinguished by the way in which the dentine
ia affected. In one type the dentine is softened, rough and carious in
appearance, in the other type it is hard and eburnated and the teeth have
sometimes been worn down to their gingival marging, despite the fact that
the subjects are children.
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2. Location of lesions—*It occurs on all surfaces of the teeth including
those which are normally immune to earies; and progresses over the sur-
faces in broad lines rather than by boring into pits and fissures.” It attacks-
especially the middle third of the incisors.

3. Incidence~—It seems to have been described only on these two tropical
islands and “is confined almost exclusively to the deciduous teeth.” Kirk-
patrick states that its incidence is different in distriets where the incidence
of typical caries is the same.

4. The aetiology iz undecided. Kirkpatrick considers the cazes he ob-
served may be due to the inability of the mothers to supply sufficient calcium
and phosphorus for the foetus. Jones ef. al. blame mainly the increased
consumption of imported grain-foods by the native Hawaiians, But they
conclude: “it is probably an exaggerated form of caries, the underlying
canses appear to be the same.”

. We believe we have seen an essentially similar disease, fairly prevalent im
Kavataria but also oceurring occasionally in both Patep II and Koravagi.
Its principal features are:—

(i) Clinical picture of affected dentine—In KKavataria and Koravagi the
lesions were of the “carious”-dentine type. In Patep II they were of the
hard, smooth eburnated-dentine type and on first appearance the condition
seemed to be due to an edge-to-edge bite, the crowns of the upper and lower
anterior teeth being “worn down” to the gingival margin. On further exami-
nation it was seen that, with the posterior teeth in occlusion, there was a
considerable space betwen the incisal “surfaces” of the anterior teeth. These
surfaces were smooth and slightly convex antero-posteriorly; the dentine
was hard and stained a deep brown with a lighter area representing
secondary dentine in the centre. Because of the well-formed secondary
dentine and hardness of the incisal “surface” the teeth did not appear to
have been attacked by caries or to have been broken by injury; rather did
they look as if they had been subjected to intensive attrition.

(i1) Lecation of lesions.—In Kavataria and Koravagi lesions occurred in
unusual sites such as the cusps and marginal ridges of teeth and the
middle third of the labial (and occasionally also the lingual) surface of the
1ncisors.

(111} Inecidence of lesions (in Kavataria and Koravagi) in which the
affected dentine had the characteristice of cariez was much higher thamn
was that of caries of the permanent teeth.

{iv) Aefiology—On the island (Kiriwina) on which the condition seemed
commonest imported grain-foods were not eaten at all and the natives were
at that time living on loeally produced foods. However, it was only two
vears since the end of the war, during three years of which 70,000 service-
men are said to have visited the island snd almost certainly gave to the
nativez some of their candies and other items of diet, for which the natives
in our experience showed a great liking.

However, to simplify the presentation of the data, we have not deseribed
the disea=e separately as such, but the lesions presenting “carious”-looking
dentine have been ealled dental caries and the others showing the eburnated
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-dentine have been placd in a separate class. The following are additional
reasons for this mode of presentation of the data:—

(n) It seems strange that one disease should be able to produce in the
dentine two such different effects, unless one were a later stage
of the other. If this is the case, then in any district where the
diseage is prevalent one might expect to see both stages and also
some which are intermediate. Yet in our experience the two
appearances occurred separately in entirely different districts:
furthermore, intermediate stages were not seen.

(b) Although it is fairly unecommon to find in civilised children carious
lesions on e.g., the middle third of the labial surfaces of incisors,
when they do occur, the condition is described as rampant dental
caries,

{¢) The aetiology is undecided and appears to be different in each
island.

Oruer ConsmeraTioNs RELATIVE To DENTAL CARIES,

A. Missing teeth and the probable cause.—(a) Removal by the natives
themselves: as far as we were able to ascertain, the natives living in the
areas visited do not indulge in any religious practices involving tooth-
mutilation or extraction; nor do they, as far as is known, remove their
teeth to relieve pain except when periodontal disease has weakened the
bony support and the tooth becomes very loose.

(b) Removal by Europeans: only in two instances did we obtain a history
of extractions by Europeans. In both the subjects were inhabitants of
Korovagi and had had the extractions performed during some former
veriod of indentured labour service. The people of Patep II had had little
wontact with white people and their geographical position makes it unlikely
that they had ever received this service. Kavataria on the other hand was
wonly a mile away from the native hospital at Losuia, although hospital
records showed that extractions were almost always for natives from villages
farther inland than Kavataria.

(¢) Removal for other reasons: in evaluating likely reasons for the
absence of a tooth or its erown the following possibilities were considered :—
Caries, periodontal disease, trauma, retarded eruption and congenital
absence. Roots and missing teeth were placed in one or other category
after consideration of—

(1) the state of remaining teeth as regards caries;

(2) the conditon of the periodontal tissues and firmness or otherwize
of the remaining teeth;

(3) the history given by the subject, although this was usually a
matter of signs and broken phrases,

It iz comparatively easy to understand how a tooth can be exfoliated
when ita bony support has disappeared (see Plates 22, 23, 24). That the
entire tooth can be destroyed by a earious process alone is a little harder
to understand, but some of the radiograms present evidence which indicates
that this can and does occur (see Plates 26, 27, 28).
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Tables XXIX-XXXI give the number of missing teeth in each age-group
and the probable cause thereof and show the following trends:—

(i) the mean number of missing teeth per head of population (all
causes) is 2.2 in Patep II, 2.3 in Kavataria and 0.63 in Koravagi.
However, the lower number of missing teeth in Korovagi may be
partly due to the fact that very few of the oldest subjects presented
themselves for examination.

(i1} Tooth-loss increases with age, irrespective of the ecause in all
three villages, In each village the number of missing teeth in the
group of young adults (aged 16-29 years) is somewhat higher than
it would be if the fizure included only pathological and traumatic
cauges, because some of these subjects had unerupted third molars.

(iii} The relatively large number of teeth which seemed to have been
lost by caries in Patep II is indicated by the eariouns condition of
many of the remaining teeth.

(iv) Although in Kavataria caries or odontoclasia was very prevalent
in deciduous teeth, it obviously did not cause premature loss of
such teeth. Acute periapical eonditions of affected deciduous teeth
were very ravely observed.

B. Frequency of altack of individual teeth by earies—Why some teeth
should be more prone than others to attack is a question which is frequently
asked. For white populations several observers (,”) have pointed out
that caries frequently occurs to an equal degree and with symmtrical dis-
tribution on both sides of the mouth. Some have pointed to a relative
immunity possgessed by the upper posterior teeth as compared to their lower
antagonists (), others have found the reverse (™).

Table XXXII shows the frequeney with which the individual teeth were
attacked by caries in the young and middle-aged adults (approx. age-group
16-44 years) of Patep II. (It does not record the number of lesions seen on
each tooth but rather the number of teeth that have been attacked by
caries, Roots and teeth presumed destroyed by earies are also included.)
Upper incisors were affected more than lower, and the lower molars were
affected slighly more than the upper. In each gquadrant the third molar was
the most frequently affected tooth.

SUMMARY AND CONCLUSIONS.

Dental caries exists in each of the three groups of New Guinea natives
which were studied.

Its incidence is, however, much lower than that usually observed among
most “civilised” peoples,

The incidence of the disease is different in each of the three villages.
It was lowest among the inhabitants of Koravagi (sago-staple diet), next
lewest among those of Kavataria (yams and fish), and greatest among
those of Pitep IT {sweet potato).

The incidence of the disease is sometimes different in the two dentitions.
In Patep 1I the incidence of caries of the deciduous teeth is quite low,
while that of the permanent teeth is comsiderably higher. On the other
hand in Kavataria this relationship is reversed.

The incidence of caries of the approximal surfaces of the teeth is very
much lower in New Guinea natives than in civilised peoples. The inei-
dence of caries of pits and fissures is also lower in New Guinea natives,
but the difference between native and civilised peoples is smaller in rela-
tion to caries of pits and fissures than in relation to earies of the approximal
aurfaces.
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Differences in the characteristics (e.g., age-distribution, clinical features
and surface-incidence) of lesions classified as caries suggest (o) that the
disease manifests itself in a number of different forms and (1) that differ-
ences in the form of the disease exist not only as between native and
civilised peoples but also as between groups of native peoples exposed to
diszsimilar environments.

It is very desirable, therefore, that we should attempt both to define
dental caries more satisfactorily and to deseribe more accurately the
criteria (elinical, histopathological, chemieal, etc.) necessary for its certain
recognition.

The condition named “Odontoclasia,” which is deseribed as oceurring in
Hawaii and Manus, was prevalent in Kavataria and seen occasionally in
Patep II and Koravagi,

TasrLe XVI (A).—PERCENTAGE OF CARIES-FREE SUBJECTS IN PATEFP 1I.

Number of Subjects.
A
A pprox. Age-Group Percentage
(Years). . With Roots ﬂﬂuhheﬁi:e
Caries-free.
1-5 (subjects with decid-
uous teeth only) ... ... 23 18 5 0 78
6-10 (subjects with 1 or
more lst  permanent
molars) ... iis e 14 8 G 0 57
11-15 (subjects with 1 or
more 2nd permanent
molars) ... i 12 9 3 0 75
16-29 i o 4 19 24 3 a4
J0-44 23 (] 14 3 28
45 and over 18 1 15 2 7
Totals - 136 61 67 8 46

Tarre XVI (B)—DATA FOR SUBJECTS WITH MIXED DENTITIONS.

Number of Subjects.
Approx. Age Group Subjects P;ﬁj:::!g!
(Years). With— | g amined | Caries-free.| With Caries. [Caries-free,
=10 .| Deciduous
teeth .. 14 10 4 Ti
Permanent
teeth ... 14 10 4 T1




TasLe XVII (A).—PERCENTAGE OF CARIES-FREE SUBJECTS
IN KAVATARIA.

Number of Subjects.

ﬁpmﬁﬁﬁﬁmup ikl With Bfioix rﬂfr‘:bm
¥ s s i Presen H—’I“‘.
Examined.| Caries-free, Cis. || Ot Tﬂﬂth
Caries-free.
1-5 (subjects with decid-
uous teeth only) ... ... 8 3 5 0 38
6-10 (subecta with 1 or
more  lst parmananb!
molars) . 13 2 11 0 15
11-15 [aul:-_]ucta 'uul:h 1 Dr
more permanent
molars) ... i 13 4 0 0 20
16-29 19 156 4 0 ™
J0-44 e 26 21 4 1 80
45 and over 15 T G 2 47
Totals LEE 62 59 3

TasLe XVII (B)—DATA FOR SUBJECTS WITH MIXED DENTITIONS.

Number of Subjects.

i Percen
Approx. Age-Group Subjects
(Years). With— ] Gf;:gff“
Emmmﬂd![‘:arm fme With Caries. l 108...
6-10 .| Deciduous
teeth ... 12 3 o 25
Permanent
testh ... 13 7 [ 54
11-15 .| Deciduons
teoth ... 3 2 1 66
Permanent
teeth ... 13 a3 8 40
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Tasre XVIII (A).—PERCENTAGE OF CARIES-FREE SUBJECTS

IN KORAVAGI.
Number of Subjects.
Percentage
R With Roots | Subjects
G f . With Present; | Caries-free.
Examined.| Caries-free. Cagisa: | Oflie Teoth
Caries-free.
1-5 (subjects with decid-
uous teeth only) 9 6 3 0 66
6-10 (subjects with 1or
more lst perman&n
molars) ... t‘il 19 11 8 0 58
11-15 (subjects with 1 or
more 2Znd pﬂrmmnt
molars) - 10 7 3 0 70
16-29 17 13 4 0 76
30-44 . 31 21 10 0 68
45 and over 14 9 2 3 64
Totals sl 100 67 30 3

TapLe XVIII (B)—DATA FOR SUBJECTS WITH MIXED DENTITIONS.

Number of Subjects, !
Approx. Age-Group %bﬁm Isuullhumnla.:h!
I_ —
(Years). Examined.| Caries-free,| With Caries, [Caries-free,
6-10 .| Deciducus
teeth ... 18 10 8 a6
Permanent
teeth ... 19 18 1 o5
TasLe XIX—PERCENTAGE OF CARIES-FREE SUBJECTS
IN DIFFERENT RACES.
Perceniage
A . Skull Geographical Number
Observer. ooy, Living Sabiscts: Tiniathi Obsézvad. {:fm.
Y o] Mixed ...| Skulla (ancient)] Egypt ... 104 [01]
Ef:;'hél].:-: L | Aﬁ%gn - 583 8
& I 5
Kirkpatrick (%) | Mixed .| Living subjects| Manus o 1,978 875
{Admiralty Is.).
Colyer (*) .. : Ag:::s Living subjecta| Contral Africa . 7 89
Cameron (*) : -l:hﬂdmh— '
1=T yra. | Living  sobjects| Australin (white)... ik 15
8-12 yra.| Living subjects| Austealin (white)... 1,082 L]
Achleswig-Holstein {7) Bchool- Living subjects| Northern Germany| 19,725 ]
Dent. Assn. children,
Procent writers .| All agoe Living subjects| Patep IL .. 136 45
Eroups. Kavataria a4 &b
Korovagl ... 10 a7
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Tapre XX (A)—PERCENTAGE OF CARIOUS TEETH AMONG NATIVES

OF PATEP II.
Total No. Number of Teeth, Percentage
Approx. Age-Group (Years). Subjects Carious
FExamined. b | e Teeth.
1-5 (subjects with deciduous teeth only) 23 460 12 2:5
6-10 (subjects with 1 or more lst
permanent molars) 14 333 22 65
11-15 (subjects with 1 or more ﬂnd
permanent molars) ; 12 332 o 25
16-29 44 1,404 70 50
J0-44 23 675 57 85
4b and over 18 400 58 145
Totals ... 136 3,604 228 63

TasLe XX (B).—DATA FOR SUBJECTS WITH MIXED DENTITIONS.

Number of Teeth.
Approx. Age.Gronp Subjects | Total No. m”
Standing. | Carious.
6-10 ... .| Peciduous
teeth 14 177 13
Permanent
teeth 14 157 9
TasLe XXI NG THE NATIVES
OF KAVATARIA.
Y Tut:l e, Number of Teeth. Pwm
Approx. Age-Group (Years). Subjects ous
Bramived| g\ nding. | Carious, | 10
1-5 (subjects with deciduous teeth nnly]! 8 159 32 20
6-10 (subjects with 1 or more Lst
permanent molars) ... 13 307 47 155
11-15 (subjects with 1 or more 2nd
permanent molars) o 13 347 18 B
16-20 19 602 o 08
J0-44 A Sam 26 804 b 06
45 and over i 15 d01 6 2
Totals ... 04 2,530 113 45
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Tamie XXI (B.)—DATA FOR SUBJECTS WITH MIXED DENTITIONS.

MNumber of Testh.
Approx, Age-Group | Subjects | Total No. Percentage
(Years). With— | Subjects. : ?r‘:.fgh“
Standing. | Carious. :
|
6-10 .| Deciduons
teeth ... 12 159 37 23
Permanent
teeth ... 13 148 10 7
11-15 sss e saw DEﬂi.d‘l.HH.‘IH IF
t&ﬂ’t-]l sEE 3 [ | 3 ]- BE
Permanent |
teath 13 G Y T 5

Tasre XXII (A)—PERCENTAGE OF CARIOUS TEETH AMONG NATIVES

OF KORAVAGIL
Total No. Number of Teeth. Peresntage
Approx. Age-Group (Years). Subjects Carious
Bxanied. Standing. | Carious. Toeth.
1-6 (subjects with deciduous teeth only) 9 164 6 30
6-10 (subjects with 1 or more lst,
manent molars) i 19 456 3 88
11-15 (subjects with 1 or more 2nd
permanent molars) i = 10 276 8 30
16-29 17 524 10 20
3044 il 982 18 1-8
45 and over : 14 416 3 075
Mokl wam v G 100 | 2818 75 268
{

Tasre XXIT (B).—DATA FOR SUBJECTS WITH MIXED DENTITIONS.

) Total No. Number of Teeth. Percentage
sergsonen | e | Bt e
BATE). 1Ith— 3
e i ey || B s
610 .| Deciduous
teoth 15 244 25 11
Permanent
teeth 19 200 | 3 i |
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Tapre XXIII (A)~—PERCENTAGE OF CARIOUS TOOTH-SURFACES AMONG
THE NATIVES OF PATEP II.

*Percentage
Partoni Distribution of Pnﬁﬂmn Balumrdlng

Tatal to Percentage of
Approx, Age-Group (Years). No. B
Subjecta,
Mean, (Median. 049 | 509 [10-149|15-199 Eﬁ
OVEE.
1-5 subjmta with deciduous t.mu:!
E 23 0-80 o 21 2 0 [/ 0
810 nu'bje::ta with 1 or more 1st
permanant maolars) 14 1-70 0 12 1 1 0 o
11-15 (sabjects with 1 or more and
6]_m'ml.nent- mnlm} 12 eG4 (] 12 0 0 i (1]
43 1-35 LR L) 41 1 1 ] L]
J0—44 20 265 1-88 16 4 1] 1] 1]
45 and over . 18 4-78 304 11 3 1 1 (1]
Totals ... = 188 1-86 0-G0 113 11 3 1 L1

* Percentages were not caleulated for subjects who had some roots present but
were otherwise caries-free,

TasLe XXIII (B).—DATA FOR SUBJECTS WITH MIXED DENTITION.

Percentage Distribution of ulation according

Total No. Carious Surfaces. to Percentage of us Burfaces,

Approx,
Subjects
LFY ruu.p w':;j“ Euhju:ta

Mean. |Median. | 0-4% | 5-0% [10-14% 1520 | 2%

6-10  ...| Deciduous
teeth ... 14 2.27 0 11 1 -] 0
Permanent
teeth ... 14 1-20 0 13 1 L] 0

TasLe XXIV (A).—PERCENTAGE OF CARIOUS TOOTH-SURFACES AMONG
THE NATIVES OF KAVATARIA.

L ]
Percentage |  pistribution of Population according
to Percentage of us Surfaces.
Total Surfaces.
Approx. Age-Group (Years). No.
Subjecta, n;l&
Mean. |{Median.| 0-495 | 5-0% |10-149 (15109

more.

1=5 I&nhjmtu with deciduous tecth
8 5-56 14 & 1 0 - 0

B-10 {anhjm with 1 or more 1st
permanent molars) 13 4-07 208 9 3 ] 1 0

11-15 (subjects with 1 or In-;:re End
parmannnf. mulm} 5 13 1-23 -89 13 {1} ] 0 (1]
16-29 i R [ 1. 0-15 0 10 0 0 0 0
S0—44 e 25 021 LI} a5 1] 0 0 [}
45 and over 13 058 0 13 0 0 o | L]
TR, S0 SR ] 1-424 | 0 B4 4 0 a f [}

* Percentages were not calculated for subjects who had some roots present but
were otherwise caries-free.
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TasLe XXIV (B).—DATA FOR SUBJECTS WITH MIXED DENTITION.

Pmumaa Distribution of Population according
A Total Ko Carlous & i to Percentage of Carlous Surfaces,
A ip|  Subjects | guhjects
ﬁ.ﬂm}, With— | Examined. 209,
Mean. | Median. | 0-4% | 5-0% |10-14 %) 15-10 % | & S
&-10  ...| Deciduous
teeth ... 12 T37 240 8 0 & 0 2
Permanent 13 1-75 i 11 2 1] i (1]
*1-156 ...| Declduous
teeth ... 3 667 1] 2 0 (i} (1] 0
Perbg“}lgmt 13 1:19 0-B4 13 0 0 i 0

Tasre XXV (A). PERCENTAGES OF CARIOUS TOOTH-SURFACES AMONG
THE NATIVES OF KORAVAGL

*Percentage | 1y pihation of Pepulation accordin
cu"'ﬂm“;"e’a to Percentage of E:nrl:nus Burfaces.
Total G -
Approx, Age-Group (Years). No.
= 5 Sulbjects. 20
Mean. |Median.| 0-4% | 509 [10-149%|15-19%| an
OVEL,
]
1=5 n&auhjmﬁs with deciduous teeth|
only) 9 0-76 0 9 ] L] 0 L]
G610 fa.uhjmts with 1 or more 1at
permanent molars) ee| 1 147 1] 17 1 1 1] 0
11-16 (subjecta with 1 or more 2nd
permanent molars) 4] 210 -G 0 10 (1] 0 1] 0
16-20 walt AT 034 0 17 1] ] i 0
30-44 a1 =53 0 31 1] L] 0 L1}
45 and over ... 11 022 0 11 0 0 ] L]
Totals ... o7 076 0 a5 1 1 ] 1]

* Percentages were not caleulated for subjects who had some roots present but
were ptherwise caries-free.

Tasre XXV (B).—DATA OF SUBJECTS WITH MIXED DENTITION.

Percentage Distribution of Population according
Carlons Surfioes, to Percentage of Carlous Surfaces,
AppProx. Sy Total No.
Age-Group 1bjects Subjects
PATE). With— | Examined. | S
Mean. uudmn.i 0-4% | 5-09% |10-14% |15-209% [ St
6-10 Dreciduons
tecth ... 18 313 1] 15 2 i} 1] (i}
Permanent
tecth ... id 042 i 18 1 L1} L 0
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TasLe XXVI.—COMPARISON OF THE INCIDENCE OF CARIES IN THE THREE
VILLAGES EACH CONSIDERED AS A UNIT AND IN A GROUP OF WHITE
CHILDREN (1-12 YEARS).

|
: Percentage People Percentage Mean Percentage
Location, wimh&ﬁmp Teeth L‘-atgﬁuu. Surfaces (Ja.rjtn;augu.
| |
Patep IT ... v 52 | G 1-86
Kavataria 43 45 1-42
Koravagi ... 31 | 275 0-70
Sydney, N.S.W. ... 40 I 39-13 13-42

TasLe XXVIL—PERCENTAGES OF CARIOUS TEETH IN THE DIFFERENT
AGE-GROUPS IN EACH VILLAGE (Numbers are given in Tables XVI-XXV).

Percentages of Carious Teeth.
Approx. Age-
Group (Years). | ;
Pitep I1. | Kavataria. Koravagi.
1-5... 25 ] 20-0 30
6-10 Gk ban b 15:5 66
11-15 25 50 30
16-29 b 0-8 2-0
aM‘l r e S;’l ﬂ'ﬁ 1 B
45 and over e 140 20 075
Totals -3 4-5 275

TasLe XXVIIIL.—CARIES INCIDENCE (PEOPLE WITH OR WITHOUT CARIES )
EXPRESSED AS AN “ ORDER OF MERIT.”

= * Permanent ™ * Deciduous ™
Yillage. All Teeth. ‘ Group. Group.
|
Pitep IT ... ..| 4 (bad) . 5 (very bad) 1 (very E:fld}
Kavataria 3 (moderate) ' I (very good) b (ve |
Koravagi ...  ..| 2 (good) l 2 (good) 3 (moderate)

Note.—The terms * bad,” “ moderate,” “ good ™ are used only for comparison
between the three villages, because in comparison with those of civilised
peoples the teeth of the natives are good.
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Tapre XXXIL.—PATEP II—SUBJECTS AGED 16-44 YEARS—FREQUENCY OF
ATTACK OF INDIVIDUAL TEETH BY CARIES (roots and teeth presumed
destroyed by caries included).

S

5\2‘1|1‘3|1{!|1{I‘

Uppﬂr|lﬁ‘ll‘ﬂ|2lﬂ|ﬂ|ﬁ|ll

1]
Left. i Right.
Luwat|lﬂ‘l]‘lﬂ|llﬂ|ﬂ!2ll”]|2‘0‘2|2113|21|Eﬂ‘
& e BO — o = - BG b
Eagaggiﬁ%a&g_‘gﬁgﬁﬁ
E e ESEEE S ﬁ'E%EE
RS ad T REIERRRET R
S e & 8 =
Tavre XXXIII.—CARIES INDEX FOR EACH POPULATION
(based on percentage of carious surfaces).
Lovcation.
Approx.
Group 2
(Years). = 5 : IN ustralia
Pitep 11, Kavatarin. |, Koravagi. New Zealand. (Sydney).
1-5 87 5656 0-76 55 10-70
E=-10 150 497 197 i 16-37
1]—15 e e ﬂ'M 1'23 “'M maw sas
A Sl e 23-9
r |

Section VII. Possible Relationships Between Diet, Nutrition and Disease.

When the dietary, medical and biochemical data secured by the survey
party are considered in relation to the dental data, it seems permissible to
make the following observations on some aspects of diet and nutrition
commonly held to exert an influence on the initiation and progress of
dental disease,

(1) The main difference between the general diet of the New Guinea
people as a whole and white people in urbanised societier lies in the com-
plete absence of soft, sweet food made from refined (denatured) ingredients,
(e.g., white flonr and sugar).

(2) A second difference seems to be that the natives’ natural foods are
consumed in a fresher state than are many similar foods eaten by white
people (e.g., green vegetable).

(3) A third difference lies in the fact that human milk is the only milk
available to the indigenous population.

(4) A mative child is breast-fed for a longer period (12-18 months) than
ig the white child.

(5) Despite this, there seems to be a deficient intake of caleium in the
post-weaning period of early childhood.

(6) The average calcium-intake for the population seems to be low by
our standards (N.R.C., U.8S.A)), vet only a few cases of mild rickets were
observed (radiological evidence).



261

(7) (a) On the basis of a computed average daily requirement of ascor-
bie acid (pregnancy and lactation periods excluded), the peoples of Patep
IT and Kavataria were receiving five times ana three times respectively the
amount needed to maintain health.

(&) On the basis of a minimal plasma ascorbic acid concentration of
(.4 mgm. per 100 ml. required for the maintenance of adequate nutrition,
that of the peoples of Patep Il and Korovagi should have been satisfactory
and that of the people of Kavataria on the borderline.

(8) Similarily the thiamin intake for Pitep II and Kavataria is approxi-
mately twice the required (computed) amount.

(9) On the assumption that the absence of evidence of rickets is evidence
in favour of an adequate intake of calecium and of vitamin D and in the
light of paragraph 5 above, it appears that the intake of vitamin D is
certainly not deficient,

(10) The general nutrition was least satisfactory in Koravagi and most
satisfactory in PatepIl and Kavataria; yet the incidence of caries was

greatest in Patep I1 and lowest in Koravagi.
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Appendix 1.

BACTERIOLOGICAL IXVESTIGATIONS.

I'nfroduction.

‘I'he aetiology of dental caries cannot be discussed completely without
reference to possible bacteriological factors, Even thuse wuo support the
view that such factors as diet, nutrition, heredity, ete.,, are dominant in
the aetiology are now probably prepared to admit, if somewhat grudgingly,
the possibility that micro-organisms play a part. We ourselves see no
reason for precipitately abandoning the traditional viewpoint commonly
attributed to Miller, and it was largely to determine whether the oral
cunditions would support or refute this hypothesis that our investigations
in New Guinea were undertaken.

Of the bacteria most eommonly implicated the Lactobacillus has received
greatest attention. The general aim of our investigations was, therefore,
to determine the presence or absence of lactobacilli in the mouths of New
Guinea natives and to correlate, where posszible, such presence or absence
of lactobacilli with the presence or absence of dental caries. (It had
originally been intended to widen the observations in order to observe
whether pathogens such as Staphwylococcus pyogenes and Streptococeus
pyogenes were common in the mouth and pharynx of the natives, but
circnmstances prevented this extension.)

Frequently assoeiated with Lactobaeillus are various “veast-like
organisms,” mainly Monilia. These, too, we sought to detect and studs.
Recently another group of organisms, gram-negative rods such as Aero-
bacter aerogenes, has been studied (Kesel ('), and it has been suggested
that they inhibit the growth of laetobacilli and the conversion of glucose
to acid. It was decided, therefore, to zearch also for organisms of this
type.

To sum up, we planned to study the incidence of (1) lactobacilli; (2)
“Yeast-like organisms”; (2) organisms of the Aderobacfer aerogenes type.

Subjects, Materials and Wethods.

The subjects were drawn from the inhabitants of the three New Guinea
villages already mentioned and were the same groups as were studied
clinically for dental caries, ete. FEuropean members of the survev party
were used for control observations.

Materials. As it was not possible to take to New Guinea a complete
bacteriological laboratory, tomato-peptone agar (for the isolation of
Lactobacillus and Monilia) was prepared in bulk at the Institute in
Svdney and shipped to New Guinea. MeConkey’s medium and desoxyeho-
late medium (both for the isolation of gram-negative rods: Bacterium)
were carried in the dried form and reconstituted as required at the varions
stations. For preservation and transport of cultures from New Guinea
to the Institute small bottles of Robertson’s cooked-meat medium were
prepared in the Institute.
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The major pieces of apparatus were a kerosene-heated autoclave, a
kerosene-heated incubator and a kerosene-operated refrigerator. In addition,
we took the wusual subsidiary supplies of petzi-dishes, flasks, test tubes,
stains, microscope, ete.

Methods. The investigation was condueted along lines essentially similar
to those followed in similar investigations in America and elsewhere. The
main points are these: The subject was asked to chew a piece of paraffin
wax for five minutes and to eject the saliva into a suitable vessel. The
sample of saliva was stood aside while the clinical examination was carried
out and the bacteriological specimens from the previous samples of saliva
were attended to. The samples of saliva were invariably collected between
8 and 9.30 a.m. and plated out as soon as possible but rarely before they
had stood for three to eight hours. When stood for the longer periods
they were placed in the refrigerator. According to common practice, dilu-
tioms of saliva were prepared in broth and measured guantities of these
distributed over (a) three tomato-peptone agar plates; () one MeConkey’s
agar plate and (¢) one desoxycholate agar plate. The plates were incubated
ai 37°C. for a maximum of 72 hours. As a rule the two bile-containing
media were examined at 24-48 hours and the tomato-peptone agar at 72
hours. The numbers of the different kinds of colonies deemed to be of
interest were selected and picked into cooked meat medium (bottles).
These were incubated overnight and then stored in a refrigeratvor at
approximately 4°C. From the same or similar colonies films were prepared
for microscopie study. Films were made also from the whole saliva. All
films were allowed to dry, fixed by heat and wrapped and stored for transport
to the Institute. It proved impossible in the time available to make
any microscopic examinations at the various stations.

Results.

Approximately 750 pure eultures were isolated and brought back for
siudy in the Institute. Considerable time will be required before this
large number of cultures can be identified. However, sufficient data have
become available to justify tentative conclusions that lactobacilli do oceur
in the mouth of New Guinea natives and that some of these strains possess
the power of lowering the pH of glucose broth to levels between 4.0 and
£0: that Monilia likewise oceurs in the mouth of New Guinea natives
and that gram-negative rods o ‘he genus Bacterium are also present.

Digcussion and Conclusions,

As the results are so incomplete, it 1s impossible to attempt any discussion.
Likewise mnothing can be said about any relationship between dental
caries and the oral flora of these people. Little more can be done at this
juncture than to state our opinion that the oral flora of the subjects
examined includes Laetobacillus and Monilia.

BREFERENCE.
' Kesel, R.G, et al, 1946, J. Amer, Dent. Ass, 33, 675, o
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Appendix II.

{)BSERVATIONS 0N THE TEETH OF SOME NaTives 18 THE Buanc MousTtains
% New GUIXEA.

This appendix covers some observations made by one of us (D.A.C.)
while with a section of the party proceeding on foot from Patep II to
Busama, south of Lae at the head of the Huon Gulf.

The European Medical Assistant at Mumeng and visiting natives had
reported to us that a large number of people in the Mapos group of villages
were affected by dental caries, more so than those in Patep II. As the route
to the coast passed through these villages, the opportunity to investigate
the reports was taken.

The villages visited were Mapos, Siouga, Bulantim and Wagau, all in
the Buang Mountains on the southern side of the Snake River. About
twenty-five men and twenty-five women from the throng of natives who
greeted the party at each place were examined. As time was limited,
the examination was rather hurried and was made only to determine whether
or not there were large numbers of natives with earies. The inspection was
made with mirror and probe and it is certain that some small cavities wers
overlooked. In table XXXIV figures are recorded of the ecarious and
missing teeth only; the number of tooth-surfaces affected was not noted.
The first three columns in the table show the number examined in each
age-group, the number of natives with caries and the total number of
decayed and missing teeth. The ages of the natives were roughly estimated
as no records were available,

Of the 190 subjects inspected, 149 (78 per cent.) had one or more missing
or carious teeth and the average number of missing and carious teeth
for all ages was 5.9 per individual. The corresponding figures for Patep
II are: 136 subjects; 75 (55.2 per cent.) subjects with caries; 3.8 missing or
carious teeth per person.

The general impression was that the gingival and periodontal conditions
were about the same as at Pitep IT and that those teeth actually missing
had been lost through caries. The teeth had been attacked in all the
three usual sites, approximal, occelusal and gingival. It was not possible
in the time available to seek reasons for the high incidence of cariea
in this group of villages (75.4 per cent.) as compared with that of Patep
11 (55.2 per cent.). However, it was noted that the natives had very little
contact with Europeans and that their staple food was yam,

This report is based on a very incomplete examination of the teeth of a
relatively small group of natives; nevertheless, it is certain that in this
group of villages the incidence of dental earies iz higher than in the
three principal villages visited.
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Appendix 1L

A Snort Norte ox tHE Frvuorixe CoxTeExT oF SELECTED WATERS.
BY
PaumerLa B. Joxgs.

Results of the analyses of seven samples of potable waters from five
villages in the Territories of Papua-New Guinea. Samples of drinking
water were collected from five villages and analvsed for their eontent of
fluorine, calcium, magnesium and for their permanent hardness. The results

are shown in table XXXV,

TapLe XXXV.—ANALYSES OF SAMPLES OF POTABLE WATERS
FROM FIVE VILLAGES.

L
Haridness as
- Month of | Fluorine, Caleinm. | Magnesinm, .
Tillage. Sourse. Collection, | ppam. | ppm. | ppm. | 20
i |
|
Boytalu .| Bpring | Ootober ...| 0-35 | T35 B 240
e 1 S SR
avataria ... 1 i ier . 74 -
Tomnd -] Wellbon nives purd] oustar| o3 | it 14 60
Piitep 1 .| Mountain stream  ...| August ... (40 102 4-0 &0
Fatep IT  _..| Mountain stream  ...| August | =30 | 11-B 40 L

—

It is now well known that an inverse correlation exists between the fluorine
content of the domestic water and the incidence of dental caries. Dean
and his associates (',%) have shown this relationship for drinking water
with a fluorine content ranging from 0.0—3.1 p.p.m. Attempts to correlate
the incidence of caries in these villages with the fluorine content of the
drinking water were made. On the basis of the percentage of carious teeth
per village the results for the three villages are shown in table XXXVI.

Tasre XXXVIL.—CORRELATION OF THE INCIDENCE OF CARIES
WITH THE FLUORINE CONTENT OF DRINEKING WATER.

. Fluorine. Percentage Carious
G p.p.m. Teeth per Village.
Pitﬁp H e aw e ea ﬁ'35 E'm
EHIT&MI‘iH- CEE EEE] EEES CE ﬂ"dﬁ-} 4'1".‘?['
Kﬂl"ﬂ?ﬂgi wea sun waa aua u'ﬂﬂ 2'75

However, since no records of the missing teeth existed and since no
control of variables, such as age, sex, diet, race and elimate, was possible,
no satisfactory correlation could be made. Notwithstanding the lack of
significant correlation between the incidence of caries and the fluorine
in the drinking water, these fluorine figures are of interest in that the
average figure (040 ppm.: 6 samples) is distinetly higher than the
average figure (0.20 p.p.m.) for a series of waters (127 samples) from
New South Wales. Admittedly the number of New Guinea waters analysed
is small, but the results indicate that it might be of value to extend the
survey to include a greater number of water-supplies.
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1. Introduction.

The tables were compiled for the caleulation of the dietary levels of the
gurveyed New Guinea and Papuan villages. These tables consist of values
obtained from foodstuffs collected in New Guinea, supplemented where
necessary from other sources which are indicated in the tables.

It will be noted that the values for most collected foods were calenlated
from one sample. This was unavoidable, because of two factors: (1) an
attempt was made to colleet ome sample at least of each foodstuff consumed;
and, (2) the foodstuffs were difficult to procure at times, the natives being
unreliable suppliers. However, it was thought preferable to use the
values so obtained than the equivalents from other countries. Thus, the
values given are only provisional and to become satisfactory need to be
expanded and modified by further analyses.

2. Classification of Foodstuffs.

The following classification of the foodstuffs was used in the tables.
1. Cereals and Starchy Roots, Fruits, ete.

2. Vegetables.
(a) Leafy (Kumus).
(b) Legumes.
(¢) Other.

3. 0il Seeds and Nuts.
4. Fruits.

. Stems.

= ]

6. Fungi.

7. Animal Produects.
(a) Fish and Fish Products (ineluding Molluses and Crustacea).
(b) Insects.
(¢) Meat and Meat Products.

3. Collection and Analysis of New Guinea and Papuan Foods.

The following procedures were adopted in the treatment of the food-
stuffs for and during analvsis.

(a) Collection and Drying. The foods were collected and given a prelim-
inary drying (at a temperature not exceeding 70°C.) to render them suit-
able for despatch, by air, to Australia. Only edible portions were dried and
despatched, a small amount of toluene being used as a preservative.

(b) Analysis. The following methods were used in the analysis of the
foodstuffs.

Residual Moisture (after preliminary drying). The toluene distilla-
tion method was used (7).
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Protein. A maecro-Kjeldahl method, with selenium as catalyst was
used.

Fat., The method was based on that of Von Lieberman and SzeKely
described by MeCanee and Shipp (*).

Available Carbohydrafe. The glucose was estimated, after the hydrolysis
of the starch using the method of Lane and Eynon (%).

Crude Fibre. As specified by the Analytical Methods Committee (1945)
*).

Calcium. The “wet ash” method according te Piper (7).

Ash. Direct dry ashing in muflle furnace up to 750°C.

Ascorbic Areid. These analyses were carried out on fresh samples in
the field using the 2:6 dichlorophenolindophenol as described by Harris
and Olliver (*). Instead of grindinz with sand, three minutes macera-
tion in a Waring Blendor was substituted.

4, Standards Adopted in Tables.

(a) Nomencluture. Wherever possible a common name, either English
or Pidgin English as well as a scientific name iz given. However, some-
times neither a specific English or Pidgin English name was available
and only the native name (designated (N.N.) in the tables) with seientific
name could be given.

(b) The sign § is used wherever a value was so low as to be negligible.

(e) Calories. The ecalorific values of the foodstuffs were calculated
as follows:—

(i) Prolein.
Vegetables, 2.90 cals/gm.
Fruits, 3.15 cals/gm.
Nuts, 3.20 cals/gm.
Animal Produets, 4.25 ecals/gm.

(ii) Fat.
Plant Produets, 8.35 cals./gm.
Animal Produets, 9.00 cals./gm.

(111) Carbohydrate.

Carbohydrate is expressed in two ways in the tables, as “available
carbohydrate” and as “carbohydrate by difference.” D.C, (“carbohydrate
by difference™) was obtained by subtracting the percentage of water, protein,
fat, ash and fibre from 100; A.C. (available earbohydrate) is expressed
ag grams of starch found by analysis. In the case of nuts, however, the
fibre was included in the ecarbohydrate by difference. The mean of the
available and by difference carbohydrates was then taken and the value
of 4.22 cals./gm. used with the exeception of nuts for which a value of
40 cals./gm. was used. Where the available carbohydrate is not given
the carbohydrate by difference was ascribed a value of 4.0 eals./gm.

Where food values have been obtained from other sources the ealorie
values as given in the source have been used and the carbohydrate values
placed under “D.C.”
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(d) Caleium. The caleium figures shown in the tables are as found by
analysis and take no account of availability. However, in view of the
number of these foods with high caleium contents and of the knowledge
that the presence of oxalates interferes with caleium retention in animals
(for instance see Fairbanks and Mitchell (7)) several oxalate determina-
tions were carried out by the method deseribed by Hoover and IKarunai-
ratnam (*). The results are set out together with the corresponding
caleium contents in the table below. It will be seen that in no instance
does the oxalie acid concentration exceed or equal the caleium concentra-
tion (compared on a millequivalent bazis).

CALCIUM AND OXALATE CONTENTS OF SOME NEW GUINEA
AND PAPUAN FOODS,

Botanical Name and Pidgin English : ; ;
Part of Plant. or C:Elmun %Tliﬂma.l Calcium, Ozalic Acid.
I
m.e.g. /100 gm. ‘ m.e.g./ 100 gm.

Hibiscus abelmoschus (leaf) ...| Aibika ... 290 11-0
ﬂammrupsu sp. (leaf) ... 10:0 21
imprerw sp. (leaf) ... .| Kumu ... 18-5 2.4
G o] Kumu ... 213 94
Coim.am untrgum’um (leaf) ...| Lip Taro o 17-2 91
Colocasia antiguorum (leaf) ... Taro ... 10-0 6-2
Gnetum gnemon (leaf) ... oo Tolip ... 124 51
Morus species (leaf) ... AN 14:5 10-8

However, until direct experimental work is carried out on human sub-
jects to determine effects of dietary oxalate on calecium metabolism these

figures are of no value in assessing the availability of the ealeinm in the
foodatuffs.

Thiamin and Riboflavin. No thiamin analyses were carried out on the
fouds collected in New Guinea, since extensive destruction of thiamin
occurred during drying. (However, thiz was not the case with pure thiamin
solutions at pHs of 5.7 and 6.8). No satizfactory alternative method for
despateh of samples, without alteration of thiamin content has been
found. The thiamin values shown in the tables were selected from the
gources as indicated.

No riboflavin figures are quoted because of known disagreements between
workers on European foodstuffs. At the moment, accurate fizures are
available for only a few foodstuffs,
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PLATE 1.

Photograph of tracings
which were made on
squarad centimetre

paper.

PLATE 2.

Phutngrnph of tracings
which were made on
squared centimetre
paper.

*34502—129

SOME OF THE ARCH-FORMS OBSERVED IN PATEP 1L,

ANTERIOR SEGMENT.
1. Straight.

ANTERIOR SEGMENT.
1. Straight.

ANTERIOR SEGMENT.
Il Straight.

ANTERIOR SEGMEXNT.
Iv. Tapering.

POSTERIOR SEGMENT.
Rounded.

POSTERIOR SEGMENT.
Straight.

FOSTERIOK SEGMENT.
Straight
{and widely diverging).

POSTERIOR SEGMEXNT.
Straight.

E0OME OF THE ARCH-FORMS OBSERVED IN KAVATARIA.

ANTERIOR SEGMENT.
Y. Houndsd.

ANTERIOR SEGMENT.
VI, Roundd,

AXTERIOR SEGMEXNT.
VI, Tapering.

POSTERIOR SEGMENT.
Roundasd.

POSTERIOR SEGMENT
Straizght.

POSTERIOR SEGMENT,
Rounded.



FLATE 3.

Case of Class 11, division ii, malocelusion (from Koravagi).

4

PLATE 4.

Case of Class [ malocclusion, showing lower premolar malposed lingnally and a deep
anterior overbite (from Koravagi).



PLATE 5.
Odontoma, upper anterior region (from Patep II).

PLATE 6.
Supernumerary upper, right lateral incisor (from Koravagi).
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PLATE 7.
Two supernumerary lower left bicuspids,  Subject No. 40 from Kavataria.

PLATE 8.
T'wo supernumerary lower right bieuspids. Subject No. 49 from Kavataria.



287

PLATE 9.
Photograph of radiogram
of upper, left incisor region.
Subject No. 17 (Pitep II),
who showed congenital ab-
gence of upper left lateral

IS0,

FLATE 10,
Photograph of radiogram
of upper central incisor
region of subject No. 17 in
]"-!_ll.-'l.'l.ll 11, wha showed econ-
genital abgence of upper
right and left lateral incisor.

PLATE 11.
]"J[lu[c:l‘r]':LIlll nf ]':lt!illj_{r:irn
of upper, right incisor
|'|-;_[iu||, :‘-'hll_hj!'r1 ."«:h. IT
(Patep II), showing con-
penital abzence of upper

right, lateral meisor,




2

PLATE 12,
Photograph of radiogram of left molar and bicuspid region of subject No. 106 in
left 8, 7. i TR 8 right
side 8 | 8 . side

]:I-Itf."l' -:[l. 'I.l-']'“l ‘ti'll'l".'n"l'fl. l'fill:lfi'lliiill. -ll]i:‘i!'][l:l!' |'|!I

FLATE 13.

Photograph of radiogram of right molar and premolar region of subject No. 10 in
left 8,7, G | b 5 right

Patep 11, who showed congenital absence of - — -
PSS - ; side 8 | & side
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PLATE 14.

Photograph of radiogram of right, molar region showing eongenital absence of lower
right third molar.  Subject No. 125 (Patep 1I).

PLATE 15.
Ueclusal attrition as shown on mandibular teeth, Note losz of mesiobueonl CUSpS
of lower first molars.  (From Koravagi.)
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PLATE 16.
Ocelusal and approximal attrition as shown on maxillary teeth of subjeet
at Patep I1.

PLATE 17.

Bone-logs of Degree 2, Bmall pocket distal of upper left first molar
Subject No. 32 (Kavataria).
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PLATE 19,

Lower limit of degree
bone-loss,  Subject No.
{ Kavataria).

PLATE 20,

Lower limit of degree 3,
bome-loss, HIl'lele'L }\-n_ L]
{Kavataria).

FLATE 21.
Bone-loss  of ghaﬁnlpt. 3.

Subject No. T4 (Patep II).
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PLATE 22,
]:|||:||:-||l.~;r-| ||-l- |]|~u'|'|-|_- e

Subject No. 35 (Kavataria).

PL.ATE 23.
Bone-loss of ilogres 3.

subject No. 35 (Kavataria).

PLATE 24.
Hunl'-]-l-\ lrf |]|';_f1'l'|I ¥
Subject No 36 (Kavataria).

3456211
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ELATE 25.
Bone-loss of degree 2. Note ocelusal attrition.

PLATE 26.
Showing carious lesions which appear to have commenced at the cemento-ename)
junetion.
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FLATE 27.
H]um'in;: root fragment being exfoliated.

PLATE 28.
Reot fragments being exfolinted,
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PLATLE 29,
The i_':‘\lu_'llniill'l spent :|_|:||;r|:|:-.;i::|1:|!f dy one month in each of five villages., The food pattern of each
village was based on a dilferent staple food as follows . —
Unsama—"Taro. H.‘Iiél]!if Banana and Sweet Potato. l’eL!t'p—wat Potato and Taro.
Kavitaria-—Y am. IKoravagi—:=Sazn,

PLATE, 30.
Burning off cleared garden land in the Trobriands for planting of yams. On the left is seen the
nature of the secondary forest from which the garden is cut.  Some saplings are left standing as
support for the yam vines.
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PLATE 31.

A I'EE'_!:I"!H}' p‘antuci hillside taro garden at Busama, showing the use of logs lor =oil
retention. The character of the surrounding < Bush Fallow " or secondary forest
i8 apparent.



PLATE 32,
Taro irrigation with bamboo piping—Patep Area.
are a localised group who apparently are unigque in this part of New (iuines 1n

The natives in the Patep area

having evolved methods of irrigating taro.  Two methods of conducting the
water are practised : bamboo piping, and channels dug in the hillsides. The

former was the only method seen in operation during the survey., It ;upp}arm‘l
to be ingenions and highly effective,
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FLATE 33.
Characteristic riverside garden patch near Koravagi. Purari Delta, containing taro (Colocasia
anfiguarum), banana [ Muza .gnjjiﬂm'.-;j_ amd wild sugar (Saccharum J‘ﬂirJfJKf.'rﬂl-}. Y oung I‘Iﬂ-l]‘l’lﬂ of
sago (Melroxylon rumphii) at rear, and backed by evergreen swamp forest. Note several palms
of nipa (Nipa fructicans) at water’s edge on left. Nipa and mangrove line the banks of the
waterwaya of the Delia area,



PLATE 35.
MNutritionist Mizs Doreen Langley ex.
amines a =tock of smoked possums
( Phalanger maculntns) (Pidein English
Kapunl); they are singed, cleaned,
partly cooked and then smoked by
suspending in the dwellings over the

fire. One of the few E‘h.iLrI'Ipii"i ol

storage of food of an animal origin
seen in New CGoimen,

K

PLATE 34.
A Yam-house in the Trobriand Tslands.
Yams (fHNoscoren Sp.) are grown in areas
of New Cuinea which possess 4 well-
drained soil of hi;_rit mineral fi'l'l.ilit_'l.',
The crop is seasonal and is stored up to
five months in _'l.'JH'llr]lhllHi'H of which this
iz an example,  Great eare is taken not
to broise the yams and the store house
iz constructed to allow free cirenlation
of air. and protection from weather.
Yams provide one of the few examples
of vegetable foods which can be atored
For comparatively long periods.  Before
Waorld War 11 considerable fquantities
of vams from the Trobriand Islands
moved in trade to the goldfields of the
Louiziade Archipelago.
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PLATE 346.

Pig butchering—RKaiapit. The eating of domestic pigs is mainly rezerved for festive occasjons,

However at any time should a wild pig be trapped or speared it is eaten. Becanse the natives
have no methods of preserving pig-meat it must be consumed shortly after it is killed, and for this
it is necessary that communal groups take part. At Kaiapit the carcase was expertly butchered

and the joints boiled in pots. There was no waszte: even the blood was collected and the
intestines too were ea'en after being washed in the river,
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FLATE 37.

Two types of cooking utensils—Patep.  In general in New Guinea cooking methods were good :

cooking-times were not unduly prolonged and lids (usually large leaves) were used to cover cooking

pots. In Patep frequent use was made of bamboo tubes which contained a small quantity of water

together with the “ spinach ™', mushrooms, pit-pit o other foods to be cooked.  Grass was stuffed

in the open end of the tube to prevent the escape of steam.  The effect was to steam cook the

foodstuffs and the result was a very palatable dish of which the minimum nutritive losses
had ocourred ':Illl-'iﬂ:_:' conking,
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PLATE 38.

Branch and mature frnit of Geefum gremon, a small tree of the !r-:tlllil_‘.' {rnelaciae, wibely used in

Papua and New Guinea, Pidgin name ... voo  Tulip
Motu ... ... Kemu

The young leaves are eaten as spinach, while the nut eontained in the mature fruit is eaten raw,
of in soups, being very palatable when boiled.  The nut finds considerable sale in native bazaars
in Malaya and other areas of S.E. Asia.



PLATE 39,

Agricultural officer L. A. Bridgland examines a native spinach plant (4 marantus
_ tricelor) in the Patep area. This is one example of a great variety of leafy
green foods which make an important contribution to the New Guinea diet.



PLATE 40.

Fish-yam trade, Trobriand Islands. In many parts of New Guinea there is little or no trade in

foodstuffs, but in the Trobriand Islands there is an important and well-developed barter trade

between the inland villagers who grow more yams than they require and the coastal villagers who

have a surplus of fish. The picture shows inland natives with their baskets of yams awaiting the
arrival of the fishing feet.
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PLATE 41.
Copra IirtlEIul-tinn. This is an example of native enterprise in the Trobriand Islands. There,
owing to the forethought of previous administrators, the natives have a surplus of coconuts
growing in and around the village. The fallen nnts are collected, husked, split open, and the meat

smoke-dried over a fire as i3 shown,  After being removed from the nut the coconut meat is

bagped and sold to local traders for cash,  The money obtained is used for the purchase of knives,

axes, tobaceo, tradecloth, saileloth, rope, soap. diving goggles, fishing lines and hooks, razor blades,
mirrors, cooking utensile, matches, ete.
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PLATE 42,

An advanced state of periodontitis commonly seen in New Guinea nat'v:s over the age of forty
years, It is probably due to the accumulation of caleulus and debris around the teeth,  Thiz
protects bacteria which cause irritation of the gingival tissues.
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