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y: collapsed and- folded chitinous laminations
mpregnated with caseous and caleareous débris..
In ‘the sheep all' gradations from the typical,
siniple, unilocular to the multicystic type occur and
here seems to be mo objection to the relatively
imple ‘explanation above given, that the various

i the adventitial tissues. '~
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FOOD DEFICIENCIES IN THE TERRITORY OF NEW
4w - ... . .GUINEA. o

| MLD. BS. (Adelaide),
ST ‘D.T.M. and H. (Lendon}, -
‘:"‘.‘Dirrectm- of Public Health, Territory of New Guined

o 1[A\IY\ authors of works Telating “to dietetics

emphasize the importanece of the protein factor

“and some whose opinions are entitled to respect, go

so far ag to assert that among similar races living
under identical conditions, the amount of protein
in ‘a diet determines the relative mmuscular power,

‘physical endowment, degree of endurance, resist-

ance to disease and even the place to which a tribe
or race has won in manliness, energy and soldierly
instincts. ' - o
.- If there be sruth in this assertion and loeal obser-
vations support it, one cap readily understand the
lowly position in the scale of things of the Papuo-
Melanesian tribes. .. . - N, -
-:The averame essential food requirements daily

‘may-be taken to comprise 120 grammes of protein,

500 gramnies of carbohydrates, 50 grammes of fat
and.adequate vitamins of all types.

Tt is Teld by the writer that without a proper food
balanee or in the absence or relative deficiency of
the essential vitamins no race can attain to physical
excellence or civil progress. - R

. The inhabitants of the Territory of New Guinea
comprise two main primary stocks, modified by very

‘many ancient and more recent invasions towards the

production of a fixed composite population to which
the name “Papuo-Melanesian” has been given.

" The original negrito stoek, with close-curled and
frequently “peppercorn” hair and the so-called ‘“‘pre-
dravidian” stock with longer hair have fused irregu-

larly to produce a hybrid tufted-haired stock and

throughout (he Territory variants of these types
verging . either to the true “peppercorn” or the
typical “fuzzy-wuzzy” predominate. o

“To the north and eagf, however, and occasionally
elsewhere there are evidences of a previous influx of
oceanic Mongols, on the north probably from the
‘southern Philippines, on the east by reflux waves
of Polynesians from the south, but this alien stock
has merged so closely with the basic population that
it is apparent only in occasional resemblances of
physical feature and tribal eustom.

The primitive and isolated conditions under which

~

. Papuo-Meclanesian communities live, render them

extremely diverse in language, custom and habit.
There are semi-nomadic and migratory tribez who
do not till the soil, and whose “villages” are hap-

‘hazard strings of single huts; there are also tribes

of hunters, fishers, sailors or warriors who con-
stitute primitive agricultural and- fishing com-
munities with highly developed social organizations,
fixed institutions and sometimes considerable wkill
in boat building, decorative art and the like.

The agricultural facilities of the Terrfitory are
not by any means universally good sincf, owing
to the broken and irregular nature of the country,
one finds between the coastal flats and th'? central
H
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snow covered mountaing of New Guinea almost’

every possible variation in climate, Water supply,
so0il and surroundings.
It is mterestlurr from the point of view of

dietetics to compare the physique of the matives

resident in the better localities with that of the

- inhabitants of the less fertile or less fortunate

-regions. .
" The natives of Matupi, near Rabaul, and of the

Markham River in New Guinea and of parts of

the peninsula of Talasea and of several other food
favoured localities are healthy, strong, upstanding

people. On the other hand, the primifive nativeg

for example of the Rai coast of New Guinea regemble
very closely the sufferers from fat deficiency seen
in such numbers in central Europe as a reqult of the
war.

- The ordinary diet of the natives is at its best
bulky and innutritiouns; it is hard to digest deficient
in fat and in protem and often poor also in vitamins.
At its worst it is a famine ration.

Civilized peoples are so accustomed to regard a
diet that satisfies the appctite, as fulfilling every
requirement essential to health that they fail to
realize that the massive carbohydrate foods of the
native in his own village satisfy his hunger without
providing him with an adegquate quantity of the
vital food constitnents.

This, be it vecalled, is under the best of coudltxons,
while it must be 10mpmbex ed that he is by no means
~always so fortnnately situated, for his primitive
agriculture and his insufficiency against the seasons
render hiz sources of supply uncertain and un-
stable. Such is the thriftlessness of the native; for
example, that following a particularly good season
and the storing up of a surplus, he will pass his
time in contlnnouﬂ feagting wntil long past the
proper time for planting and will consequently be
reduced to necessity within a month or two after-
wards and even to actual famine.

HSuch a famine is often only relative, that is to say,
there will not be an absolute dearth of food,. but
the best native foods will be absent. leaving merely
- woudy roots and tubers which of all the foods are
those most deficient in both protein and fat and
most irvitating to the alimentary canal.

It may even be said that a vast percentage of
all natives Mving under native conditions in the
Territory of New Guinea lives in a state of chronic
malnntrition or even partial starvation.

Among the common foods of the native are the
following: Carbohydrates—iare, breadfruit, maize,
bananas, sweel potato, sugarcane, -crude sago,
tapioca and yams; fats are represented by very
small quantities of animal fat, the coconut, the
native almond and various forms of ground nuts
or peanuts. Among proteins are the pig, fish, fiy-
ing foxes, wallabies, various kinds of Dbirds and
various kinds of shellfish, lobsters and so forth.

Formerly cannibalism was very widespread, but
is now very restricted in range and non-existent
in most localities.

In certain loealities the natives arve preeminently
eaters of taro. in others of salksak (crnde sago);

others again, island tribes, live mainly on fish and
are dependent on - iheir mainland neighbours for
taro or other food. In the main it may be said
that coarse carbohydrates are extremely plent1fu1
protems are obtainable with some difficulty; fats
are extraordinarily rare and highly prized.

With regard - to the essential vitamins;- vitamin
B is common in many of the native foods and there

is generally little deficiency in this regard amongst

natives living in village commaunities. Vitamins 4
and C, however, are consgiderably less common and
in fact vanous deficiencies in the native constitu-

tion may in the opinion of the writer be traced

to their scarc:tty

This lack is emphaf-uzed also by the awdlty with
which the native seeks fats, fruits, fresh vegetables
and edible leaves. The gre‘lter_part of the fats

‘obtainable, however, is of vegetable origin which

fats, as is well known are inferior to animal fat
in v1tamms

Since the absence of the vitamins mentmned is
congidered to predispose towards tuberculosis, it is
interesting to note.that of the post mortem examina-
tions performed in Rabaul over the last two years,
the lezions of a rapid and fatfal tuberculosns were
demonstrated in one-third.

The character of the carbohydrate eater-is opposed
to the character of the races which include in their
diet an adeguate proportion of animal protein, in

" that it is deficient in the gualities of energy, initia-

tive and progress, though, under the best conditions
the carbohydrate eater equals and may surpass the
protein eater in the power of endurance at monoton-
ous physical tasks. Such nations readily become
the hewers of wood and -the drawers of water for
the more,vigorous nationg, They malke ideal porters
and pack carriers and apparently they do not desire
to be otherwise.

The eater of coarse carbohydrates, too, presents.
i generally lowered vitality and. a definite diminu-
tion of resjstance to such diseases as pneumonia.
intestinal disorders and various ulceratioms, while
there is often seen an carly general debility.

These manifestations are quite distinet from the
classical food deficiency dlsease& which from time
to time appear.

If the foregoing observations were accepted as
cstablished and the routine native diet were con-
sidered, it would be probable that the native of this
Territory would be poorly developed and short in
stature, inelined to the prominent abdomen and thin
legs of malnutrition, Iacking in energy and initiax-
tive, though possessed of occasional considerable
endurance, particualarly prone to intestinal diseases
and various ulcerations and liable to succumb very
readily to respiratory diseases, especially tuber-
culosis. This precisely mirrora the condition that is
actually found.

When free natives are brought from their village
fastnesses to work under indenture upon planta-
tiens or as Government labourers, the “whole
problem of their diet and feeding is rendered much
nmore complicated.
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.. Tor civilized people such a transfer seems a trivial

“matter, but to a native it is actually a period, of
_most congiderable danger.

"'He has lived in his village from infancy, isolated
“from the outside world and because he has been
untouched by outside diseases, is surprisingly sus-
ceptible to .them. Moreover, hg has accustomed
himself to feed upon a diet which, though almost
always below the optimum scale set by investigators,
he liag learned to assimilate to the satisfaction at
east of his minimal needs.

Once this igolation is invaded and its defences
overset by his being brought under the menace of
new diseases, a new environment, new conditions of
work and new dietetic needs, the weaknesses of the
native constitotion are immediately manifest. -

Apart from accidental epidemic visitations, the
two factors which affect the death rate of labourers
7 this Territory are, respectively: (i.) the diet pro-
vided and (ii.} the proportion of labourerg recently
brought from primitive outlying districts (pre-
viously untouched) to the total labour strength.

Thus, for example, in any year in which many
tives previously not in contact with the white man,
e brought to work upon plantations or alternatively
\-which there is considerable movement of natives
during the year from plantation to plantation, there
will be a very considerable increase of morbidity
and irrespective of the excellence or otherwise of the
edical work the mortality statistics will rise

siderably. y :

“ During the last year in the Territory of New
Guinea there have been reached for indenture
several mative tribes previously unvisited by the
white man and the mortality amongst these new
recruits has been very heavy indeed in spite of every
attention. Pneumonia and dysentery have been the
the ‘principal agents of destruction and it has been
particularly noticed that the dysentery has directly
followed the wholesale change of dieting which has
been encountered, while the pneumeonia has been in
a large proportion of persons a terminal infection

mentioned. .

- These natives were hill men and lived formerly
‘o1’ eoarse native foods. They were transferred at

'onee to shipboard conditions and a diet of polished

‘Tice and tinned meat.

in the Territory as Director of Public Health that
while there were several alternative dicts, that
. whieh was in most commen use consisted of polished

_rice and tinned meat.
which brought about this lamentable state of affairs,
among which perhaps the principal were that rice
and tinned meat keep indefinitely, are readily port-

tities. As a result, though alternatives were offered
~ under the Native Labour Ordinance, this dangerous
_‘diet has become almost the sole diet for indentured
labour, with lamentable results.
It 'was at once decided that all the available
native foodstuffs of the Territory should be investi-

" subgequent to the diarrheea and dysentery above

Tt was noted by the present writer on his arrival

There were many factors

able and are packed in known and weighed quan- -

gated with a view to determine a diet which would
meet_the requirements of the natives and which at
the same time would not impose too heavy a burden

upon the small planter. .

‘While this work was in progress, the need for
urgent and drastic change was evidenced by two
outbreaks of beri-beri in concentration camps which
had been established to cope with the spread of

.gonorrheea. - On March 23, 1925 (March being a

period of changeable weather during which the
resistance of the unclothed native to disease is
always lowered), all the patients at Vulean Island,
namely five hundred and thirty, were examined for
the presence or absence of knee jerks and in fifty-
nine knee jerks were found to be absent or very
sluggish. '

All these natives were put on 25 grammes of
«Marmite” (autolysed yeast) with biscuit once a
day and a plentiful supply of fresh native foods,
while the “Marmite” was increased to 15-0 grammes
twice daily on those days on which native food
{(fresh vegetables) was not obtainable,

On subsequent reexamination twenty natives out
of the fifty-nine had recovered active knee jerks and
eighteen had recovered sluggish knee jerks or active
knee jerks in one leg only. Ou May 7, 1923, it was
possible to report that every one amongst these
suspects had recovered. : .

Of twenty natives with definite beri-beri which
actually developed, six only were remaining in hos-
pital on the date mentioned and these all ultimately
recovered. o

It was particularly noticed that in all cases in

‘which the diagnosis was made before the stage of

inability to walk without a stick, the patients were
cured with apparent ease by rest and diet. Once
pasl this stage, however, improvement wus very
slow, the patients retaining for a considerable time
definite cardiac symptoms upon even the slightest
exertion. )

A mild epidemic of diarrheea preceded tlhie out
break mentioned above, as is usual. _

The outbreak described followed very definitely
the closing of the native market adjacent to the
Vulcan Island compound where on two days in
the week native foods were purchased. The market
stopped suddenly on Febrnary 27 owing to certain
events of importance to natives drawing the native
vendors elsewhere and within three weeks the first
cases of beri-beri (nine) were diagnosed.

The second cutbreak, which was in Kavieng, New
Ireland, was more servious and arose from no such
sudden cause, but ag a result of a constant lack of
all but a small percentage of fresh native foods. Of
a monthly average of two hundred and eighty-four
patienls over the several months of the epidemic
a total of 149 was affected, males suffering more
heavily than females. At the time there was a
certain amount of overcrowding amongst the male
patients and these were engaged upon hard work.
It was particularly noted, however, that males who
were indentured labourers and had therefore been
living on a changed diet, suffered to a greater extent
than those who had been before admission to the
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eompound free kanakas. The actual figures were

'23-1% and 14-8% respectively. Shortly after the

epldemm became well established, supplies of native
foods again became obtainable and there followed a
general improvement.
With a few striking exceptions the disease was
insidious in onset and attended by most of the
- ‘clinical features described in textbooks; edema of
a fleeting type was frequently observed severe
@edema was not, however, a common occurrence.

The digease when established was in 95% of the
patients of the dry type with rapld wastlnﬂ' of the
muscles of the thigh and ealf.

The mortality amongst these natives owmg to a
temporary but absolute lack of mnative foods Tose
at one time as high as 36%.

In 90%.of the fatal cases the patlents were bed

_ridden and generally emaciated prior to death, but

occasionally sudden death. occurred from cardlac
involvement.

Thesge cminous and regrettable outbreaks were
presented vigorously to t_he attention of the Govern-
ment as instancing the urgent necessity of in-
stituting by law fuller and more suitable native
-dietaries and the figures were supplemented by an
examination of all contract labourers, undertaken
on the instrnetion of the writer by the medical
officerg in ‘charge of the outstations (notably at
Manns}. Indentured labourers at this station can
only with the greatest difficulty obtain supphes
of native food.

On examination of the pohce boys, G‘rovernment
labourers and Government prisoners of this station
it was found that 59% were suffering from loss of
knee jerks, partial or complete, the incidence being
preslesl amonpst prisoners and least amongst the
better fed police boys.

The diets now recommended for native labourers
in the Territory allow of very considerable variation
and the provigion is insisted upon of adequate
supplies of fresh food on a certain number of
days per month. Though by no means ideal, they
represent a very great advance upon present con-
ditions. The main stipulation is that rice shall
not be used on more than fourteen days in any
one month.

The present standards under recommendation are
not to apply to “honse-boys” and are preliminary
changes only, intended to deal urgently with the
present position.

They are as follows:

Diet XNo. 1.

. RICE e 11b.
There may be substituted for rice any one of the
following: Maize meal (1 1b.) or bread or biscuit
(13 1b.} or saksak (dry) or tapioca (dry) (23 1b.).

2. Good quality wholemeal barley or sharps ........ 3 1b.
There may be substituted for barley or sharps any
one of the following: Dried peas, beans or lentils
{3 1b.) or peanuts or galips (without shell} (% 1b.)
or germinated peas, beans or lentils (6 o0z.}; one
only coconut per person may he given alternatively,
but in that case the rice issue must equal not 1 ib.
but 1% 1h.

3. Fresh Meat (mutton, beef, goat, pork or other recog-
nized native meats, all free of bone) ............. 3oz,
Or, alternatively, fresh fish (free of head and tail) 4oz
There may be substituted for fresh meat or fresn
* figh” any -one of. the following: Native oysters or
shellfish (without shell) (4 0z.} or native lobsters,
crayfish or crabs (with sheil) (8 oz.) or at the
optmn of the employer in cases of sickness, duck
or hen eggs (two only) or milk (% pint). -

‘4. Pure water, for drinking purposes only .....\ . 6 Dpints

5.2 Salt (distributed as one issue of 1 oz week]y) LYoz
' ‘ Dwet ZVo 0 ‘

1. Taro or breadfruit or yam ......... .00 iriinn 5 1h.

There may be substituted for taro, breadfruit or

yam any one of the following: Bananas (7 1b.) or

green maize (6 cobs); 7 b, of kauken (sweet

potato) may be substituted, but it iz not. te he
.. issued on more - than fourteen days in any one
" month,

2, Coconut (ripe): One between two persons, approxi-
mately ..... P 3 oz.
Or- alternatively Australian beef dnppmg e 2 0z.

3. 8P'reser\red or salt or smoked or dried meat (all free

of bone) or alternatively preserved or salt or
smoked or dried flsh issued in two, three or four
issues weekly at the option of the employer, to
equal weeklY ...t et raa e 11hb.
4, Pure water, for drinking purpeses only ........ 8 pints

5.4 Salt (distributed as one issue of 1 oz. weekly}. ... /; oz

T 2 = S e 13 1b.
There may he substituted for rice any one of-the
following: Maize meal (1% Ib.) or bread or biscuit
2 1b.) or saksak (dry) or tapioca (dry) (23 1b.).

2. “Marmite” or autolysed yeast .............-.... % oz.

" There may be substituted for “Marmite” any one
"of the following: BEdible native leaves, free of
stems, such as native spinach: 4ibika, kalekale,
a-npe, kumu, kasut, pit, gilw and so forth, or other
recognized edible native leaves or shoots (3 1b.);

ur mresn vegetables, such as green peas, string
beans, tomatoes or other similar vegetables, native
or introduced, approved by the Director of Public
Health (% 1b.); or green maize (2 cobs};® or fresh
fruit, such as papaeie (pawpaw) mango, avocado:
pear, cucumber, pineapple or other fresh fruits,
native or introduced, approved by the Director of
Public Health (1 1b.).

3.% Preserved or smoked or salt or dried meat (all free
of bone) or alternatively preserved or smoked or
salt or dried fish, issued in two, three or four
issues weekly, at the option of the employer, to

cegqual weekly L.t 11
4. Pure water, for drinking purposes only ........ f pints
5.7 Salt (distributed as one Issue of 1 oz weekly)....'/; 0z

Cooking Arrangements.

One native cook shall be employed for every forty or
proportion of forty labourers employed.

13f preferred fresh meat or fresh fish may be distributed
at the rate of 1% 1b. of the former or 2 lb. of the latter
w ee]\!y in two or four issues.

2 ‘Alternattvely an equivalent amount may be cooked with
‘the food and thus issued.

3 In place of preserved meat or fish, fresh meat or fish mn
the guantities and with the altern'lhves shown in Item 3,
Diet 1, may be substituted.

+ Alternatively an egulvalent amount may bhe cocked with
the food and thus issued.

5 Where green maize is issued, 1 Ib. of rice s satficient

and may be substituted for 1% lb. rice

® In place of preserved meat or fish fresh meat or fresh
fish in the guantities and with the alternatives shown in
Item &, Diet 1, may be substituted.

7 Alternatively an equivalent amount nmy be cooked wiih
the food and thus issued.

oy
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TABLE OF Foop VALUES.

-

Vitamins.
Foodstuft.

Calories.
. 4. B.

Remarks. E

1,632
1,002
304

Who.lEmeal barley ..
Fresh meat (water ani

++

1+ + e

0 The _abgorption of rice. diminishes rapidly.
with the quantity ingested; the  larger the
0 guantity, the smaller.the agsimilation beyond
an optimum point. This diet is deflcient in
the antiscorbutic vitamin, but this is largely
offset here by sunlight; and pawpaw which

" Low

+ -

Total 2,938 ++

contains ++ vitamin™ ¢, is readily accessible
on most plantations as an addition to diet.
The issue of meat should be increased by
half a pound daily to make the protein and
fat adequate. - .

Low

colo-

2,318
52 +

Very low

i} Ten per cent. of the value of taro is wasted
owing to the method of cooking., There s
B an absence of ¢ vitamin and planters.should
make available for addition to the diet any
0 of the following: Sprouted beans (+4),

2,104 + |

sprouted cow peas (Vignum sinense) (+++g.'
germinated lentils (++), pineapple (++),
pawpaw (++), tomato (+++); all these grow
. very, commonly and readily. There is a great
i deficiency of protein, needing an =addition of

50% total protein in grammes, T

2,448 0 ‘ 0
90

|
) it will be noted in this diet that “Marmite” is.
official, but is in general too. expensive to
use. Planters should note that natives often
reject edible leaves unless supervized, eating
0 i only rice and owing to the rice being cooked
dry, the leaves must be cooked separately.

++

. 2,674

Presh fruit 28 above, particularly tomatoes,
actually make a better addition. Caloric
_value is the lowest of the series and is
actually even lower than is shown, since a
conslderable proportion of the whole value
i3 not assimilated. Protein is low, also fat,
the latter particularly -so and half a ripe
coconut - should be added to provide a suf-
ficlency. Where possible this diet should be’
used only if others are unobtainable.

+t

. All foods must be of good quality and in the case of
arley, sharps, dried peas, beans or lentils or similar
articles issued with rice, maize meal, bread, biscull,
aksek or tapioca must be issued ready cooked.
: Alterations or meodifications in this schedule to suit
7ithe exigencies of local circumstances may be made by
;:the Director of Public Health on application to him in
writing and such approved alterations or modifications
Texpressed in writing shall thereupon be regarded as a
- gufficient ration issue in respect of the labourers for
. '-'whom such is solicited.
... 'Where labourers are patients in hospital their food
“'rations and weekly or monthly issues of tobacco,
“:matches and pipes may be withheld, at the discretion
. of the medical attendant, where eomsidered necessary for
- medical reasons; otherwise full issues must be made.

- None of the diets set out above is sufficient, but
each- represents the greatest advance acceptable to
the Administration upon present diets.
fact the diet that is official for the Territory at the
present time and that these suggestions should
correct to a large degree, represents a daily food
value of only 2,650 calories and is absolutely lacking
in vitamins of any kind whatever.

. An analysis of the essentials of diets 1, 2 and 3
are given in the table..

From the foregoing it will be observed that these
additions to diet are merely preliminary. The out-
standing feature of the case, however, is that the
position with regard to diet deficiencies is now
apprehended.

1t ig trusted that with these immediate alterations
and with subsequent supervision and correction, the

In actual-|-

diet for indentured labour throughout the Territory
of New Guinea will greatly improve, while propa-
ganda work in the villages is directed towards estab-
lishing better conditions in this most vital and least
regarded aspect of native development and welfare.

1 have to express my indebtedness to Dr. T. Clive
Backhouse, formerly of Kavieng, and Dr. E. T.
Brennan, now of Madang, from whose careful obser-
vations and figures in relation to the epidemics of
beri-beri at Kavieng and at Vulcan Island respec-
tively my own are drawn in these regards.

i

SURGERY OF THE FRONTAL SINUS?

By T. 8. Kirkranp, M.D. (Glasgow), F.R.C.S. {Edin.}, -

Honorary Consulting Awral Surgeon,
Sydney Hospital.

I Am introducing the subject of surgery of the
frontal sinus in the form of a critical analysis of
the different types of operation devised for the cure
of frontal sinus suppuration.

My experience during thirty years has noet been
confined to a small number of cases and during that
period I have encountered many which have required
ereat judgement in the selection of the particular
operation suitable to the condition. The gquestion of

1Read at a meeting of the Section of Oto-R.hino-La_ryngoloéif
of the New South Wales Branch of the British Medical Asso-
ciation on May 27, 1926.



