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FOREWORD

———

For the ordinary tourist there is much to be learnt by
personal visits to strange countries about the manners and habits of
the people as well as the produce of a country, besides merely secing
the sights of that country. There is, however, a growing class of
tourists with an enquiring turn ol mind who wish to learn more about
the economic problems and products of the country they pass through.
For this elass of tourists information on eccnomic matters is ditheult
to gather on a short visit, and very often they have to be hurdened
with quite a large number of beoks in order to enll from them the

particular information reguived.

In editing this volumme of wmonographs, the aim has been
to put together before the publie, in a coneise manner, some of the
more important data available about the economie life and produets
of the Kingdom of Siam. It is hoped that this book will fulfil the
requirements of those who really wish to study the status and

situation of Siam on the production side.

i wnackhalia
a—
Minister of Commerce and Communications,

Bangkok, August 1930.






Introductory Note

A series of fourteen pawmphlets, deseribing various aspeects
and activities of Siam, was issued in 1926. These pamphlets had
a considerable sale and, as the issues was nearly exhausted, it was
decided to bring them up to date, and re-issue them as one volume,
to be published in time for the Eighth Congress of the Far Eastern
Association of Tropical Medicine, to be held in Bangkok in
December 1930,

The Exeeutive Committee of the Congress had, at the same
time, determined to jssue a volume in celebration of the visit of
the Far Fastern Association of Tropieal Medicine; this volume to

include varicus subjects not treated in the orviginal pamphlets,

[n order to keep the two volumes distivet in character, and
to aveid overlapping, it was agreed that the Executive Committee
should take over certain of the original pamphlets for inelusion
in their volume ; while some new articles were added to the present
book, which, as now constituted, is chiefly concerned with the
natural features, industry and commeree of Siam. The character of
the original articles has been preserved as mueh as possible, though

this involves some |'t!1:t!t-5t-il1r|.

Each of the original pamphlets had a specially designed cover,

part of which has been used in some of the present chapter headings.

At the end of the volume will be found a note giving the
names of the various authors who have been concerned in preparing

this book.
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CHAPTER 1

PHYSICAL FEATURES

Before commencing a deseription of the physical features of
Siam, it should be pointed out that the Siamese names in this
article are transliterated according to the phonetie system explained
on the accompanying map; the system is designed on the lines
recommended by the Royal Geographieal Society of Great Britain. *

Siam lies between the parallels of 57 and 21” North Latitude,
and between the meridians of 97° and 106° East Longitude. The
area of Siam is about the same as that of Franee, and 18 518,000
square kilometres, or 200000 sgquare miles.  Its greatest length
i= 1650 kilometres and its greatest breadth 800 kilometres.

The surface of the country is characterized (1) by flat alluvial
plains, which beeome inundated during each rainy season -and
which are intersected by winding rivers and streams; and (2) by
mountains covered with forest.  There is also a eertain amount
of undulating country.,

For convenience of deseription Siam may be divided nito
four parts, Northern Siam, Central Siam, Eastern Siam and

Southern or Peninsular Siam.  Peninsular Siam s bounded on

*This system has not been followed by the writers of other articles in this
book, —Ed.
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the west partly by the Indian Ocean and partly by Burma, on
the east by the South China Sea and the Gulf of Siam and on the
south by the British Malay States of Perlis, Kedah, Perak and
Kelantan. The rest of Siam has for its northern npeighbours
Burma and French Laos, for its western neighbour, Burma, for
its eastern neighbours, Freneh Laos and French Cambodia and on
the south it is bounded by the Gulf of Siam and Southern or
Peninsular Siam.

Northern Siam

The three great rivers, the Salwin (known to the Siamese as
the Ménam K'ong), the Mekong (known to the Siamese as the
Ménam Mék'ong) and the Yangtze Kiang rise in the Kwenlun
in Tibet and flow parallel to one another in a direction due south
for a distanee of more than 400 kilometres between the Latitudes
of 32° and 27° North. For most of this distanee their beds, which
are separated by precipitons ridges, are not more than 30
kilometres apart. The Yangtze parts company from the other two
at Latitude 277, turning abruptly east, to meander a further 2500
kilometres throngh China before it reaches the China Sea; the
Salwin continues to flow south with a westward drift until it
reaches the Indian Ocean at Moulmein in the Latitude of 169,
and the Mekong takes a sharp turn to the east in the Latitude of
20° to make room for Siam on the map, and eventually bending
southwards Hows into the South China Sea at Saigon in Latitude
10° North.

At the point where the Salwin and Mekong part company
the main ridge of mountains between them becomes part of the
northern frontier of Siam. This ridge, known as the Dén Lis,
breaks into a number of parallel ridges with a general strike to
the N. N. E ; the western one, known as the Tanin Téng Chai
continues southward, under different names, to form the backbone
of the Malay Peninsula ; the next ridge to the east is the IXun
Tin Range, to the eastward of which again are the P'1 Pan Nam
Mountains and the Laong Prabing Range. The latter stretches
into the loop of the Mekong and forms a part of the north-eastern
frontier. Between these ranges are the valleys of four of the



View in the Mé Ping Rapids.






PHYSICAL FEATURES 3

rivers which finally unite their waters in the Ménam Chau
P'ayi (the Mother-of-waters-in-chief), the principal river of the
kingdom. The names of these four rivers are:—the Mé& Ping
rising in the Dén Lid Range, the Mé Wang, the Mé Yom and
the Ménam Nan *®

The northern part of Siam containing these rivers is a mass
of mountains, but here and there along the larger streams are level
stretches ; as for example, at Chiengmai on the Mé Ping, at
Nak'on Lamping on the Ménam Wang and at Miiong Nan on the
Ménam Nin. At these points there are considerable areas of flat
alluvial ground suitable for the cultivation of rice and on that
account these valleys have become comparatively thickly popula-
ted. Along these rivers and their tributaries other such level
stretehes ave to be found, but for the most part the rivers cleave
their way between precipitous banks, and rapids are of frequent
occurrence, To the north of the P'i Pan Nam Mountains there are
wide, level, and often swampy, districts drained by the Ménam Ing
and the Ménam Kok, both of which flow into the river Mekong.
At times when a rapid rise oceurs in the waters of the Mekong
there is a reverse current in the Ménam Ing for a distance of 30
kilometres upstream.

At about Latitude 18° the hills recede from the four rivers
that go to form the Ménam Chan Payi, leaving wide areas of
level and swampy ground, which gradually merge into the great
central plain.

On the west, the River Salwin, flowing swiftly through a
narrow trough in the hills, forms, with its tributary the Mé Méue,
the frontier between Siam and Burma for upwards of 300
kilometres,

The average height of the peaks n this northern area is 1600
metres above mean sea level. The ground level in the City of
Chiengmai is 300 metres, and at Chiengrai 378 metres. Daoi
.crmgkﬁ, (Doi Intanon), 2576 metres, the highest mountain within
the boundaries of Siam, is situated about 50 kilometres to the

*In Siam a river is correctly known as Ménam, but this is often abbreviated
into Mé or Nam,
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south-west of Chiengmai; Doi Sut’ép, 1676 m., overlooks Chieng-
mai from the west; Dol Chiengddd, 2185 m., lies north of Chieng-
mail and Doi Pa Ché, 2012 m., to the north-east. These are the
principal and best known peaks.

Central Siam

Central Siam may be divided nto three parts, (1) the
area south of Latitude 187, drained by the Mépam Chan Payi,
the Mépam Supan and the Ménam Biangpakong, (Z) the area
drained by the Méklong and (3) the area south of the
Chant'aburi Mountains,

The Ménam Chau Paya® is the principal physical feature
of the country, Not only is it the prineipal channel of com-
munieation, transporting two of its chief products, teak logs
im rafts and riee in great viver boats, but it is also a souree of
ereat wealth in that it earries m its waters the valuable =ilt, whieh
in the rainy season, by inundation, is deposited on the flat rice
growing areas of central Siam.

At Piknamp'd the waters of the four rivers of the north are
finally united in the Ménam Chau Payi, and 50 kilometres lower
down, near the old town of Chainad, the river bifurcates to form a
delta 90 kilometres long.  The western branch is said onee to
have been the prineipal stream, and truly with all its windings its
ceneral direction is remarkably straight.  Where it breaks off
from the main stream it is known as the Klong Mak’im Tau,
lower down as the Ménam Sup'an; where it passes under the
Southern Railway Line it is known as the Ménam Nak'on Chaisi
and at its mouth as the Ménam Tachin,  The practice of giving
a river different names at different parts of its course is commen
in Siam and especially in the central plain, where it obtains even
for short canals.

The eastern and prineipal branch of the Ménam Chan Payi
divides and reunites at several points, the chief stretehes heing
known as the Menam Noi1 or lesser river, the Ménam Yai or great
river, the Ménam Lopburi, ete. At Ayutayi it receives the

* Often written Chao 'hya, Chao Bbmya, &c. and known generally as the
Menam. y



Phato by Bopal devonoaulieal Sorvies.

River view, Bhisnuloke Distriet.

This =hows rice-fields with seattered clumps of trees; a town ; a river at Lo
water with extensive sand-hanks exposed : a road and, in the top
vight-hand corner, the railway.
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waters of a great eastern tributary, the Ménam Pasak, which,
rising in the P'éehabun Mountains, drains the western slopes of the
mountains of the Ddng Payi Yén Forest.  The water of this
tributary is now being utilized to irrigate a large part of the
lower plain between the Ménam Chan Playi and the Ménam
Biangpakong. The Ménam Chau Playi is tidal as far as Ayut'aya.

The Ménam Sakéd, known lower down as the Ménam Prichin,
and lower down still as the Ménam Bingpakdng, rises near the
frontier of Cambodia and deains the basin between the San
Kampéng Range and the Chant’aburi Mountains, It reaches the
se at the north-east corner of the Gulf of Siam.

The Ménam Bangpakong and its tributary the Ménam Nak'on
Niyvok may be regarded as a part of the delta of the Ménam Chau
Paya.  There is practically no difference of level across the whole
plain and the three rivers of the plain are joined up by a net-work
of canals or K'longs which are used for irvigation, drainage and
transport.

The central plain is over 300 kilometres in length and it
varies in breadth from 50 to 150 kilometres. At Latitude 18° the
banks of the Mé Yom are 44 metres above mean sea level, at
Paknampa the banks of the main viver are less than 25 metres
above mean sea level, near Chaindd at the head of the Delta, 18
metres, and at Ayutayid not more than 4 metres, whilst in
Bangkek City the roads seldom ave more than 1.80 metres above
mean sea level,  This will give some idea of the Hatness of the
central plain, and its liability to beeome inundated.

Cireat quantities of silt are earried down and deposited on the
bar at the mouth of the river each year, and the land is gaining
steadily along the northern shores of the Gulf. It is a very short
time, geologically speaking, since Ayut'ayi was as near to the sea
as Bangkek is to day, in evidence of which it may be stated that
numerons sand banks econtaining sea shells of recent date arve to
be found all over the eentral plain. These sand banks were at
one time sand bars which guarded former mouths of the river.

To the west of the central plain is the watershed of the

Méklong or Rathuri River, The castern or main branch of this
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river, known as the K'wé Yai, rises at the tail end of the
Tanon T'ong Chai Pange in Lat. 16°, where there is a verit-
able mass of high and most difficult peals, about 2000 metres in
height. At this point the main range breaks into three distinet
ridges, At the head of the westernmost of the three is sitnated
the pass of Three Pagodas (Prachadi Sam Ong), and it is here
that the K'wé N&i or lesser branch of the Méklong takes its
rise. This western range, known as the Tepasserim Range, forms
the frontier of Burma and Siam from the Latitude of 16° to the
Latitude of 11° It varies in height from 700 to 1500 metres
and is densely forested. To the west of the K'wé NG it averages
about 1100 metres. The range between the two branches of the
river is made up of bare limestone erags reaching a height of 1300
metres,

The two branches of the Méklong River join together at the
old town of Kanchanaburi, or Kianburi, in Latitude 14°, and the
main river enters the sea at the north-west corner of the Gulf.
The total length of the K'wé& Yai and the Méklong together is not
less than 400 kilometres.  The upper reaches of the river are mag-
nificent and are famous for the beauty of their seenery. The
banks are steep and elothed in dense evergreen forest. Rapids and
waterfalls abound. Even at Ratburi the banks of the river
are as high as 12 metres, and, although the river is broad at that
point, serious floods are ecommaon.

The only part of Central Siam not yet dealt with is the
district between the Chant'aburi Mountains and the Gulf. This
area is drained by numercus streams all flowing in a southerly
direction, the chief of which are the Mépam Chant’aburi, f.h-ﬂ
Ménam Weén and the Ménam Trad. The principal peaks in the
Chant’aburi Mountains are K'an K'ia, 800 metres high, which is the
only mountain visible from Bangkok, K'an Sai Das, 1640 metres.
K'au P'rabad, 1078 metres and K'au Sabip, 933 metres,

The Chant’aburi Plain is flanked on the east by a line of hills
called the Bant'at Hills, which lie along the Cambodian
frontier, and on the west by the Chant’aburi Mountains,
which bend southwards along the coast of the Ciulf. The
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coast of this part of Siam is muech indented and closely fringed
with recky and jungle-clad islands. The island Ko Si Chang
lics near the northeast corner of the Gulf and forms a good
natural shelter for large steamers which cannot eross the bar of
the Ménam. The largest island on this coast is Ko Ching, in area
about 180 square kilometres, and the next in size are Ko Kid
and Ko Krim. Ko Chang is 30 km. long and its greatest
breadth is 10 kilometres. Its highest peak reaches (44 metres
in height.

Eastern Siam

Eastern Siam consists of a saucer-shaped platean tilted
to the S. E. and a narrow strip of swampy country to the north
thereof, It is bounded on the north and east by the River Mekong
on the west by the Péchabiin Mountains and the massive flat-
topped peaks of the Dong Phyd Yén, and on the south by the
Sankampéng Range and the Ding Rék Searp.

The platean proper is gnarded on the north and east’ from
the Mekong by a line of hills varyving in height up to 600 metres,
and 1t is drained entirely by the river system of the Nam Min,
which escapes through this line of hills at the southeast corner,
and empties into the Mekong,

The Nam Min rises in the Dang Payva Yén and its
conrse is due east, deaining the southern part of the plateau. Its
principal tributary, the Nam Chi, also rises in the same mountains
and flows in a cirenlar course through the centre of the platean,
joining the Nam Min a short way above Ubon. The Nam Pau
carries off the surplus water from two great freshwater lakes
Iving to the north of the plateau and empties itself into the Nam Chi.

The western and northern sides of the plateau vary in height
at different points from 130 to 200 metres above mean sea level,
whilst at Ubon the levels are said to be in the neighbourhood of
50 metres,

The platean is flooded during the wet season and the cart
tracks are impassable ; in the flll*y season there is great seaveity
of water,
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The mountains of the Dang Payi Yén Forest consist of a
mass of flat-topped peaks, varying in height from 500 to 1300
metres, The highest peak is Kan Léan, which attains a height
of 1828 metres. The Dong Rék Searp is in general ahout
400 metres in height, but in parts it rises to 700 metres.  The
ground falls off sheer towards the sonth, whilst the fall to the
Nam Min nerthwards is gradual,  In like manner the ground on
one portion at least, of the northern side of the platean, falls
abruptly towards the north, but aceurate geographieal informa-
tion of this area is scanty, as the topographieal survey has not yet
been earried out.

The strip to the north of the plateau is drained into the
Mekong and varies in width from 50 to 100 kilometres. It con-
tains the largest freshwater lake in Siam, the Nong Lahin, in
area about 170 square kilometres ; this lake is eonnected with the
River Mekong by a stream called the Nam K'am. The strip is
also drained by numerous other streams flowing into the Mekong,
but the only one of importance is the Ménam Sengk'vim. All these
streams, like the Mé Ing, have a reverse enrrent for many kilome-
tres upstream when the Mekong is in flood.

The Mekong (Ménam Mék'omg) itself, forming the boundary
of the kingdom for upwards of 1300 kilometres, is a huge river
studded with islands and broken up by many impassable rapids,
Along the frontier it is from 700 to 1500 metres in breadth,
Southern or Peninsular Siam

Southern Siam consists of a ]nn;._l: !u-llflmlllu 1,',:‘1'[-1_‘!]1,‘5]!2’ from
the head of the Gulf, in Latitude 13° down to British Ma lava, in
Latitude 57 30 On the east its shoves are washed by the Gulf
of Siam, and the South China Sea. On the west the Tenasserim
Range and the Ménam Kra sepavate it from Burma as far south
as 10° after whieh it abuts on the Indian Ocean. The southern
boundary with the British Malay States is the mountain range
known as the Kilikar,

The breadth of Southern .‘"iimn varies from 15 to 200
kilometres and its length is 750 kilometres,
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The Tenasserim Range, in the neighbourhood of the PPéchaburi
and Prian Rivers, 15 massive and attains to heights of 1000 to 1500
metres, but further south it becomes narrow and is seldom higher
than 900 wmetres.  There is, however, one conspicuons peak at
Latitude 111°, called K’au Liiong (Prachuab K'irik'an), 1247 metres
in height.  To the north of this peak is one of the lowest passes
across the Burma frontier, the height of which 1s 237 metres only ; it
is known as the Jalinga Pass or Chong Singk'on.  The Tenasserim
Range is split by the Ménam Kra into two parts, the western being
in Burma and the eastern in Siam.  The eastern range continues due
south to the island of Priket, skivting the Indian Occan, and is
known as the Peaket Ra-n;_{'u. The main ridge of the Peninsula
starts afresh to the north of the City of Nak'on Sitamarit, the
intervening eountry, between the Paikét and Nak'on Ranges,
being  dotted with isolated peaks vising sheer out of the
plain.  One massive hill in this group, K'au Paném Béncha,
attaing o height of 1404 metres, but for the most part the peaks
are only a few hundred metres high.

The Nak'on Range reaches the south-west corner of Siam,
and iz continued along the frontier under the name of the
Kilik'iri, which again spilts into parallel ridges with a north and
south strike. The highest peak of the Nak'on Range is Kau
Liaong (Nak'on Sitamarit), a large, reund and massive hill, 1786
metres in height, surrounded by jagged peaks, the next highest
of which i1s K'au Mén, 1309 metres.

The frontier range on the south varies in height from 400
metres at each end to 1500 metres in the middle,

Besides the above ranges there are many small subsidiary
ranges lying parallel to the main ranges, the chief of which is Sam
Roi Yad, or Three Hundred Peaks, an isolated set of barve lime-
stone pinnacles lying to the south of the Prin River and varying
in height from 300 to 600 metres.

In the northern part of Peninsular Siam the streams usually
flow either in a north or in a south direction behind these subsi-

diary ranges until they find a passage eastwards to the sea; they
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are very numerous but small in size, the largest being the Ménam
P'échaburi, the Ménam Pran and the Ménam Bandon,

The latter is a short delta and is made up of the waters
from two large streams, the Ménam Tapi and the Ménam Kirivat
which, flowing northward towards the A6 Bandon, drain a wide
plain between the Na'kon and Paakéet Ranges,

There are two other coastal plains of considerable extent to
the south ; that to the east of the Nak'on Range contains a great
brackish lake, the T-alé Sap, whilst the plain of Pitini in the
southeast covner of Siam is drained by streams from the frontier
range, which How north to the sea; the largest of these streams
are the Ménam Tiani or Patani and the Ménam Saiburi.

The only important rivers flowing into the Indian Ocean are
the Mépam Trang and the Ménam Kra. The latter has a wide
estuary, studded with sand banks and islands, and known locally
as the Ménam Pikehan.

On the east coast of the Peninsula there arve few bays,
A6 Sa-wi, Ao Bandon and Ao Nak'on being the most important,
The islands also are few in number, the largest being Ko Samii
and Ko Pa-ngan.  These two islands form a continuation nerth-
ward of the Nak'on Range. The west coast, on the other hand
where the mountains extend down to the sea, is much indented
with bays and closely fringed with islands.  In spite of this there
is no harbour or safe roadstead deep enough for ocean liners on
the west coast.  The most important of the islands is Ko Paiket,
the centre of the tin industry. Its area is about 600 sq.
kilometres, Its length is 48 km. and its breadth 20 ki,

Amongst the other islands may be mentioned Ko Lanta,
Ko Prat’ong, Ko Yad Yai, Ko Libing and Pulo Tarutau



CHAPTER II

GEOLOGY

Our knowledge of the geology of this country is still very
imperfect.  Several geologists have visited Siam and made more
or less hurried journeys through various parts of the country.
Some account of their observations have been published by three
of these: Mr. B Hnghnmm, Mr. Wallace Lee” cand Dr. W,
Credner .,

In compiling the present account most of the information has
been derived, often verbatim, from Mr. Lee's reports, but Dr.
Credner’s paper has also been largely drawn on.

So much of the country is covered with jungle that natural
outerops are rare ; in the southern provinces there arve, however,
some good artificial exposures along the railway and highways.
Deep weathering is another of the difficulties the geologist here
has to contend with.

(1) B, Hogboe. Contributions to the Geology and Morphology of Siam. Bull.
Geol. Inst. of Upsala, Vol. XII, pp. 65-128. Upsala, 1918,

(2)  W. Lee. Reconnaisance Geological Report of the Districts of Payap and
Maharashtra, Northern Siam. Dept. of State Railways, Bangkok, 1923.

W. Lee. Reconnnisance Geological Report of the Provinces Puket, Sura-
shtradhani, Nakon Sridhamaraj and Patani in Siamese Malaya. Dept. of State
Rnilwa_}'ﬁ, Bangkok, 1923,

8] W. Credner. Problems of Geomorphology in Siam. Journ. Siam Soc.,
Nat. Hist. Sup., V1I, pp. 25-46.
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Topography

One of the mest impressive morphological features in Siam
is the preponderance of wide plains.  Among these are those
with mighty alluvial deposits, like the Menam FPlain; those
with only a thin cover of deposits, like the plans in the
Pevninsula, in the south-east and in the porth of the eountry,
and those with nearly no general alluvial cover at all, like the
Korat plateau.

The second of the main features is the appearance of mountain
ranges all stretehing in the same direction, chietly from N to S..
as well in Northern as in Western and Southern Siam, and on
the other hand the absence of such ranges in the Korat distriet,
or the eastern part of Siam,

The third impressive feature is the very steep slopes with
which the menntaing and mountain ranges ascend from the plains,

Sometimes there is, as in Northern Siam, a narvow zone of
low foot-hills between the plain and the monntain slopes.

The last important feature is the remmants of plains or flat
mountainous country in the higher levels of the Siamese lands-
cape.  They are to be found in the mountainous limestone coun-
try north of Kanburi, in Northern Siam in the highest parts of
the mountain ranges in the extreme north-castern section of the
country, and in the limestone ranges of the novth-west, where they
are to be seen south-west of Muang Fang in an especially distinet
form,

The valleys in many places follow the softer beds between
folded hard rocks and vagnely indicate the struetural trend.  The
folding of the rocks has, however, been intense and was accom-
panied by faulting of considerable maguitude. The course of the
streams is modified by these irregularities of structure and in
places they flow transversely to the folding.

Stratigraphy
The rocks found in Siam may be divided as follows :—

Igneous Rocks
Metamorphie Rocks
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age, as are also some deposits west of Singora and others between
Hat Yai and P.ﬂd:mg Besar.

In the north there ave fairly large alluvial deposits in the
larger valleys, but of much greater extent is the alluvium of the
Menam delta and the coastal plains, all still being deposited.
Structure

Roughly the geological structure of Siam, excluding the
eastern part of the country, may be deseribed as a series of
parallel folds running more or less north and south, into many, if
not all, of which gravite laceoliths have been intruded,

In the north of Siam, east of Chiengmai, four or five such
folds ean be traced ; to the west of Chiengmai, which is unexplored
geologically, there arve probably others. In the peninsula, west of
Tung Song, seven have heen recognized.

Near the northern boundary of Siam some of the folds make
a pronounced bend eastwards, while in the southern part of the
Peninsula the general strike is N. 20 W.

Some of the folds noted in the peninsula probably continue
their course under the sea. From the general trend of the folding
it is probable that the granite southeast of Singora and granite
islands east of Ban Dawn represent a granite laceolith with
interrupted outerop.

In the north it is extremely probable that there is important
faulting in the region where the folds make a bend to the east-
ward.

In the Peninsula faulting is not infrequent. The most pro-
nounced fault is on the mainland N. E. of Puket Island. This
fanlt cuts with knife-like sharpness, separating a belt of limestone
peaks on the west from the low Tertiary covered area in the east.
Near the fault the limestone has been dragged down into a nearly
vertical position and sheared zones and intense erushing are
visible from the sea at several points,

The granites have also been under severe strains since their

intrusjon and they have prnhﬂhl:; been faulted,
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Following these disturbances, which raised the surface above
the level of the sea, there appears to have been a long peried
of erosion, long enough to remove most of the Mesozoic deposits
and reduce the surface approximately to a peneplain.  No Tertiary
deposits have been observed that do not lie on or near the top of
the Permo-Carboniferous, so much ercsion must have preceded
their deposition.

In the Peninsula and in Northern Siam the Tertiary deposits
occupy basins, It is probable that venewed thrusts, resulting
in folding and faulting, and taking place during the late Tertiary,
eaused the sinking of the areas now occupied by the valley basins,

In the Quaternary fluctuations of considerable magnitude are
indicated by the presence of marine shells in elevated caves,
known at a number of points in the Federated Malay States.
These suggest that various vertical movements of the land have
taken place. TIn recent times, also, it is probable that there
were lakes, or chains of lakes in the upper valleys of the chief
tributaries of the Menam, while the site now cceupied by the
Korat plateau basin may have heen an inland sea.

The erosien that is still going on has formed wide alluvial
plains sueh as that of the Menam delta and those aleng the
coast, as well as the smaller deposits in the larger river valleys.

There is some evidence that earth movements still continue
in a mild way. At Sam Roi Yawt, limestone hills, several kilome-
tres from the sea, and where there is but little alluvial deposit,
show well marked wave erosion. Even in the life time of man
it is said that the land there has advanced considerably.

Watehing the turbid flood of the Menam during the rains we
realize that the mountains of Siam are being slowly, but surely,
carried into the sea.  We know that the now viscous-solid magma
on which the land floats is slowly, but surely, getting hotter; il
at last it must inevitably reach its melting point, precipitating
another great revolution, which may involve the sinking of Siam
under transgressional seas.  Some comfort, however, is to be drawn

from the assurance of geologists that about 30 million years will






CHAPTER Il

CLIMATE

In a general way the climate of Siam ecorresponds with the
classification made by Koppen and graphieally illustrated in the
map published with his book “The Climate Provinces of the
Earth.”  Koppen rightly places that portion of Siam lying south
of Prachuab Kirikan in the elass of tropical rainy climates which
have their rainy season divided into two parts with in be-
tween a short spell of dry season during the winter months,  To
the north of Prachuab Kirikan, but west of the Menam Chao
Phya, the elimate is warm with a dry winter and on the east of
the Menam Chao Phya and on the east eoast of Siam it is a
periodieal dry tropical rainy climate.

This elassification is borne out by the diagrams of Normal
Rainfall and the map showing the distribution of the Normal
Rainfall, which have been preparved by the Meteorological Seetion
of the Royal Irrigation Department.  The map and diagrams are
based on the rainfall figures of 20 years (1901-1921) at ninety
stations distributed over the Kingdom.

The reason for fixing Prachuab Kirikan as the line of divi-
sion of climatic eonditions between the north and the south is be-
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eause of the existence of a belt of poor rainfall immediately north
and south of it, and because the greatest rainfall oceurs in the
manths September—October to the north and in the months
October—November to the south of it.

Seasons

The year which, according to the Buddhist Era, begins on the
1st April, may be divided into three distinet seasens, which for
the north of Siam arve :—

(1) The Wet Season, which begins about the end of April and
lasts to the middle of November and which is entirely under the
influence of the southwest monsoon.

(2) The Winter or Cocl Season, which begins at the end of
the Wet Season and lasts to the middle of February.

(3 The Summer or Hot Season, which extends from the
middle of February to the end of April.

In the south, on the west coast of the Peninsula and west
of the mountain range, the wet season exists during the same
months as in the north of Siam but on the east eoast of the
Peninsula and east of the mountain range, the wet season is later
beginning in August and ending in January to February, and
hecause of its more southern latitude there is no distinet eold
SEAS0N,

According to statistics talken over a period of 20 years the
average duration of the wet season in the north is 201 days, that
of the longest, which ceeurred in the year 1925, was 236 days and
that of the shortest, in the year 1920, was 174 days.

Rainfall

The average yearly rainfall for the Kingdom of Siam is 1600
mm. or 63 inches.  The greatest rainfall of course occurs along
the eoastal region between Puket and Ranong, where the vearly
average is as much as 3300 mm (130°). The rainfall in this
region has never heen less that 1300 mm. (51.2°) in any year, and
the highest recorded at any one station was G606 mm. (2607)
at Takuapa in the year 1915, which figure is also the highest
record for the Kingdom,

The region of least rainfall is that between Geng Koi and
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Korat, where the average is only 880 mm. (34.64"), with a
minimum of 273.6 mm. (10.77"), recorded at Nakorn Chantuk
in the year 1923

On the plaing of Central Siam, where the paddy ecrop is
enltivated on which Siam depends for its rice export, the average
rainfall is only 1052 mm. (41.43") during the rice growing season,
which is made up of the fellowing monthly averages, June 158.5
mm,, July 178.1 ., August 185.2 mm., September 269.2 mm,,
Oectober 202.4 mm. and November 58.7 mm. ; it will be noted the
greatest rainfall oceurs in the month of September.

Winds

Observations at the Meteorological Station at Rangsit show
that the direction of the resultant of the surface winds gradually
changes from east-south-east in January to west-sonth-west m
September, and then suddenly returns to north-north-east and north
between Oetober and December.  As the upper air currents affect
weather conditions, it will he understood why the mountain range
on the frontier between Siam and Lower Burma acts as a barrier
to all the moisture laden winds eoming from the Bay of Bengal
during the monsoon season.  This range eauses most of the moisture
to precipitate on its western side, and whereas the average rainfall
for June to November for Lower Burma between Vietoria Point
and the Salween River is 4032.7 w/m, it is only 1052 m/mn on
the Plains of Central Siam.

The average veloeity of the surface wind over the mainland,
taken with a Robinson's windmeter is 4.18 miles per hour and the
highest cbserved 5.65 miles per hour. Typhoons are generally
unknown in Siam and only three Tornadoes, of limited areas but of
considerable foree, have been noted ; the first oeeurred on the 31st
Mareh 1911 in Bangkok, the second on the 6th May 19Z6 at
Dhanyaburi in the Provinee of Awuthia, and the third on 12th
December 1929 at Chumporn, doing damage nearing one million
Bahts, when numerous tall trees were uprooted, buildings blown
down and roofs of houses lifted.

Temperature
The temperature in Siam appears to be gradually increasing












CHAPTER 1V

FPLORA AND VEGETATION

A great deal of work has been done on the flowering plants
of Siam, beginning with the collections made here by Jean Gerard
Keenig in 1778-1779; though even now they arve by no means
exhaustively known,

Collections of ferns and, to a less extent, of mosses, have been
made by several colleetors in vavious parts of the country, but, so
far, little has been published on these classes.  The plants lower
in the seale, the fungi and algae, are almost unknown.

Most visitors to Siam see something of the flora and vegeta-
tion of Bangkok and its neighbourhood; so the plants of the
capital will be considered first, though it must be remembered
that they are very far from charvacteristic of the country as a
whole.

The vegetation of Bangkok, indeed of the whole Menam
Delta, has been profoundly influenced by man, who has been
settled there for centuries, and it is, in consequence, almost entirely
of a secondary character. There are good reasons for believing
that before the advent of man the whole Delta, or as much of it
as then existed, was one wvast forest, and if man were now to
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disappear from this region it would, in the course of centuries,
almost certainly revert to forest again.  With one possible exeep-
tion, to be mentioned Jater, there is no remnant left of this
primeval forest in the neighbourhood of Bangkok.

Apart from man the geographical situation of Bangkok and
its climate have to be considered in relation to its vegetation. In
this connection it is important to remember that Bavgkok is a
port of the Eastern Tropies, on a deltaic plain, raised but a few
feet above sea-level and composed of a stiff alluvial clay, and
that it is watered by a tidal river connected with a net-work of
tidal canals. In the dry season, with less water coming down
from up-country, the salt-content of the water in the river and
canals always increases to an appreciable extent ; in years with an
abvormally low rainfall becoming distinetly brackish. A diseus-
sion on the climate will be found elsewhere,  Its most important
features in rvelation to plant life are the long dry season, when
the ground becomes almost bone dry, and the following heavy
rains which, combined with a rise in the rviver level, produee a
water-logged condition of the soil lasting several months,

What follows refers only to flowering plants and ferns ; too
little is known of the lower plants to allow of their inclusion.

[n some places along the river and larger canals, partieularly
where the banks are low-lying and submerged at high tides, we
find the type of vegetation so often associated with tidal streams
in the tropies, mangrove forest, or rather rempant of mangrove
forest. This is best ti::\'elnljed along the river below Bangkok,
but patches of it are to be seen in Bangkok itself. It is, possibly,
a remnant of the original forest of the delta ; but even here it has
to be remembered that the trees of which it is composed are
frequently planted for the purpose of protecting the banks. or for
firewood. The dominant, and often the only tree in the mangrove
association as seen in Bangkok, and for many miles below it, is
Sonneratio acida, called in Siamese fon lampi ; the pumerous
spike-like pnewmmatophores from its roots presenting a curious
appearance when seen sticking up throngh the mud at low tide.
Of the smaller plants, not numerous in species, found in these



The lampu tree ( Sonneratia aecida )

At low tilde, showing its spike-like pnenmatophores,






Frora 20

mangrove swamps, the ecommonest is, perhaps, a spiny-leaved
shrub with small white flowers, Adeanfhus ebracteatus.  Where,
however, trees are absent, for instance along some of the smaller
creeks, a host of plants spring up on the tidal mud: such as nu-
merous sedges (Cyperus malaceensis, Seirpus grossus and other
species), the deanthos mentioned above, a serew-pine ( Pandanus
#p), o shrub or small tree with lavge round green froit and white
star-like flower (Cerlera Odollam), a eoarse fern {.Ji:-i';mﬁ-::f.:um
awrerwm), and many others; over all straggle numerous elimbers,
among which may be mentioned the yellow flowered composite,
Wedelia bifora, and a leguminens climber with white flowers,
Derris trifoliefu.  In such neglected erecks the surface of the
water is often hidden by a thick growth of water-hyaeinth
(Kichorniu crassipes), water convolvulus (fpomoca reptans), float-
ing grass (Hygroryza aristafa) or other aguaties. A somewhat
similar vegetation is found on mavshes, but in these the pink-
Howered lotus (Nelwmbo nueifera) is often cultivated, as it has
many uses; its seeds and roots being eaten and its petals used for
wrapping eigarettes.  Other water lilies are also planted, sueh as
various speeies of ;\"ymyfaw:u_ with pink, white or blue Howers, or
the giant-leaved Victoria regia.  The last is intimately associated
with the nawe of Sir Robert Schomburgk, a former British
Minister in Bangkok, who, though he was not the first to discover
it, sent home from Guiana the specimens and figures which were
used in giving it its present name,

As the mouth of the rviver is approached the Sviwnerafio be-
gins to give way to other trees of the mangrove association and
we find there, among others, species of Bruguiera, dvicenniu,
Xylocarpus, Ceriops and Rhizophora.  Here, too, there is an
Acanthus, A. ilicifolins, similar in appearance to the Bangkok
species, but with large, handscme, bright blue flowers.

There is another plant of the river side that will assuredly
attract the attention of the traveller, and that is the nipa palm,
Nypa fruticans, whose leaves seem to grow straight out of the
mud. Large stretches of Nypa are to be seen, particularly towards

the mouth of the viver ; but it must be regarded, on the Menam at
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least, as a enltivated plant, grown for its leaves, which are used for
thatching houses.

Beside the mangrove association the only tree vegetation to
be seen in a patural, or rather semi-natural condition is the groves
found in the grounds of some of the older temples. The trees of
these groves were, no doubt, in the first instance planted, but they
have sinee remained more or less unmolested, so that a patural
vegetation, probably vesembling that of the oviginal forest, has
grown up. Such groves are to be found at Wat Lum, on the
west bank of the viver just north of Rama VI Bridge, and at Wat
Chawng Insi on the east bank, a little above River Station, the
terminus of the line frem Makasan,  The most notable tree in these
groves, and one readily recognized from the viver, i1s the yang tree,
Diptevoearpus alatus, perhaps the handsomest of the thousands ol
ditterent trees found in the forests of Siam.  Its smooth, pale
grey, syminetrical bole often towers over 30 metres before
branching. The yvang belongs to the family of wood-oil trees, or
Diptevocwrpacear, one of considerable ceonomie importance and
confined to the Indo-Malayan region.

The greater part of the remainder of the Bangkok vegetation
is either frankly ecultivated, or consists of light loving' plants
springing up on ground that has been left uncultivated for a
longer or shorter period. In the rice flelds we have a combi-
nation of both these, for during the greater part of the year the
fields are uncultivated. However even when they are under
cultivation there is a wild vegetation mixed with the erop. It is
hard to imagine two more different conditions than the two that
obtain in a riee field ; at one season its clay deeply fissured and
baked inte an almost stony hardness, at another soft wud com-
pletely under water.  Naturally such conditions deeply affect the
vegetation and we find it has two well marked phases, a dry
season one and a wet season one, in both of which the number of
annuals is noteworthy.  As the erop nears maturity the fields
begin to dry up, and grass springs up among the rice, to spread
and form a complete, but low, carpet after the rice is eut. The
dominant grass in this earpet is a species of Sporobolus.  In the



Rice-field Hlora in the rains,
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rains, when the fields are flooded, most of these low grasses arve
killed off, their seeds lying dormant in the mud till the waters
abate. But when the rice is planted numbers of sedges, some
annual, some with perennial voot-stocks, spring up with it, often
to the detriment of the erop.  Besides the sedges there are other
weeds, annuals for the most part, in these flooded fields, several of
them distinetly decorvative, such as Monochoria vaginalis, var,
plantaginea with dark blue flowers, Mimulus orbicularis with
round floating leaves and pale blue flowers, and one of those

E

interesting insect-trappers belonging to the genus Utrieularia,
U. flecwosa, with vellow flowers.  The seeds of these plants,
contrary to those of the grasses, are dormant during the dry
SEASO1,

When the ground is allowed to lie waste for two or three
years it usually supports a tangled serub of shrubs and elimbers,
such as Pithecolobiwm ff-u,['c'-r', Azima sarmenfoso, C{r._-{}!-nu';:x HE fit-
rig, these three armed with formidable thorns, Combrefian
quadrangulare, Pluchea indica, Coluwmella triflora, Cocciniw
covdifolic and occasionally the rain tree, Enferolobium saman.

Between five and six hundred species of plants are known to
grow wild in Bangkok and its immediate neighbourhood. Of
these about 73% are probably truly indigenous, though most of
them have a wide-spread tropical distribution, while the remaining
279 have almost certainly been introduced since the advent of
man. The presence of this introduced element is not bard to
understand.  When the land was first eleared very few of the
original forest species would be able to oceupy the open, shadeless
oround, consquently there was plenty of room for aliens who
were otherwise constituted. Nor is it difficult to understand
how these aliens arrvived; to begin with the first agriculturists
brought, no doubt, weed seeds mixed with their crop seeds. Again,
it must be remembered that Siam has been in trade communica-
tion with her neighbours, hoth on the east and the west, with
China and India, for many centuries, long before Kuropeans
arrived here.  During that period many useful plants must have
been purposely introduced and also, inadvertently, others.  These
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last might come as seeds in the soil of purposely introduced
plants or in eargo or ballast.  Though the means of dispersal and
the speed at which it can be effected have of recent years hoth
greatly inereased, it might be thought that all the available room
for new plants was now taken up. This is not the case, for the
introduetion of new plants is still going on; some weeds that are
now wide spread through the country were introduced less than
fifty years ago. Two of these, both of tropical American origin,
have become vegular pests. Ouwe is Bupatorivm odoratuwimn, a
vampant weed that quickly chokes forest clearings, to the exclusion
of everything else ; when in flower, in the cold season, it becomes a
beautiful sea of pale lilac. This plant forms a very thick tangled
growth, which ean only be laboriously traversed with the aid of
a koife.  Ove of its many Siamese names, ya sta nuwp, or the
plant that makes the tiger grovel, refers to this ditliculty of
getting through it. The other is the notorious water-hyacinth,
Eichornia crassipes, which rapidly multiphes in any piece of
water that is stagnant or nearly so. At all times of the year it
may be scen in marshes, creeks and protected recesses along
the edge of larger waterways. With the rise of water in the
rains it is washed oot and comes down the rviver in masses,
regular floating islands, eventually reaching the sea, where it may
ke met with even before land is sighted.  Fortunately the plants
cannot survive any length of time in salt water and at such a
distance out they are in a dying condition. This pest seems to
have almost ousted its rvival, the water-soldier, Pistia stratiotes,
which, twenty years ago, used to eome voyaging down the
Mepam like a evop of lettuces atloat., The visitor will probably
notice a roadside weed, Ruellia fulerose, remarkable for its large
purplish-blue flowers ; another colonist from Ameriea, but hardly
yet to be regarded asa pest. It is koown that the water-
hyaeinth was purposely introduced, by way of Java in 1901, on
account of its showy flowers: and, no doubt, the Ruellia was also
imported by some keen gardener, apparently at no distant date,
as it has only become noticeable in the last twenty years. In the
same category of recent intreductions comes the so-called Manila
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cherry (Muntingia Calabura).

Tropieal America, or the West Indies, has suppled 35% of
the introduced plants that are now spontaneous.  The remaining
65% come from various other countries,

The botanist from temperate elimes may recognize in Bang-
kok a few plants that he is familiar with in lis awn home, hut
such species are few, and mostly of world-wide distribution :
chiefly grasses like the dog's tooth or Bermuda grass (Cynodon
dactylon), Setaria verticillate and Eehinochloa Crus-galli; or
water plants such as arrow-head (Sagittaria sagittifolio), sweet-
flag (deorus Calamus) and duckweed (Lemna spp.).

Turning now to the eultivated plants, which are more likely
to impress the visitor than the wild ones, it is found that, of some
three hundred of those maost commonly in eultivation, about 269,
come form Tropical Ameriea or the West Indies, 38% from other
parts of the Tropies, while 29% are truly indigenous to Siam, but
in the Bangkok area found only in eultivation ; the orvigin of the
remaining 7% is uncertain. If Ameriea has supplied many of our
weeds, she has, on the other hand, originated some of our most
useful as well as of our most orpamental plants. Among the
former, to mention the commonest, are maize or Indian eorn (Zea
Mays), tapioea (Manihot wutilissima), chillies (Capsicum spp.)
and tobacco (Nicotiana Tabacwm), while among the latter are
Honolulu ereeper (Antigonon leptopus), poinsettia ( Euphorbia
pulcherrima), bougainvillea (Bougainvillea spectabiliz) and several
species of Allamanda and Canna,

The trees planted along the Bangkok roads are not the least
important of the cultivated plants; most of them ave, however,
aliens widely cultivated in the Tropies. The rain tree, Futerolo-
biwm saman, a native of Guiana, is one of the commonest, for it
makes an exeellent avenue tree.  Others that will be frequently
seen are the so-ealled mahogany (Swictenta maerophylin) from
Honduras, the tamarind (Tamarindus indica), probably from
Africa, the pradu (Pferocarpus indicus), possibly of Malayan
origin, the sok tree (Saraca Zollingeriana), the Indian almond
(Terminalia Catappa) and the kilek (Cassia siamea), the last
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three being indigenous to Siam.  Among the uneommon roadside
trees, one, the krabao (Hydnocarpus anthelminthica), is notewor-
thy in that the oil from its seeds is now mueh used in the treatment
of leprosy ; a few rather poor looking specimens, recognizable in
the fruiting season from their large, round, brown fruit, are to be
seen along a street passing the water-works; it grows abundantly
along some of the rivers of Siam. There is another tree (Delonia
regia) which eannot be passed over in silence ; a tree which painters
of Bangkok scenery regard, not without reason, as almost indispen-
sable. It goes by various popular names, such as « gold mohur, ”
“fire tree” and “ flamboyant 7, all deseriptive of its appearance
when in flower.  Originally a native of Madagasear, it is now to be
seen in many Bangkok gardens,

The real flora of Siam is very different from that of Bangkok.
Siam  stretches through over 14 degrees of latitude, eommeneing
in the south within 6 degrees of the Equator, has a long sea-board
and mountains running up to 2,500 metres in height, so naturally
her flora is a rich one, probably reaching nearly 10,000 species of
flowering plants. Not least as a cause of the diversity of species
arve the differences of elimate to be met with, from the moist eli-
mate, with no well defined dry season, of her southern provinces
to the marked alternations of dry and wet season found further
north,

The eonsiderable collections made within the last ten years or
s0 have not yet been completely worked out, o exaet figures for
all the families are not available. Among the largest families are :—
Orchideae, Leguminosae, Rubiaceae, Euphorbiaceae, Gramineae,
Cyperaceae, Acanthaceae, Anonaceae, and Melastomaceae. The
largest genera, containing probably 30 or more species, are:—
Desmod ivwm, Dalbergia, Baukinia, Eugenia, Beqonia, Diospyros,
Tpomoea, Piper, Fiews, Dendvobivwm, Bulbophyllum, Eria,
Dioseorea, Calamus and Cyperus,  The species of Eugenia have
been worked out, and number 80, Ficus and Dendrobinm will
probably prove to be as rieh, if not richer, in species.

In that part of Siam which lies in the Malay Peninsula, south
of about Lat. 10° or 11°N, the flora is distinctly Malayan,
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Northwards of this, including the great bulk of the country, the
flora. may be regarded as part of the fairly homogeneous flora
that oceupies most of the Indo-Chinese Peninsula, from the Bay
of Bengal to the Gulf of Tonkin. Nevertheless, the Siamese flora
shows a eonsiderable amount of endemism ; between 19 and 209
of the species so far named have not yet been recorded outside
Sian.

When the distribution of the floral components is examined
more in detail some interesting points ecome ont : such as the ex-
tension southwards of numerous elements from the Eastern Hima-
layas and Assam along the range of mountains stretehing down
the western border of Siam into the Malay Peninsula, without a
correspondingly  large extension northwards of the Malayan flora
occupying the southern portion of the Peninsula. Curiously
enongh Malayan types seem to extend further north on the
eastern side of the Gulf of Siam, in the Cireles of Chantaburi and
Prachinburi.  Climate is, no doubt, the chief factor coneerned
here.  Recent geological history must also he taken into eonsider-
ation; for there is some evidence that the southern part of the
Malay Peninsula was ent off by sea from the main land for a con-
siderable perviod.  Those who wish to pursue this subjeet further
will find interesting ohservations on the affinities of the Siamese
flora in the introduction to Professor Crailb’s « Florae Siamensis
Enumeratio. ”

About half the area of Siam is hilly, and nearly 70% of the
whole surface is forest elad.  These forests, naturally of great im-
portance to the country, show considerable diversity in composi-
tion, but only the principal types can be alluded to here. In the
first [ﬂm:u_ as the commonest tyvpe, probable exceeding 509 of the
forested area, comes the association known in Siam as ‘pa deng’
(red forest), a deciduous open forest of small or medium sized
trees, the domimant being Shovea obfusa and Penlacme stamensis,
both belonging to the family of wood-oil trees, with an abundant
herbaceous undergrowth, chiefly erasses. This type of forest
covers large areas in Northern and Eastern Siam and is usually
found on rather poor, lateritic, sandy or rocky soils, Further
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south, on somewhat similar ground, another forest is more often
seen; this is an evergreen forest, which may be called dry
evergreen forest, consisting chiefly of small, fairly closely set,
evergreen trees, with a few seattered large trees, the latter often
deciduous, and very scanty herbaceons undergrowth,  The species
here are more diversified than in the ‘pa deng’. Hydunocarpus
iicifolia, Marvaya exotica, Alalantio monophylla and Tazotrophis
tlicifolia, all with the rather leathery, dark green, leaves charae-
teristic of this forest, may be mentioned among its eommon trees,

The most valuable timber trees are to be found in a thind
type of forest, the mixed deciduous forest, which is best developed
m the larger valleys of Northern Siam, and contains numerons
fine trees, most of them deciduons, such as teak ( Tecfona grasdis),
redwood (Xylia Kerrii), pradu (Plevocarpus macrocarpus) and
the wild mango (Mangi fera spp.).

In the southern part of fthe Peninsula, and in the south-
eastern corner of Siam, are to be found large areas of lofty
evergreen forest, agreeing with the popular coneeption of tropieal
forest and usually known as tropieal rain forest.  The number of
species of trees in these forests is very great and has been placed
at 200 or 300 to the square mile. The average height of the
trees is between 30 and 60 metres, most of the giants belonging to
the wood-oil family, ov Dipferocarpaceae.  The frequent presence
of palms, erect, and elimbing, adds to the tropical appearance.

Bamboo forests are particulary well developed in some parts
of Western Siam and Northern Siam.  In reesnt years more and
more attention is being paid to the hbamboo as a souree of paper
pulp. The extensive bamboo forests of Siam shonld lend themselves
readily to this industry. Mention, must also, be made of the pine
forests and open hill forest, with oaks and chestouts, of Northern
Siam,  The most extensive pine forests are composed ehiefly of
Pinus Mevkusii, a two-needled pine, and are best developed on
uplands at about 1,000 metres elevation above sea-level ; thongh
the tree may be found at much lower altitudes.  This pine, when
tapped, gives a good flow of turpentine, and is already being
exploited to a certain extent. Another species of pine, Pinus
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Frora 37

inswlaris (Pinuws bhasye), with needles in threes, is found at
somewhat higher elevations, but does not yield turpentine so
readily.  The mangrove forests, most extensive on the west side
of the Peninsula and on the east side of the Gulf of Siam, have
already been touched on.

On the tops of the highest hills, at and above 1,500 metres
altitude, some temperate genera arve found, like Viola, Gentiana,
Primala, Saxifraga, Rhododendron and Rose.  One vose, how-
ever, R, elynophylla, flonvishes quite low down, along the Me
Kong and some streams draining into it. -

The visitor who travels by the Royal Siam State Railways
can see a good many types of vegetation, but he must remember
that timber felling has usually altered the natural appearance of
the forest close to the line. A brief sketeh of some of the echief
types of vegetation to be seen from the main lines, beginning with
the Southern Line, is given below.

Alter passing Padang Besar on his way north the traveller
sees chiefly a rather thick growth of secondary forest, that has
come up on old clearings A low. spreading bamboo, Giganto-
ellon Ligulatu, with very broad leaves, is eommon here, and rubber
plantations are frequent. Seven or eight kilometres north of
Hat Yai the train passes large tracts of open forest, consisting
almost entively of a rather small tree with a pale flaky bark, a
forest which, to the Australian, must be reminiscent of the bush,
The tree here is Melalewea leweadendron,  The leaves of this tree
contain cajaputi oil ; but, unfortunately, the vield, as far as the
trees herve are conerned, is rather low. A little further on will he
seen the beginning of a pumber of limestone hills rising abruptly
from the pla-in, These hills have a ptj!f,'.l]]i.'{.l‘, and very iteresting
vegetation of their own ; among their more striking plants being
a cactus-like Fuphorbia, and species of Dracaena and Pandaius,
Here too there are wide stretehes of open grassy savannah with
scattered elumps of trees.  Growing among the grass of these
savannahs are many small plants with striking flowers, such as a
white-flowered dwart Holarvhena, Keacwm tetragonwm with white
and blue flowers, a earious dwarf Dillenia (D. Hookeri), with large
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vellow fowers, and a Decaschistin with bright pink, hibiseus-like,
flowers, Near Ta Samet station is an interesting assoeiation
a low growth on sandy soil, having as its dominant plant
a feathery shrub, Baecken frufescens, not unlike a tamarisk.
With the Bacckea orows the cajaputi tree, usually only a shrub in
this association, and a plant that will be familiar to most travel-
lers, the common bracken (Pleridiwm aquilinum). The forests
about Tungsong, and the long streteh from Tungsong to Chumpawn
arve passed in the night.  After passing Chumpawn the line runs
through a rolling open savannah, grassy hills with here and there
a few seattered trees, that extends for about 60 kilometres. This
conntry was onee thickly forested, like that to the south of
Chumpawn, but the forests have been destroyed, chiefly through
the system of eclearing-enitivation. It is said that these forest
wore wreelod hl'-’ i t-}!phm:n, which oecurred about sixty years
ago, and no doubt that typhoon was vesponsible for some of the
damage.  Now annually recurring grass fires prevent the re-
afforestation of the area. The grass here is that planters’ hane,
lalang (Imperata arwadinocea). Tt will be noticed that many of
the remaining trees, often standing, like sentinels, alone on the
hill-tops, ave palms (Liristona sp.). Along the stream conrses a
a tall serew-pine (Pandanus furcatus) is common.

At Hui Yang, and again at Kan Kradai, the high hills of the
horder range come close to the line and their dense covering of
forest, from foot to summit, can readily be seen. On the upper
slopes this forest is evergreen, but on the lower slopes there is a
good deal of a small bamboo known as vuak (Plyrsostacliys
simmensis). At the stations in this regien stacks of logs will
sometimes be seen.  The large logs are usually those of pradu
(Plevocarpus sp.), while small logs are often valuable ebony,
obtained from species of Diospyros.  Northwards from this there
is much secondary growth, and open serub, often with quantities
of a thorny bamboo (Bambuse avwundinacen), interspersed with
patches of rice fields. As Petehaburi is approached numbers of
toddy palms (Borassus flabellifer) arve to be seen growing on the
bunds of the fields.  These palms are the chief source of sugar in
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this part of the country.  On their trunks may be noticed epiphytie
species of Fieus, tightly enmeshing their host with a net-work
of anastomosing branches. In the same situations an orvehid
(Cymbidiwm sp.) is also not uneommon.

After passing Petehaburi the country is L'hiﬂﬁy eultivated.
but the line runs through some salt marsh with its characteristic
vegetation.  Common components of this, to be seen from the
train, are a large, coarse-looking fern (Aerostichum aurewm), the
marsh date (Phoenize paludosa), a shrub with bunches of small
dark fruit and bheart-shaped leaves (Thespesia populnen), also
Hibisews tiligeeus and  Rhizophora conjugata, the last, easily
picked out by its numercus prop roots, will often be seen in regular
blocks, as it is cultivated for firewood and poles. Where the
gronund is elear of larger growth, a herb (Suaeda gp.), with fine
feathery foliage, sometimes tinted red, eften takes possession of
the terrain.

After passing Ban Pong the great deltaic rice plain of the
Menam is entered and continues to Bangkok.

Leaving Bangkok by the Northern Line the rice plain is
traversed for about 180 kilometres, when some low open forest and
bamboo elad hills may be seen.  In this poor looking forest the
traveller may eateh a glimpse of some striking flowering trees,
such as Lagerstroemia flovibuwnda whieh comes out in a erop of
mauve flowers during the rains, or Cassia Fistula with a profusion
of yvellow bloom in the dry season.

It is not, however, till the train passes Utaradit and enters
the hills that well-forested country is met with, thongh even here
much of it has been felled. The low hills seen after passing
Me Puak are chiefly eovered with mixed deeiduouns forest contain-
ing plenty of teak, reecognizable by its large leaves, or when the
leaves have dropped, by the panicles of dry fruit sticking out
from the top of the tree; in the rains its sprays of white blossom
may be seen.

In the wvalley of the Me Yom the upper parts of the hills
are entirely elothed with ¢ pa deng’, while on the lower slopes there

is mixed deciduons forest with teak. From this point on to






CHAPTER V

FAUNA
MOLLUSCS

The molluscan fauna of Siam, marine, fresh-water, and
terrestrial, is abundant and wvaried. It partakes of the general
character of that of adjoining countries and does not present any
important distinetive features so far as known.

Most abundant and important of the marine molluses are the
sea mussels of the world-wide genera Myfilus and Modiola, which
occur on suitable bottom on all parts of the coast and are exten-
sively utilized. At least two species of edible oysters (Ostrean) of
excellent flavor oceur, and reach a large size within the influence
of fresh-water streams,

The family of ark shells (Arveidae) is abundant, and about 10
species of the type genns dvee have been found.  They serve as a
rather important local food in the eoastwise communities. Coekles,
clams, and other similar bivalves of the families Cardindae,
Veneridae, and Mactridae abound as to both species and indivi-
duals ; and the family of razor-clams (Solenidae) is represented by
4 or 5 speees ol as many genera,

Familiar objects cast up on the sea shores are the extremely
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thin and translueent valves of the window-pane shell (Placwna
orbicularis), widely used in the Philippine Islands for the purpose
indieated by its name. There abounds also in certain localities
the larger, equally thin, saddle-shaped shell (Placuna sella), with
a beautiful nacre in iridescent hues, gathered for its minute pearls
which are used as medicine by the Chinese.

Shipworms (Teredidae) of at least two genera are widely
distributed in salt, brackish, and even fresh water, and do great
damage to piling, hoats, and submerged wood generally. They are
eaten in various places and by some persons are highly esteemed.

Among the numerous species of marine univalve molluses,
common and well-known genera are Conus, Plewrostoma, Oliva,
Mitra, Turricula, diectrion, Muree, Urosalpine, Morula, Cwma,
Pyvamidella, Odostomia, Bursa, Cypraca, Strombus, Cerithinwm,
Pofamides, Natica, Turbo, Trochus, and Neriio.

The fresh water mussels (Unionidae) belong to half a dozen
genera, and in some streams, especially those with sandy  bottom,
are very abundant. The fresh-water snail family of Lymunacidae
contains members of the familiar genera Lyavioaea and Planorbis,
Conspicnous fresh-water molluses in ponds, swamps, and streams
are the so-called appie snails (Ampullaridae) of which 7 local
species of the genus Pachylobra have been deseribed ; these are
the largest of the fresh-water gastropods.  Tree snails (Bulimuli-
dae), some of them showing great variety and beauty of shell
coloration, are found mm switable situations in both low lands and
mountains ; and land snails (Helicidae) of several genera abound.
The ubiquitous family Viviparidae, fresh-water spails which bring
forth their young alive, is represented in Siam by at least 4
species that have been found from Chiengmai to Singora,

The highly-specialized molluses constituting the sub-class of
Cephalopoda are well represented in Siam by octopods, enttles, and
squids,  No systematic work on them has been attempted, how-
ever, and the local genera and species are undetermined,

INSECTS

Of the Lepidoptera of Siam, it may be said that the list of the

Rhopalocera (Butterflies) is now approaching completion, but that
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of the Heterocera (Moths) is only in its initial stage. The total
list of the Butterflies stands at present at about 700 species, of
which 140 have been recovded from Bangkok. It is interesting
to note that collectors were at work in the eountry as far back as
1770, for Clerome arcesilaws was deseribed by Fabricius from
Siam in that year. The type of this butterfly, which probably
came from Chantabun (8. E. Siam), is preserved in the Banksian
Cabinet in the British Museum.

The study of the butterflies has proved of great interest in
that it bas (@) brought out the very real faunistic differences of
the various divisions of the ecuntry, (b) provided many very
striking examples of the high susceptibility of certain butterflies
to the influence of contrasting seasons—wet, dry and intermedi-
ate,

The most conspieuous of the butterflies to be found in Bang-
kok is Pupilio geacus, which, on account of its size, is knewn to
the Siamese as “pee siia yak " (¢ giant butterfly ’) and which
is the only butterfly in the country having a distinetive name.
The males and females of this butterfly are very partial to the
Howers of the “Hame-of-the-forest ™ ¢ Delonie vegio ), and when
this tree is in full bloom the combined effeet of masses of vivid
searlet blossoms with the numerous conspicuous butterflies hovering
over them in distinetly pleasing to the eye.

In the forests of the country are to be foupd some of the
moest striking and the most beautiful butterflies in the world.
Of the «striking” butterflies may be instanced Kallima inachus
(commonly known as the « leaf-butterfly ") which, on account of
the extraordinary protective colouring of its under surface, has
execited interest from the time of Wallace anwards.  The two lower
specinens figured on the plate opposite ave of interest as they
represent separate subspecies.  The larger and lighter coloured
specimen (fig. 3). obtained at Muak Lek (E. Siam) is K. . sicmen-
sis Fruhst. ; the smaller, darker coloured one (fig. 2), obtained
near Chiengmai (N Siam), is K. i. Limborgi Moore.

As stated above, the study of the moths is far behind that of
the butterflies. It is interesting to note, however, that a casual
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eollection made in Siam and worked out at the British Museun
contained 375 species, of which 14 were new to science, The pro-
portion of 14 new species, to 375 vecorded, is sufficiently high to
justify the opinion that there is a rich field for fature workers,
especially as the final Jist of the moths will run into thousands.
Since the foregoing was written, a further large collection sent to
London has alveady added 200 species, 20 of which were new, to
the lists of Siamese moths.

Moreover, apart from the compilation of lists and the pleasure
of deseribing (or recording) new species, there is always the
interesting task of working out the life-histories of moths,
especially those whose Jarvae must be regarded as insect pests.
H:];m:l,-hh:rg has heen done in this direction II:;-' The Bureau ol
Agricultural Science, and lists of injurious inseets have been com-
piled and published.  The most important erop is rice and the
majority of the sericus pests of rice ave the larvae of moths. Riee
cut-worms arve caterpillars of varicus species of moths, the most
important being Prodenio eitura, Spodoptera mawribio, and Cir-
plis unipuneta.  In between the rice seasons the first lives on
grass or cn anything or everything found in the ordinary market
garden or vegetable pateh.  Thus it is casily the most persistent
of the group. On the other hand the caterpillavs of Ceorplis
wnipwiete appear in very great numbers suddenly and at irvegular
periods,  They oceur particularly in years in which there are
early rains and a drought followed by heavy rains.  The moth is
about 44 mm. across the wings, pale brick red or very pale brown
in colour with dark specks and blotehes.  The stem-borers are
responsible for serious damage, the amount of which varies from
year to year. They are the caterpillars of moths that ave pro-
minent throughout the rice season, the number reaching their
maximum in September, October or early November,

At this time of the year one notices every evening an invasion
of small moths crowding round the electric globes, fluttering here
and there on the walls, but never getting far away from the light.
Prominent amongst these is an insect with buff colonred forewings,
on each of which is a small black dot, the underwings arve white

— T Y
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and silky with a fringe along the margin neavest to the tail,
The bedy is white, about L inch long, and the wings when spread
out have an expanse of about ove inch.  In close attendance to
these 1s seen a somewhat smaller moth, the forewings a darker
brown in colour with a row of tiny dots along the cuter margin,
almost invisible without a magnifying glass, the underwings are
similar to those of the firvst mentioned insect.

These moths are vespectively the female and male of Sehoe-
nobius incertellus (bipwnctifer), the paddy stem borer.  Often
one sees on the wall near where the inseets were hu-.q]mrtjng
themselves, a small mound like mass covered with yvellow hairs
—these masses may be as mueh as § ineh broad and nearly J inch
long, and consist of the eggs laid by the wmisguided female and
provided with a protective layver of hairs detached from her hinder
end.  ‘These ave fated to be deveured by ants, or, if they hateh at
all, the tiny caterpillars soon die for the want of feod, or become
the prey of small spiders.

Unfortunately only a small proportion of the egos are laid
im sueh harmless positions, the remainder being deposited on grass
or on paddy, either of which form a hospitable home for the broad
which hatehes out in about one week’s time.  The little worms ar
larvae are dark brewn or black in colour with big heads, they are
very light and are often carvied long distances by the wind, They
start by eating the leaf on which they find themselves and work-
ing their way quickly to the base of the leaf they scon bore right
mto the stem of the plant.  Here they entrench themselves seeure-
ly and proceed to intercept the nourishment that the plant is
passing upwards to its growing point ; sometimes 10 or 12 of these
robbers may be found on a single stem, but, as they grow older
and more voracious, they are less tolerant of table companions,
until nearly full grown, when ovne stem will harbour cne larva
only.  The full grown larva or caterpillar is about 2 em. long and
3 mm. in diameter, its colour is variable, dull white or vellowish
with a green tint, head orange yellow or dark brewn. The body
is sparsely covered with hairs.  If you open earefully the stem of
an atfeeted plant you will see the borer spugly hidden in his little
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eell, carrying out in seeret his fell work of destruetion.  The con-
ditions being favourable the larva, after eating almost continuous-
ly for many weeks, does a final moult and beecomes a pupa, or
chrysalis, with a hard shell conforming roughly to the shape of
the larva. The pupa is almost white at fivst but scon darkens to
brown and finally beeomes red-brown.,  After 8 or 12 days the
adult moth opens the end of the pupal ease and passes out into
the air through the hole in the stem, which, with great foresight,
was provided by the insect when in the form of a eaterpillar.

[f the conditions are not favourable the larva will rest for
several weeks without eating and then after a few square meals
it will pupate as mentioned above.

Going threngh the fields at harvest time one notices here and
there ears of paddy whieh, instead of being golden full and heavy
are white and empty. This is the result of the attack of the
paddy borver.  Carveful observations will reveal other plants of
stunted growth on which the central heart-leat hasdied and caused
the death of the whole plant long before maturity. These are
plants that have been attacked early in their life.

Other stem borers are Sesamic inferens and Diatrea sp.
They are all kept in control by parasites of whieh a small ehaleid
fly is the mest important.  In October 1929 a large vumber of
Sehoenbius egg masses were collected and over 90% were found
to be parasitised by these useful insects,

The most conspicuous of the moths is the huge atlas moth
( Attaews atlas) with reddish brown wings in which are noticed
transparvent sections like windows.  The eaterpillars of these
moths are voracious feeders and can do a lot of damage to trees,
particularly citrus and guava, in a very short time.  Various kinds
of hawk moths are common and their rapid flying is in great con-
trast to the slow moving atlas. The oleander hawk-moth
( Deddephila werid) is particularly handsome with its beautifully
marked green and brown wings, E

Dreagonflies revel in the aiv of Bangkok, as water-ways are
to be found everywhere.  Some are of very large size, while all
are beautiful.  There are many hundreds of species in Siam, 82 of
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which have been identified. including 5 new species,

Diptera are well represented, particularly by the ubiguitous
mosquito ; the anopheline that stands on his head to suck one's
blood being quite commen,  Sixteen species of Awnopheles are
known frem Siam, some of which arve malaria carviers, The
black-and-white striped moesguito is a great nuisance in the
daytime, its persistent buzz being very distracting and its
rapid movement renders abortive many an attempt at destruction.
The study of the Diptera promises to be even more interesting
than that of the moths,  Two small eollections have been sent to
the British Museum, representing about 100 species of which 20
are new. Of the Orthoptera, the grass-hoppers are the most,
numerous, ene eannot walk anywhere through the grass or paddy
or in the jungle, without these ereatures jumping or flying in front.
The short-horned grass-hoppers are more common than the long-
horned,  In the paddy fields, in addition to the typical grass-
hopper the Tryxalinae and Pyrgomorphinae are frequently seen
with their rather slender bodies, ehinless heads and fattened
antennae,  Most of them appear to be semi-amphibious in their
habits and are able to swim for short distances on the surface of
the water. A new species deseribed by Uvarov was discovered
at Klong Rangsit and called Quilte oryzae. It has the hind tibiae
expanded, obvicusly an adaptation for swimming. The long-
horned varieties (Loeustidae) are raver, but they are seen more
in the jungle. Some of the katydids with their large hind xfiug:-,
closely resemble leaves,

Cockreaches (Blattidae) are found in the houses in every
nook and eranny, lurking in drawers, under papers, and usually
come out only at night ; but many speeies live outdocrs and fly to
light, while wingless species are found hiding under the bark of
tree.  The predeminating eolour is brown, but some are jet-black
while others have black and yellow markings on a brown ground.

The praying mantises (Mantidae) arrest notice with their
iront legs held up in an attitude of prayer, while their big eyes
and roving head give them a curicusly alert look. Both form

and colour of these insects are eryptic, the wings usually vesem-
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bling closely the leaves of trees. There is a species in Siam  less
than § ineh in length, but the larger sizes are mueh more common
and sometines reach a length of six inches. The stick insects
( Phasmnidae) are particularly numerous in the jungle, their long
slender bodies giving them a remarkable resemblance to twigs
and leaf petioles.

The mole-cricket (Gryllotalpa africana) leaves his burrow
at night and flies into the houses, running quickly here and there,
or trying to bury himself in the carpet. He is a loathsome look-
ing object with a soft body and powerful front legs, looking rather
like bands, and is not at all popular with the ladies, getting
entangled in their hair or elimbing up their legs.

Beetles (Coleoptera), from the tiniest microscopie species to
the big longicorns and the terrifying rhinoeeros beetles, are
plentiful, although not more than 200 species have been identified.
Of the Carabidae, the tiger heetles are very noticeable as they
Hy readily to light; they have greenish blue iridescent bodies,
some with yellow and red spots on their backs. Cicindela
serpunctale 15 sayd to exert its carmivorous tendencies on
the paddy-fly (Leptocorisa sp.), which might otherwise be a
very serious pest. A brown and black beetle, Pherosoplus sp.,
is one of those that wvisit the dinmer table, rubning with great
rapidity over the cloth—beware how you handle it, however, for
on the slightest provoeation, it will eject, with a loud report,
nasty-smelling, corvosive liguid from behind. The rhinoceros
beetle is a heavy leoking inseet, rather broad in proportion to its
length, with a blunt horn on its forehead, the undersurface
covered with a mass of auburn hairs,  He flies towards the light,
apparently trying to dash his braios out against the walls, generally
ending up on his back waving his legs helplessly in the air. This
inseet eauses a lot of damage to the coconut and sugar palms,
making wounds in which the palm weevil lays its eggs. The
beautiful buprestids  (metallie wood-berers) are common in Siam,
particularly a large insect nearly 1} inches in length (Sternocera
equastgnata). 16 is a bright metallic iridescent green, and its
whole body refleets the light so that it appears to change from
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green to copper-red according to the point of view.  The Chinese
breed these insects for use as brooches,

The tortoise beetles (Cassidinae) are found on the leaves
ef most plants. Some of them are beautifully coloured, shining
gold and green ; this cclouring fades on death, but may be renewed
partially by prolonged immersion in pure water. The useful lady-
birds (Coccinelidae) are prevalent everywhere and vary in size
from a tiny pea to those the size of a five satang piece. The
colouring is warning, mostly red, with or without black spots.
There is a large variety of long-horned beetles of all sizes, ranging
in colour from dull greys and browns to bright orange and red,
They emit an audible squeak when eaught. One particularly
striking individual (Aristobia approximafor) has the elytra
covered with irregular-shaped golden yellow spots and blotches
on a black ground. The antennae are long and yellow, each
with a tuft of black hair between the first and second segment
and looking like a flue-brush. The Lampyrinae or fire-flies may
be seen at night in damp situations, decorating certain trees like
Christmas candles that are lit and extinguished with great
regularity and in perfect unison. -

The Hymenoptera are well represented, bees, hornets or
wasps, and ants being ubiquitous. The ichnenmen and chaleid
flies play a very important part in keeping in check the various
insect pests of padi and other erops of economic importance. The
solitary wasps, or house hornets, build their nests and cells in odd
corners of the house and small bees fill up the keyholes and
erevices with mud as a home for their young. The house hornets
are useful in keeping down the Lepidoptera, as they fill their cells
with eaterpillars that have heen stung into a state of paralysis,
as food for their progeny. The Chrysidae or cuckoo-wasps follow
their activities with great interest. These are conspicuous insects,
bright metallic green or blue in eclour with drab wings. They
fly around looking for a convenient mud nest or cell in which
to push their sharp ovipositor, laying an egg from which will
hatch out a larva that will usurp the position of the rightful
owner. The big carpenter-bees may be seen taking their
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nourishment at the flowers in the garden or buzzing round the
posts in which they have made their home. They do a consider-
able amount of damage to the wooden telephone and telegraph
poles, )
The bugs (Rhynchota) are wuch in evidence, above all the
small green fly, a jassid, that swarms round the electrie lights.
The giant water bug {_Lcﬂwc:eﬂm indicws) is often seen and
is much appreciated as a great delicacy. The cicadas are heard
singing in the trees making a wonderful neise for their size.
Red cotton bugs are common everywhere, living on Hibiseus and
other Malvaceae, and often, during one’s walks abroad, handsome
pentatormids with shiny green backs, spotted with black, vellow or
green, may be found resting quietly on leaves by the road side.
A large variety of reduviid bugs come to light. The black
species with orange or red lines on their elytra ean and will inflict
a painful stab with their sharp proboscis if attempts are made to
capture them with the bare hand.

Of the thrips (Thysanoptera) a list of 22 species, 11 of which
were previously unknown to science, has been published.

Some forms related to inseets may be conveniently mentioned
here. Of these perhaps the most interesting is that primitive
worm-like genus Peripatus, a speecies of which has been found in
the mountains of the south. The ecentipedes and millipedes
(Myriapoda) ave well represented, but the species have not vet
been worked out,

CRUSTACEANS

The waters of Siam abound in erustaceans, but this elass of
animals, with the exeeption of the erabs, has received scant
attention from zoologists, and little or no research has been
devoted to some of the orders, this being partieularly true of the
small forms Iml{mging to the Copepoda, Amphipoda, and Isopoda,
although they are of great importance as food of the higher
animals, especially the fishes.

The most noteworthy of the erustaceans are the shrimps, of
which there oceur scores of speeies belonging to the genera Penens,
Penaeopsis, Parapenacopsiz, Acetes, Leucifer, Crangon, ete.  The
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Tale Sap, or Inland Sea, at Singora is noted for the variety and
abundance of shrimps.  In the rivers there abound large, long-
legged prawns (Macrobrachinm), of many species, which sometimes
attain a body length of 25 em.

Crabs are in eonsiderable variety. In salt water are large
swimming and bottom-living crabs of several genera of the families
Caneridae and Portunidae, the most important being Seylla
serrata ; n streams there is an interesting group of river crabs
(Potamonidae), with 12 known loeal representatives; while on the
shores and flats are fiddler erabs (Oeypodidae), hermit crabs
(Paguridae), and various other forms together with large land
crabs,

The orvder Stomatopoda, comprising the so-called mantis-
shrimps, has 8 or more loeal species belonging in the genus
Clloridella or Squilla, some of which have brilliant colours and
some attain a size (30 em.) rivalling lobsters.  They are eaught
ineidentally in the net fisheries of the coastal waters and are often
seen in the markets,

The order of barnacles (Cirripedia) is represented locally
hy a great profusion of acorn barnacles (Balanws) which enernst
rocks and timbers, and by goose barnacles (Lepasy and other
forms,

The arachnoid order Xiphosura, which comprises the king-
crabs or horseshoe-crabs, with an almost world-wide distribution,
is represented in Siam by two species, One, Tachypleus gigas,
locally called “mangda”, commaon on sandy beaches in the Gulf of
Siam, is extensively caught for its eggs, which are considered a
delicacy. The other, Curcinoscorpins rotundicanda, known in
Siam as “mangda fai”, “mangda tuey ", and “he-ra”, is highly
poisonous to human beings, at least at ecertain times, and deaths
have oeenrred from eating the eggs.

FISHES

The coasts of Siam are frequented by a vast array of fish
life, comprising some of the best and eommercially most valnable
fishes of tropical seas. Some of the fishes are wide and erratic
roamers, and individuals may in the course of a yvear come within
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several national jurisdictions: some free-swimming forms have,
within comparatively parrow limits, definite and regular migra-
tions that are effected by, or at least coineide with, the monsoons ;
and some shore and bottom speeies are more or less sedentary or
at least undergo no extensive migrations.  Important commereial
fishes belong in each of these eategories. The Gulf of Siam is so
shallow that every part of it is available for fish life which, in
turn, is dependent on the abundance of the minute floating animal
and plant organisms known as the plankton.  The plankton of the
oulf and of the waters of the west coast of the peninsula is
extremely rich and varvied, and this is correlated with the abun-
dance of fish life.

Physieal and biological eonditions for reproduction and growth
appear most favourable for the fishes in the fresh waters of Siam,
and have permitted the development of a fauna vich in genera and
species,  There exists a remarkable profusion of economie fishes,
many of exeellent flavor and comparing favourably in this respeet
with the fishes of other tropical countries. The regular occurrence
of a protracted period of drought in most parts of the country,
with consequent partial or complete drying up of the waters, has
led to the development of peenliar apatomical and physiological
characters to enable fishes to cope with the untoward conditions.

The elasmobranch fishes known from Siamese waters are
numerous, but many forms that are either rarve or common un-
doubtedly remain to be recorded.  They fall into two groups, the
sharks and the rays and saw-fishes,

The family Galeidae eontains many species of sharks that
frequent the coasts of Siam, some of large size, some attaining full
maturity when only 30 em. long. A large and fierce spotted
shark of the genus Galeocerdo is familiar to fishermen in the gulf.
but has not been definitely identified. The eurions family Sphyr-
nidae has the head prolonged laterally into conspieuous lobes, with
the eyes loeated at the outer ends of the lobes, whenee the common
name of hammer-head sharks.  These fishes attain a considerable
size and produce a lavge number of young ; two species, have been
taken in local waters, The whale shark ¢ Rlinodon ), sole member
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of the family Rhinodontidae, whose eenter of abundance appears
to be Indian Ocean, but which is represented by stragglers from
the Pacific and Atlantic Oceans, is not only the largest shark, but
the largest fish, and what was probably the largest example ever
recorded was caught on the east side of the Gulf of Siam in 1919 ;
it was nearly 20 metres long. The family Orectolobidae has as
local members the tiger shark (Sfegostoma tigrinwin ), attaining a
length of 2 metres, and two species of small spotted sharks of the
genus Chiloseyllinam, with several other species known from
Indian and East Indian waters almost certain to be deteeted,

Rays of various families abound in Siamese waters. The
heaked rays (Rhinobatidae) are represented by several species and
several others may be looked for.  The electrie rays (Torpedinidae)
of the tropies are mueh smaller than these of northern waters
and the one thus far known from Siam (Narke dipterygio) reaches
the adult stage when under 20 em. long., The long-tailed rays
that are usually known as sting rays (Dasyatidae), beeause of the
serrated spine or spines with which the tail is armed, canstitute
the most numercns family as regards hoth species and individuals.
The so-called eagle rays (Myliobatidae) have the head distinet
from the body, a long, slender, whip-like tail usually armed with
a serrated spine, and the disk much wider than long ; the common-
est species s Aéfobalus narinavi.  Apother recorded form is
Rhinoptera jovanica, vepresenting the ecow-nosed rays (Rhinop-
teridae) ; while the colossal « sea-devil 7 or “devil ray ™ (Mobula
heatws) which has the cephalic fins prolonged into a pair of horn-
like appendages and reaches a width of 6 or more meters may be
looked for,

The saw-fishes (Pristidae), characterized by the prolongation
of the skull into a long, flattered snout whose sides are armed
with large, sharp teeth, are found about the coasts and in the
sounds, bays, estuaries, and lower parts of rivers. They attain a
length of 6 to 8 metres, or even more, and are among the most
formidable sea-creatures, as, by lateral strokes of the saw, they
are able to inflict frightful wounds ; according to reports from
India there are eases where bathers have been ent completely
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in two by large fish. The species are distinguished from one
another by the number of saw teeth, the shape of the saw, the
relative position of dorsal and eaudal fins, ete. Pristis perrotteti
and P, cuspidatus ave common in local waters, and a thivd species
may occur. These fishes are caught on long lines, in traps, and
by becoming entangled in nets, and have a market wvalue. The
flesh is eaten and the fins in some localities ave in higher esteem
than shark fins. Chinese joss houses throughout the fishing
distriets arve the repositories of saws that have been presented by
fishermen,

The siluroid fishes, or cat-fishes, are numerous as to genera
and species, and present a very wide range in form, size, and
habits, Eight families are represented in the local fauna by over
20 genera and about 80 species, and additional species will un-
doubtedly be discovered. The family Clariidase, characterized by
very long anal fin, no spine in the dorsal, 4 paivs of barbels,
and an aceessory branchial organ in an extension of the gill cavity,
has 6 fresh-water members belonging to the genus Clarias.  The
Siluridae pumber abhout 15 species falling into 6 genera, which
inelude such common forms as Wallago, Belodownichthys, Cal-
Liehvous, Kryptopterus (about 8 species), and the rare Silwrodes,
The family Plotosidae, in which there are a short dorsal fin
with a spine followed by a long fin confluent with the caudal
and a long amnal tin likewise confluent, contains two common
fishes of the coastal waters, Plotosus conius and P, an-
quillaris.  About 13 speeies belong to the family Pangasiidae,
which includes some of the largest and best of the local cat-
fishes of the genus Pangasivs (10 speeies), together with Helicopha-
gus and Pseudeutropius, all distinguished by a short dorsal fin
with a pungent spine, a small adipose fin, and a long anal fin,
The eolossal « pla buk " of the Mekong, reaching a length of 3
meters, is a Pangasing.  The family Sisoridae has several members
belonging in 2 genera : Glyplosternon siamensis, a small species
peculiar to Siam, known only from the hill streams in Nakon
Sritamarat, and distinguished by having on its thorax an organ
by means of which it adheres to stones in swift water, and
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Bagarius bagariws, widely distributed in the oriental region but
uncommon in Siam.  The family Arviidae, recognized by the short
dorsal fin with a pungent spine, the small adipose fin, the separation
of the pair of nostrils on each side by a valve, and wvarious other
characters, contains about 20 local species, of which 15 belong in
the typieal genus Adriuws.  These are important food fishes of the
coastal waters and the lower reaches of the major rivers, some of
them attaining a large size and some, perhaps all, exhibiting the
interesting habit of oral ineubation, that is, the egegs, large and
few in number, are carried in the mounth ecavity of the male
parent until hatehed.  The same habit is shown also in Osteogeneio-
#is, a common brackish-water cat-fish  Other local genera of
this family are Kefengus, a small form with a very wide mouth ;
Hewmipimelodus, with 3 species inhabiting fresh water; and the
enrious Bafrachocephalus, or frog-headed ecat-fish, as yet known
only from south-castern Siam. The Bagridae number about 15
species, of whiech 10 belong in the genus Macrones and are
common food fishes of the fresh water ; and 5 are in the genera
Bagroides and Leiocassis, small river species conspienously marked
with black aud white areas in large pattern. The last family,
Amblyeipitidae, contains a single species under 12 em. long, known
from India and Burma and from a single locality in eentral Siam.

The large family of earp-like fishes (Cyprinidae) has many
representatives in Siam and is undoubtedly the most numerous
and important of the families of fresh-water fishes. About 30
genera and 75 species are thus far known and others will no
doubt be recorded. Two other species, the carp (Cyprinus earpio)
and the gold-fish (Carassius awrafus), have been introduced from
China but are not established in open waters. The genera with
the largest number of species are Puntius (13), Dangila (6),
Cyclocheilichthys (G), Osteochilus (5), and Rasbora (7). The
family of loaches or eobitids (Cobitidae} contains 6 or T species
in 4 genera; 2 of them, Botia modestan and B. hymeophysa, are
Jarge enough to be sent to market.  The singular family Gyrino-
cheilidace ontains only 2 members, one from Borneo, the other
from the interior of Siam,
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are thus far known. The genus Therapon is represented by 4
species, common shove fishes of small size.  The grunts (Pomadasi-
dae) are small marine fishes abundant about shores, and at least 10
species have been listed from Siam ; many more doubtless remain
to be recorded,

The mackerel family (Seombridae) bas some important mem-
bers, and others may be detected. Among the wide-roaming
pelagic species that have been recorded from Siam are several
kinds of tunnies. The genus Cybiwm, comprising the so-called
Spanish mackerels, has 3 species, exeellent food fishes that abound
at times in the Gulf of Siam. The most numercus and most
important of the local mackerels, however, is the little Scomber
kanagurta, called “pla tu” by the Siamese.

The Carangidae embrace many species, some of which cceur
in imimense numbers. The typical genus Carana has 12 or more
species, mostly small. The genus Aleetis, with dorsal, anal, and
ventral rays produced inte long threads, has several species,
which are popularly knewn as thread-fish. The genus Seom-
heroides has 3 or 4 members, one (8. lysan) attaining a length of
more than a meter,

The drums (Sciaenidae) comprise some species of a meter or
more in length and some that veach full size when 12 to 15
em. long. The larger forms often go in scattered schools of
iwregular appearance, the smaller ones are always present in
greater or less abundance in the coastal waters.

The eels, constituting the orvder Apodes or footless fishes
(in allusion to the absence of ventral fins), are not conspicuous
in the Siamese fauna, The eels (Anguillidae) which are so abund-
ant and important in the fresh and salt waters of western and
southern Europe and eastern Nerth America are rare in the Gulf
of Siam and its tributary rivers, and also on the west coast of
Peninsular Siam. The family of snake eels (Ophichthyidae) con-
tains the commen fresh-water cel of Siam, Pisoodonophis boro, a
very slender form reaching the length of a meter and figuring pro-
minently in the markets; and a rarver species (. canerivorus) as
yet known only from the coast of the inner gulf. The family
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of conger eels (Congridae) has only two known loeal speeies,
but, other H}Jlit:il_’,.‘ﬂ. and genera may be locked for. The oIy s
(Muracnidac) abound in suitable loealities about the ceasts, and 4
speeies have so far been rveeorded.  The family Synbranchidae,
belonging to a different order from the foregoing eels, has two
local members, Monopterus and Symbranchus, which arve fresh-
water forms of small size and little food value, able to live out of
water for a long time and to withstand the periodical drying up
of the slugzish waters in which they oceur,

The cosmopolitan tribe of gobies (Gobiidae) is conspienous for
the number of species and for the abundapee of some of them in
the fresh and salt waters of Siam.  There appear to be about 85
genera  and 50 species thus far listed.  On  the extensive
mud flats that skirt the shores of the gulf and constitute the banks
of the rivers at low tide, mud gobies or walking-fish of the genera
Periophthalmus and Periophthalmodon may always be seen.  In
the same sitnations may also be found Boleophthalmus, Many small
species ocewr in the canals, streams, and swamps of the interior,
The largest of all known gobies is Ouyeleotris marmoratus, which
attains a length of nearly a meter and is not uncommaon in Siam ;
the closely related 0. sigmensis is found under similar conditions
and likewise reaches a large size,

Other families represented in the local fauna by noteworthy
species arve the pipe-fishes and sea-horses (Syongnathidae), of which
a large species of pipe-fish is common in the fresh water of cent-
ral Siam, while other pipe-fishes and the sea-horse (Hippocampis)
abound in the gulf; the mullets (Mugilidae), with many species of
the type genus Maugil ; the thread-fins (Polynemidae), characterized
by the modification of some of the pectoral rvays into free, tactile
filaments, with 7 species, several of which attain a length of a
meter ; the barracudas (Sphyraenidae), of two common species, one
small, the other up to 1.5 metres in length; the gars, needle-
fishes, and hound-fishes (Belonidae), with a number of species of
the world-wide marine genus Tyloswirus, and a single species of
the fresh-water genus XNenenfodon ; the half-beaks (Hemiramphi-
dae), well represented by several warine forms, by the diminutive
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fresh-water wrestling-fish (Dermogenys), and by the larger
fresh-water Zenarchopterws, both ot the latter viviparous; the
Hying-fishes (Exocoetidac), of which the commonest form in
the gulf is Cypselwrus oligolepis; the sheoting-fishes (Toxotidae),
ol which Toreotes jaculafor is a common and highly interesting
speeies in the fresh waters; the fresh-water perch-like fishes
(Nandidae), with two species inhabiting swamps and lakes: the
mojarras (Gerridae), small marine fishes, with extremely protrac-
tile mouth, abundant in coastal waters, of whieh 4 :-;pucies; are
locally known ; the Lobotidae, with the widely distributed but net
abundant marine flasher (Loboles) and two species of Datnioides
inhabiting local fresh waters; the pomfrets (Stromateidac), with
two well known Siamese speeies of the genus Stromatens; the
putfers or swell-fishes ('l"utruuduuti(hm ), with at least 7 species
inhabiting both salt and fresh water. The ovder of flat fishes,
comprising the flounders and soles bas a number of loeal species,
mostly marine but several restricted to fresh water.

One of the most important and conspicuous of the families of
Siamese fresh-water fishes is the Ophicephalidae, or serpent-
head. All belong in the genus Ophicephalus, and 7 species have
been recorded, 2 attaining a large size and being valuable market
fishes, A special feature of the gill cavity enables these fishes to
breathe atmospherie air.

A related family (Anabantidac) contains the celebrated elimb-
ng-perch (Adnabas scandens), one of the most abundant of the
lake and pond fishes of Siam. By means of a supplementary
breathing organ this fish can use atmospheric air and remain out
of the water for protracted periods; and by the aid of the spine
in the ventral fins and the spines on the gill covers it can climb
banks and low trees, and it is often seen “ walking” on dey land
between water courses,

This family has 8 other local members, all of them pond or
swamp fishes. The celebrated gouramy (Osphronemus goramy),
the largest of the family, is not common m Siam. The genus
Lrichogaster contains 4 species, of which one is a valued food fish,
the others being rather small.  In the genus Helostoma there is
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a single species found in the Malay Archipelago and Malay
Peninsula as well as in central Siam,  There are twe other
genera of small fishes, Clenops and Betfa, the latter having as its
known loeal representative the ighting-tish Betfa splendens,
one of the moest beautiful and intevesting of all the Siamese
fishes.

SNAKES

The spake are a conspicuous feature of the fauna of Siam,
although they are much less numerous as to species than in India
or the Malay Archipelago and much less a menace to human life
than in India. The snakes are now very well known, and it is
likely that cnly a few species remain to be detected.  The pum-
ber of species recorded is approximately 95, in addition to which
there are aboul a score of sea snakes,

At the bottom of the list are the little carth snakes (Typlh-
lops ), of which seven speecies arve vecorded from Siam.  They have
a worm-like appearance, and live almest entively below the sur-
face of the carth or under logs or piles of rublish. The small
eyes are covered by shields and probably have little function be-
yond distinguishing light and darkness,

The largest of the loeal snakes ave the pythons (Python relicu-
latws and L. molurus), which elsewbere attain a length of over ten
meters but in Siam are much smaller.  The reticulated python is
common almost everywhere in Siam, and is not infrequently met
with i gardens and out-houses in thickly settled communities.
Many have been observed in Bangkok where, as in other places
the usual length is 3 to 3.6 meters, the largest recorded being
6 meters long. They are noeturnal in ha hit, and subsist on small
mammals and birds, like cats, rats, dogs, ducks, and chickens,

The snakes that are by far the most numerous as to both
species and individuals are the colubers (Colubridae), of which the
Siammese representatives number 31 genera and about 75 species,
exclusive of the sea snakes ; all of them are harmless, exeept the
small sub-family of Elapsinae. Among the more noteworthy are
the elephant-trunk snake (Aderochordus javanicus), with a loose

bagoy skin covered with small tubercles, reaching a length of 2.5
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meters and having an enormous givth ; a fish-cating snake (Natrie
prseator), very commen aleng water courses and attaining a maxi-
mum leneth of 1.2 meters, and 5 or 6 other members of the same
genus ; the se-called rat snake (Zomenis macosus), one of the snakes
sometimes eaten, common in moest parts of the ecountry and
frequently seen about houses, reaching a lavger size (up to 2.5 to 3.0
meters) than any other snake, exeept the python, in the Bangkolk
vegion ; the painted tree snake (Dendrophis pictus), widely
distributed and eommon, growing to a length of 1.2 meters and
having the habit of leaping from ove tree to ancther ; 5 species of
Simates, strikingly marked snakes of medium size ; 10 species
of fresh-water snakes (Hypsivhina, Homalopsis, Hipistes, Her-
peton, ete), of which one (Herpelon tentaculuwm) is uniguely
characterized by a pair of long, antennae-like processes protruding
trom the snout : the green whip-snake (Dryophis mycterizans),
an extremely slender, verdant-green species, living in trees and
veaching a length of 1.5 meters or morve, easily recognized
by its sharp snout with a filamentous tip and by the wide
gape ; and the black-and-green tree spake (Chrysopelea oracla),
an active, powerful speeies, having a length of 15 meters,
common in Bangkok and other parts of the country. Another
interesting snake (Cylindrophis rufus), the sole representative
of its family in Siam, found under logs and rubbish or in burrows
in the earth, has a very short, blunt tail which it is in the habit
of erecting among its coils while its head is concealed, giving rise
to the name of © two-headed snake” or “ snake that bites with
both ends ” which it bears in Siam, Malaya, and the Duteh East
Indies; it grows to a length of less than one meter and is entively
harmless,

The poisonous land snakes are comparatively few in number
of species, and some of them arve rare or of very loeal distribution,
There are only 13 species so far recorded, of which 2 ave cobras,
3 are coral snakes, 3 are kraits, and 5 are vipers,

The largest and most dangerous is the king cobra (Nojo
hamnah), which is found in dense jungle throughout Siam. The

usual length of adults is over 3 meters, examples over 4.5 meters
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are rarve, the largest specimen ever recorded, killed in Nakon
Sritamarat in 1924, was 55 meters long. The king cobra
sometimes attacks people and moves rapidly with its head
reared several feet above the ground,  Its bite is almost certainly
fatal to man, and has been known to kill elephants.

The eommon cobra (Nejo naja) is found all over Siam, in
jungle, in rice fields, about towns, and even within the limits of
large cities, ineluding Bangkok.  The average length is about 1.5
meters and the maximum 1.9 meters. This snake is eaten in
parts of Siam, and in the Rangsit region, for instance, its numbers
have been much rvedueed in recent years by the demand for foed
Prposes,

The eoral snakes ave rare and oeeur in hilly country. The
genus Doliophis, represented by 2 species, s peculiar in baving
the poison glands situated, not in the head, as in all other snakes,
but at about one-thivd the length of the body.

The banded krait (Bungarus fasciatus) is common in most
parts of Siam, and is reputed to be very poisonous, but it is non-
aggressive and timid, and eases of human beings bitten by it are
rare. The second largest specimen known, measuving 2.9 meters,
was killed in the Bangkok Nursing Home. The other two kraits
(B. flaviceps and B. candidus) ave known from single specimens
from the mountains of Nakon Sritamarat and Srivacha,
respectively.

The Siamese variety of Russell's viper (Vipera russelli
siaimensisg) is ot uncommon in central and eastern Siam, its
southern limit being Bangkok. Its maximum length here is 1.3
meters, but it attains a larger size in India.  Although this snake
is extremely poisonous and in India takes its toll of human lives,
in Siam there are few authentic cases of persons having been
bitten by it Aglhistrodon vhodostoma s a viper allied to the
dreaded copperhead or mocassin of North America ; it is common
in sandy localities in Siam, and is of comparatively small size,
never reaching the length of a meter. Of the remaining vipers,
all belonging to the genus Primeresurus, one (1. yramineuws) is
the common green pit-viper, attaining a length of less than a
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meter, found throughout Siam  and frequently met  with  n
zardens in Bangkok, its bite not fatal to man but capable of
producing a  large swelling and other unpleasant symptoms
one (1. waglers) is o Malayan form whese range extends only
into the southern part of Siam; and the remaining species (7,
monticola) is known from a few specimens from elevated loeal-
ities in northern and pepinsular Siam.

The sea snakes arve very numercus throughout the Gulf of
Siam, on the west coast of the peninsula, and in the lower reaches
of the large rivers. They rarely attain the length of a meter,
and may easily be distinguished from cther snalkes by the lateral-
ly compressed tail that is used like an oar in swimming. The
local genera number 6 ¢ Platwrws, Hydrus, Hydrophis, Enhydris,
Enlydrina, and Thalassophis), and the number of known species
is 19, of which 13 belong to the genus Hydrophis. Although
all the sea snakes arve peoisonous and their bite is fatal to man,
they are of sluggish, non-ageressive habits and fatalities are rave,
these being mostly among fishermen who have been careless in
handling snakes caught incidently with fish about the shores of
the gulf and in the mouths of rivers.

LIZARDS

The lizavds of Siam beleng in 6 families and about 75 reeord-
ed species. They present a wide range in size, form, and habits,
and may be found in or abeut almost every house and garden in
Siam. as well as in fields, forests, and jungles,

The gecko family (Geekonidae) contains about 17 known local
species, having fragile tails and dilated digits adapted to climbing
on smooth surfaces, mostly nocturnal in habits, and feeding largely
on inseets. In this family is the common house gecko (Gecko
verticillatus), reaching a length of 30 em. and found in houses
throughout Siam ; it has a loud reiterated call, and gets its com-
mon pames of gecko and tukae therefrom. It feeds on insects
and smaller house lizards, and is harmless, although able to admin-
ister a severe bite to the person handling it. Two other species
of the genus oceur but have a circumscribed range.  Tree

geckos {Gy;ummmmyiusj of 5 species are known, and one or more
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stripes along the sides, is partienlarly eharacterized by a slender,
fragile tail that is over four times as leng as the head and hody,
the whole ereature being about 35 em. long.  Dibiinus novae-
guineae, known only from the sonthern part of Peninsular Siam,
15 a curious worm-like ereature, under 20 em. long with no front
limbs and with rndimentary hind limbs developed only in the
male, and with rudimentary eyes covered by skin,
FROGS AND TOADS

The frogs and toads are conspienous elements of the Siamese
fauna, both arve met with almost everywhere, and the former in
particular, at certain thmes and in certain loealities, especially at
night and after raing, diselose their presence by auditory evidenee
whieh often assumes the character of a eontinuous, ear-splitting
roar.  Both frogs and teads perform a valuable serviee to man by
their enormous consumption of inseets, and the frogs in twrn are
eaten by man in limited pumbers.  The known species of this
order in Siam now number about G0 and the list will undoubtedly
he greatly extended by eollections in the remoter districts.

OF frogs, about 47 speeies representing 11 genera ave alveady
recorded.  Some 23 species of the world-wide genus Rana have
been recorded.  The burrowing frogs ave known from 4 species
helonging to 3 geneva (Ceellula, Calluella, Glyphoglossusg).  Frogs
of the genus Mierohyle, with to 7 or 8 speeies, are common and
widely distributed,

Toads of the genus Bufo represent 4 speeies; one (B, mela-
nosticfius) 18 a very eommon form in Bangkok. The toad genus
Megaloplrys contains 5 known species mostly found in hills and
mountains.

Two eaceilians (fehihyophis), wormlike batrachians, blind or
nearly so, oecur, one being eommon in Bangkok., They burrow
in the earth near water courses and are most active during the
rains.

CROCODILES

Two species of eroecediles ocecur in Siam.  One (Crocodilus
poross), whose range extends from southern China to India, the
Duteh East Indies, Aunstralia, Fiji Islands, and Philippine Islands,
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15 common n the lower conrses of the Siamese rivers and some-
times enters the sea. It attaing a length of 10 meters, but in
Siam rarvely exceeds 6 wmeters.  Its usual food is fish, but it will
take almost any kind of animal in the water or on the land, and,
notwithstanding the statement® that it “rarely does harm either
to man or beast,” it is responsible for many human easualties
every year. The other species, properly called the Siamese
crocodile (Crocodilus siomensis), 18 a smaller inland species, in-
habiting rivers, lakes, and swamps, and probably rarely reaching so
great a length as 4 meters. It is common in parts of eentral and
peninsular Siam, and is found also in Cambodia and Java, It is
non-aggressive and rarvely if ever attacks adult persons, but
apparently sometime seizes childven, It feeds largely on fish, is
partial to dogs, and is itself eaten in the country distriets.

The gavial or charvial (Tomistoma), a erocodile characterized
by an extremely long and narrow snout, has its chief habitat in
the Indo-Australian Archipelago but extends its range to the
Malay Peninsula and is known from the Inland Sea near Singora.
It is a fresh-water form reaching a length of more than 4 meters,

TURTLES AND TORTOISES

The Siamese representatives of the orvder Chelonia are a
varied group, some of world-wide distribution, some peculiar to the
country.

The commonest of the sea turtles is the green turtle (Chelonia
mydas), which resorts to sandy beaches on the mainland and
islands for the purpose of depositing eggs, which, to the number of
several hundred, are produced by a single adult. The eggs are in
mueh demand as food delieacies, and the privilege of gathering
the egos on given islands is leased by the government for a
stipulated sum each vear. These turtles are much less abundant
than in former years, and in Siam, as elsewhere, are liable to
extermination unless measures are taken for the protection of
the eggs. The hawk’s-bill turtle (Chelonia imbricata), which
vields the tortoise-shell of commerce and has a cosmopolitan range,
is likewise fairly common in the Gulf of Siam. A species of special

* Grabam, W, A., SIAM, 1924, vol. 1. p. 80,
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interest is Bafagur baska, a fresh-water form, which, so far as
known, has as its only egg-laying ground in Siam a sandy beach
on the inner lake of Tale Sap; it is in imminent danger of
extermination. The huge loggerhead turtle (Caretfa caretla)
and the equally huge leather-back turtle (Dermochelys coriacea)
have been reported from Siamese waters but are too few in
number and of too irregular appearance to have any economic
importance,

About 15 species of fresh-water and land turtles or tortoises,
belonging to 9 genera, are known from Siam. One of the com-
monest is a soft-shell snapping turtle (T'rionyx carfilaginews)
which reaches a length of 80 em. and is highly esteemed as food.
Of the family of box tortoises (Testudinidae) there are some 12 or
14 species,

BIRDS

The birds are the best known of the warm-blooded animals
of Siam, thanks to the studies and collections made by European
and Ameriean travellers and residents for European, American,
and Malayan museums,  Many papers on the local avifauna have
appeared in the Journal of the Natural History Society of Siam.

Perhaps the most conspicuons bird, taking the country as a
whaole, is the jungle erow (Corvus macrorhyiehws), which has a
wide distribution and cceors in great abundance in most seetions,
In Bangkok, there is a large “rvoost” in Dusit Park. Among
other members of the erow family (Corvidae) are various magpies,
of which a striking species is the black racket-tailed magpie
(Crypsivhing varians).

A conspicuous group of hirds, some of them to be seen in
nearly every community, are the mynas (Sturnidae). They are
garrulous, usually ocenr in small floeks, and some species frequent
gardens and houses in the city and eountry. About a dozen species
are now recorded from Siam, of whieh the commonest are the
Chinese myna (Sfwrnic sinensis), the black-necked myna
(Graculipicn  wnigricollis), the Siamese myna (dethiopsr
grandig), the common myna (Aeridotheres tristis), and the pied
myna (Sturnopistor supeveiliaris),  These birds habitnally asso-






Fauxa 69

dilloysiae), with green back and under parts, blue tail, yellow
throat and collar, and black erown surmounted with tufts of yvellow
and blue.  The largest speeies, the dusky broadbill (Corydon
sinmuetramus), is nearly a foot in length, has an extremely broad
hill, a whitish throat and breast, and a dull black back with a
concealed pateh of yellow or ovange.  Other loeal members of this
family are the black-and-red broadbill (Cymbivhynchus macro-
hyselius) and the black-and-pink broadbill ( Earylainns ocliro-
inatlis).

Other families of passerine hirds that are more or less promi-
nently  represented  in Siam are  the swallows, wagtails and
pipits, larks, shrikes, pittas, orioles, sunbirds, and Hower-
peckers.  Special mention may be made of the last two families,
the Nectaviniidae and the Diceidae, which on aceount of their
size, are inconspicuous as seen in the trees, vet for beauty and
daintiness vie with the hummmingbivds of the western hemis-
phere.  There ave over 30 local species, some of them exhibiting
gorgecns combinations of irideseent and other colours.

Kingfishers (Aleedinidac) abound on all the water courses,
and present a wide range in size and coloration.  The largest is
the salitary stork-hilled kingfisher ( Pelargopsis), which reaches a
length of over 33 em., while the rare and dainty three-toed
kingfishers (Ceya) ave only 14 em. long. More than a dozen other
species are recorded, the eommonest being the black-and-white
or pied, kingtisher (Ceryle}, the black-capped and the white-throated
kingfishers (Haleyon), the white-collared kingfisher (Suuwropatis),
and the little Indian kingfisher (Adleedo),  As their name implies,
they feed on fish, which are caught alive, but they eat also insects
and erustaceans.

The hornbills (Bueerotidae) are a strongly marked family,
with a greatly enlarged spongy beak, surmounted by a helmet or
casque, as its characteristic feature. They are mostly birds of
dense forest, have loud voices, feed chiefly on fruit, and nest in
hollow trees, the female while im.-nh:;.f:—ing heing shut in h}-' A IAsEs
of gum and fed by the male threugh a narrow opening. The
flight is peculiar, and the rush of air through the terminal wing
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features produces a rustling sound that carries for long distaneces.
Siam is peculiarly favored in having a large number of speeies,
ineluding both the northern and southern pied hornbills (danthra-
coceros), the helmeted hornbill ( Rhinoplaz), the wreathed hornbill
(Rlyticeros), the long-crested hornbill (7 erenicornis), the bushy-
crested hornbill (Anorrhinus), and the great hornbill (Dickaceros),
which reaches a length of 55 inches and is net uncommon in tall
timber.

Abhont 10 species of owls (Strigidae) have been observed. A
familiar bird is the barn owl (Strie fammen), found in Europe,
Africa, and Ameriea, as well as Asia.  Among other species ave the
eagle owl (Huhwua), scops owl (Scops), pygmy owls (Gloweidium),
hawk owl (Ninar), fish owls (Ketupa), and wood owl (Syraiwm).

Closely allied to the owls in the modern system of classification
are the nightjars and goatsuckers (Caprimulgidae), nocturnal
in habit like the owls and characterised by fluffy plumage and
large eyes, but with weak eclaws and beak. About 5 species
belonging to 3 genera have been detected in Siam, including the
great eared nightjar (Lyncornis) and the frogmouth (Batracho-
stomus), The local miembers of the swift family (Cypaclidae)
include palm swifts and cave swifts, the latter (Collocalin) being
most interesting and having great economie importance because of
the edible nests which they make from a salivary secretion.
In Siam there are wany bird-nest islands containing eaves and
eaverns in which myriads of these swifts attach their frail nests
to roof and wall. The privilege of gathering the nests is leased
by the government, and an annual revenue of 100,000 ticals is
received from this source.  The best grade of nests has a wholesale
ralue of 5,000 ticals per pienl, or about 515 gold per pound. The
giant swift (Chaetura gigantea) oceurs in high mountains,

The woodpeckers (Picidae) are very numerous as to species
and are a prominent feature of the Siamese avifauna, flourishing
in the wooded districts in all parts of ths country. There are
about 20 recorded genera and 40 species, including a wryneck
(Iyne) and two piculets (Sasia).

The barbets (Capitonidae), characterised by having two toes



TFAauNA 1

in front and two behind, in this respect resembling the woaod-
peckers, are found in forest and jungle all over Siam, and several
species frequent gardens.  They are fruit eaters, and many of
them have a monotonous metallic note, like the noise made
by the hammering of a gold-smith or copper-smith. The
commonest form in the Bangkok region is the little Xautholaema
harematocephala, wellknown to the Siamese as the goldsmith bird
(nok ti thawng), which may be heard daily. Other common species
are several lineated barbets (Thereiceryx), the brown harbet
(Calorhamphus fuliginosus), several varieties of the blue throated
barbet (Cyanops asiatier). the gold-whiskered harbet (Chotorhea
clhirysopogon), the many-colored barbet (Chotorhea rafflest), and
the great Chinese barbet (Megalaima virens), the last inhabiting
the forest and jungles of the northern mountains.

A large family, with many conspicuous members, are the
cuckoos (Cucunlidae).  There are over 25 local species falling into
13 genera.  One of the characteristic bird notes in Bangkok and
other places is that of the Indian koel (Buwdynamis honorafa),
with a loud reiterated ery given with a rising cadence and called
by the Siamese the “kawao bird” in allusion to its note ; another
noisy euckeoo is the coneal, or erow-pheasant (Cenfropus sinensis),
which is a long-tailed terrestrial species, foond in thickets near
villages or along roads, and at early mgrning and at night, usual-
ly in a chorus, utters a lond, reiterated « poot.”

The Siamese parrots (Psittacidae) inelude 6 parroguets
(Palucornis) and a loviquet (Loviewlus). CGreat flocks of
noisy parroquets are often met with in the timbered sections,

Birds of prey belonging in the families of hawks and eagles
(Faleomidae) and voltures (Vulturidae) are very numerous and one
or several speeies are nearly always in evidence about towns,
along water courses, over marshes and padi fields, or eiveling high
in the air. Two of the commonest species are the Brahminy
kite (Halivstwr indus) and the pariah kite (Milvus govinda).
There are various other kites, as well as harriers (Cirews), hawks
(decipiter, Poliohieraz), goshawks (Lophospizias), shikras (dstwr),
bazas (Baza), and falconets (Microhierax). The osprey (Pandion
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ment, and the species seems to be holding its own fairly well,
although it is being gradually restrieted in its range by the
advanees of civilization, more particularly through the extension
of agriculture. Many hundreds of domestieated elephants are
now rendering valuable serviee to man, especially in the teak
torests of Northern Siam where the elephant is indispensable.

Other members of the order Ungulata ave the small one-
horned rhinoceros {Iihémwaﬂm sondatens) and the two-horped
rhinoceros (R, swnatrensiz), both inhabiting dense  jungle
remote from settlements and both becoming searee owing to their
pursuit by wild tribes for the sake of their horns and blead,
which have a place in the Chinese pharmacopeia. There oceurs
in Peninsular Siam and in Southern Siam the curious Malayan
tapir (Tapirus indicus), a large, pied creature, frequenting swamps
and neeturnal in habit.

The wild hog (Sus eristaius) is commen and widely distri-
buted, and the boars often attain a lavge size and are formidable
Jungle ereatures,

The true deer (Cervidae) have some noteworthy repre-
sentatives and include the sambar (Cervus wnicolor), the largest
species, which is rather common throughout the country; the
brow-antlered or Eld's deer (Cervus eldi), generally distributed
and not uncommeon ; the hog deer (Cervus porcinus), common
in grassy plains in Southeastern Siam and other sections;
Schomburgk’s deer (Cervis schomburghki), peeuliar to Siam, of
very restricted range, practically unrepresented in museums and
zoological gardens, and possibly now extinet ; and several species
of the muntjae, or barking deer (Muntigcus).

Between the hog and deer families are the so-called
chevrotains or mouse-deer (Lragulus), of which there are two or
three species, with many local varieties, They stand less than
45 em. high, have no horns, and the males develop small tusks.
They are common in certain situations, and some of the loeal
races are confined to small islands,

The goat antelope or serow (Capricornus swmalrensis)
inhahbits the mountains and higher hills of Northern, Peninsular,
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( Parvadorurus), of which several species and varieties are not
uncommon and are nuisances because of their destroying poultry
and fruit. They have quasi-prehensile tails, and the commonest
form has a black-spotted gray fur and a ringed tail.

An otter (Lufra bavang) ranges over most of Siam and is
not uncommon in the eentral seetion along the larger rivers and
canals.  Another species (L. sumafrana) bas been found a few
times in Peninsular Siam. The clawless otter (donyx cinerea),
common in the Malay Peninsula, ranges sparingly as far north
as the Inland Sea in Siam. The common ofter is very easily
tamed and makes an mmteresting pet.

The list of carnivorous animals inhabiting Siam may be con-
cluded by the mention of the jackal (Canis awreus) and the wild
dog (Cyon rutilans). which go in packs and arve widely distributed
but do not appear to be numerous anywhere; and two bears, the
Malay or honey bear (Helarctos malayanus), especially common
southward, and the Thibetan bear (Avreficonus thibetunus), an
inhabitant of the mountainous districts, especially northward.
The sloth bear of India (Melursus wrsinus) has been reported from
several Siamese localities but with some doubt.

The inseetivorous animals of Siam (Insectivora) comprise the
“fHymg lemur” (Galeopterus), a soft-furred arboreal creature
reaching a length of a meter, and not uncommon in the southern
part of the country ; a numerous genus of tree shrews (Tupaia),
small, arboreal animals having the appearance and habits of
squirrels, of which more than a dozen species and subspecies are
known from all sections; several genera of ground shrews
(Pachyuwra, Crocidura); and a mole (Parascaptor),

The bats (Chiroptera) oceur in great variety and incredible
numbers. There are over 60 known species recorded from Siam.
Most conspicuous arve the so-called flying-foxes (Pleropus),
the largest of their tribe in the Old World. There are three or
four local species.  They live in trees in colonies that sometimes
contain thousands, and go forth at night to prey on orchards, in
which they may do immense damage; fruit is often protected
from their ravages by coverings of cloth or wicker. Various









CHAPTER VI

ETHNOLOGY

Very little is known of the first races to inhabit Siam.
Polished stone implements have been found in the northern, eastern
and southern parts of the kingdom (though not on the great
central plain), but it is difficult to fix any date for these implements,
and they may belong to a much later period than those found
Europe and Western Asia.

An important find of stone implements was made this year
near Ban Na, in Surat Provinece. The Taruva Tin Company work-
ing in that locality turned up a number of these implements,
some 12 meters below the surface of the ground, and sent them
to the Royal Department of Mines. The find includes two large
stone pounders, three polished axe-heads, and two axe-heads
shaped, and finely chipped, but not polished. The last are probably
unfinished articles.

So far no palacolithic implements have been found within
the contines of present day Siam. However, as no systematic
research work has hitherto been undertaken, there may be lying
a rich barvest, only awaiting discovery, especially in the caves
which abound in the limestone hills in Western and Northern

e i e



Photographed by permission of the Royal Department of Mines.

Stone Implements
Found at Ban Nu, Sumb Provinee.
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Siam. Primitive rock paintings have been found in Eastern and
Southern Siam, but it is yet too premature to assign them to any
particular race.

Possibly Siam was originally peopled by Negritos, representa-
tives of which are still found to-day in the Semang dwarfs who
inhabit parts of the cireles of Pattani and Puket. This hypothesis
is supported by the fact that Negritos up till quite recently lived
as far north as Chaiya, and that the primitive jungle folk call-
ed Chawng, living in the remoter parts of the Chantaburi and
Prachin Circles, show a marked Negrito strain. Finally it may
be added that Negrito skulls have recently been found in a cave
sitnated in Upper Tongking.

The stone implements mentioned above do not, however, belong
to the Negrito people, who have not yet reached even the eolithie
stage, but still live in the so-called “wood age”. The stone im-
plements may be connected with another race, vaguely called the
Indonesian, which were the forerunners of the Malays and other
Austronesian people, if not identical with them.

In order to understand the compesition of the modern popu-
lation it will be useful to diseuss shortly the great racial and
tribal movements that have been going om for millenniums in
Eastern and Southern Asia. The general direction of these move-
ments have been eastwards and southwards, and even to this day
there are relies of this tendency,

While the later movements of the Burmese, Tai (Siamese)
and Annamites have followed a north to south line, it seems that
the Mon-Khmer people, to-day represented by the Mons, Cambo-
dians and numerous so-called Ka or Moi tribes in French Indo-
China, originally came from India. This theory is strongly sup-
ported by the philological and anthropological evidence, which
shows that the present hill people of Northern India and the
Mon-Khmer people belong to the same stock.,

The movements or, as they may be ealled, migration waves,
have of course been slow and gradual. These waves would natur-
ally follow the river valleys, as being the easiest march routes
and presenting the fewest obstacles, in some cases, however, cir-
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Among many of the so-called Ka tribes in French Indo-China
a long-headed type is met with, which shows affinities with the
Dayaks of Borneo and the Battaks of Sumatra,

Of the origin and course of the Austronesian wave but little
is known, probably under pressure from the next wawve, the
Mon-Khmer, it advanced and peopled the islands of the East
Indian Avchipelago, leaving behind it remnants on the shores of
the mainland.

The next wave in point of time was the Mon-Khmer, As
stated in the beginning of this paper they may have eome from
Northern India, pessibly driven forward by the Avyans, The
Munda languages of Chotia Nagpur in  Bibar vepresent the
western end of a chain of languages stretching from Northern
India aeross Further India to the shores of Tongking.

The Tibeto-Burman group, which formed the third wave,
probably eame down from the eastern part of the Tibetan platean.

The fourth and last wave was the Tai, a comparatively recent
movement.  The Tai group was situated in South China, where
many millions of Tai speaking people still remain to-day. Re-
searches on the origin of the Tai may prove that they originally
came from the west, from a centre somewhere in Western Central
Asia, and that they, several theusand years ago, long before the
dawn of the Buddhist and Christian era, were in possession of
Central China right up to the Hoang Ho.

Coming to historical times it is known that the Mon ruled
most of the Menam plain as early as the Tth century A. 1., while
the Khimer oceupied what now is Eastern Siam. There is evidence
that before the Mon an earlier people, the Lawa, also of the Mon-
Khmer group oceupied the land.  About the Tth eentury too, the
Tai, who before that time may have been ealled Al Lao, founded
the Nan-Chao Empire in Yunnan. This empire was finally broken
up during the 12th century by the armies of Emperor Kublai
Khan.

Long before this time, however, there had been a constant
flow of Tai emigrants to Burma and the present Shan States,
Narthern Siam and Tongking, where they had founded several
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important kingdoms. It was, however, not before the middle
and end of the 13th century that the Tai conquered Central and
Northern Siam respeetively from their Khmer and Mon masters.

The Tai thus drove a wedge between the two great branches
of the Mon-Khmer group, separating the Mon on the west from the
Khmer on the east. Though possibly a part of the original popu-
lation fled to the hills before the eonquerors, the majority no doubt
remained where they were and by intermarriage were absorbed
by the Tai.

The victors of these conflicts had a habit which adds fresh
difficulties to the task of the ethnologist; they frequently took
large numbers of prisoners of war and planted them down to
colonize a part of the country far away from their original homes.
A practice which has been followed up till less than a hundred

Vears ago.
The numerous tribes dispersed throughout Siam, and a con-

siderable portion of the seemingly homogeneous Siamese people, are
the final results of these migrations and eonflicts. Some of the
tribes are now represented by very small communities. The in-
troduction of general conseription, compulsory education and the
motor ear tend to do away with the peculiarities of language,
customs and national dress of these communities, who are being
quickly absorbed into the mass of the Tai population.

It is still possible, however, to classify most of them in one
or other of the main groups.

On our present knowledge the people of Siam may be clas-
sified as follows :—

Negrito: Semang Musso or Lahu
Tibeto-Burman H :
Lawa of Kanburj
: Malay
Austronesian - s
Chaonam [ Siamese or Tai
- : Tai Korat
Sakai Yuiiin
Lawa ( g
Kamuk or Puteung Lao ! Wieng
Chaobon l Poan
Mon-Khmer { Chawng Tai ¢ Song
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mountains of the Pattani Cirele, but, aceording to recent researches,
it seems doubtful whether there really are any of them left to-day.
Possibly there never were any Sakais in the present Siamese
territory. The belief in their existence there may be due to the
Malays who, in their eurions ignorance of the primitive people
living so near to them, mistakenly eall the Semang pygmies Sakai.
Lawa

According to historical evidence recently acquired, there can
be no doubt that most of Novthern Siam, the present circle of
Payap, was formerly peopled by the Lawa, who even reached as
far south as the towns of Raheng and Kampengpet on the Ping
River, The Lawa were conquered in the 7th eentury A. D. by
Men eolonists from Lopburi, who founded the eities of Nakon
Lampun and Nakon Lampang, and who intermarried to a great
extent with the Lawa., The Lawa may be considered as rather
rough country cousins of the Mon.

From their old deserted fortitied towns and their tombs
which abound, expecially in the Muang Yuam district to the west of
Chiengmai, as well as from what is told in the Northern Chromeles,
the Lawa formerly possessed a far from mean culture, and were
sometimes governed by mighty kings, who headed big armies
with war elephants, against the invading Mon.

These Lawa live chiefly on a large platean to the southwest
of Chiengmai, between Muang Hawt and Muang Yuam, where
they have a number of scattered villages. It is said that many
of the people of the villages on the adjacent plain are also of
Lawa deseent, though now indistinguishable in speech and dress
from their Lao neighbours. If, as seems probable, the Lawa
oceupied the country before the Lao, the admixture of Lawa with
Lao is mueh more widespread than this.

Though there is a fairly large infusion of Lao blood in the
Lawa, many of them ecan still be distinguished by their darker
complexion and shorter stature,

The language of the Chiengmai Lawa is closely related to
that of the Wa of Burma and, no doubt, they were both originally
of the same stock,
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The Lawa living on the plateau have, to a large extent,
adopted the dress and costumes of their Lao or Karen neighbours.
Unlike the Lao, however, the women are fond of wearing silver
bracelets and necklets. They live in substantial houses raised on
piles, often with walls of sawn pine-planks. Their houses have
fenced-in compounds, where fruit and vegetables are grown,

The chief industry of these villages is smelting iron, from
ore found in the neighbourhood. The iron so obtained is wrought
into spades, knives and chains,

Some cultivation is still earvied on in temporary forest clear-
ings, but many of the villages now possess permanent rice fields,
Kamulk

This race has its headguarters to the east of the Mekong,
in the Luang Prabang distriet. Numbers of them come over
every year to work in the teak forests and some of them settle
in the country.

In the worth of Kanburi Provinee there are a few Kamuk
villages. These people say they originally come from the Luang
Prabang district, but it is not unlikely they were brought as
prisoners of war. Sowme of them still speak their own language,
but in dress and customs they conform to their neighbours, There
are also a few Kamuk villages in the nerthern part of Nan
Provinee,

The Kamuk are also found in Northeastern Siam, as for
instance, in the district of Chaiburi at Keng Sadok (Mekong River)
in the circle of Udorn and in the town of Ubon. They are not
indigenous there, but were originally brought to these places by
Burmese slave traders about half a century ago. These Kamuks,
or as they also are called Puteung, hail from the left bank of the
Mekong (district of Kammon) and, baving been liberated by
BRoman Catholie Missionaries, are mnow all Christians, The
Puteung community in Ubon, about 300 souls, have adopted Tai
or Lao Kao as their language, their original language being quite
forgotten.

Chawng
The Chawng are found along the foot of the mountains in
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now all have forgotten their mother tongue and talk Lao only.
About 30,000 individuals still call themselves Kaleung, most of
them living on the forest clad slopes of the Pu Pan range south of
the town of Sakol Nakon. To the not very keen cbserver they
are now indistinguishable from the Lao.
Ka Brao

These pecple have come over from the left bank of the
Mekong river and form several small communities in the sub-
district of Chanuman, Kemmarat District, Ubon Provinee. They
cultivate the ground like the Lao and build their houses in the
Lao style, but still cling to their own language. Their eriginal
home is in the district of Attapeu. The Lao call them Ka Lovae,
though their correet name is Brac. The pumber demiciled in
Siamese territory is about 500 individuals. Up till a few years
ago there lived in a few villages south of the town of Korat scme
people called Ko Tang Ong. These people were criginally
prisoners of war, and also belonged to the Brao tribe. They have
now bheen completely absorbed by the surrounding Tai.
Ka Hinhao

To the south of the mouth of the Mun River, where it falls
into the Mekong, there lives a small community of Ka Hinhao
which quite vecently has crossed over from French territory,
Like the Brao they belong to the wide spread Ka race.

They eultivate forest clearings and live by hunting and col-
lecting edible roots and forest fruits,
Sui or Kui

The Sui, or to eall them by their proper name Kui, i. e. men,
the first being a Siamese name meaning tributary people, arve an
important race peopling large tracts of the provinees of Surin,
Kukan and Ubon, even spreading into the provinece of Roi Et. The
Kui are closely related to the Khmer and may indeed be considered
to be their near cousins, though there is a considerable difference
between their respective languages.  As far as can be ascertained
the Kui represent the original population of Cambodia and of the
whole of Eastern and Northeastern Siam.  As a matter of fact a
considerable part of the so-called Lao in these regions are only Tai-
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speaking Kui. Besides a numerous population of Kui, still speaking
their own language, there are large numbers of so-called Lac-Sui
and Khmer-Sui, the first named peopling large tracts in the pro-
vinces of Ubon, Kukan and Surin, while the latter are mostly
domieiled in the provinee of Surin. The Lao-Sui and Khmer-Sui are
Kui people who are in the process of changing their own language
for that of Lao and Khmer respeetively. The Kui people are
at a mueh lower stage of culture than the Lao and Khmer
and, though officially Buddhists, they may be considered as
animists peer ewvcellence.  They till the fields and keep cattle like
their Lao and Khmer neighbours, but their houses ave badly built
and very dirty. The Kui are divided into a number of clans or
septs, of which the M'lo and M'loa clans are the biggest, while the
elan of the Kui Mai is known for their bold and elever elephant
hunters,  About twelve years ago the total Kui-speaking population
of Northeastern Siam numbered about 120,000 sculs, besides 144,000
Lao and Khmer Sui.  The Kui are a rvather dark skinned race,
though not so dark as the So, in some of them certain negroid
traits appear, such as curly haw. There is, however, considerable
difference between the various clans, and the comely light skinned
Lao-Sui girls of Srisaket are very attractive.

Khmer or Cambodians

The Khmer live in the provinees of Buriram, Surin, Kukan
Ubon, Roi Et and Krabin, besides Krat. A few communities
originally prisoners of war, are found in the provinees of Ratburi
and Kanburi.

The Khmer and the Siamese arve naturally much alike, though
the Khmer generally are of a somewhat darker complesion and
grow more hair on their faces.  As regards manner of livelihood,
religion, customs and dress, they differ little from their Tai or
Lao neighbours, but, unlike the Sui, they still stick to their own
language. The total pumber of Khmer in Siamese tervitory can-
not be mueh less than 160,000 individuals.

Mon

As stated in the beginning of this chapter, the Menam plain

and large tracts of North Siam were peopled by Mon prior to the
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Tai conquest. The present Mon population is, however, not
descended from these original Mon, who seem to have been eom-
pletely absorbed by the congquering Tai, but descended either from
prisoners of war, or from refugees who fled to Siam to escape
Burmese oppression.  There have been several large migrations of
Mon from Burma, their origival home, to Siam; namely
in 1600, 1660, 1774 and finally in 1814 The Mon are, on
the average, somewhat taller than the Siamese, whom they
resemble  closely. Their dress s like that of the Siamese,
but their women, who often are very pretty, usually wear
their hair long. All Mon can speak Siamese, but many of
them still use their own language. The number of Mon domieiled
in Siam has been put as high as 60,000 individuals. The
largest conmnunities live near Bangkok in localities such as Paklat,
Pakret, Samkok, besides Ayudhya, Lopburi, Nakon Sawan (Uthai-
thani), Ban Pong in Ratburi Province, and in the Kanburi Provinee
scattered along the valley of the Kwae Noi up to the Burmese
houndary. To the south of Korat, in the districts of Pak Tong
Chai and Kratok, live about 2 600 Mon scattered in several villages.
These Mon have, however, completely forgotten their mother
tongue and now dress and behave just as their Tai Korat

neighbours.

Anngmites
The Annamites were formerly placed in the Mon-Khmer

group, as their language contains a certain number of words belong-
ing to that language group.  Reecent researches seem, however, to
show that the Annamites belong to the Tai group, and that mixture
with the Muong, a Men-Khmer people living in Lower Tongking,
as well as with the Chams and Cambodians and, last but not
least, Chinese during 600 years, has produced the present An-
namite type and language.

About 6,000 Anmamites are settled in Lower Siam, chiefly in
the cirele of Chantaburi.  Most of these are descendants of Chris-
tians who ded from Annam to escape perseeution some 80 years
ago. These people still keep apart and dress in their pational
black costumes of loose trousers and long coats ; they also speak
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their own language.

In Northeastern Siam are found several large Anpamite
colonies: in Nongkai, Nakon Panom and Sakol Nakon, besides
smaller communities on the banks of the Mekong, altogether
numbering several thousand individuals. It seems that the Me-
kong valley is attracting more and more Anpamite emigrants,
who are more energetic and virile than the somewhat indolent

Lao population.

: TIBETO-BURMAN
Musso

Not many Tibeto- Burman races inhabit Siam.  The Kaw o
Ahka, originally living near the border of the Shan States to the
west of Chieng Sen, have sinee trekked to the hills north of Phrae,
where they live in a large well built village. These Kaw are
very nearly related to the Mussd, and are in fact a branch of
that great tribe.

The Mussd seem to be cne of those races that still show a
tendency to move southwards. They are to be found on many of
the high mountains of Northern Siam, reaching as far south as
Lat. 17° 30, on the hills to the west of the Me Ping in Chiengmai
Province. In their mode of life they much resemble the Meo and
the Yao, described later.

In Siam two tribes ave recognized: the Mussd La or Mussé
Dam (black Musso)and the Musso Le or Musso Deng (Red Musso).
The chief distinetion between these two tribes seems to be that
the women of the Black Mussé wear dark blue trousers, striped
with red at the bhottom, while those of the Red Mussd wear a sin
striped with red. The dress of both men and women is somewhat
like that of the Yao, but the long coat of the woman is not slit
so far up the sides, and it is adorned with red stripes on the
sleeves and along the edges, not with the ved frill of the Yao.
Nor do the women embroider their trousers in the elaborate way
the Yao do. They use large, round silver clasps for the coat.
The silver neck-ring, without a plagque, seems to be worn by the
women only.

Lawa oif Kanburi ; .
Scattered over the northern part of the Kanburi Provinee
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dealt with in the companion volumes.

No doubt in their progress from their northern home the Tai
have mixed with the pecple they found ceenpying the land before
them. In this way they have received considerable infusion of
Mon and Khmer blood, and more recently of Chinese.  The result
is the modern Siamese as seen in Bangkok to-day.

The Siamese eall themselves Tai, and by those talking the
Siamese language or King's Siamese is generally understood  the
population living between the towns of Utaradit in the north and
Petehaburi in the south and from Kanburi in the west to Saraburi
in the east, i. e. the so-called seven Inner Civeles.  The population
sonth ol Petehaburi, peopling Siamese Malaya, speaks a peeubar
dialect, a sort of “clipped” tongue, ealled “pasa chao talae”,
The Southern Tai are mueh mixed with Lao prisoners of war from
Lampun, brenght down here 400 vears ago, as well as with Malays
and Chinese,

Tai Korat

The Tai Korat people most of the provinee of Kovat or Nakon
Rajasima. They talk Siamese with a curious singing intonation
and rvather uncouthly.  The Tai Korat, a sturdy and brave people,
ave probably the outcome of a mixture of Tai warriors from the
time of Ramathibodi I (middle of 14th century) and Khmer
women, at the time when the young Kingdom of Ayndhya wrested
the western part of the present Korat eirele from the Khmer,

Lao

‘The Lao differ but little from the Siamese, and are in reality
as much Tai as are the Siamese. The Lao do not eall themselves
Lao but Tai; the name Lao having been hestowed on them by the
Siamese and may be due to the fact that the Lao oceupied land
formerly peopled by Lawa. Their language has scme dialectial
variations and contains fewer imported Sanserit and Pali words
than Siamese,

The Lao of Siam arve divided into two divisions: the Lao of
Northern Siam or Lao Pung Dam, and the Lao of Eastern Siam,
or Lao Pung Kao. Lao Pung Dam and Lao Pung Kao respectively
mean Black-bellied Lao and White bellied Lao, The name Black-
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to the east of Luang Prabang, from where they were brought
down as prisoners of war to Siam about 90 years ago. Their
women dress in a kind of black skirt, or pasin, with white vertical
stripes, and wear tight-fitting sombre-dyed blouses with silver
buttons. They speak a dialect resembling Putai.

Shan or Ngio .
In Siam the Shans, or, as they are called in Siamese, Ngio,

ave chiefly to be found along the northwestern border, within the
Salween drainage area,

The Shan usually calls himsell Tai Yai, or Great Tai, in
contradistinetion to the Siamese and Lao whom he ecalls Tai Noi,
or little Tai. Their language does not differ greatly from Siamese
or Lao.

The women dress very much like the Lao, but the men affect
very bagey black trousers, a loose white coat and turban.  When
they go on a journey they wear over the turban a hat with a very
broad brim.

The Shan is a great trader and many be met with peddling
his goods in many parts of Siam.

Lu
The main part of the Lu live to the east of the Mekong, but

many of them are settled on this side, ehiefly in the Nan Provinee,

In their language and enstoms they resemble the Lao. Most
of them, too, dress like the Lao, though at one time they had a
a distinetive dress of their own.,  In the women this consisted of
a red chemise with a black coat over it, and a sin striped in ved,
white and black. The men wore wide, dark blue trousers and
short coats.

The Kén (Kurn) or Hkun, a people found ehiefly in the State
of Keng Tung, but extending into Chiengrai Provinee, seem to be
only a branch of the Lu,

Putai
The Patai on the Siamese side of the Meckong are quite a large

community, numbering roughly 70,000 individuals, but the bulk
of this branch of the Tai race lives on the left bank of the great
river, They have many large well built villages in Eastern Udorn,
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Yao, Nan PProvinee.

Note the embroidery on the women’s trousers, her coat is tucked up to dizplay

it alza the neck ving and the series of silver elasps fastening the eoat.
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men i3 very like that deseribed for the Meo, The woman wear a
short coat and trousers, the latter elaborately embroidered with
red eotton; over all is worn a long coat, slit up the sides to the
waist, and with its front edges trimmed with red eotton fluffed
out like fur.  This coat, in full dress, is fastened by a series of
oblong, silver clasps, reaching from the neck to the waist. A dark
blue turban with a red top-knot finishes off the costume.

The women spend mueh of their spare time embroidering ; they
walk about the village with their embroidery in their hands, going
on with it whenever they stop to talk to a friend.

Karen

Karens are fairly numerous in Siam, the number being
estimated at 60,000.

A great part of the Karen country lies outside Siam, in the
Southern Shan States and Lower Burma, but it also extends over
the border, chiefly along the hills of the western boundary, from
the provinees of Me Hawng Sawn and Chiengrai in the north to
the provinee of Petchaburi in the south, The Karen also extend
eastward into the provinee of Lampun.

The position of the Karens among the other races of Indo-
China has been something of a puzzle; it has been suggested that
their speech is more allied to that of Tai than to any of the Mon-
Khmer or Tibeto-Burman langunages. If this is so their conneetion
with the Tai must have been very far back.

Karens arve usnally divided into three main branches, known
as the Sgaw, Pwo and Bghai. There is a reason to think that all
three branches are represented in Siam,

To the Bghai belong the Red Karens, who are found in
small numbers in Northern Siam, chiefly in Me Hawng Sawn
Province. The men of this tribe wear short red trousers and red
coats; they usually have a rising sun tattooed on the small of
their back. The women wear a red sin, barely reaching the
knees; and a black searf thrown over the right shoulder; they
bind their legs below the knees with bands of black-lacquered
cane. Headeloths are nsually worn,

In other Karven tribes the unmarried women and girls wear a
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Karen village, N. Sian
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probably broken up by the Tai coming down from Nan Chao.
Tin or Ka Tin

These are people living on the mountains in the northeast of
the Nan Provinee, where they have some large villages,

Practically nothing is known of their language and they now
dress like the Lao. It seems probable, however, that they are
related to the Kamuk and Lamet. The latter is a race common
an the hills to the east of the Mekong, but not known to come
within the present boundaries of Siam.

The Tin live in large villages of well-built houses. Their
chief industry is the cultivation of the tea tree, the leaves of
which are fermented and used for chewing purposes only. This
fermented substance, made up into round balls of a convenient
size to go into the mouth, is called mieng.

Ka Tawng Luang or Pi Tawng Luang

But little is known about this very interesting tribe, indeed
till a few years ago their very existence was doubted. In recent
years, however, information about them has been accumulating.

The name Ka Tawng Luang means ‘savages of the yellow
leaf ' and refers to their shelters of leafy branches stuck in the
ground, which are abandoned when their leaves turn yellow.,

The Ka Tawng Luang wander about in the mountainous
region near the headwaters of the Menam Pasak and in the
wilder parts of the Pre and Nan Provinees,

These people have very seldom been seen, but they some-
times earry on a system of barter with their Lao neighbours, this
they do without appearing themselves. In a spot well known
to the Laos they deposit jungle produce, such as rhinocercs horns,
skins and honey, and then disappear. The Laos on finding the
eache remove the jungle produce and place in return such things
as salt, tobacco, eloth and iron.  After the Lacs have gone the
Ka Tawng Luang come out and take away the goods left for them,
Occasionally some of the men have been known to come down to
a Lao village. On the other side of the Mekong they seem to be
less timid and are said to visit Kamuk villages fairly frequently.

From their physical features it is evident that the Ka Tawng
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CHAPTER VII

MINING IN SIAM

Siam has the reputation of possessing an abundant wealth
of minerals, but it is net possible to say exactly when mining
became an industry in Siam. It is, however, believed that casual
mining operations have been carried on for many centuries past
in the Siamese portion of the Malay Peninsula, and that the
Chinese were the first people to undertake them.

The reason why the Chinese are thought to have been the
first miners in Siam is explained by archaeologists and historians
in the following way. Chinese traders in olden times used to
travel by sea to India in their junks, and many, in order to
shorten their sea journey, no doubt erossed the Malay Peninsula
by land, probably landing somewhere near Nakon Sritammarat
in southern Siam and re-joining their vessel again in the neigh-
bourhood of Trang. At the same time, there may have been
other routes, such as form Chumpon to Pak Chan. On their way
across the Peninsula, they discovered by chance deposits of tin
ore, which they naturally smelted and carried with them for their
use, As times went on, they became more and more interested
in, and attracted by, the mining opportunities afforded, and
settled down to work the tin mines on a commercial basis and on
a large scale,
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Mining Law was promulgated in B. E. 2461 (1918-19),
Geology and Mineral Resources

Immense beds of limestone rocks resting on sandstone, very
much foliated and broken by intrusions of granite and basalt, are
the main geological charvacteristics of Siam. These intrusions,
most violent in the southern parts, are the cause of the broken
chains of bold, rugged and precipitous hills that flank the great
mountain ranges and constitute the ty pical scenery of a great part
of the ecountry. In eompany with the limestone hills are beds of
gneiss, mica, slate and schists, the results of the granite intrusions,
while in ecertain localities, e. g. Chandaburi and Kanchanaburi,
there are basaltic outerops and in their neighbourhood millstone
grit with gem-bearing gravels contiguous. The age of the
sandstone and limestone beds has net been clearly determined.
but they appear to be Old Red Sandstone, Devonian and Carboni-
ferons formations of the Palaeozoic period.

There is not an active voleano in the country, but signs of
voleanie action have been reported from Northern Siam by
MeCarthy.

There are abundant signs of a general upheaval of the land,
probably still eontinuing. Marvine deposits containing recent
shells are found on the surface at a great distance from the sea,
without alluvium upon them, while old beaches and river bars
oceur at places now far inland, which within historical times, were
marine bays and estuaries,

Central Siam is nearly all alluvium, deposited upon limestone
beds to the north and west and upon marine sands in the more
eentral parts. Here and theve highly tilted limestone beds stand
up out of the allavium as at Chainad, Phrabad and Krabin,

The geology of Eastern Siam is remarkable. The shallow
basin, thinly eovered with alluvium, with laterite freely exposed,
that constitutes the whole district, being contained within low
ranges of limestone and red sandstone. The Lmestone is rich
in quartz and caleite, and outerops of sandstone are frequent.

A few fossils have been found from time to time and
identified, but the paleontology of the country bhas bhitherto
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received no very close study.

Among the varions minerals oecurring in Siam may be men-
tioned Cassiterite (Tin Ore), Wolfram and Scheelite (Tungsten
Ores), Antimony, Copper, Coal, Gold, Iron, Silver, Lead, Molyb-
denum, Manganese, Zine, Rubies, Sapphires, and Zircons.

Of these, however, only tin, wolfram and scheelite have been
mined on a commercial basis to date.  Tin-mining still continues
to prosper and as an industry its future is assured, but the tungs-
ten orves, wolfram and scheelite, are now mined only as by-
products with tin-ore.

During the war period the abnormal demand ereated through-
out the world for tungsten greatly enchanced the price, and both
wolfram and scheelite were mined on a comparatively large scale,
but with the cessation of hostilities, the rapid fall in price no longer
made tungsten mining an cconomic undertaking and produetion 1s
now negligible,

Tin
Tin-mining is particularly confined to the Southern Provinees

of Siam on the East Coast, namely, Nakon Sritamarat and Pattani,
and to the Puket Cirele, which embraces the Island of Puket and
the entire Western Sea Board of the Malay Peninsula belonging to
Siam.  In a lesser degree Rajburi Cirele may also be included,
but as a tin producing distriet, its future prospects do not appear
encouraging.

The following table gives the total tin output (in pieuls) for
the four Peninsular Cirveles for the five years ending B. E. 2472

(1929-30)

B. E. 2468 { FE25-25) H. 1. 269 (19246.27) H. B. 2470 {1592728)
CIRCLE
TRCLE Luadd- Loarqul- Lead-
Ores | Meial Tim Ures | Melal Tin Opes | Metal | Tin
oy il alloy
Fukel e 130,366 4455 | LA [ [ ] | ELT A R
. Hritamarat A % Y 1% 1) 3ET10 e | o [ ARELSH 122
Pattani .. ol LS T 1] oy a0) Uy 11,152 o) | 101
Rajburi ... TH2 Lew .. 3734 |
Torat, ... 177408 5,195 [ B 1] Il'ﬁ,?lll- 2, 210 II-]I..HIE‘ = ] 1411
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| B. E. 2471 (1928-29) B. E. 2472 (1929-30)
|
CIRCLE : ! W
: | : Liend-Tin ot : Leeaud-Tin
Ores | Metal alloy Ores Metal alloy
[
Puket = ol 189.151 i e 176, 264 ' 2
N. Sritamarat oy 45,453 e g G5, 419
Pattani g e 10, 437 o 1 11.578 s -
BRajburi - o 3,797 | $.611 e ol
Torar., ..! 198,838 P 1 256,878

It will be seen from the tabulated returns that Puket Cirele
is by far the most important district, contributing nearly 709 of
the total tin produection.

The island of Puket, formerly the outstanding tin producing
centre in the Kingdom, has gradually become less productive and
has passed the zenith of its prosperity, although doubtless there
still remain certain new areas to be disclosed on this wonderful
island.

The time has arvived, however, when prospectors have turned
their attention to the mainland, and particularly to the Provinees
of Renong and Takuapa,

Of the East Coast provineces Nakon Sritamarat is the largest
tin producer, and during the last tin boom was the scene of great
progpecting activities, Several new Dredging and Giravel Pumping
Companies are now operating suceessfully and outputs are
gradually improving,

Next in importance may be mentioned Pattani, which has not
vet proved a very profitable mining field, but this condition may
primarily be attributed to lack of enterprise on the part of
prospectors, Last of all ecomes the Provinee of Rajburi further
north. This Provinee, strictly speaking, should not be included, as
Rajburi civele is first and foremost an agricultural distriet, mining
being quite a secondary consideration.
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with the poorer class of miner, as no large capital is required for
equipment and plant.

Pay dirt, which is broken down by hand labour, is dumped
into open channels into which water is eonducted. Coolies, often
women, here rake the divt, the eonstant flow of water earries the
lighter particles of sand along and the heavier tin ore is deposited.
By means of gates whieh eonsist of removable plants placed across
the open channels, the water supply can be regulated and periodi-
eally the payable material collected is removed in buckets and
given a final dressing before being dried and bagged ready for the
market.

Gravel Pumping

This methad of mining is a. great improvement on the ground
sluicing system.

Material may be broken down either by means of water
discharged under pressure throngh a nozzle, or hy hand labour,
but instead of coolie labour being employed to rake the material,
it iz conducted to a sump and the material then elevated by means
of gravel pumps into a series of sluice boxes where the tin ore is
saved.

By this method much quicker and more economic working is
obtained,

Gravel pumping in recent years has become a very favourite
method with the Chinese miners, and where the Chinese mines
were in the past worked exelusively by hand labour, they are now
heing extensively equipped with modern mining machinery.

Shaft Mining

Shaft mining, “Milang Tuang” or “Milang Plong”, is a kind
of underground mining.

In this ease, instead of removing the overburden, only the
“karang” hearing ground is removed ; and the amount of overbur-
den carried away is only what 1t is necessary to excavate for
sinking the shaft. When the shaft has been sunk, the “karang”
is bronght to the surface in buckets by wmeans of pulleys, and
washed ; and the tailings are generally allowed to flow back into
the shaft when it is abandoped.



114 S1AM: NATURE AND INDUSTRY

Bueket Dredging

Bucket dredging is mining with a series of iron bucket on an
endless chain. An important event in the history of mining in
Siam was the introduetion of bucket dredging in the year 1907
by the Tongkali Harbour Tin Dredging No Liability,

The suecessful operation of this dredge, claimed to be the
first dredge erected in this part of the world for tin winning
purposes, soom proved the great possibilities of this method for
the recovery of tin, and dredging has sinee established a firm
claim on alluvial tin-mining and is generally the most favoured
system as far as European companies are concerned.

With the advent of this dredge several more were introduced,
and to-day there are altogether 38 dredges operating, or in course
of erection in Siam.

The comparative table below gives the total output of ore
(in piculs) from dredging and other sources during the last five
years, As will be noted, an appreeiable advanee has been made
in the output from dredging during the last year and, with a
further 9 or 10 dredges operating next year, it is reasonable to
forecast that future figures will show a steady overtaking of
“Outputs from other sources’ by ‘Outputs from dredging.’

CoMPARATIVE TABLE

EEAd Tin :,ll:ﬁ:l?]?ii'ulﬁ} Tin Ig:f::ﬂﬁﬂﬁﬁi)
B. E. 2468 (1925-26) 68,549.52 108,903.94
B. E. 2469 (1926-27) 52,685.87 115,014.81
B. E. 2470 (1927-28) 56,614.83 |  125227.29
B. E. 2471 (1928-29) | 81.369.69 117,468.83
B. E. 2472 (1929-30) |  132,746.21 124,126.62

One pical = 133.8 lhs,
Hydraulic Pressure
This method of mining tin is now much in vogue in the
Malay Peninsula. It is a method of mining in which water under
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pressure is used in breaking down the ground, directing it into
sluices, washing the material, and permitting the tin to separate
by its great specitic gravity.

Providing there is a suitable dumping ground, this method of
mining can produce tin very cheaply. At Nawng Pet, where the
water comes from a considerable distance, the water pressure at
the ‘monitor” nozzle is about 250 1bs. per square ineh.

Panning

The shape of the pan used is the same as the ordinary fry-
ing pan, but without the handle,

The pan being about half full of the ore, with an inch or so
of water on the surface, is held firmly in one hand, while the
other is used to shake the pan in a smooth but rapid manner,
at the same time imparting a eireular motion. By =o doing the
ore is gathered to one side of the pan, and the heavy grains of
tin sink through the sand to the hottom and settle there,
The water is then thrown out, the top layer of sand removed,
fresh water is added, and the process of shaking begins
again. This eperation is repeated until nearly all the sand has
been removed from the pan, and practically pure tin ore is left.
This ore is then put into a tub or tin, and a fresh supply plﬂceﬂ
in the pan.  To work the pan requires eare and experience : and
some become very expert in its use.  The ordinary sheet-ivon pan,
from 16 to 18 inches in diameter, will hold from 15 to 25 pounds
of «dirt, and by reason of its load will require the use of both
hands during the washing operation. A good day’s work for a
placer miner, panning under medinm  conditions, is 100 pans of
‘dirt’ in 10 hours.

As no smelting works at present exist in Siam, all tin-ore
won in the Kingdom is exported in the form of ore concentrates,
and is shipped to Penang or Singapore,

In the past a certain amount of smelting was done by the
Chinese on a small scale, but this practice has now ceased,

For the purpose of calculating the amount of Royalty payable,
the tin-ore is reckoned to contain 72% wmetal, though in many
cases the average metallic content of the concentrates is higher,
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it may still be hoped that lead mining will one day prove a pro-
fitable venture in Siam.
Molybdenum

Leases have recently been issned for the working of
molybdenum in the Provinee of Chantabun, but, as in the case of
wolfram, the special demand for this mineral came to an end after
the close of the war, with the result that stocks were soon
accumulated capable of supplying the world’s normal demand for
the following two years, and the price dropped back to a figure
which would be unlikely in most cases to cover the cost of
produetion,
Iron

Iron is widely distributed throughout Siam in. the form of
haematite, limonite and ilmenite, with some magnetite. No at-
tempt has so far been made to mine iron on a commercial scale,
but the metal is produced for loeal eonsumption in various districts.
Coal

For many years past coal has been known to exist in the Krabi
Provinee of Puket Cirele, and a ecertain amount of capital has
been expended in examining deposits there. Tests made of the
coal so far obtained from this source appear, however, to have
been somewhat discouraging, and further exploitation has been
abandoned. The occurrence of coal in the Provinee of Trang and
Surat resulted in the formation of a Company in Bangkok to
work the deposits. The coal produced was a poor grade lignite
and did not prove an economic commodity and after an unsuccess-
ful endeavour to establish a new industry in Siam, the Company
went into liguidation,
Gems

With the cession of the Pailin distriet in Battambong to the
French in 1907, the gem mining industry in Siam ceased to have
any importance : but a certain amount is still carried on in the
distriets of Krat and Chantabun adjoning Pailin: and the Customs
returns show the export of rubies and sapphires in the rough,
which probably have their origin in these districts. The oceur-
rence of a sapphire bearing formation in the Province of Kanburi
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was reported in 1921, A Roval Decree was promulgated about
the same time, bringing gem mining within the purview of the
Siam Mining Aet 1919, Special regulations were drawn up, and
several applications were received for the right to mine gems in
the new loeahity.

During the year B. K 2470 (1928} two permits to dig for
gems were in foree, and several thousand earats were unearthed,
Owing to the success achieved by these owners the gem mining
industry rapidly revived and three further gem mining leases were
ranted in 1929,

Great activity now prevails in Kanburi and much exeitement

L
=]

has been caused in the distriet by the discovery of several valu-
able stones of premier quality and size.
Tin Royally

The greater part of the revenue derived from mining is
obtained from the royalty colleeted on tin and tin-ore, the balance
consisting of payments made on account of rents, fees for pros-
pecting and exelusive prospecting licences, &e.  The tin royalty is
based on a sliding seale and calenlated on the current price of the
metal on the Singapore market. The following table shows the
revenue derived from tin mining during the last five years, and
the average price of tin in Straits currency on the Singapore

v
-

market for the years in question,

Average price
YEAR of tin in 8
| per picul.

Revenue
Baht (Ticals).

B. E. 2467 (1924-25) 123.58 3,165,935.38
B. E. 2468 (1925-26) 134.36 | 3,780,468.18
B. E. 2469 (1926-27) 147.42 | 4,325,504.44
B. E. 2470 (1927-28) 136.88 | 4,016,353.21

B. E. 2471 (1928-29) | 111.80 297142545
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CHAPTER Vill

FORESTRY

Siam is essentially a forest eountry ; with the exception of
the great central riee plain, lying direetly north of Bangkok, the
rest of the country is largely covered by tree or woody growth of
many kinds and types. The total area of Siam has heen estimated
at 200,000 square miles and it is reasomable to suppose that
50-609, of this is eovered by some kind of woody vegetation,

From its geographieal position, bounded on the west by
Burma, on the east by Indo-China, and oeeupying most of the
Malay Peninsula as far south aslatitnde N 5°37, Siam possesses
a very tropieal elimate and extraordinary range and varviety of
vegetation, making up many different types of forests,

THE TEAK FORESTS OF SIAM

The Siamese Teak Forests have been in the past and still are
the most valuable and important forest state property in the
country, They will be dealt with first.
I. Situation and Areas, Topography, Geology and Soils, Climate

(a) Situation and Areas

The Siamese teak zone is situated mainly between latitude
17°N and the northern boundary of the country in latitudes 19° 40°
to 20°30. It thus extends over the whole of the northern portion
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anticlinal folds runing in north and south direction, composed of
many different structures.

In these, granite is a conspieuous feature. A long continuous
belt of granite ruans down the entire length at about the centre of
the zome, with iotrusions of basalt and other ignecus rocks.
Scattered intermittent outerops of hard and highly crystallized
limestone oceur throughout this zone, forming narrow ranges of
hills with sheer cliffs,

Shales and slate formations of very varied eomposition often
oceur between the limestone outerops.

Sandstone formations form conspicuous features at many
points, they are of very varying compositions,

Both in Northern Siam and also in wany other parts of the
country, there are large stretches of laterite, producing red or
pinkish soils with characteristic vegetation. The main valleys
usually 12-15 miles (20-30 kilometres) wide are flat, containing
both bedded sedimentavy deposits and alluvium, Between the
valleys and the main ranges are usually found broken and irregu-
lar foothills, whose rocks are mueh weathered. On sueh areas the
teak tree often attains its finest proportions.

The teak tree will grow on soils derived from most of the
geological formations in Northern Siam, except laterite. It is
commonly found growing on soils derived from granite, sandstone
and limestone formations, possibly it flourishes best on the last-
named.

It prefers deep well-drained loam ; it may be found growing
even in the valleys on alluvium, but it cannot stand prolonged
water-logging, Taking it all vound it isa very accommodating
tree.

In Northern Siam most of the teak-bearing areas are found
between 600 feet (200 metres) and 2,500 feet (750 metres) eleva-
tion. In other parts of the world it grows at considerably higher
altitudes.

(d)y Climate

The elimate of the teak zone in Northern Siam is extremely
tropical and subject to great ranges of temperature.
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The cool season is from the middle of November to the mid-
dle of March, during which the mean temperature keeps below 76%
F. and the nights are often very cold. The hot season is from
then up te the break of the rains in May and June and the tempe-
rature may go as high as 110¢ F. The rest of the year consti-
tutes the rainy season, when rain falls constantly, but intermit-
tently. The average annual rainfall is about 48 inches,

II. General Description of the Teak Forests

The forest vegetation of Northern Siam is extremely
varied and complicated. It may be broadly divided into three
classes. But it often happens that these three classes are not
sharply distinguished, but merge into one another, thereby forming
all sorts of intermediate types.

(a) Laferitic Forests

These are forests growing on soils in which the under-
lying rock is lateritic. The decomposition of this rock produces
red or reddish soils of varying depth and nature. The usual soil
produced is red clay or reddish loam and sandy loams. Some-
times the soil is so shallow that the trees are growing on practi-
cally bare rock and are consequently very stunted.

The soils produce a varied but charaecteristic vegetation, but
speaking generally the teak avoids such localities and cannot
grow in them, although it may sometimes be found just merging
into and overlapping such areas.

(b)  Evergreen Forests

These are moist types of forests, containing stands of heavy
evergreen trees; growth is thieck and impenetrable with dense
undergrowth of bamboos, eanes, palms of various kinds, and
masses of ereepers and climbers entering the trees; on the trees
themselves are found growing a wonderful variety of orchids,
tree-ferns and other kinds of epiphytie plants.

Such forests arve found on deep rich soils in very damp
loealities.  They are characterized by a number of well-known
species, especially various members of the Diplervcarpus genus,
Hopea, especially Hopea odorato, and many other species,

The teak bearing areas in places merge into the evergreen
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III. A General Aceount of the work of the Forest Deparitment in Northern
Siam, with Special Reference to Teak Trade and to the Development oi

the Teak Leases

Originally the eontrol of the Siamese teak forests was in the
hands of the Lao Chiefs and they issued kinds of leases or
permits to various traders chiefly Burmans and Shans and Chinese,
These worked the forests in irregular fashion eausing great
confusion thereby.

But in the late cighties and early nineties of the last century,
a mumber of European firms entered  the teak trade and thereby
caused great changes to come to pass, hy gaining predominant
control in the teak industry.

As there was considerable danger of the teak forests being
rapidly over-worked and exhausted, the Siamese Government
decided to start a Forest Department and they engaged the
services of an experienced British Forest Officer from Burma,
Mr. H. Slade, for that purpose,

Mr. Slade arvived in 1896, and the result of his activities
may be briefly suimmarized as follows :—

(a) A small regular staff was reeruited, chietly British with
some Siamese, to carry out the work of the new Department and
to replace the agents and servants of the Lao Chiefs, who had
hitherto done the work. Also voung Siamese were selected and
sent abroad to study forestry.

(b) The area comprising the teak forests was divided into
divisions for purposes of control. The forests were explored
and rough explanatory maps of them were made. General in-
formation and data on the foresis were also colleeted.

(¢) In order to regulate and control the output of the teak
forests, a system of regular leases was started and nobody was
allowed to work any forest without holding a regular lease grant-
ed by the Siamese Government,

The main provisions of these leases were that each forest
was divided into two halves, each half to be worked over in 6 years.
Thus the total period in which the entire forest was to be worked
over, known as the Felling Cyele, was 12 years, and no teak tree
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helow 6 feet 4} inches girth at breast height and in some leases 7
feet girth could be felled.

In some cases no further givdling of teak trees was permit-
ted, owing to accumulated givdled stocks, in other cases 2 out of 5
trees were allowed to be girdled,

The royalty or taxation payable on teak logs extracted
was raised from Rs, 41 to 10 on teak logsof 38 cubie feet contents
and above and to Rs. 6 for all smaller logs.

A pumber of other regulations and penalties governed the
working of these leases.

(d) The Siamese Government assumed administrative and
technical control over the teak forests and the Lao Chiefs became
sharers in the profits only.

(¢) A certain amount of forest legislation in the form of
Royal Decrees was brought into force to promote the regular
working and protection of the teak and to eliminate malpractices.

(£) 'The felling and removal of young undersized teak trees,
which had previously been done in wholesale fashion, to the
great detriment of the forests, was stopped. Timber stealing was
reduced to practically nothing.

(g) A Timber Revenue station was started at Paknam-
po, the southernmost juuction of the Siamese rivers, about 155
miles north of Bangkok. All teak timber extracted by European
lessees was floated down to this station, measured there and
royalty duty collected there. Rates of duty were Ticals 3.26
for full sized and Tieals 0.80 for small logs

Whercas all logs extracted by local lessees were measured
and paid royalty in the forests and were re-measured and paid
duty on arrival at Paknampo, but logs of the European lessees
paid both royalty and duty on arrival at the Duty Station.

For logs passing down the Salween River into Burma a Duty
Station was started at Kado, a short distance north of Moulmein.

This kind of teak lease lasted down to 1909, In this year,
as most of the teak leases were then expiring, it was found neces-
sary to re-organize and improve the entive system of teak leases
and to put them on a different basis.
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ment on the teak timber during the past 30 years is Tieals
44 822 272,
V. System of Explaitation and Transport

Every teak tree to be felled, is first of all selected, measured,
numbered and recorded in a Girdling Statement by the Forest
Officer in charge of this work.

The tree is then girdled. This consists in cutting a ring
round the trunk of the tree, about the width and depth of a man’s
hand. The eut goes through the bark and bast into the heart
wood. The effect of this girdling is to kill the tree slowly.
Every teak tree to be felled must be girdled at least 2 years in
advanece, thus by the time the tree is felled it is sufficiently dry
to float.

Teak timber has the property of floating when it is dry, but
not when it is green.  As the transport is by water, it is absolutely
necessary to dry the wood first.

The tree is then felled with saws as near the ground as
possible—all branches are trimmed off and the bole is then eut up
into suitable lengths, which are hammered with identification
marks.

Felling operations take place during the rainy season, the
chief reason being that the bole being dry is less likely to be
damaged falling on soft ground.

One or more elephants are then harnessed to the logs and
they drag these to the nearest floating stream and place them
ls:.ngt]n\'n-}rs with the stream-bed, ﬂrngging also talkes pl,fu:-r: in
the rainy season because the logs slide along more easily in the
mud.  When the streams fill and flood with the rain  water, the
logs are carvied down towards the main rivers,

Whenever the logs pile up and jam, thus forming stacks,
parties of men and elephants go down the streams ; elepbants are
trained to push these logs out into the stream-flow and thus to set
the mass of logs floating downstream again.  This operation is
known as “ounging .

This work goes on down all side streams nntil the logs reach
the main rivers; there the acenmulation of logs is often enormous
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lessees have erected works of some importance. Thus The
Bombay Burmah Trading Corporation, Ltd. erected a large
earthen dam with loek gates at the head waters of the Me Taw
ereek in the Raheng Division, to ereate artificial rises in the
stream, and thus clear the logs lying in its bed. The
Est Asiatique Francais have canalized streams running through
swamps and erected stone and earthern dams to raise the
level of the waters and facilitate the passage of the logs. Messvs.
Louis T. Leonowens, Ltd., have erected log dams in some of the
streams of their leaged areas, to attain similar results,

(1)  Mechanical transport, nowadays, is beeoming every year
a more important factor in the transport of teak logs. The
Anglo-Siam Corporaticn, Ltd., have completed the finest logging
line in Northern Siam, in their Prayow-Me Chune leased areas,
in the Lampang Division. The line is construeted through diffieult
country, its total length is 49! miles, it is metre gauge and 7
steam locomotives are employved in hauling the logs, which are
rolled down into the Me Yom at the end of the line.

The East Asiatic Company, Ltd., have buili a tramway in
their leased areas in the Prae Division about 10 miles long and
30 inches gauge, elephants being employed to haul the log-truck.
The Borneo Company, Ltd, have econstructed 3.12 miles of
tramway over a difficult watershed at Muang Fang in the Chieng-
mai Division. The gauge is .75 metres and elephants are used
for hauling the trucks, The logs pass from the end of the tram-
way down a big chute or slide.

The Est Asiatique Francais have introduced the Decauville
tramway system into their Mekok leased areas in Northern
Siam, and The Bombay Burmah Trading Corporation, Ltd. are
building a logging line in their leased areas in the Lampang
Division.

Messrs, Lounis T. Leonowens, Litd. are employing tractors for
hauling teak logs in their teak concessions,

(iv) Both wet and dry slides have been used in the past and
are being used now. The most notable now in use is that ervected
by The Borneo Company, Ltd. in their Munang Fang leased
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There is a certain amount of local trade in some of the better
class timber and the villagers also use many other kinds for home
consumption.

Of these other-wood timbers exported from the teak forest
areas the two most prominent are Plerocarpus indicus and Plero-
e pas macrocarpies (mai pradoo), producing dark red elose grained
heavy wood.  This timber is much worked out by Chinese traders
on permits and exported by train to Bangkolk, whence it is des-
patehed to China for furniture making. These two timbers are also
much used locally. Another timber whose export is increasing
annually is mai tabek, produced from Lagerstroemia calyculata
and Lagerstroemia Balansae. The timber of these two trees is
much alike and has the property of floating in water after being
dried for one year. The timber is yellowish and of medium
quality. A good deal of it is rafted down to Bangkok from the
North every vear. Lagerstroeimia tomentose (mai salao) closely
allied to the above is also much exported by water.

- One of the best known local woods is produced by Xylia
dolabriforimis (mai deng) whose timber is extremely hard and
heavy and of dark red-brown eolour. It has considerable loeal
use for house building, especially for house-posts,

Advna eovdifolin (mai kwow), a common tree in the teak
forests, produces a moderately hard even-grained yellow wood,
much used for turnery in some parts of the East and also used
for many domestie purposes in Northern Siam.

Grmelinag arborea (mai saw) produces a remarkable timber
which is both light, durable and strong, muech used in Northern
Siam. The tree is commoen but very scattered and it is probably
for this reason that an export trade in this exeellent wood has nof;
been developed,

Two species of Dalbergia (mai ket dam and mai ket deng)
produce timber akin to blackwood or rosewood, but of inferior
colour and quality. At times considerable export trade in these
has developed, but it is very fluctuating,

Vast quantities of bamboos of many different species grow in
the teak forests, which are put to all sorts of local uses and play
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taken on its individual merits.

The chief object of the European firms milling teak in Bang-
kok, is to produce as many and large squares or baulks from the
timber as possible ; slabs from logs are sawn up into seantlings and
even smaller sizes. Large defective logs are sawn entively into
planks and scantlings.

All teak timber unsuitable for export finds a ready market
in Bangkok, and is purchased by the small loeal millers or hand
sawyers, for conversion into smaller pieces,

All fuel residue from the teak sawmills is easily sold loecally
as fuel, and the sawdust and shavings are used as fuel for the
mill furnaces.

Thus there is practically no wastage at all, whatever the
actual amount of export timber taken from the logs may be.

There are five large European teak sawmills in Bangkok, two
or three large Chinese mills and a whole lot of smaller sawmills
and band saw-pits operated by Chinese and other nationalities.

The large mills use large eireular saws, frame saws with two
paralled vertical saws and band saws for breaking down the logs;
cross cutting saws are used for crossing-eutting the logs into
shorter lengths and small cireular saws for sawing seantlings and
smaller sizes. Band saws are a comparatively modern innovation
in Bangkok and expert opinion is not yet united as to their suit-
ability in sawing up a timber as hard as teak, which is only class-
ed as moderately hard wood.

(c) Defects of Siamese Teak Timber

Round teak logs present a great contrast to ordivary regularly
grown timber, by reason of their irregular shape and condition
and by reason of many defects apparent in them.

This is ehiefly due to their irvegular habit of growth, and to
the many vicissitudes through which they have to pass during
their long life of about 150 years in tropical forests,

It is well to remember that they grow in a tropieal climate
with great extremes of temperature, that they are subject every
year to forest fires and that they often stand for some years in a
dead and dry condition after girdling.
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The defects may be briefly divided into three classes, Firstly
defeets of growth, producing crooked logs generally known as
crooks, which are sometimes valuable for special purposes, branchy
erowth producing knots which often become rotten, opening up
rotten hearts in the logs, and twisted grain, which cannot be
classed as a serious and universal defect.  Secondly, defects in the
shape of holes and hollows caused by rot of various kinds getting
into the wood. This rot is caused by various kinds of fungi and is
usually started by many ditferent ageneies. Thirdly, defects caused
by the attacks of insects and animals. This third class of defeet
is unfortunately the most universal and serious of all. The so-call-
ed bee-holes in teak timber are caused by a moth (Duomitus ce-
ramicus ) which lays its eggs on the bark of the teak trees cf all
ages. The larva or caterpillar emerges and bores tunnels 1—2
inches broad and 9—13 inches long, upwards and inwards into
the wood. This pest causes great damage to teak timber both in
Burma and Siam and its ravages ean be clearly seen when visiting
any of the teak saw-mills of Bangkok. Birds, chiefly wood-
peckers, often dig holes in the timber when chasing these larvae.

(d) Grading of Siwmese Teak Timber

There are uo fixed grading rules in the Siamese teak trade,
each firm exporting teak fixes its own standards. Generally
speaking, exporters fix two grades for Europe squares and three
grades for squares exported to other markets than Europe. Similar
grades arve fixed for planks and boards and smaller classes of
COnversions,

(d) Distribution of Siamese Timber in the mavkets of the world

Deducting the teak timber sold locally in Siam and that
which is floated down the Salween River to Burma and down the
Mekong River to Indo-China, it is believed that the total amount
of Siamese timber exported from Bangkok yearly represents
about 55% of the total annual teak production of Siam.

Nowadays transport from Bangkok takes place almost
entirely by steamer.

A study of the export figures shows that great changes have
taken place in recent years. Twenty years ago approximately 19%
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the Provinee of Ratburi, considerable stretches of semi-evergreen
forests occur, in which the following are the characteristic trees:
Dallergia sp. (mai ching chan), Gardenia sp. (mai put) Diospyros
mollis (mai maklua), Mansonin Gagei (mai chan), Cuesalpinia
sappan (mai fang), Afzelic sp. (mai maka), ddine covrdifolin
(mai kwow), Michelin Clhampaca (mai champa).

In the northern portions of the Peninsula a number of
species of Dipterocarpus oceur, together with another well known
speecies of tree, Cotylelobinm Lanceolatwm.

In the southernmost portion of Siam, in the province of
Pattani, Dipterocarpus spp. are much less common, the most
prominent tree being Balanocarpus Heimii.

The following species of trees are common in various parts
of the tropical evergreen forests of the Siamese Peninsula : Afzelio
Bakeri (mai lampoh), Fragraca fragrans (mai tamsao), Hopea
odorate (mai takien), Lagerstroemin fomenfose (mai sa lao),
Schima Noronhae (mai mangtarn), Meswe ferra (mai nakbud),
Michelia Champaca (mai champa), Cinnamomaum sp. (mai chuang),
Artocarpus Lakoocha (mai mahad), Vatica grandiflora (mai
sak talay), Calophyllum jloribundum (mai fangton), Palaquiuwm
obovatun (mnal ehiknom).

In the tropical evergreen forests of South-Eastern Siam the
six most common species found are Dipterocarpus alatus, Diptero-
carpus twrbinatus (mai yang), Lagerstroemia calyculata (mai
tabek), Hopea odorata (mai takien), dnisoptera sp. (mai krabark),
Lagerstroemia tomentosn (mai salao).

General Economic Uses

The products of the tropical evergreen forests are of great
variety and economie value.
I. TivBER

These forests produce a great range of timbers of all sorts and
deseriptions. For trade purposes they may be classed as hard-
woods, medium-weods and soft-woods, In Siam, as yet, little
trade has been developed in the seft-woods.

Hurd-woods
The most valuable hard-wood growing in Siam is that
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the whole are moderately hard and moderately durable, and usually
pinkish or greyish brown in colour, On account of their plenti-
fulness and of their comparative cheapness their use has much
increased during recent years. They are largely exported to
Bangkok, where they are extensively used in the cheaper classes
of buildings, A fair foreign export of this class of timber has
also been developed, to India and Ceylon, China and even to
Europe.

Special woods

In this class may be mentioned Gardenia sp. (mai put), which
greatly resembles boxwool and is used for similar purposes. It
is largely exported to Japan.

Scented wood is produced by two species of trees, Mansonia
Gagei and Adguillavia Agallocha; the bard-wood of this last
named tree produces the well-known scented © eagle-wood 7. Only
a small percentage of trees have the valuable seented wood, and it
is often impossible to tell whether it is present or not, without
felling the tree.  The odour is supposed to be produced by fungoid
infection, The scented woods are used for burning as incense
and in perfumery.

Caesalpinia sappan possesses a havd, heavy, red-yellow wood,
The wood is cut up into chips and boiled down preducing a
valuable commercial dye-stuff.

In connection with the extraction of timber from the tropiecal
evergreen forests of Siam, a short 1‘1{::-;{'.1‘ii:1'|u]+ml of the methods
employed by the two largest Companies may be of interest.

The Sriracha Company

The headquarters and saw-mill of the Company are situated
at Sriracha on the East coast of the Gulf of Siam, about 6 or 7
hours by steamer from Bangkok.

The Company is working on a 20 years lease granted by the
Siamese Government in 1915, The area covered constitutes two
small Provinees or Governorships.  Under the terms of the lease,
the Company may exploit all kind of trees above certain girtiis,
fixed by the Government. The Company pay royalties which
vary from 1} satangs to 3 satangs per cubic foot on the contents
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The Company works on large permits, generally for 10,000
trees, granted by the Siamese Government.  The rates of royvalty
charged vary from Tieals 1.00 to Tieals 2.00 per ecubic metre in
the round log.  The trees to be felled are selected and marked by
the Forest Department.

The Company has a narrow-gange tram-line, about 8 kilometres
long, running through the forests, with a number of side-lines,

After the trees have been felled and logged, elephants are
employed both to drag the logs up to the tram-line and to load
them on to the trcks.

The elephants pull the trucks along the up-grades for about
half the distanee ; on the down grades the trueks run down by
their own weight, being controlled by men and brakes. Eventually
the contents of the trucks arve tipped over into a river at the end
of the tram-line,

Siamese raftsmen then eateh the logs in the river and make
them up into rafts, which are floated down to the saw-mill in one
to three days journey, For the purpose of floating these rafts,
beth bamboos and iren floats or pontoons are employed.  The lat-
ter method is a very unusual mode of eonveying timber by water.

After eonversion in the saw-mill, the material is conveyed by
steamer to Bangkok, where most of it is utilized, a fair proportion,
however, being exported to foreign countries,

The usual annual input into the saw-mill is 500,000 cubic
feet in the round log and the usual output is 285,000 cubic feet
of converted material.

The species of trees exploited are  Diplevocarpus spp., Coly-
lelobinwm lanceolatum and  Afzelia Balkeri. About 75% of the
timber consists of Dipterocarpus spp.

I. FueL

There is a large loeal consumption of fuel from many differ-
ent species of trees, throughout the tropieal evergreen forest.

The Southern Railway line, which runs the whole length of
the Peninsula, thus connecting the Federated Malay States with
Siam, now uses nothing but wood-fuel and consumes approximate-
ly 120,000 cubie metres stacked of fuel annually. It is now pro-
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like rubber, but it lacks elasticity and beecomes plastic on heating,
It has great value commercially for the ecoating of submarine
cables, It is mueh used for other purposes also, especially in the
manufacture of golf-balls.  The eutta pereha of Siam is known
as “white gutta ™ commereially, and is produeed from the latex
of an evergreen tree, Palagquiwm obovatum. This tree occurs
sparsely in some of the evergreen forests of Pattani Provinee in
the extreme South of the Peninsula, in Chantabun Provinee in
South-Eastern Siam, and notably in the island of Kaw Chang,
situated on the south-eastern coast. In Siam the tree is tapped
by making a long spiral eut, which starts from the base of the
trunk and gradually ascends the tree.  The tapper elimbs the tree
by tying eross bars to the trunk. A bamboo joint, placed at the
foot of the trunk, receives the latex. White gutta s mostly ex-
ported from Bangkok and the price varies from Tes. 40/- to
Tes. 50/= per pienl (1331 1hs).

The valuable gnm known as guwm henjamin or gum benzoin
15 produced by tapping various speecies of tree of fthe genus
Styrar. At present little is known in Siam about the variouns
species of trees producing this gum, but a sample of gum benzoin
taken from the evergreen forests of the Chiengrai Provinee in
North-Eastern Siam has given exeellent results.  In 1928-29, 256
piculs of gum henzoin valued at Tes. 50531 were exported from
Bangkok.

by  Wood-Oils

The various species of the genus Diplerocarpus produce thick
viscous wood-oils.  Both the quality of the oil and the quantity
produced vary a good deal aceording to the partieular species.

This wood-oil has great economie value and there is a wide-
spread minor industry connected with it, all over the tropiecal
evergreen tracts of Siam, wherever suitable species of Diptero-
COFpE OeCur,

This minor industry really plays a great part in the econo-
mie life of the poorer classes, who are able thus to earn money
during the slack seasons of the year when they have little else to
do. The trees are tapped on permits, the size allowable for tap-
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ping being 2 meters 50 centimeters in girth and above. In tap-
ping the tree a hole, roughly semi-civeular in shape, is scooped
out of the trunk. The dimensions of the hole are approximately
4 inches or 10 em. wide, 1 foot or 30 cm. long and 8 inches or 20
em. deep.  The base of the hole is slightly coneave like a shallow
basin.

Immediately after the hole is made, oil gradually drips out
and fills the “basin”. In 8 or 4 days itis full and the tapper
bales out the eontents into a kerosin-cii tin.

After every colleetion the hole is eleaned out and filled with
dry grass, leaves and such like eombustible material, which is
fired. This firing stimulates the further flow of vil. The same
hole may be used up to 3 years, after which another hole is made
generally on the opposite of the tree.  When the lower part of
the tree trunk is worked out, tapping may be continued higher
up, by means of ladders. Of course the damage done to the tree
itself is considerable.

This industry is highly developed in Sonthern and South-
Eastern Siam. The oil is used for water-proofing bamboo and
eanework, for eanlking boats and for impregnating torches.  The
price of this yang oil, as it is ealled, is Tes. 8] per tin ; the price of
torches varies aceording to size.  Much oil is exported to Bangkols,
Penang and Singapore from varions parts of Siam.

In 1928-9, 96,902 tins of yang oil and 363082 bundles of
torches passed through the Forest Revenue stations in the Penin-
sula. 430,631 yang trees were tapped on permit in the Peninsula
in the year 1928-9, and it is estimated that 50,000 trees at least
were tapped on the Western coasts, without permits, in areas
where the tapping rules arve not enforced.

In certain swampy low-lying parts of the Peninsula, a small-
to medinm-sized tree called Melalewea Lewcadendron grows over
extensive areas, It produces a greenish coloured oil known to
commeree and medicine as eajaput oil.  This oil is distilled from
the leaves of the tree. The oil has properties resembling
eucalyptus oil and is used both in loeal and European medicine,

(¢) Resins
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(Gamboge is a bright yellow resin of eonsiderable commercial
value for various purposes, especially as a colouring agent. 1t is
obtained by tapping an evergreen tree called Gareinie Hanbuwryii.
This tree oceurs sparsely in the Southern part of the Peninsula,
in South-Eastern Siam and in the island of Kaw Chang.

In 1928-29, 305 pieuls weight of gamboge was exported from
Bangkok with a total value of Tes. 60,523,

Dammar is the valuable gum produced by two speeies of trees
belonging to the Dipterocarp family: viz. Balanocarpus marimus
and  Balanocarpus Heimii, which are known under their
respective Malay names of Chenga Mas and Chenga Batu,

These trees are large fine evergreens, oecurring prineipally on
slopes of mountain ranges in Southern Siam. They are found in
great number in the Cirele of Pattani where they are tapped for
dammar. Old and over matured trees yielding no dammar are
cut down for their beauntiful and hard timber, which is mueh
prized for furniture and building purposes.

The tapping of dammar is regulated by Rules issned
by the Minister of Agrienlture, and is under the control of
the Forest Department. These Rules are enforced only in the
Cirele of Pattani, in other districts tapping is not permitted. The
tapping is allowed on permits for which the tappers have to pay
a fee of Satangs 25 per year for each tree permitted to be tapped.
The minimum tappable size of the tree is 200 em. in girth at
75 em. from the ground. The size of the cut or tapping holes
not to exceed 10 em. in length and breadth and 5 em. in depth,
The distance between the cuts or holes must not be less than
30 em. ; however, the number of euts or holes made wvaries not
only with the size of the trees but also aceording to the yielding
capacity of each individual tree; fifty to sixty is a fair average
number, but in trees of vigorous growth larger number of cuts or
holes may be made, these may extend right up to the branch in
the crown of the tree.

The dammar exudes in tears all over the eut and is allowed
to stay till it becomes thoroughly erystallized : the longer the gum
is left to dry, the better will be the quality of the dammar, but as
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a rule 4 months is considered the proper period for its maturity.
On account of the prevalence of theft of gum on trees, the tapper
is often forced to collect it at the end of six or eight weeks, the
resultant produet is a low grade dammar.  After each collection,
the tapper freshens up the ents and the proeess continues until
the exudation eceases, when fresh euts or holes are made and the
old ones left to heal over.

When tapping, the tapper elimbs up the trees by having his
feet in the two lower euts or holes and a rvattan elimbing-sling
round his body and round the bole of the tree.  He works all up
the tree raising himself with the sling and using his hand and
feet in the euts or holes. A bamboo basket is tied at his waist
to serve as receptacle for the gum collected. A good tapper ecan
tap two to three trees a day, working from early morning to noon,
and earning Tes, 400-600 a year.

The average annual vield of dammar 15 about 1/3 pieul or
about 45 1bs, per tree, the average total annual output for the
whale eirele is about 10,000 piculs,  The price varies according to
quality of gum and ranges from Tes. 20/<to Tes. 40/—per picul.

The tapper sells his produet to the Chinese middlemen who
export the same to Singapore, where it is graded and preparved
for the Enrvopean market.

The revenue derived from this souree amounts to Tes. 32,000,
consisting of permit fees and export duty at 10% of the value of
the dammar.

B. Hill Evergreen Foresits

This type of forest is found all over Siam on hills and
mountains at an elevation of 3,000 feet and upwards, Asa rule they
are thick impenetrable evergreen forests. They ave little known
and explored as yet.  They have praetically no commercial nor
economic value at present,

C. Coniferous Forests

Coniferous forests are found all over Northern and Central
Siam at elevation from 2,000—5,000 feet, and oceasionally beyond
this latter limit. They do not oecur in the Peninsula nor in Scuth-
Eastern Siam. The growing stock in these forests is composed
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mainly of two species of Pinwus, Pinus Khasya and Pinus
Merkustii.

These forests have little or no commereial value at present.
The local people do a little resin-tapping in places for their own
use and also manufacture torehes from the resin-impregnated
wood of the pine trees,

D. Littoral and Swamp Forests

The main charactevisties of these forests ave that they are
eoastal strips of thick muddy tidal swamps, interseeted by many
waterways, forming what are known as mangrove swamp forests,

Mangrove swamps are found in parts of Siam, Southern
Burma, F.M.S., Borneo., the coast of Africa. They are well known
in the Philippine Islands.

In Siam mangrove swamps oecur in small patches at the
mouth of the Menam Chao Phya river and on the east coast in
the Peninsula. A large and more compact area of mangrove
swamps is situated at the mounth of the Menam Wen River,
i the Chantabun Provinee in South-Eastern Siam. whilst mueh the
largest and most valuable mangrove areas oceur at intervals,
wherever the coasts are muddy, along the whole of the western
coast of the Siamese Peninsula, a distanee of 500 kilometres (300
miles) from the southernmost point of Burma to the Federated
Malay States boundary. It has been roughly estimated that the
avea of these mangrove swamps covers 300,000 acres.

Under the peculiar conditions already indicated, only a
limited number of species can thrive in mangrove swamps, and
most of these trees are endowed by nature with peenliar strue-
tures enabling them to flourish in these surroundings. Of these
struetures one of the most noticeable is the tangled mass of roots
which appear above the ground-face in mangrove swamps. These
roots, which are known eollectively as air-roots or pnenmatophores,
have a spongy texture which absorbs air and thus serves to
aerate the root systems of the trees. They assume many
different forms,

These swamps are all tidal, and at high tides considerable
portions of the trees ave under water, The most important and
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obovata (mai tabun kao) and Lumnitzera coccinea (mai tamsao
nu), none of which develop stilt roots,

There are also a few species of trees, common to these forests,
but of no value, of which the most common are Avicennia spp.
(mai api-api), Sonneratia acida (mai lampu), Bxcoecaria Agallocha
(mai tatum),

The well-known palm, Nipa fruticans, the attap or nipa palm,
is very wide-spread, growing throughout these forests, usually as
a thin fringe along the water's edge.

General Economic Uses

Considering their relatively small area, the general economic
value of the Siamese mangrove forests is very great, and their
economie products are of considerable variety. In the areas
where they oceur, it is probably that 5 to 10% of the local popula-
tion are engaged in exploiting and trading in the mangrove forest
products,

TIMBER

Both Rhizophora mueronata and Rhizophora conjugata pro-
duce small to medinm-sized timber, which is hard and heavy and
extensively used for fishing stakes and house-posts.

The timber of Ceriops Candolleana is vellowish, hard, close-
grained and very durable; it is put to all kinds of uses. Carapu
moluceensis and Carapo obovata produce good serviceable timber.
The wood is hard, durable, and takes a good polish.  When fresh-
ly cut, it is purplish in colour, but turns a fine dark red-
brown ecolour on seasoning. It is mueh in demand for fwrniture
and house building.

Fuen axp CHarcoawn

It is in fuel and charcoal that the trade reaches its greatost
development in Siam.

On the west coast of the Peninsula, these industries are in
the hands both of Chinese and of the local Siamese and Malays.
The trees are felled and brought back in boats to the fuel or
charcoal-making camps.  There the wood is sown into lengths of
of 4 feet 3 inches (2.30 metres) and split for fuel billets.

For the preparation of charcoal, large cireular kilns built of
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amounts of fuel, charcoal and tanning barks were extracted by

purchasers in the year 19258-290,

Fuel 264,113 cubie metres.
Charecoal 56,415 cubie metres.
Barlk 108,384 piculs weight.

OTHER-WOODS FORESTS

Forests in Siam, situated outside the teak-bearing forests, ave
venerally referred to by the general term of other-woods forests,
They are of great extent and variety, covering, as they do, more
than half the total area of the country, outside the tealk forests.
Government Control

Government control over these forests is based on the Royal
Decree for the protection of forests, together with the Rules and
Regulations emanating from it. This Decree was passed in 1913-
1914, Under this authority other-woods trees are divided into two
divisions (1) Unreserved Trees and (2) Reserved Trees.

Anyone can fell and use unveserved trees,  In the Reserved
Divigion, trees ave divided into 3 classes (1) very valuable trees
which may not be felled at all (2) valuable kinds of trees, (3) less
valuable kinds of trees.

Minimum exploitable girths are fixed for the various reserved
species, under which no tree may be felled.

Anyone wishing to fell and use reserved trees of classes
(2) and (3) must take out a permit and pay fees fixed by Govern-
ment.  This also applies to other Kinds of forest produce other
than timber produced by these trees. Free permits are also
issued for various objects.

This Royal Deeree extends over most parts of Siam now,
but not everywhere, In the distant portions where there is no
trade in forest produets, it has not yet been enforeed.

The species of trees notified under this law vary according to
the loealities and to local circumstances,

Exploitation

(a) General

The lease system is not developed greatly as in Northern
Siam.  There are, however, several small leases in force in
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Eastern Siam, two larger leases in South-Eastern Siam, and one
lease in operation in the northernmost portion of the Siamese
Peninsula,  In general, exploitation is done under permit.  Permits
vary greatly, the largest being issued for 10,000 trees and the
smallest down to 1 or 2 trees,

(b) Extraction

Extraction varvies greatly. On the coasts or near waterways,
extraction is often done by hoats or by rafting, if the timbers will
float. Overland extraction is done generally by carting, with
buffaloes or bullocks.  Buffaloes are usually employed for dragging
and sometimes elephants, but outside Northern Siam the use of
elephants in working out timber is not so general. The two
largest companies operating employ mechanieal methods of
transport.
Deciduous Forests

The deeiduous forests oceupy large areas in Northern Siam
and Central Siam, most of the forest-clad areas in Eastern Siam,
and they extend to South-Western Siam, that is to say, the
Northern portions of the Siamese Peninsula. .

They do not oeear in the Southern Peninsula forests nor in
the south-eastern forests, which lie on the eastern side of the
Gulf of Siam, This vast and wide spread forest area has a great
similarity in general type throughout, this similarity being due to
the same soil conditions. But the soil does vary in parts and
with this soil-varviation the wvegetation often changes, thus
producing a great variety of sub-types,

These forests will be dealt with according to their geographi-
cal situation. _
Deciduous Other-Woods Forests situated In Northern and Géntral Siam

In Northern Siam it has been estimated that at least half the
forest-clad area in this portion of Siam is covered with these dry
deciduous non-teak beaving forests. These forests are known
locally as pah peh or pah deng. They ocecur both on the level
plains, on low foot hills, and they sometimes cover steep hills
up to a height of 4,000 feet. The general appearance of these
forests is open, grassy, often approaching the savannah types

i i il e e e
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these dry deciduous forests,

Both Shorea obtusa and Pentucne sicmensis produee hard,
heavy durable red-brown timber, as good as the eelebrated sal
timber of Northern India.

Most of the timber used by the Railway Authorities for
telegraph posts, bridge timbers and sleepers is devived from these
two speeies of trees and, moreover, there is great local trade and
use of these two timbers, for house-building and house posts
especially.

Dipterocarpus tuberculafus is also used as timber, especially
when sawn into planks; when pi'ntu-::tml it 1s fairly durable, but
does not last so well when exposed to the weather,

As the Railway runs entirely on wood fuel, the question of
fuel supply is very important. Both Diplerocarpus twberculofus
and Dipterocarpus obtusifolius produce exeellent fuel, and large
quantities of good fuel are also obtained from Shorex olbtusa and
FPentacme sicimensis, whenever they are unsuitable for conversion
imto timber,

The wood oil of Diptevocarpus tubereulatus is largely tapped
locally and, being mixed with the vesins of Shovea obtuse and
Pentacme siamensis and other substances, is used for canlking
boats and water-proofing bamboo-work,

The resin of Melanorehiea wsidata produces a varnish used
in the manufacture of lacquer-work articles, and there is a flour-
ishing industry of this nature in Chiengmai town, with an annual
out-turn  estimated to be worth Tieals 100,000, The leaves of
various species arve used for thatching, and there are also many
other local minor uses of these trees, such as medicine.  The dark
red wood of deacia eatechw, when cut into small chips and boiled
down, produces the valuable commodity known as «cuteh .

Dry Deciduous Forests in South-Western Siam

In the Ratburi District, situated in the Scuth-Western corner
of Sism there are extensive dry deciduous forests, These
forests lie at the north of the Peninsula, between the southern
railway line and the high western watershed, separating Siam
from Burma. These forests extend from the plains to the lower
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CHAPTER IX

AQUATIC RESOURCES AND FISHERIES

General Importance of the Fisheries
From early times fish has been a prominent element in the

dictary of the Siamese.  In vecent years fish has been the most
important animal food of the people, and, with rice and fruit, has
afforded a cheap. well-balanced ration. At the present time some
kind of water product is eaten daily in every Siamese household,

The fisheries rank next to agriculture in extent and value
among the basie industries of the country, and have a three-fold
importance, as the source of an indispensable food, as the means
of livelihood for a large proportion of the population, and as a
source of revenue to the government. In the absence of a census,
the full extent of the industry is unknown, but the annual pro-
duection has been estimated to be worth 25,000,000 ticals.

Fishing Grounds
Siam’'s marine fishing grounds eomprise about th ree-fourths

of the shore waters of the Gulf of Siam and a long section of the
eastern shore of the Indian Ocean between Burma and Malaya,
the total length of the coast line being over 2,500 kilometres,
The Gulf of Siam is 350 kilometres wide at its constricted mouth
and 800 kilometres in maximum leneth. These waters abound
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(pla klet tee), Luciosoma (pla ai ao®, Culfer (pla tong plu), and
Catla (pla kaho).

Next in importance comes the group known as cat-fishes,
which in Siam fall into seven families and comprise a large
mumber of species some of which arve widely distributed, very
abundant, highly esteemed, and eonsumed in enormous quantities.
There is a wide range in size, several kinds being less than
10 centimetres in length, while the colossal “pla buk” of the
Mekong basin is reported to become as large as a water buffalo
and is known to reach a length of 3 metres. Among the Siamese
cat-fishes are many species, belonging to several genera, which
have the interesting habit of oral ineubation, that is, the eggs,
which are relatively few in number but very large (up to
1.5 centimetres in diameter), are taken into the mouth of the male
immediately after being laid and are there retained during the
entive period of hatching, and even after hatching the young
remain in the male’s mouth until the yolk-sae is completely
absorbed and they are able to swim freely. During the period of
six weeks or longer, while the male parent is performing this
unusual duty, he is obliged to abstain from all food and in
consequence becomes greatly emaciated.

The murrels, or serpent-heads, are a strikingly-marked
family (Ophicephalidae), with greatly elongated bodies, large
heads, large mouths, and long dorsal and anal fins. They are
fishes of sluggish habits, live in sluggish waters with muddy bot-
tom, and are able to lie buried in the mud for protracted periods.
Of the six species found in Siam, two attain a length of a metre.
Exceedingly large quantities are caught and consumed in all parts
of the country, and they may be considered staple products in
most sections. Owing to their ability to live out of water for
many hours, they are always exposed for sale in the markets in a
live condition. The flesh of the commonest species, pla chon
(Oplicephalus striatus), is excellent either fresh or dried.

The family of hair-fins (Osphronemidae) econtains the cele-
brated gouramy, which attains a large size but is not abundant in
Siam, and several members of the genus Prichogasier or
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Trichopodus, of which the best is “pla salid,” very extensively
dried for local use and for export. These arve fishes of sluggish
waters and are adapted for cultivation in ponds,

Other common fresh-water market fishes are two species of
feather-backs (Nofoplerus), locally known as “pla chalat™ and
“ pla krai 7 ; the elimbling-perch, or « pla maw ™ (Anabas); a large
eel, “pla lai” (Pisoidonophis); thread-fins, “pla puad pram™
(Polynemus); several soles, “pla lin ma” and “pla lin kwai”
(Cynoglossus and Synaptura); and a number of gobies, * pla bu,”
including the largest member of this cosmopolitan group.

There are two valuable migratory fishes that spend most of
their life at sea and at times run into the lower eourses of some
of the rivers.  One of these, a bass, « pla kapong 7 (Lafes), attains
a weight of 20 kilograms or more and is one of the best and
most of popular of the local food fishes. The other is a shad, “pla
talum l‘Jl]l{ A {Hgﬁmr] Y ]u,rgu member of the |Iel'l‘illg fﬂmi]}?, which
supports a special net fishery at Bangkok and elsewhere, and its
flesh and roe are in great demand.

Marine Fishes

The eoastal waters of Siam are resorted to by vast numbers of
fishes, among them being some of the best and commercially most
valuable fishes of tropical seas.  Some of them are wide roamers,
and individuals may in the course of a year come under several
national jurisdictions; some free-swimming forms have definite
and regular migrations which are affected by, or coineide with,
the monsoons ; some shore and bottom species are more or less
sedentary, or at least undergo no extensive migrations. Important
economie fishes belong in each of these categories.

The world-wide group of herring-like fishes is well repre-
sented in Siam by many genera and species, some of which
attain great abundance and are of importance because of the
present or prospective uses that may be made of them. Among
the more conspicuous forms are those known to the Siamese as
cpla lang kio” and ©pla ok kalae” (Clupea), ©pla luk kluey "
(Pusswmieria), “ pla put,” «plalek,” and « pla taluek ” (Pellonea),
“pla kok” (dnodontostoma), and “pla dab lao” (Chivocentrus).




Gathering oysters from rocks at low tide.
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Another group conspicuous for its numbers and for its pros-
pective as well as its present cconomie value is the anchovies
(Engraulidae). Many kinds of anchovies proper (Kagraulis), mostly
called « pla meo ™ or cat-fish in allusion to the long whisker-lilee bris-
tles on the upper jaw, frequent the shore waters at times ; some at-
tain a large size and all of them have a probable future utility that
will prove superior to the uses to which they are now largely put.
The small, slender, semitranslueent anchovies with a silvery lateral
band (Stolephorus), ealled “pla kluey,” oceur abundantly in a
number of species and are now extensively imported into Siam in
a preserved eondition under the name of macassar fish or red fish.

The mackerel family, which is represented in all parts of the
world in temperate and tropical waters, in Siam has many import-
ant members.  Among these are three or more species of Spanish
mackerel, “pla insi” (C'ybinwm), and two mackerels, “pla lang”
and “pla tu” (Scomber), the last being the most valuable of the
marine fishes of Siam,

Other kinds of marine fishes that are prominent in the catch
and in the market sapplies, are mullets, « pla kabok” (Mugil), in
great abundance and of many species; barracudas, “pla nam
dogmai” and “pla sark” (Sphyraena); thread-fins, « pla kurao”
(Polynenus), some reaching a length of a metre or more;
pomfrets, «pla chalamet” (Stromalews); many kinds of drums
(Seiaenidae), ealled «pla chuet” and <pla ma”; groupers, «pla
tukae” and *pla karang” (Epinephelus), and other members of
the bass family (Serranidae); crevalles (Carana) of many species,
with local names such as « pla sikun,” « pla lang kiew,” « pla hang
keng,” ete., which at times appear in ineredible numbers; various
soles, “pla lin ma” (Synapturae, Cynoglossus, ete), and other
flatfishes ; cat-fishes, “ pla kot ” and « pla tukang " (Arius) ; together
with sharks, « pla chalam,” rays, « pla kaben,” and sawfishes, « pla
chanak,” and hundreds of other species.

Mollusks and Crustaceans

The shell-fish resources of Siam are abundant, varied, and
economically important.

Among a large variety of mollusks used for food a few stand






A fishing village (Gulf of Siam).
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whieh are extensively caught and used for feod in a fresh or
dried condition belong in the genera Peneus, Palacmon, Crangon,
ete.  The smallest kinds of shrimps, “ kung kuey ” only 1 to 2 em.
long, are very extensively gathered for making into a popular
food paste known as kapi. Of the resources of the fresh waters
other than fishes, the chief arve large, blue-legged prawns, “kung
kam kram * (Macrobrachiwm). These are caught in large numbers
and are acceptable substitutes for the northern lobster in both size
and flavor,

Reptiles and Batrachians

The most valuable amimal in these classes 15 the green sea
turtle “tao tanu” (Chelonia mydas), which resorts to sandy
beaches, usually on islands, for the purpose of laying eggs. The
eggs are highly esteemed as food, and the privilege of gathering
and selling the eggs is granted by the government to private
persons on the payment of a stipulated annual rental. In the seas
of Siam there oceurs the hawk's-bill turtle « kra ™ (Chelonia imlni-
cafa), which yields the valuable tortoise-shell of commeree.

There is a great abundance of frogs, some attaining a large
size. The kind called “kob ™ is widely eaten and often exposed
for sale in the Bangkok and other markets during the rainy
season ; the hind legs are highly prized by the Siamese, as by the
people of other countries.

Large water lizards or monitors, “hia” (Varanus), frequent
rivers and swamps, and there is a limited trade in their skins,
while their flesh is eaten in the country distriets and their eggs
are used as food.

Crocodiles, “choraké,” of two species, abound in both fresh
and salt waters; and although their hides are valuable and may
be made into an attractive and durable leather, no commercial use
is at present made of these creatures.

Interior Fisheries

Fishing is conduected in the rivers, canals, swamps, and lakes
throughout the country, the apparatus used depending on the
nature of the waters and the kinds of fish sought. Commeon
implements of capture are bag nets (“ pongpang ™), various kinds of
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seines and gill nets (“ van”), east nets (“ hae ), dip nets and scoop
“yok yaw,” ete.), and wicker traps

L]

nets (“chon yai,” “chon pai,’
and baskets of many types, together with lines and spears,  Where
swamps and lakes discharge through narrow passages, varions
styles of barrviers (“kabang,” ete.) are set. During the annual
upstream migration of the small eyprinid fish « pla soi,” they
are caught literally by millions in fine-mesh dip nets, used
from the banks or from little platforms, practically every house-
lold along the streams having a net. “Pla soi” js used fresh
or dried, and in some places where the fishery is concentrated
and large quantities are available, an oil is extracted n upl:l}-iljr
kettles or cauldrons.

The local markets are well supplied with fish, and where
transportation facilities exist large shipments are made to Bang-
kok and other populous centres, Seometimes large rice-boats,
filled with water, are leaded with live fish (serpent-heads, climb-
ing-pereh, feather-backs, eat-fishes, ete.) and poled or sailed to
remote markets.  There is an enormous eonsumption of fish in the
families of peasants, and probably the chief importance of the
fresh-water fisheries lies in providing a cheap, nutritious animal
food for the millions of farmers and smwall merchants and their
families.

Sea Fisheries

Fishing is done on all parts of the long sea-coast of Siam,
The sea fisheries are engaged in by many thousands of people
and yield a large volume of food, some consumed loeally, some
consigned to Bangkok and other large communities, and some

uxlml‘l;u& to fnreigu countries,

An outstanding feature of the salt-water fisheries is the bam-

boo stake-trap (“poh ™) set in hoth shallow and deep water and
consisting essentially of a cireular enclosure made of bamboo poles
driven into the bottom, a funnel-shaped opening into the enclosure,
and long leader and wings for intercepting the fish and directing
them into the trap. These traps are operated to the number of
several thousand each year, and in favorite situations may be set
in such numbers and sueh close proximity that they form a verit-
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able maze.  Some of these deviees are set in water 18 metres
deep and must be made very strong to withstand the aetion of the
waves,  The lavger off-shore traps, requiring the most material
and labour in their construetion, cost from 5,000 to 10,000 tieals
each.  The sueeess or failure of stake-trap fishing depends
chiefly on the abundanee of the little mackerel ¢ pla tu,” although
many other kinds of fish enter the traps and contribute to the
success of the fishery, and a few of them may, beecause of their
numbers and market value, partly compensate for the absence or
searcity of «pla tu.”

Another important form of apparatus used in the sea
fisheries or at the mouths of streams is a kind of bag net (* pong-
pang pak nam”) set where, at the ebb-tide, there is a strong
current.  The water, richly laden with fish and shrimp, is
strained through the loose brush sides of a long V-shaped funnel
and the eateh, coneentrated at the point of the wings, passes into
a fine-meshed bag suspended between two stakes. These nets,
in large numbers, are set in various parts of the gulf, a very im-
portant fishing ground being oftf' the mouth of the Menam Chao
Phya.

Seines in great variety of size, mesh, and method of opera-
tion are used on all parts of the eoast.  Some seines are set from
and hauled into boats, some are dragged on shore, some are used
as barrages, being placed in positions on shores or flats that will
be left bare at low tide and intercepting all ereatures that have
come to the shore at high water.  These seines, sometimes streteh-
ing in unbroken lines for long distances, take a large toll.  Lengths
of hamhboo matting placed end to end in the same manner as the
barrage seines are also extensively used.

Trawl lines or set lines (“bet ™), bearing nuvmerous hooks
attached at regular intervals are widely used for eatehing rays,
sharks, and bottom fish generally.  Some of these lines are baited,
but frequently the hooks, with points filed to a needle-like tip,
are left bave and act by fouling or svagging the fishes moving
along the bottom.

An important fishing ground connected with the Gulf of






- CHAPTER X

AGRICULTURAL SCIENCE

The chief work of the Ministry of Lands and Agriculture is
divided under the following heads . —Forest Department, Land
Records Department, Department of Fisheries, Department of
Mines and Geology, Department of Agriculture, and Cadastral
Survey Department. Chapters on Forestry, Fisheries and Mining
appear elsewhere in this volume.

Under the Department of Agrienlture come the Division of
Animal Husbandry and the Veterinary Division. The work of
these divisions 1s explained in the eompanion volume ©Siam :
General and Medieal Features”  The other divisions of the Depart-
ment  of Agriculture include  the  Agrieultural Experimental
Stations and the Bureau of Agrvicultural Seience, with the work
of which this chapter is concerned.

The Burean of Agricultural Seience was founded n 1923 as
an offshoot of the Department of Agriculture, and, up to May 1920,
was dependent on the courtesy of the Ministry of Education for
laboratory and office accommodation, sinee when it has been
situated in a building in Rama V. Road,

The objects of the Bureau are those of an ordinary seientific
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Soils

A searching examination of the soil of the experimental plots
is going on continuously.  Each plot has been marked out into
high-yielding and low- yielding areas, and the canse of this local
variation is being jnvestigated by a full chemieal and physical
analysis of soil samples from each area. This research has to be
interrupted occasionally owing to the press of routine work.

Soil samples from various parts of the country are in-
vestigated with a view to ascertaining their suitability for special
crops such as sugar and tobaceo,

Soils from bad-yielding padi arcas are analysed and compared
with samples from good-yielding tracts, with a view to the
amelioration of the former, if at all possible.

Other Investigations

A number of indigenous grasses and fodder erops have been
analysed for their value in feeding cattle.  Later on it is hoped
to run feeding trials in conjunetion with these analyses.

Irvigation waters and drainage waters are regularly inves-
tigated for the Irrigation Department.

Samples of minerals and salt lick deposits from officials up-,
country arve received for apalysis, if they are considered to be of
any possible value in agriculture,

(2) ECONOMIC ENTOMOLOGY AND PLANT PATHOLOGY

The foundation of suceessful insect control is a general collee-
tion of all speecies, in order to know what are the probable pests and
parasites. This is being doune as far as a limited staff’ will allow.

The pests of padi and other plants of economie importance are
investigated in the field and the laboratory, and remedial measures
formulated. Very useful work in this direetion has been done
already. Show cases have been prepaved illustrating ditferent
stages in the life histories of the more important pests,

These will be on view at the various provineial agrieultural
offices, while descriptive pamphlets will be distributed for the in-
formation and protection of the cultivator,

Considerable progress has been made in the discovery of the
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were discarded as unsuitable,
The selected seeds are divided into two classes : —
(1) Those suitable for high land.
(2) Those suitable for low land,

(iii) A speecial effort has been made to select seed suitable
for the flooded areas, such as Nakon Nayok. This has been done
by observation alone, and those plants of good quality and yield,
that stand the deep water best, are kept for propagation, the
selected seed being planted in the flooded plain at the junetion
of the two rivers,

Experiments with Fertilizers

At the Government Experimental Farm, Klong Rang Sit,
fertilizing experiments were started in 1921 and some interesting
results have been obtained. A new set of experiments was
initiated in 1929 and, in addition, land has been allotted to various
commereial firms on which they ean demonstrate the wvalue of
their fertilizers.

The introduction of high yielding strains renders the use of
fertilizers more necessary than before, as these will deplete the
soil with greater rapidity than the eultivator’s ordinary variety
of padi; but, on the other hand, an economic return from fertiliz-
ing is more readily obtainable when a high vielding strain is used,
for it is easy to see that a 20% inerease on a low yield may not
pay, whereas a similar increase on a normally high vield will he
profitable.

The padi soils are usually very aeid, the Ph varying from
3.5 to 5.25. They are generally deficient in phosphate, but are
well provided with nitrogen and potash. The clay content ranges
from 30 to 509,. There is practically no under-drainage and the
main erop of padi is grown under water from the time it is
planted until the seed is set.

The experiments showed that . —

(1) All phosphatic fertilisers tried have given increased
yields, and their effects have extended over three seasons

(2)  Ammonium sulphate gave a large increase in yield in
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the first year, but further applications showed no advantage over
the controls. The residual value was nil,

(3) Liming alone gave large and profifable inereases up to
a certain point, but liming to the stage of alkalinity resulted in
decreased yields.

(4) Potash alone gave negative results

(5) A “complete” fertilizer in the nursery produced stronger
plants and a bigger yield in the field.  Ammophos and Leunaphos
gave similar good results,

(6) The yield of the untreated controls in the bunded areas
at Klong Rang Sit has dropped steadily from year to year, in
some cases to less than half in three years.

(7) Phosphatie fertilizing develops the root system very
rapidly, and with broadeasted padi it iz found that those areas so
treated are much more resistant to periods of low rainfall and
survive actual dronght better than unmanured padi.  With trans-
planted padi the plants are much bigeer and stronger, proving
more resistant to attack by diseases and inseet pests. Crabs arve
found to destroy unmanured nurseries, but will leave alone the
better developed, fertilized plants in the immediate neighbourhood.
The Treatment of Acid Swamp Soils

These soils, with a Ph value from 3.5 - 4.1, are found distri-
buted throughout the eanal area in Ayuthia and particularly Klong
Rang Sit. Liming at the rate of 3-5 piculs per rai has heen
found very effective in increasing the yields, sometimes by as
much as 75%. Continnons liming without the addition of plant food
in the form of some kind of fertilizer is not an economic proeess,
as it exhausts the soil too rapidly, but with soils of this nature
the best results are not obtainable by the application of ordinary
artificial fertilizers, as the soils already eontain too much matter
soluble in water.

It has been found that bat guano and bone meal give good
results, and experiments are now heing made with mineral phosph-
ates (““ Mierophosphate ™ and Kossier Phosphate), with and without
the addition of eastor oil cake to supply deficiencies in nitrogen.
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Buifalo Manure
In every nursery there ean be seen groups of plants standing

high above the other plants, of a much sturdier growth and
darker in colour than the remainder. These groups are the sites
of buffalo urimations or droppings, and show that the fresh
exerement has a good manurial value, although the field experi-
ments have always given negative results after the addition of
buffalo manure.  No doubt if the animals were fed more richly
and the methods of storage were hetter, good results wonld be
obtained by the use of their manure, but it would have to be applied
in very large quantities. Probably it would prove to be an
ceonomice proposition only when used in the nursery.
Green Manuring

This is a well recognised method of maintaining and improving
soil fertility, but on old padi lands leguminous erops cannot be
grown with any reasonable prospeet of success.

Isolated experiments at Klong Rang Sit under irrigation have
been successful, but no method of general applieation has been
evolved.

BANGHKOK NOI FRUIT FARM

This was started in 1924 for the purpose of studying the
varieties of loeal fruit trees. The objects of the farm are :—

(1} Improvement by selection,

(2) Improvement by budding and grafting.

(3)  Comparing different methods of planting and cultivation.

(4) Use and effeets of manures and artificial fertilizers.

(5) Methods of combating and controlling fungoid diseases
and inseet pests,

The results obtained already have justified the venture,

EFFECT OF IRRIGATION ON S0OIL CONDITIONS

The investigation of the right use of irvigation water is an
important task and one that has not been neglected in this country.

Where there ave heavy soils with poor drainage and de-
feetive aeration, as in some districts in India, continuous irrigation
is apt to lead eventually to the production of a soil econdition
known as “alkali ”, The soil becomes impregnated with sodium
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salts and nothing will grow on it.

There is but little danger of trouble of this sort oecurring in
Siam, as the welfare of areas receiving irrigation water is always
watched by frequent investigation of the soil water and the soil
itself.  Moreover the method of irvigation, being by inundation
and not perenmial, gives the soil a long rest during the dry season
and 1t becomes reconditioned every vear by the beneficial action
of the sun,

In a normal fertile soil the elay is a complex compound of
which the basiec part is mainly ealeinm, and the aeid part is an
alumino-silicic acid.  Under exeessive irvigation the base ealeinm
may he displaced by sodinm, giving a sodium elay altogether
different to the ealeium clay, and having unattractive characteris-
ties from the eultural point of view.

The Bureau of Agrienltural Seience is investigating this
question of base exchange, and how far the fertility of padi soils
depends on the nature and amount of these bases, particularly
caleium, magnesium, potassium, and sodium,

Close attention is being paid to the water-extracts of padi
soils and it is hoped to be able to classify them according to
their salinity, and to define the limits for optimum growth. A
considerable mass of data has been collected and interesting
results are anticipated from their interpretation,

Water Requirements of Padi

For some years evidence has been accumulated that padi
requires less water than is commonly supposed, and this year some
exact experiments bearing on this point have been initiated in
co-operation with the Royal Irrigation Department,

MECHANICAL FARMING

The plongh eommonly in use is a wooden one with an iron
tipped share, which breaks easily and has poor wearing qualities.
This plough is quite effective in the muddy padi fields under
conditions where the heavy imported ploughs are quite useless.
However an improved plough, known as the Krasetra plough, has
been designed by the Department of Agriculture. It is made of
steel and, although heavier than the native plough, it is quite as
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handy and has the advantage of inereased durability and a lighter
draught. An experiment comparing the two plonghs showed that
with the native plough one rai took 41 hours to complete, whereas
with the Krasetra plongh the same area was covered in 2 hours and
50 minutes,

The Department of Agrieulture have been experimenting with
tractors for some years, but with varying degrees of suceess,
depending on the time of year, elass of soil, and depth of the
ploughing.

There is no room here to publish a long list of trials, but as
an example of what can be done we quote the following :—

(a) A erude oil tractor drawing a 5 share plough, turned
aver an area of 60 rai in 16 hours and 10 minutes, working on two
separate days. The soil was a medinm clay in the Ban Mee
district, and was ploughed to a depth of 4 inehes. The cost of the
fuel worked out at 27 stangs per rai.

(by A 24 HP tractor burning Kerosene, working on raised
elayey land, which is net so compact as the soil of a padi field,
ploughed an area of 25 rai to a depth of 6-7 inches, followed by
harrowing and eross harrowing, in 4 separate days of 10 hours each,
at a fuel cost of 65 stangs. A three dise (187) plough was used
followed by a two shave plough.  The harrowing was done with a
24 blade 18" dise harrow.

¢} A 10/20 HFP tractor pulling a 12 dise plough on the
light silty elay of Bang Pla Ma turned over an area of 50 rai to a
depth of 41 inches in 10 hours at a cost of 26 stangs per rai for fuel,

The ordinary cultivator really only seratches the soil to a
depth of 3 inches, and the cumulative effect of this year after vear
is a tendency to produce a hard pan in the subsoil, which may or
may not be continuous.  Walking through a well prepared padi
field, with the soil in good puddled condition for transplanting, one
should sink down at least 12-14 inches at every step anywhere
in the field, but frequently one comes to parts where the soft mud
is only 4-6 inches in depth, due to the formation of this hard pan,
Tractor ploughing to a depth of 7 inches rips up the hard pan, but
at the same time it brings to the surface unoxidized subsoil, and
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in consequence the first year's yield after this will be less than
usual.  Continue yvear after vear giving the subsoil an opportunity
of weathering and the yvield will be higher than before, due to
the improved physical condition of the soil, greater root develop-
ment and eonsequent higger feeding aren of the plant.

Tractor plonghing and harrowing is most vseful on large
areas where the padi is broadeasted, as it allows the soil to be
prepared mueh earlier than is possible by using animals, On
transplanted arveas the tractor can be used for the carlier stages
of preparation, as long as the bunded plots are not too small to
allow proper manipulation of the machine, but the services of the
butfalo must be enlisted for the final stages of harrowing and
puddling the clayey mud into the gruel-like state necessary for
the satisfactory growth of the padi. Another advantage is the
considerable saving of time that is effected. A trial at Lopburi
with two similar areas gave the following results,

5 rai ten buftaloes 10 men 6 hr. 18 min.
5rai  erude oil tractor ]l man 2 hr. 5 min.

As a general rule a pair of bullocks will only plough the
same area as one buffalo, but the plonghing may be a few inches
deeper, It is estimated that one buffalo or a pair of bullocks
is sufficient to keep 25-30 rai of land in eultivation, but this allows
msufficient margin. A safer figure to take is 5 buffaloes or 10
bullocks per 100 rai.

In the Klong Rang Sit distriet a good young buffalo can he
purchased for 45-50 Tieals,

There are a number of large farms in the eountry operating
tractors successfully, but the high initial cost will always place
the tractor out of reach of the individual cultivator ; unless helped
by some organization, such as a Co-operative Society.

Harvesling

Tractor driven harvesters have not yet proved themselves
as suceessful as ploughs; ehiefly owing to the uneveness of the
ficlds and the tendency of the vipe padi erop to “stall.” None of
the machines tried have heen able to piek up “stalled” padi, the
stems of which ave bent sharply downswards or lying on or near
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the ground.
Threshing

Machines for threshing are in use on the Government Ex-
perimental Stations and other large farms and theiv employment
could be taken up with advantage by the Co-operative Societies,
All machines hitherto tried have the disadvantage of breaking
the grain, from 3-6 % being the usual figures.  The ordinary
method of threshing by hand, or by the buffaloes treading out
the gi'ﬂih__ produces a negligible proportion of broken kernels, and
where time is no object has much to commend it.
Pumping

In distriets where water is available the padi farmer uses
varions contrivances for lifting it on to his land. The appliance
m common use is ealled a ‘rahat’ and is really an Archimedes
water-lift, This is worked by a windmill, by the hand, or hy a
kind of treadmill, and oceasionally by little o0il engines.  Small
suetion pumps, working on petrol or kerosene, are beeoming
inereasingly ecommon among the more prosperous cultivators, and
have often saved the erop for their far-sighted owners in times
of drought.

Yield of Padi per Acre
The average yield of padi over the whole kingdom has

usually been estimated at 4 -5 pienls per rai (1340-1670 lbs. per
acie), these estimates heing based on the total erop harvested and
the total area under cultivation. When yields are examined in
detail there are found to be remarkable differences. The highest
yields reeorded without the use of fertilizer are .—

(a) 3562 Ib. per acre in some fields near Bangkok, the
variety sown being known as Kao Samue,

() 2900 1h, per acre in a district in the provinee of Nakon
Chaisi, the variety sown being called Kao Lukon.

The lowest yields were from Klong 15, Prachin area, 435 Ib.
per acre and 675 lh, per aere, but these fields were suffering from
insuflicient water. The lowest yield, where a full supply of water
was maintained by irrigation, was 705 Ih. per acre on the Kxper-

imental Farm at Klong Rang Sit.
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CHAPTER XI

IRRIGATION

Introductory and Historical Note

Siam within historieal time has always been a rice producing
country, riee has always formed the staple food of the people ; and,
although the entry of Siam into the Markets of the world as a
rice producing country dates back only 70 years or so, Siam riee
has always borne a high reputation.  Writers of the 17th. and
18th. centuries frequently refer to Siam's vice as being of a su-
perior quality and much sought after by neighbouring countries,
from which it may he gathered that even in those far off days, the
seeds of Siam’s present day development as a rice exporting
country had alveady been sown. At the present time rice aceounts
for about 70 per cent. of the total export trade. It will he readily
understood that with so mueh dependence on rice the gquestion of
waber supply is of paramount importanee, and with the question
of water supply, the art and practice of Irvigation is intimately
eonnected,

In Northern Siam, that is in the Lao Country, wrrigation
methods are theronghly understood, as the eunltivators are quite
aware of the fact that without irrigation, it is impossible for them
to seeure a erop at all, and they display the utmost keeness in
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carrying out works. with the object of foreing the rivers to con-
tribute a portion of their supplies for the benefit of the thirsty
lands coming within their spheres of influence. The works are
primitive, as they must be, if they are to be within the means
of the people to construet by their own unaided efforts, and the
ubiquitous bamboo plays the prineipal part in  their constraction.
The works are always liable to failuve at the most critical
period of the erop, but nevertheless the people have acqguired
considerable skill, based on experience through the ages, in
carrying them out, and these works undoubtedly play a most
important part in the economie life of the Northern Provinees.

In the Central Plains of Siam, which form the principal
producing areas for Siam's Staple Commodity, conditions are
different to those in the North.  From the carliest times
Siam here has depended firstly on rainfall, and secondly on the
rise of the rivers to such a level that they will spill over
their banks, and inundate the crop producing lands on either
side.  Rainfall over the whole of the Central Plain, execept in
certain  well defined and ecomparatively small areas, supplies
directly only about half the gquantity of water required to mature
a rice crop under the conditions of cultivation as practised here,
In this Siam compares very unfavourably with her principal eom-
petitor in the rice trade, Burma, where the main rice producing
areas reccive an average rainfall more than double that which
Siam's areas receive,  This is easily explainable by the high range
of hills which form the boundary between the two countries,
These intercept the south-west monsoon eurrents and cause heavy
preeipitation on the Burma side, leaving a monsoon much weaker
in moisture to supply the needs of Siam. In order to make up
for the deficieney of direct rainfall, therefore, dependence 1s placed
on the rise of the rivers to mundate the growing crops, and this
is 50 well known that it hardly needs amplification.  What how-
ever may not be generally vealised is that this very dependence
on the rise of the rivers, so that they will inundate, or in other
words irvigate the rice fields, means neither more nor less than
that Siam depends, and has always depended, on irrigation to bring
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her erop to maturity.  The natural rvise of the rivers to inundation
level has from time immemorial constituted the principal economic
event of the Siamese year, its coming 15 eagerly looked for in all
quarters. )

It may be of some interest here to apalyse briefly the
natural resources of water supply over the Great Central Plain of
Siam.  These are . —

a) The rainfall.

by A rvise of the rivers to inundation level so that the lands
will be supplied with water necessary to mature the crops.

a) RAINFALL

The area comprising the principal rice growing distriets,
known as the Great Central Plain, is that extending from Nakorn
Sawan in the north to the Gulf of Siam in the south, to the
watershed between the Menam Chao Phya and  the Menam
Meklong on the west, and to the watershed between the Menam
Prasak and the Menam Mekhang on the cast.  In the chapter dealing
with climate in this volume, it has been shown that the average
rainfall during the rice crowing scason over the Central Plain
is 1,052 mm. (41.43").  Now it is well known, from records
kept in tropical countries dependent on Irrigation Works, and
where the water supplied has been cavefully measured, that a
total depth of water for rice, spread over the growing seasom, to
mature a hundred per eent, evop, is 6 feet or 1,800 mmn., including
absorption and evaporation losses. Therefore, in an avea which
has rainfall of only 1,052 mm., it may be stated definitely that
of itself the rainfall is generally deficient.

In this eonneetion, however, it may be noted that in Saraburi,
which forms the North Eastern Area of the Central Plain, the
average rainfall is from 1,500 to 2,000 mm., which is fortunate
as, exeept in times of abnormal tlood, this distriet does not receive
the bepetit of river inundation. Sarvaburi consequently depends
almost entirely on rainfall for its rice production, amd due to its
position under the south-western slopes of the Korat hills, the
rainfall may be stated as being generally just suflicient for its
needs.  This fact was confirmed during a recent tour up the
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Prasak River, when it was observed that in the distriet receiving
an average rainfall of more than 1,500 mm. the erops were good,
while further north they became very seanty indeed, until a point
was reached beyond which there were no crops at all. This
illustrates the neeessity of supplementing raiofall supplies by
other means where the quantity of rain falls below a certain himit.

In examining rainfall statisties, duoe notiee must be taken of
the variations of intensity and distribution, not only over the
country as a whole, but over comparatively limited areas
Countries which depend for their agricultural welfure entively on
rainfall uncontrolled, know to their cost what a large part these
factors play in the well-being or otherwise of their erops A year
seldom oeeurs in which the rainfall spread over a erop is so per-
feetly distributed, as to be entively suitable for ecach agricultural
aperation necessary to bring that erop to maturity :— ez at the
time of sowing there is often rainfall of sueh intensity as to be
prejudicial to the crop at the outset.  Again, when the plants are
coming into ear and urgently demand water, there oceurs very
aften a serious break in the continuity of the rains, and even
though the crops are able to survive until the end of the break,
‘the resulting outturn sufters, and the erop is not nearly so good as
it would have been, had a supply of water been available at the
right time.  Further, in examining records of a particular distriet,
it will be found that rainfall varies considerably in intensity over
short distances, some parts receiving excessive rainfall and other
parts little or nothing. Siam is fortunate, in that famines, such as
have swept India from the dawn of history, have been few and far
between, and those that have oceurred have been due rather to
disturbed conditions brought about by successive wars rather
than by climatic conditions, In the past in India, that famine
would follow a failure of the rains was as sure and certain as that
night would follow day, and it is only the great Irrigation
Works which have been brought into being within comparatively
recent. years that now keep that gaunt spectre at bay.

Rainfall failure, partial or complete, in Siam has, however, a
very uncomfortable effect on her economie condition, and two or
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three years of failure in succession would probably bring her very
nearly to the famine stage,

by Rise or Rivers To INUNDATION LEVEL,

If it be recognized that in the Central Plain the rainfall of
itself is insuflicient to mature the rice erops, a supplementary supply
must be Jooked for, and in deltaic tracts Nature provides for this
by means of the rise of the streams at certain times to such a
height, that the rice lands on the banks become inundated. This
fact, as regards the Central Plain, is s0 well recogpmized that it
requires no further emphasis; it only remains to state the condi-
tions which are necessary to the production of a satisfactory erop.
These are :—

a) Satisfactory rainfall at the beginning of the season for
preliminary operations,

b) Sufficient rainfall to bring the erap to such a state of
maturity that it can stand inundation.

¢)  Inundation by the rivers to mature the erop, but not high
enough to swamp it, and to last the length of time necessary to
bring the erop to full bearing.

d) That the rivers should fall from inundation level in time
to epable harvesting operations to be carvied out.

When all these conditions ave fulfilled, a_full erop may be
expected, but when they vary in any degree, or are not fulfilled
at the right time, the crop suffers directly as the conditions pre-
vailing depart from the ideal.

It is necessary, therefore, to study available records over a
long period, to ascertain what proportion of good years may be
expected, and whether these good years constitute a large percen-
tage of the whole, and the bad years are few and far between ; and
further, whether the average years are so few that any improve-
ment, which could be effected by the construction of irrigation works
for the purpose of converting average years into good years, would
be negligible. If such were the case here, then it might be stated
at cnce that Siam had no veed of any expensive irvigation works,
so far as the main rice-producing tracts were coneerned. If on the
other hand, the reverse were the case, it would appear that expen-
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diture spent on irrigation works can be contemplated with
equanimity, with the sure and certain knowledge that such works
add immensely to the pational wealth of the country, and the
money sunk would be returned to the State indirectly, if not
directly.

In this respect, through the kindness of the Authorvities in
charge of the National Library, the Irrigation Department is in
possession of a most valuable record of the annual rise of the
Menam Chao Phya and of its tributary, the Menam Prasak, at
Ayuthia. This record has been secured from a scale model of an
original gauge maintained at Ayuthia, on which the highest water
levels of the rivers for the year have been recorded over a period
of 99 years. This moedel is kept in the National Library at
Bangkok. The Irrigation Department have referred these records
back as nearly as possible to mean sea level datum, and the
results indicate the inundation level of the rvivers. If this lewel
is not reached, it simply means that the crops over a large area
will be subjected to very heavy damage, if not to almost total
Failure, as was the case in B, E. 2462 (1919), when the value of
the riee exports fell from 124,000,000 to 28,000,000 Ticals.

The records of this gauge show that out of a period of 99
years, i1 6 years abnormal high water was recorded, and in 9
years, water supply was excessive.  In both these periods, there
must have been considerable loss on account of floods and the
necessity for flood protective works must have been acutely felt.
In 32 years, the records indicate that water supply conditions
were distinetly good, and so far as existing areas of cultivation
were concerned, there would have been little need for irrigation
works ; but for extension of eultivation into the waste lands not so
favourably placed as regards water, and consequently not brought
under the plough, even in these years, the necessity for irvigation
works would have been apparent. In 22 years the supply, could
be classed as average and considerable improvements could have
been effected by means of jrrigation works. In 30 years recorded
river levels were distinetly poor and heavy damage to crops must
have oceurred on account of lack of water, and in these years, the
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necessity for extensive irrigation works over the whole country
was beyond dispute. It cannot be too strongly emphasised that
in most of these yvears viver supplies were ample for all needs,
but they were at too low a level to inundate without assistance.

Under the eonstantly varying conditions of water supply, as
briefly touched upon in the above paragraphs, it is not to be
wondered at that the country as a whole has gradually developed
an irrigation sense and its growth can be traced through history,

In the Sawankalok and Sukhothai Provinees, from where
modern Siam first evolved, traces exist of works probably having
for their object the supply of water to the country on which the
ancient capitals depended for their food supply.

In the Ayuthia Period works for similar purposes were
constructed by the Government of the time, or by private
individuals anxious to assist in the development of their country
Well known canals constructed in this period are in use at the
present day.

Under the bepeficent rule of the present reigning house in
Siam, the Maha Chakri Dynasty, of which H.M. King Prajadhipok
15 the Tth of the hne, vumerous eanals have been dug for supply-
ing water to the growing crops; it, however, remained for His
Majesty’s august father King Chulalongkorn to inaugurate the
poliey of the eonstruetion of modern irrigation works, so that all
Siam’s natural resources can be used for the well being and pros-
perity of her people to the fullest extent.  The policy so inaugu-
rated has been carrvied on steadily by His Majesty’s late brother,
King Rama VL, and by Himself,

Rangsit Irrigation Scheme

This was the first attempt in the Central Flain of Siam to
construet an Trrigation Scheme on modern lines  Visitors to Siam
who are proceeding by rail to view the Ayuthia or Lopburi Ruins,
will notice on the right hand side of the line, after leaving the
Aerodrome Station, Don Muang, an immense flat almost trecless
plain.  In the dry season this has a burnt up appearance, but in
the rice growing season the whole plain is one vivid green colour
as far as the eye can reach. The plain extends almost up to the
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Station of Bang Pa-In, where His Majesty’s viver palace is situated.
This plain comprises what has been and is still known as the
Rangsit Coneession Arvea. This area, some 50 vears ago, was
covered with elephant grass and a series of swamps. It was in
faet the home of wild elephant herds, and was a famous gathering
ground for wild elephants when they used to he driven to the old
stockade or kraal which is still in existence in A yuthia,

About 45 years ago a company, known as the Siam Canals
Land and Irrigation Company, obtained a coneession from H. M.
King Chulalongkorn to dig a servies of canals in this area, and to
construet locks and irvigation shuices  The works, however, were
merely retentive works, and could do nothing to inerease supplies
in times when the rivers were too low to inundate of themselves,
At the same time the country owes a debt of gratitude to the
pioneers who thought out and constructed these canals ; they un-
doubtedly added very considerably to the rice producing areas of
the Kingdom. The scheme marked a great advance over anything
that had been done before, and it has been mainly vesponsible for
all that has been carried out since in the way of irrigation works.
It was hoped that irrigation schemes carried out on the lines of
the Rangsit Scheme would be sufficient to provide or maintain the
exportable surplus of rice for export, on which nearly the whole of
the economic prosperity of the country depends ; and that gradual-
ly such sehemes would cover the whole of the Central Plain,
Fundamental defeets, however, soon made themselves felt, and that
works more comprehiensive in character would be necessary, if Siam
was to maintain the position she had won for herself in the
world's Rice Markets, was evident.

In the year 2442 B E. (1899) the then Minister of
Agriculture, the late Chao Phya Devesr, after an extensive
tour through the Rangsit Avea, obtained the sanction of H. M.
King Chulalongkorn to obtain the services of Mr. Homan
van der Heide, an  eminent hydraulic engineer from the
Netherlands East Indies. My, Homan van der Heide vemained
several years in the service of the Siamese Government, and while

questions of finance prevented the realization of main
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irrigations works which he projected, he brought into being a fine
system of navigation eanals, Jocks, and sluices for the conservation
of water in the Southern portion of the Central Plain. These
works have now become integral parts of later sehemes which
have bheen earried out.

Mr. Homan van der Heide left Siam in 2452 (1909) to take
a leading position in the irrigation service of his own Government,
From this date the Government decided not to proceed further
with irrigation works, but climatic eonditions did not allow matters
to rest, and a few vears later a ecommission, under the guidance of
His Royal Highness the late Prince Rabi, reported that to con-
centrate on irrigation works for improving rice production was the
best means to avoid frequent set-backs on account of eapricious
water supply, when entire dependence had to be placed on un-
assisted natural resonrees. In arriving at their conclusions, the
Commission dealt largely with the Rangsit Area. TFollowing on
the recommendations of this Commission, the serviees of Mr., now Sir
Thomas Ward, cne of the foremost living irrigation experts, were
obtained through the Government of India. .

Sir Thomas Ward drew up comprehensive schemes covering,
not only the whole of the Central Plain, but for the Northern
Provinees as well, where, although the art of irrigation, as already
noted, had been practised for centuries, much eould be done in
saving water, not only for use in the actual areas of farm lands in
the North, but for the areas lower down in the Central Plain.
This could be achieved hy the construction of modern works, ea-
pable of withstanding heavy floods, in place of the somewhat
flimsy bamboo constructions, and by amalgamating countless irriga-
tion channels of all sizes and shapes into a few constructed on
approved hydraulie principles.  Before Sir Thomas Ward left Siam,
His Majesty King Rama VI ordered the re-inauguration of the
Royal Irrigation Department on the form in which it exists at the

present time.
The object of irrigation as now understood in Siam is to ensure
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that all available water supplies can be given to the growing erops
at all stages of the rivers whenever required and, by assuring a
dependable supply, to stabilize produetion. His Royal Highness
the late Prinee Rabi, in his minute on Sir Thomas Ward's report,
states that the object the Govermment had in view in introduecing
Irrigation Works was “ to enable the farmers of Siam to maintain
against the inereasing competition of neighbouring rice-growing
states fostered by energetic governments, the position hitherto held
by Siam in the rice markets of the world.” This statement
constitutes Trrigation’s Charter in Siam, where elimatic eonditions
are such that irrigation works ean never yield the handsome divect
profits to the State that similar works yield in dry countries which
depend entirely on irrigation, and which are so placed that
they have unlimited areas of waste land to bring under enltivation,
a natural attribute of seanty rainfall, and have densely over-popu-
lated distriets to draw upon for the necessary man-power to eultivate
new areas.  With works constructed under such conditions, Siam's
Irrigation Works can never hope to compare as regards direet
profits to the State, but they can and will achieve similar results
in adding to the national wealth and prosperity of the Nation.
Prasak South Canal (Klong Rabibadhana)

This was the first of the schemes projected by Sir Thomas
Ward to be taken in hand.  The work was commenced in B. E,
2459 (1916) and, as far as Government channels were concerned,
was completed in B. E. 2465 (1922).  The capital account for the
whole scheme now stands at Tes. 15,780,768,  The main object of
the scheme was the improvement of eonditions in the important
Rangsit Arvea, which, as will he understood from what has already
been written, had passed through many vicissitudes sinee the
projeet was carried out by the Siam Canals Land and Irrigation
Company.  The coneession to the original Company lapsed just at
the time Siv Thomas Ward's different sehemes for the Irrigation of
the Central Plain were being considered, and this led to a decision
to maugurate the present day system of Irrigation Works with
the Prasak Canal Scheme,
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The principal work in the system is the regulator or barrage
on the Prasak River, and as the river runs generally between high
banks, exeept at its confluence with the main river at Avuthia, the
works which are necessary to raise the required level are of consi-
derable magnitude.

The site selected for the Barrage is situated in the distriet of
Tharua in the provinee of Ayuthia, and is about 4 Km. due west
of Tharna Station on the Northern Line to Chiengmai. The works
ean be eonveniently visited from this station. The two main
reasons governing the selection of this site were :—

(a) That it is at the highest point of the river from which
the works could he fed from a barrage constructed on the Menam
Chao Phya, and withont which the irrigation system of the
Central Plain can never be complete.

(b) The site offered speeial faeilities for construetion, as the
river here makes a long hair pin bend, and almost doubles back
on itself, the works therefore were placed in the ¢hord of the bend,
and the river was diverted over the works when completed at
comparatively little expense.

The stone used is a hard erystalline limestone well suited for
works of this nature ; it was quarried about 30 Km. upstream
from the works. The type of construction adopted is rubble
masonry thronghout, with special preeantions for securing proper
bond in the piers and retaining walls by the interpolation of
reinforeed conerete slabs.  The foundations eonsist of a solid eon-
erete slab reinforced with old steel rails and pinned well down
into the elay by extensions under the piers. The slab is faced on
its upper surface with ashlar blocks quarried and eut, with con-
siderable difficulty, at the same quarry from which the rest of the
stone was obtained.

The Barrage has 6 openings, 12,5 metres in width and 12.1
metres in height. Into these openings are fitted single regulating
gates, each gate being 13.1 metres in length and 7.5 metres in
height. The gates are worked on the « Stoney ” system with free
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The Western Branch is about 37 kilometres in length, and the
Southern Branch is about 28 kilometres in length.  The main
canal has a bed width of 40 metres at the head, reducing to 29
metres at the bifureation. The depth is 3 metres throughout,
and the channel is designed to earry a discharge of 100 eubie
metres per second at its offtake.

In carrying out the irrigation system due provision was made
for navigation, and although this adds enormously to the cost
of irrigation canals, the inereased expenditure was very necessary,
as in the distriets served by them roads ave ]Jl‘:l(‘.i_’-i(‘;ﬂ]"g.‘ IS
existent,

In the alignment of the main canal several large natural
drainages, which come down from the western slopes of the Korat
hills, and have direet connection with the Menam Chao Phya, had
to be erossed.  These drainages presented considerable engineering
diffienlties, and were dealt with either by absorbing them into the
main canal or by passing them under the canal by large syphons,

The canals were eonstrueted almost entively by maechinery,
as the ordinary methods employed in the country of execavating
by hand labour, the labour for this class of work being exclusively
Chinese, would have proved prohibitive in point of cost. It is be-
lieved that Siam was the first eountry in the East to introduce
large drag line exeavators which oviginated in the United States of
Ameriea, and had proved so svecessful as earth movers.
Distributing System

This is done by means of distributaries or laterals, and hy
direct outlets taking out from the main canal and branches, The
total length of these channels is about 360 kilometres. They were
constructed entively by manual labour. All the channels have
been earefully aligned on the ridges of the eountry, so that general
flow is from the supply canal to the drainages. Details of the
areas commanded and proposed to be irrigated annually, are given
in the statement below.  Natural drainage lines have heen selected
as the boundaries of the areas commanded by each distributary,

and these drainage lines are generally never crossed.
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STATEMENT OF COMMANDED AND ANNUAL IRRIGABLE AREAS IN
IMRECT IRRIGATION SYSTEM AND ACTUAL AREAS IRRIGATED.

Actual Area
Irrigable irrigated
e Gross Area Area annually
Ll commanded: | T5% of Com- 2466 to 2470
manded Arvea  (1923-27)
a9 years
Rai Rai Rai
Main Canal 192 654 144 458 150,729
Western Branch 311,154 | 233 36T 225450
Southern Branch 190,190 142 409 4201
Total (93,998 | 520264 410,380
|
Indireet Irrigation
Area A17 446 238,107 168,165

While the works were completed in the year B. K. 2465
(1922) and commenced to operate in that year, they were not
officially opened until November 20th. 2467 B. E. (1924). His late
Majesty King Rawa VI. was pleased on this date to declare the
works open for the benefit of his subjects. His Majesty was
pleased to order that names to indicate the prineipal works should
be given to commemorate famous Kings of the Ayuthia Period, in
recognition of the fact that the whole of these works are situated
in the Ayuthia Provinee. The only exceptions to this were made
in the ease of the main Barrage on which the works depend, re-
garding which His late Majesty graciously granted the request of
the Minister of Agriculture that it should be known for all time
as King Rama VI Barrage, and in the case of the main canal and
branches on which the mname Rabibadhana was conferred in
memory of H. R. H. the late Prince Rabi, who was responsible for
the policy bringing them into being,

Jiengrak and Bang Hia Drainage Project
This Project, which is complementary to the Prasak Irriga-




" Eaty
£ et a i
e N e e e AL
o, = 4 o=
ey

- E ks I  al

Rama VI Barrage,






IRRIGATION 199

tion Project, was eommenced as the latter approached completion |
it, and the construction of the thied vegulator portion of the
Suphan River Projeet, were the only two additional Projects on
which the Roval Committee, appointed by His late Majesty King
Rama VI. in 2466 B. E., recommended that work should at that
time be continaed.  His late Majesty was pleased to aceord sane-
tion to the recommendations of the Roval Committee, and strietly
in aceordance with the amounts sanetioned for yearly expenditure
from that time onwards, progress has been made with the con-
struction of the works included in the Jiengrak and Bang Hia
Drainage Project.

The northern part of the scheme aims at the conservation of
water supply in that portion of the Ayuthia Plain which lies on the
east bank of the Menam Chao Phya, and extends from Ayuthia
in the north, to Klong Rangsit in the south. The area is
distinetly an inundation area, and receives its main supply from
Klong Ban Ma north of Ayuthia. When rainfall is plentiful and
the main River at Ayuthia rises to proper ipundation level, this
portion of the plain receives adeguate water supplies, but on the
other hand, when the river fails to reach the reguired level, what-
ever water which may find its way into the area flows out again
rapidly through a series of large drainage channels which rejoin
the river south of Ayuthia, without inundating the erops sufficient-
ly o bring them to maturity. Now if during years of low sup-
plies, it is possible to vetain the water on the riee fields, until
such time as the rice is matured, and afterwards to provide
for efficient drainage, the benefit to the area will be incalculable.
The object in view can be achieved by the copnstruction of
suitable regulators and embankments, and these have now been
completed.  Under this scheme also Klong Prem, which was
dug in the 5th reign to provide a ready means of aceess from
Bangkok to Ayuthia, but whieh has been allowed to silt up and
practically go out of use, will be opened up again, and will be
provided with a suitable embankment along its western side, By
means of this embankment it will be possible to maintain the water
level at such a height that the large area lying between Klong



200 StaM: NATURE AND INDUSTRY

Prem and the river can be irrigated through outlets in the bank.
Any one travelling along the Northern Railway during the evop
season in almost any yvear, cannot fail to be struck with the neces-
sity for ensuring the supply of water to this area.

By means of the works constructed in connection with
this Projeet, water flowing from the hills in the east, along
natural drainage lines, whieh in their course pass under or
aeross the Prasak South Canal, will also he diverted over the rice
growing tracts as may be necessary, or if not reguirved allowed to
follow its natural route to the Menam Chao Phya. It will also be
possible to utilize supplies from the Prasak Sonth Canal for the
same purpose when such can be spared.

In the southern portion of the scheme, the problem to be
solved was three fold :—(1) to provide eflicient dreainage for the
whaole area ineluding the Prasak Arvea, (2) to be able to conserve
water when required to meet the needs of the erop, and (3) to
supply sufficient fresh water to vender fit for eultivation salt vid-
den tracts along the sea coast, and to rvigidly exelude sea water,
The works necessary inelude main drainage ecanals on  the east,
west, and south, the last is combined with a levee or sea dyke GO
Kilometres in length.  The canals link up all the navigation canals,
alveady referred to as having been designed by Mr. van der Heide,
and allow of full use being made of all sluices and locks built in
connection with them, including the Bang Hia Sluice, from which
the system takes its name.  In addition the drainage sluices have
been added to enormonsly, and the area is now amply provided in
this respeet.  In order that every available source for fresh water
supply may be made available, a scheme has been preparved for
the utilisation of the Nakorn Nayok River; this has now received
Government sanetion, and work has been started.  The Jiengrak
and Bang Hia Scheme will be completed at the end of the present
vear, and the total cost will be approximately 7,778,000 Ticals,
The Nakorn Nayok Scheme is estimated to cost Tes. 5,948,186,
and when this is completed, the total eapital expenditure to pro-
vide for the arven extending from the Prasak River to the sea will
amount to about Tieals 29,000,000, and this expenditure will have
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heen npruml over a period of 17 years. The total area protected,
and provided with facilities for irrigation, navigation, and drainage
is 3,885,320 rai, which is equal to ahout 540000 hectares or
1,333,000 acres.

Suphan Project

This project was most strongly recommended by Sir Thomas
Ward, as the one which should have priovity of all the schemes
designed by him.  Proposals for this scheme were made as soon
as the Prasak Scheme was cowmpleted, but financial exigencies
made it essential that the works should proceed very slowly,

The scheme has therefore been divided into sections, and each
secbion forms a small self-contained projeet.  The first section
to be taken o hand was the thivd or lowest section, whieh s
almost completed, and has been in operation the Jast two or three
vears, and Government has recently sapetioned work being «tarted
on the uppermost seetion.

In connection with the Suphan Seheme it may be noted that
it depends essentially on the canalization of the Suphan River.
This river is a branch of the main river which it leaves, some 200
kilometres north of Bangkok, and hag a separate outlet to the sea.
It follows a course midway between the Menam Chao Phya and the
Meklong River, At one time, like all deltaic vivers, the River Chao
Phya must have had many scparate outlets or mouths, but these
have silted up, and the Suphan River, the last of them, has been
rapidly silting up at its head, making the works which are now
being undertaken very necessary ; as the viver serves a large tract
of eountry on the west side of the Chao Phiva River. The head reach
is now being silt cleared, and a head regulator is being constructed
for the purpose of controlling the supplies in the remodelled
channel, and these will be utilized to irrigate the lands, to a large
extent virgin jungle, lying on each bank. The total length of
channel to be canalized is 123 Kilometres, and from this remodelled
channel distributaries will be taken out. The necessavy levels
will be maintained by a series of regulators or barrages in the
parent channel.

The estimated cost for all works which have been sanctioned
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by Government to the present year B. E. 2473 (1930) amounts to
Ticals 7,949,340, and this expenditure will he spread over a period
of T years.

Irrigation in the Northern Provinces

A sum of Tes. 2,000,000 has now been sanctioned for Irrigation
Works in the Provinees of Chiengmai and Lampang. Conditions
here are entirely different from these in the Central Plain. In

he latter it cannot be said that Trrigation Works are essential to

the production of a erop, though they are essential, if apart from
supplying the needs of the people themselves, there shall be a
steady surplus available for export ; in the former, however, with
a congiderably less rainfall, and an entirely different contiguration
of the valleys, irrigation by artificial means is essential to the
produetion of a crop at all, and this, being well recognised by the
people themselves, makes the work of drawing up a project with
a view to obtaining a direct return on the capital expended a sim-
pler proposition. One very important condition regarding irriga-
tion is fulfilled in the North, which gives it a distinet advantage
over the Central Plain, and that is the existence of skilled irri-
gators. In the North all cultivators are skilled irrigators, in the
Central Plain there ave skilled farmers by thousands, but skilled
irrigators are few and far between. Another feature is that in
the North the farmers arve accustomed to, and willing to pay
irrigation rates, while in the Central Plain the cultivators never
have paid for water, and they copsider that it should be as free
as sunlight and air,  Such considerations as these offer a tempting
prospeet for the success of works in the North, though the North-
ern plains can never compare with those in Central Siam as rvice
producers,

In the Chiengmai Valley a very considerable portion is irri-
gated already, but the methods employed are primitive, and there
is great scope for improvement. A start is now heing made on
Government works, the necessary machivery has been procured
and the works should be in full swing in the dry season of the
present year,

In the Lampang Plain the River Me Wang has proved too
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CHAPTER XII

THE RICE INDUSTRY

With a view to catehing the faney of their readers, foreign
writers on Siam have given this country various romantie names,
such as < Lotus Land’,  An Asian Avcady ', * The Land of the
White Elephant’, * The Land of the Free', and a long list of others.
* Land of Rice’ is a name that would sound equally romantie and
be more appropriate ; for though other countries produce rice, few
can touch that of Siam in quantity and quality.

The following avticle is an attempt to show how important a
part vice has played o the life and progress of this vast, but
little known country.

The Importance of Rice

To appreciate the importance of rice to Siam, one need
bear in mind  only two  faets : fivst, that rice s Siam’s  prineipal
produect and her people’s staple food, and secondly, that it aceounts
for nearly 709 of her export trade,

Rice not only enters into human consumption, but also forms
the mueh-coveted food of domestic animals as well.  Elephants,
horses, eattle, pigs, dogs, eats and fowls eat it, and so do the fish
in the ponds.  Rice figures prominently in all religious ceremonies
and social gatherings., It enters the human mouth in various
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forms, both as food and drink. As a daily food, it is enoked and
taken together with other side-dishes; it is also made into cakes,
sweetmeats and puddings. As a drink, it is distilled into the
famous “lao rong ¥, or arrack liquor, which is drunk all over
the country. The manufacture of «lao vong” is a Government
monopoly.

Rice is indispensable to a Siamese as long as he lives. He
learns to eat it while still in his eradle and continues to do so till
he dies, There are many kinds of food and fruits that a Siamese
doctor of the old school would proseribe as unwholesome for his
patient, but he would never forbid the taking of rice. Were he
to do so, he would surprise not only his patient but also himself.
The patient, too, would consider himself doomed if he could not
take his rice.

Rice is so intimately bound up with the life of the Siamese
people that the word “rice” has become part and pareel of many
common phrases. For instance, where the European says « goods
and chattels,” the Siamese says © rvice and chattels”  For famine,
the Siamese says, “ riee s difficult (scarce) and betel-nut is dear.”
Among the peasant class one often hears in the morning and
evening people greeting one another with, « Have you eaten your
rice 27 which to them conveys the same idea as « Good Morning ”
and “ Good Evening.”

The purchasing power of the great mass of the people depends,
to a very large degree, on the rice erop, and imports as well as
the internal trade of the eountry depend on that purchasing power,
Cultivation of Rice

Physical and elimatie conditions in Siam are specially suitable
for rice cultivation, and as rice is hoth the staple food of the Siamese
and their principal export, they plant it first and foremost and on
an ever-increasing scale. The Siamese have been planting rice
from time immemorial,

The Kingdom of Siam is divided for administrative purposes
into fourteen Cireles, and riee is grown extensively in every one
of these ; but the chief seat of the industry lies in the seven Inner
Circles, viz, Krung Tep (Bangkok), Ayudhya, Nakon Chaisi,
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Rajaburi, Nakon Sawan, Prachin and Pitsanulok, which form the
great Central Plain of Siam, watered by the Menam Chao Phya,
the main artery of Siam, and its danghter rivers and tributaries,
[t is this Central Plain that supplies most of the rice for export,
and thus brings to the country a large measure of prosperity and
progress, although more and more rice is now being brought down
by rail from the northern and north-eastern provinees,

Of the seven Cireles above-named, and indeed of the whole
Kingdom, Ayudhya is by far the greatest rvice-producing centre.
In fact, the Ayudhya crop may be largely taken as an index to
the prospects of the rice trade in the season following the
harvesting.

Ploughing Ceremony. Rice being the life-blood of the
country, it would be a matter of wonder if its cultivation were
not inaugurated with a ceremony. This is known as the Rack Ni
(Rack —first, Ni =field) or first ploughing, for a deseription of
which the writer asks to be allowed to quote a passage from a
book ealled « Siam and its Productions, Arts and Manufactures,”
compiled by Colonel G. E. Gerini, which says: « For centuries, in
Siam, a high dignitary of the State, appointed by the sovereign,
has always presided at the ceremony with great pomp and solem-
nity. Nowadays it is presided over by the Minister of
Agriculture, The plough, the bullocks, and the seed are blessed
by the Buddhist Clergy and the Brahman Teachers ; an auspieious
triple furrow is then eut all round a field, which has been
previously decorated with garlands of flowers and various charms,
The earth turned up by the plongh is sprinkled with lustral
water ; sanetified seeds are seattered to symbolize the opening of
the sowing season.”

Rice in its original state, i. e. unhusked, is called Padi. There
is a large number of fixed named varieties, but these may be classi-
fied into two main types, viz, Glutinous Rice and Non-Glutinous
Rice. Glutinous Rice derives its name from the fact that it is
sticky when cooked. Those varieties of Glutinous Rice with coarse,
large, red, purple or blackish grains, form the staple food of the
people in north and north-castern Siam, while Non-Glutinous Rice
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constitutes the staple food of the rest of the Kingdom, as well as
the prineipal article of export from Siam,

All the fixed named varietics which give us Glutinous and
Non-Glutinous Rice are again divided, according to the customn of
the eultivator, into three sub-varieties, namely :—

1) Khao Bao (Light Crop, i. e. carly maturity), which ripens
in 2} wmonths from the time of planting ;

2) Khao Klang Pi (Mid-year Crop), which ripens in 3 or 4
months ; and.

3) Khao Nik (Heavy Crop or late maturity), which ripens
in 5 or 6 months.

There are two methods of planting, namely :

1) Win (broadeasting), and

2) Dam (transplanting).

For the first method, “Na Win” (Na . a rice-field, and Wan
= to sow), also called « Na Miiang,” the land is ploughed as soon as
the rain has moistened the soil sufficiently for the plough to break
it up, usnally in the month of May. Soon after, the same ground is
gone over again with a harrow drawn by buffaloes or bullocks,
after which the seed is sown upon it. Another ploughing is
necessary in order to turn up the earth to cover the seed. The
field is then furrowed with an interval of 6 feet between the
furrows, which serves as drainage during the germinating period.
The seed will germinate soon after sowing and grows to maturity
without further attention; but if the rain is heavy and the
ground remains flooded, the seed will decay and re-sowing is
necessary. Na Win depends upon local rainfall, and the method
of planting is not so elaborate as « Na Dim.”

For the second method, “ Na Dim”™ (Na = a rice-field, and
Dim, to dive into, henee, to plant with the hand in the soft-yield-
ing mud) also called “Na Suan,” the ploughing is done when
sufficient water has collected on the field, either from rainfall or
by irrigation, to cover the soil entively. It is then chuarned into
a porridgy mass and the weeds and grass removed by the harrow.
In the meantime, the rice has been sprouting in the nursery, the
manured soil of which causes rapid germination, and the young
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are nsually had ; and two, or even three, sowings are often required
to seeure a medioere crop.

The implements employed in rice cultivation are simple and
primitive. These eonsist of a plough made entirely of hardwood,
except the plongh-share, which is a piece of ivon of triangular shape,
a little larger than the paln of a man’s hand, and a harrow which
is a rake with teeth made of hardwood and drawn by buffaloes or
bullocks. The wooden plough is easily broken, while the steel
plough imported from abroad is too heavy to handle and therefore
has not replaced the wooden plough. A new plough, designed and
constructed by the Department of Agriculture, which combines
strength with lightness, is being used successfully on the heavy
muddy soil of the Central Plain,

The high cost of machinery, the characteristic conservatism
of the farmers and the faet that they are people of small means,
are factors which militate against the adoption of machinery in
farming. However, with the lead taken by the Government and
the more enlightened and enterprising landlords, with the mareh
of modern eivilization and ideas, with greater demand for Siam
rice from abroad, and with ervedit oreanizations sueh as are offered
by the Co-operative Credit System, which is now beginning to
take a hold in Siam, there seems to be no reason why these
labour-saving appliances should not gradually play a more impor-
tant part in the rice industry of Siam. Already healthy signs ave
in evidence. In the districts around Bangkok mechanieal pumping
machines for jrrigation purposes have become more and more
popular with the farmers, whereas a decade ago they still clung
to the age-old waterwheels driven by man-power. Many people
now actually make a living by hiring out their pumping machines.

While the padi is growing it demands no labour, and, until
it is reaped, nothing is done beyond a little spasmodic birvd- scar-
ing by children, With the reaping time all are busy again. Asa
rule, each man ploughs his own land, but the planting and reap-
ing are nsually done with the aid of his neighbours, the whole
village turning out and working together on each owner’s field in
turn, This labour in common is the occasion for much merry-
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making, the voung men and maidens, glad of the chanee of meet-
ing, planting and reaping all day amid bouts of repartee and
bursts of laughter, and finishing up with a hearty feed at the
expense of the owner of the field, followed by music and other
amusements,

The erop is ent with small sickles, loaded on to carts or sleds
and drawn to the winnowing ground, a small spot either in the
fields or near the village, on which the earth is beaten down hard
and smooth.  There the sheaves are strewn out and ave trampled
upon by the eattle until the grain is all detached from the straw,
Winnowing then takes place, after which the grain is stored in
specially eonstrueted huts, and the year's work is over.

An interesting point may be recorded as regards the
harvesting of the erop, In the Northern, Eastern, and Central
Cireles, the reaping is done with a regular sickle applied low
down on the stems of the plant, which are afterwards threshed :
but in Southern Siam the method, said to be copied from the
Malays, is to cut off each ear one by one with a small comb-knife
held in the fingers, and then to tie the ears up in bundles for
transporting.

Production of Rice

Siam is a large conntry with an avea of just over 200,000
square miles, but at present only one-twentieth of this is under
rice enltivation. Siam is now seriously embarking upon a policy
of economic development on western lines ; the country is heing
opened up by a net-work of railways and roads ; more and more land
is being brought under vice eultivation by systematic irrigation on
an extensive scale, and the peasants are beginning to be put on a
sounder ceonomic footing by the Co-operative Credit System. It
may thus be confidently hoped that during the next decade the
rice erop of Siam will continue to show a greater vield year by
year. In the last twenty years the area under rice-cultivation has
inereased almost twice,

The following Table shows the area nnder rice eultivation and
the yield of padi for the whole Kingdom during the past eight
years,
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Year, Buddhist Era® EEPT‘I- Emf_]i-l‘ ' Yield of Padi
sultivation
Aeres Tons

2464 (1921-22) 6,489,600 4,198,600
2465 (1922-23) | 6,318,200 4,506,000
2466 (1923-24) : 6,716,500 4,564,200
2467 (1924-25) 6,942,400 4,902 300
2468 (1925-26) 6,841,300 4,159,800
2469 (1926-27) 7,236,700 5,184,600
2470 (1927-28) 7,519,400 4,527 900
2471 (1928-29) 7,123,800 3,851,300
Total for eight years 54,987,900 35,494,700
Average | 6,873,487 4,436,837

*The Sinmese vear bogins on April 1:t.

Markeling

The reader has already heen made aequainted with the
method of planting and harvesting ; he will now be told how the
Siamese farmer disposes of his padi, how it gets into the trade
channels, how it is treated and how it ends its career.

The usual method of selling padi among the eultivators is tog
As a rule
This

is not beeause they do not want to do so, but because they have

dealers who visit the various distriets for that purpose.
the eultivators do not sell direet to the rice-mills themselves.

no means of doing so, the mills being situated far away from
This is where the dealer comes in and shares much

The

not in the employ of the millers, but aet independently as middle-

their lands.
of the profit which should go to the eultivator, dealers are
men between the millers and the cultivators.

The basis of sale is by means of a measure called a « Kwien ”
(literally a bullock-cart), which in the trade is corrupted into
¢ Coyan. ” This « Kwien” contains 80 baskets, which vary in cont-
ent in different districts. By the new Law of Weights and Mea-

sures, which came into force optionally for five years on the 17th
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December 1924, the « Kwien ” is now fixed at 2,000 litres ; and it is
hoped that in time this measure will find general acceptance. It
is of essential importance to the rvice trade of this country that it
should do so.

If the padi is grown on high lands, where there is no means
of eommunieation by water, the villagers have to bring it down
to the railways or the nearest water-way by means of bullock
earts. If the padi is grown on the low land where water com-
munieation exists, it is loaded at onee in boats, and  thus brought
down by the dealer to the nearest local mill, or to one at Bangkok.

As padi is the most important produet of the land, it natur-
ally follows that rice-milling is the most important industry of
the ecountry. Until reeently this industry has been eonfined to
Bangkok, but with the country opened up by rail and road, rice-
mills are now springing up in different parts of the land to the
detriment of the Bangkok mills, and perhaps, of the dealers too,
but to the economie benefit of the country.

The riee-mills of Siam, which are largely in the hands of the
Chinese, are of four kinds, namely, those worked by (a) steam ;
(b) motor-power ; (¢) electric power ; and (d) hand. The working
of mills by hand dates, of conrse, from ancient times,

The average capacity of each of the first three kinds
is about 136 tons per day. There are 71 rice-mills established in
Bangkok, mostly on the banks of the river Menam Chao Phya, of
which 59 are worked by steamn, 2 by motor-power and 10 by
electricity. It may be said, however, that all these mills are
never working together at the same time; it is, indeed, common
knowledge that there are too many rice-mills in Bangkok for the
trade available, and the millers suffer in consequence. As far as
the provinees are concerned the latest return shows that there
are now over 500 mills working in different parts of the country.
Most of these mills are driven by motor-power, but there are also
a few driven by steam.

The millers being for the most part Chinese, the labour em-
ployed in their mills is, almost without exeeption, also Chinese.
There is a regular traffic in coolies between Bangkok and the
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Chineze port of Swatow, thousands coming and going in a single
voyage.

As has already been explained, the eultivator classifies his
padi into three varieties, namely Khao Bao, Khao Kling Pi and
Khao Nak: but the miller, when the same padi arrives at the
mills, elassifies it into :

1) Khao Na Suan, or Garden Rice, often quoted in the
¢ London and China Express’ as Garden Siam, which is the best
quality of miller’s padi.

The grain is long, thin, full of fat (i, e. translucent), strong,
and when well-matured, gives only a very small percentage of
Broken Riee. The husk is thin. There are many fixed named
varieties of this quality ; it may be either « Bao”, « Klang Pi” or
“ Nak,” and in addition may be planted by either of the methods in
use. It eomes chiefly from the distriets of Nakon Chaisi, Rangsit,
(near Bangkok) and Sakae Krang (Utai Tani).

2} Khao Na Miang or Field Rice, which is the lowest
quality of miller’s padi. The grain is short and broad, wanting
in fat (i. e. opaque); hard, and ineclined to be brittle, especially
when not well-matured.  The husk is coarse and thick. The fixed
varieties that give this quality are mostly of the sub-varieties
“ Nak” (heavy) only, and it is sown broadeast (Win) upon land
subject to high flood. The typieal Na Milang plant grows as the
water rises, ripens while practically floating on the surface of the
water, and ean be reaped from boats. A considerable percentage
of the husked grain of this quahty is pink in colour. Khao Na
Miiang comes chiefly from the Ayndhya, Ang Tong, Pak Hai, and
neighhouring distriets,

3) Khao Sam Ruang, or Three-eared Rice, which is a quality
of padi rather superior to Khao Na Miang, presents similar charae-
teristies, but it contains a eertain percentage of long grain and,
when husked, the pink grains are fewer. This quality is all sown
broadeast, © Win 7, but the fixed varieties that give it are sub-
divisible into « Bao,” * Kling Pi” and « Nak ",

4) Khao Bao, or Light Rice, is a better quality still than
Khao Sam Ruang. The percentage of long grains is higher, and
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the pink grains are almost entirely absent from the husked grain,
It is sown either by transplanting or broadeasting, and the fixed
varieties are divisible into = Bao, " « Kling Pi " and « Nak.” This
Khao Bao must not, however, be confused with the cultivator's
elassification of the same name,

5) Khao Nio or Glutinous Rice, as a miller’s term, does not
include the coarse, large, ved-purple, or blackish-grained varieties
that form the staple food of the northern provinees. It refers to
the superfine fixed varieties of that species that are grown in small
quantities m varvious distriets of the Central Cirveles, for example,
Nukon Chaisi and Rajaburi.  These varieties are milled in small
private mills for loeal consumption, or for export in small consign-
ment to Singapore and to the Duteh East Indies.  Its price usually
rules on a par with the best Na Suan Rice, but speeial lots of
peculiar aroma and eonsisteney sometimes command mueh higher
prices still, this eonstituting the best table rice obtainable in the
ﬁE.“'l'I'Itnl'}".

The classifieation of padi aceording to the miller’s qualities is
a matter of high expert knowledge, every eonsignment of padi
offered for sale being earefully examined and classified before
purchase.  The business of elassification is made the more diffienlt
by the fact that a single consignment will often comprise the
widely divergent produce of several farms.®

The eultivator's and miller's elassifications of padi have now
been given, and here it remains to deal with the padi after it has
been milled and has become rice.

Milled Rice is divided into three broad ecategories, namely,
Wiite Rice, WHiteE Brokey Rick, and MEAL.

White Rick is sub-divided by the trade into five grades,
ViZ e

1)  Super (containing not more than 5% broken)

2) Special (eontaining not more than 15% broken)

3)  Ordinary No. 1 (containing not more than 25% broken)

4)  Ordinary No, 2 {ccmtﬂmmg not more than 5{}% hml{en)

(+13

* Khao I*mr Buan and Khao Hﬂﬂ supply the |1'||II:¢ mth ns umch ns 80% of I;I]Ir
total deliveries, the former about T0% amd the latter about 205
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5) Ordinary No. 3 (containing not more than 759 broken)

Whire Brokex Rice, which comprises all White Rice con-
taining more than 75% broken, ix of four qualities, munuly,
Al, C1, C3 and C4.

MEAL is of two qualities : White Meal and Cargo Meal,

In the home market, rice is sold in two ways :

a) by contraet, fixing the price, the ¢uality, the time of
delivery and the amount requived. This is wholesale selling, and
the miller nsnally delivers the rice ex wharf.

by without econtract, when the riee is sold retail, and the
buyer usually fetches his rice from the seller. In a loeality
where only water communieation exists, the seller usually takes
a good supply of rice in a boat and paddles it along a canal offer-
ing to sell his rice to any household that may be in need of it.

The gualities of rice consumed locally are Ordinary No. 1
(15% to 25% broken), and Ordinary No. 2 (25% to 50% broken).
In the North of Siam, the rice consumed is almost entirely Khao
Nio, or Glutinons Rice. There is, however, nowadays a tendency
to substitute the non-glutinous for the glutinous guality.

In this conneetion it may be of interest to give here a brief
deseription of the Siamese method of cooking riee. The process
is as follows. Omnee the rice has been put in the pot, usually an
earthen pot, eold water is poured on it, and the riee is washed in
the pot itself. This water is then drained off and a new supply
put in, just enough to cover the rice, The pot is then set upon
the fire. As soon as it comes to the boil, the eontents are skimmed
and stirred.  After boiling for a few minutes longer, and as soon
as the grains swell and begin to burst, all the water is drained oft
and the pot is set on the charcoal fire to steam in order to complete
the eooking, In this manner the rice will swell up to its full, and
when removed from the five it is almost dry, with the grains intact
(1. e. not sticking together as in the case of glutinous rice) and
possesses a delieate flavonr,

As regards the export market, the trade with Hongkong and
Singapore is largely in the hands of the millers themselves, as they
have agents in one or both of those ports, and ship in accordance






CHAPTER XIII

OTHER CROPS

It is so obvious that Rice is the life-blood of Siam and the
cultivation of padi overshadows all other erops to such an extent
that one is liable to forget thenr existence.  Nevertheless these
crops are of great importance and will be considered briefly in
this chapter.

Rubber

The planting of rubber, Hevea brasiliensis, in Siam on a
large scale 1s of ﬁﬂn'nl:rarat-ivel}r recent ceeurrence and very few of
the estates were in bearing or even in existence at the time of the
great boom in the Federated Malay States in 1912,

The climate in most parts of the country is unsuitable for the
cultivation of Hevea owing to the low rainfall and long dry period
in between the rains, but the econditions are favourable over a
small area in South-eastern Siam near the coast. as well as in the
southern part of Peninsular Siam. There are a few registered
companies owning rubber plantations, but for the most part  the
blocks of trees are small and owned by individuals,  One of the
largest and most important of these is an estate in Chantaburi,
where there are trees reputed to be 20 years old.  This estate is
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2,000 rai in area, 500 of which are in tapping. In 1929 it was
producing 600 piculs of rubber a month.

The following table shows the number of rubber trees in
various distriets in 1929,

Nusmeer oF Rupger TREES ror THE YEAR

B.E. 2472 (1929-1930).

Yo 1 e ) Total number
Cirele | In Tapping | Immature | of trees
S i
Chantaburi 2,781 , 7.514 10,295
Nakon Sritamarat 85,495 - 80,899 - 166,304
Pattani 159,041 | 273,291 412 332
Puket 30,725 | 60177 90,902
Total 258,042 421 881 679,923

The total area in tapping in that year was 258,042 rai (103,216
acres), and the export of rubber (excluding rubber waste) was
5027159 kilos., valued at 29564585 Tieals. 1If the amount ex-
ported represents the whole production, the vield per aere is only
about 110 Ib,, a very low figure that might be due to conservative
tapping or more probably to the tapping of immature trees.
Coconuts

The coconut palm thrives well throughout the whole of
South-eastern and Peninsular Siam,

It was at one time largely grown round Bangkok and inland
in Central Siam, but the ravages of the coconut beetle (Oryetes
rhinoceros) and its ally, the red weevil, have been so enormous
that it is now grown on a very limited scale in those parts of the
country. The ravages of these pests bave extended into Eastern
Siam and whole plantations have been wiped out in a single year
by their voracious appetites.

Coconut planting in Peninsular Siam has been taken up by
Siamese eapitalists ; here the palms flourish exceedingly, particu-

g ——
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larly near the sea coast, which is generally recognised as its
natural habitat. The island of Koh Samui off’ the cast coast
of Peninsular Siam is famous for the quality of its coconuts.

The coconut palm prefers a light alluvial s0il, not too sandy,
but wiil grow on well drained elays.  The soil must be of sufficient
depth (at last 60 em) to allow of good drainage.

The eoconut usually comes into bearing between the fourth
and seventh year after planting, but the dwarf coconut comes into

Imm'ing after three years only, The chief advantages of the

dwarf coconut are its hardiness, early maturation, and its high
productiveness ; but it has the disadvantage attendant on the

handling of the larger number of small fruit.
Yield

The average yield is about 45 nuts per palm and the present
price (1930) about 4 to 8 Tes. per 100 in Bangkok,

The table given below shows the number of palms registered

in the principal coconut growing cireles,

! 2471 (1928-29) |

Cirele Truu;-; |.TI.'EL‘H not | | Humhm-'. )

| in | yetin Total of

bearing | bearing Coconuts

: E1 I, N{h }\rf}, }‘\?1,1‘,
Puket | 203,608 273498 567,106 10,013,080
Chantaburi | 143,304 116,398 259,702 4.998.785
Nakon Sritamarat | 1,391,386 1555472 2,946,858 48,495,435
Patani 859,858 799,989 1,659,627 30,011,505
Prachinburi 153,521 46,860 200,390 4281,790
Rajaburi 11,848,872 102,308/1,951.180 54,541,800
Total 4,690,529 2 894,534 7,585,063 152,342 395

These figures must be considered incomplete, as they do not
include the eivele of Krungtep (Bangkok) and other eircles where

the palms are very scattered in their distribution. The export of
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copra in 1929-30 was 273,246 piculs, valued at Tes. 3,657 412.

According to the above figures 4,690,529 palms yielded
152,524,395 nuts, an average of about 32 nuts per tree, This is
lower than the actual yield, as no account is taken of the very
large number of unrips nuts that arve picked for the sake of the
cool refreshing drink provided by the “milk ” contained therein.
Let the unwary traveller be warned, should he stop for a drink, to
accept only the green unhusked nut, and to see that the top is
slashed open in front of his eyes. Do not accept a husked nut
with a dirty brown exterior, or the liguid inside may prove a sad
disappointment, being warm and insipid. These are nuts that
have been roasted over a five to facilitate the removal of the husk,
and the shell, being a good insulating medium, retains the heat in
the milk for a long period.

Sugar

In the first half of the last century sugar was produced on a
large seale, and in 1859 the export reached 12,000 tons. Sinee
then the amount exported has rapidly dwindled until 1929-30,
when only 592 piculs passed through the Customs. One of the
veasons for this decline has been the extension of padi cultivation
at the expense of cane plantations, rice yielding a better profit.
Furthermore the home grown sugar has not been able to compete
with the cheaper sugar imported from Java,

In common with the other sugar producing countries of the
world the industry in Siam was dealt a smashing blow by the sugar
beet, but whereas many of the other countries recovered Siam did
not. The final collapse has been brought about by the general
overproduection of sugar, particularly in Java, where the new
high yielding strains have been introduced all over the island.

Siam imports annually 40 million kilograms of refined sugar,
but even so it is doubtful whether it would be worth while attempt-
ing to revive the industry, as the difficulties in the way of economi-
eal manufacture and marketing would be very great.

There are now only about 20,000 acres devoted to sugar

PRSI
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eultivation, mostly small Chinese owned plantations in the Pro-
vinee of Chonburi.

A great quantity of sugar cane is eaten as a sweetmeat, and
some of the less saccharine varieties are very palatable, having a
faintly acid flavour. The havd rind of the cane is shaved off and
the sticks are cut into short pieces about 11 inches long.  These,
sometimes impaled on a slither of bamboo, are presented for sale
by the itinerant vendor on railway stations or in the streets,

The observant traveller will notice bundles of sugar eane being
carried about in rickshas or laid out for sale in the market, and
may mistake them for sticks of bamboo with tufts of leaves an the
top. The eane varies in colour from green and yellowish green to
a dark purple.  Small plantations of sugar are noticeable in and
round Bangkok ; tall graceful grasses with long leaves marked
with a longitudinal eentral white line.

Besides cane-sugar, a certain amount of palm-sugar is made,
but it is mostly consumed in the country. The toddy palm
(Borvassus flabellifer ) is the most important souree of these sugars ;
but the nipa palm ¢ Nypa featicans), the avenga palm (Adrenga
saccharifera) and the coco-nut palm are also tapped for this
purpose.

Colton

Cotton has been cultivated in Siam from time immemorial,
and there are a great number of indigenous varieties,  Siv George
Watt suggests that the arviginal eotton of Siam is a varviety (Gossy-
piwm Nanking var. stwmensis), with either white or eoloured
floss, which is the common eotton enltivated in Northern Siam, its
cultivation extending down to Kanburi Provinee.  Cotton is grown
in the Northern, Eastern and North Central Cireles, but nearly the
whole output is consumed locally, The area under cultivation is
now anly 9,000 acres, yielding 33,000 pieuls.  The average annual
export of raw cotton for the five years ending March 31st 1930
was 6,982 piculs, valued at Tes. 88,539, It is probable that these

ficures also inelude kapok,
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pressing out the oil is useful as a food stuff for cattle, or fertilizer
for the soil, by virtue of its content of nitrogenous matter,
Beans

The erops of leguminous seeds are sometimes listed as © Beans
and Peas’ or < Peas’; but, as a matter of fact., most of the large
crops come under the heading < Beans.” True peas arve only grown
to a small extent, and they are not exported.

A large variety of beans are grown for loeal eonsumption, but
only a few arve exported. The most important of the latter are:
ground-nuts ( Avachis hypogoea), green gram ( Phaseolus radiatus),
cow-pea ( Vigna sinensis) and soy-bean (Glyecine max. The area
under these erops is 23,476 rai (9,394 acres), yielding 75,298 piculs.
The biggest producer iz Rajaburi Cirele, followed by Nakon
Sritamarat and Nakon Sawan,

In the five years ending March 31st 1930, the average
amount of the amnual export was 4,921 piculs, valued at
Tes, 41,663, Singapore takes over 5% of this export.

Pepper

W. A, Graham in his book on Siam says * The eultivation of
pepper is one of the most ancient agricultural industries of the
ecountry. As far back as history goes, it has been an article of
export and, in mediacval times, it formed part of the compli-
mentary gifts sent to foreign countries by embassies from the
Court of Siam. In the seventeenth century the menopoly of the
pepper trade was one of the ehief chronie eauses of eontention
between the Toreign merchants in Siam, and it was largely by
wiving this to the French that Faulkon, shortly before his downfall,
hoped to strengthen their position, and incidentally his own, in the
country. At that time the output of pepper was probably about
three thousand tons a year, and since then it has varvied very
much, rising at times to more than double that figure and at
others sinking to almost nothing.”

Thus pepper cultivation is, like sugar, a deelining industry.
In 1819 there were 24,000 rai still under pepper, but by 1923 this
had fallen to 9,500 rai.  Similarly during the same interval the

yields have dropped from 57,000 piculs to 25,000 piculs. This



Picking pepper, Chantabun,
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decline may be attributed to a drop in the prices obtained coupled
with unscientific methods of eultivation and eareless preparation
of the commodity. In Jater years the industry in Chantaburi has
sutfered extensively from various diseases of the pepper vine
Nearly the whole area under cultivation now lies in  the
Chantaburi Civele, only about 6% of the crop coming from the
other two pepper-producing eireles, Nakon Sritamarat and Puket,

In 1928-29 the area was 11,388 rai (4,555 aeres) and the
vield 30,692 piculs, which represents a slight recovery since 1923
The average annual export for the five years ending Mareh 31st
1930 amounted to 12490 piculs, valued at Tes. 945,930,

The soil in the pepper growing districts is generally a choco-
late coloured laterite, very loose and with a fine texture. Chemi-
cally these soils are richer than most of the other Siamese soils.
Propagation is usually by cuttings 2-21 ft. long, taken from the
upper part of the vines. These are planted direct in the pepper
garden, about 2 metres apart, only 9 inches remaining above ground,
and are proteeted from the sun by means of dried leaves,

The soil of the garden is dug over to a depth of 2-3 feet
previous to planting.  Where water is available the plants are
regularly irrigated by means of chanpels between each row; thus
the plants remain on a ridge, which is about 11-2 feet higher than
the bed of the channel. The first picking of the berries takes
place after the third year. The fruits in previous years are not
allowed to form. Picking is done only onee a year, from January
to April.  The maximum yield is obtained after six years from
planting and the vines eontinue to give a paying crop for a further
period of six years.
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Fungus, allied to the fusarinm wilt, which has already vesulted in
completely destroying many gavdens, especially in low lving areas.
Avpother serious pest is a black bug ¢ Klasmognathus <p.). It
sucks the sap out of the young berries and flowers, causing wide-
spread damage.  In some localities the roots of a wild plant
called « kapiet” (Stemona Colltnsae ) are used, in the form of an

aquecus extract, for the control of this pest, in many eases with
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for the market. There are large plantations in Chumpawn, Lang-
suan, Surat, Patalung, Nakon Sritamarat and other provinces.

The export of the dried nuts is considerable, but very variable,
as is also their market value. In the five years ending March 31st
1930 the value of the annual export has been as high Tes. 1,600,000
and as low as Tes. 250,000, The average annual export for that
period was 69579 piculs, valued at Tes. 913,099,

Cardamoms

The export of cardamoms from Siam is classified under two
headings, ‘best cardamoms’ and ‘bastard cardamoms’. Bastard
cardamoms are the product of one or more species of Amomum
growing wild. This elass comes almost entirely from Eastern Siam,

‘Best Cardamoms’ are probably derived entirely from eultivated
plants ; the species that yields them heing Amomuwm Krervanh,
This plant is chiefly grown in the provinees of Chantaburi and
Krat. Plantations are made in the forests, often in mountain
valleys, In making these plantations the forest trees are not fell-
ed, but some clearing of the undergrowth is done.

In the five years ending March 31st 1930 the average annual
export of ‘best cardamoms’ was 1,118 piculs, valued at Tes. 234,417,
In the same period the average annual export of ‘bastard carda-
moms’ was 4,061 pieuls, valued at Tes. 205418, "Hongkong takes
most of the export of both qualities,

Bananas
Bananas are l}ur:mnin;_f Al il]l'_:l‘t:u:-:.illgl}-' im[mrta-ut Crop 1

Siam, the largest arveas of eultivation being in the provinces of
Lower Siam.

A large number of varieties are grown.  The most extensive
plantations, however, are nearly all of one variety, known as klui
nam wa. This variety, though not accounted among the finest
table bananas, is very palatable, and has certain other ad vantages.
[t is very hardy and can grow under drier conditions than most
ather varieties. It is alse the best variety for sun-drying.  When

well sun-dvied it will keep for months and might be exported in

this forn®*.
* An acsount of spme of the vavieties of banana grown in Sinm will be fownd
in the Journal of the Siam Soeciety, Notural Historcy Hupplement, Vol. VIII, No. 1

{ 1a2a).
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portance, and for which there are no figures available. Coffee is
one of these. It bas been grown to a small extent in Northern
Siam for some years, and recently one or two large plantations
have been started. There is a small overland export of the beans
from Northern Siam to French Indo-China. In Chantabun coftee
has been suecessfully grown for many years, but only in small
quantities, which usually get no further than Bangkok. The
cultivation of tea is referred to in the chapter on Minor Industries,
under the heading © Mieng, '

Ginger ¢ Zingiber officinale ) and turmerie (Curcwima longa )
are grown a good deal in the region round Bangkok, and in Nakon
Chaisi Cirele.  Turmeric is also grown as a erop in the provinces
of Korat and Buriram. Manioe or tapioea (Manihot wfilissima )
is extensively grown, particularly in the southern provinces of
Peninsular Siam.  When the tapicea has been extracted the refuse
is sold as pig-food.  Most travellers on the Southern Line will have
noticed, or at least smelt, the wagons loaded with this refuse. In
the year B. E 2471 (1928-29) the Railways carvied over 7,000
tons of it.  Tavo (Colocasia esculentuwni) is commonly cultivated
round Bangkok, chiefly by Chinese. At least one medicinal plant
is grown as a small erop in the Bangkok region ; this is red plum-
bago ¢ Plumbago vrosen ), whose roots are exported to China.

Fruit Gardens

The principal fruits grown in Siam arve, first of all, the mango,
of which many varieties are known, the most luscious being the
delicately flavoured “ok rong" with pale yellow, almost white
flesh.

Following this in importance are the citrus froits.  The
citrus fruits of Siam have never been exnloited properly. There
are a great number of varieties, from the tiny lime, the size of
a small hens egg, to the large and luscious pomelo, a close relative
of the grape fruit. The limes arve utilised locally for curvies and
cooling drinks, while the pomelo is valued as a table delicacy.
The Nakon Chaisi seedless pomelo is famed all the world over and
many unsuccessful attempts have been made to intreduee it into

the Philippines and other countries, with its many excellent






CHAPTER XIV

LAC CULTIVATION AND TRADE

Lac is a produet containing a dye and a resin which are
obtained from the la¢ insects. Formerly, the lac-dye only was
utilised, as a substitute for cochineal. After the discovery of
aniline, the lac-dye became of little value, but when methods of
using the resin had been found, the latter beeame a very important
article of international trade.

The most important lac producing eountries are India, Siam
and French Indo-China.

Siam supplies sticklae, i. e. raw lac only, as there is no pro-
duction of any kind of manufactured lae.  An endeavour, however,
has been made in the past few years to manufacture garnetlae,
but this industry has not been much developed.

Siam lae has been an important eultivated produet for many
years, and in spite ol the recent fall in price, it is still a steady
article of export.

For the ten years up to 1924 the World’s production of lac
averaged annually 386,000 pieuls, of which Siam supplied 15,000
pieuls. In the next five vears period the annual produetion went
up to 535,000 piculs, 40,000 being from Siam; of the remainder
India supplied 478,000 and Indo-China 17.000 piculs.
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The total yield being from 25 to 45 pieuls, the cost of pro-
duction is from 20 to 26 Baht per picul of lae obtained.

From the above calculation, it will be seen that the rent of
the trees is a rather high item of expense. If, instead of renting
them every year, lac is grown as a plantation produet, the cost of
production will be much less,

Food Plants

There are about thirty speecies of food plants for the lac in-
sects in Siam, most of which are wild trees. The most important
are: Butea frondosn, Albizzia lucida, Pithecolobiwm saman,
commonly known as rain tree, Cajanus indicus and Combretum
quadrangulare.  Beside the above, Dalbergia spp., Ficus spp., and
Zizyplus Jujuba, are also used as food plants.

The lae cultivators now realise that it is more advantageous
to grow lae in a regular plantation than to propagate it on wild
trees, as the latter are situated at irregular distances from each
other, sometimes shaded by other trees and damaged by black
ants or wild animals. Furthermore, lac is liable to be stolen in
the collecting season,

The trees which are now planted for the propagation of lae
are Pithecolobiwim samon and Cajanus indieus, others being only
in an experimental stage,

Plantations of Pithecolobivwm sanvan

Plantations of this tree are now widely adopted, especially in
the region of Chiengmai. It is said to be easily sown and that it
grows rapidly.  As to the growing, it much depends upon the
soil in which it is planted. If the soil is friable and fresh, the
tree may be vsed within five years and thereafter every year, for
the boughs grow very rapidly. [If the soil is bad and dry,
it requires sometimes more than ten years before the tree is
ready for the propagation of lae, and after a crop is collected, it
is necessary to wait for 2 to 3 years before it can be used again.
This tree yields an average of 25 to 45 catties * of lac. In

Chiengmai a five to six years old tree yields between 15 to 100

* 100 catties = 1 Pienl, or 1335 1/3 Iba. av.
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catties, and a nine to ten years old tree gives from 50 to 200 cat-
ties. Sometimes, from a tree of over 15 years, which, by the way,
can seldom be found, five to six or even seven piculs of lac are
obtained. Aceording to experiment, Pithecolobivwm saman must
he planted at least 20 metres from each other. In some planta-
tions, where the 20 metres distance is not observed, the lae insects
feed only upon outer trees. The distance hetween trees is a very
important point, as Pithecolobinimn swman bhas dense foliage
and numerous long boughs, which after ten years, reach about 32
metres in length. Beside it is necessary to take into eonsideration

the fact that the lac insects need air and sunlight.

Plantations of Cajonus indicus

Plantations of this tree are made wmostly in the Cirele of
Payab. It is easily sown, and, unlike Pithecolobivm saman, it
does not require a particular soil. A soil, fresh, friable and con-
taining a large quantity of lime, is considered a good scil for
Cajanus indicus. In the Cirele of Payab, these trees live from
3 to 4 years. They are planted 4 metres from each other and can be
used within 2 to 3 years. If they are well looked after, thev yield
about 2 pieuls per rai.* This is the Burmese system. In the pro-
vinces of Chiengrai, Prae and Utaradit, the Luang Prabang system
prevails.  This consists of planting trees at a distance of 2 metres
from each other and of propagating lac within six to ten months.
This is done twice, after whieh the trees are eut down, and new
trees are planted again,  This system of lae growing vields about
ten to twenty catties of lae per rai.

Trade in Siam Sticklae

Krport of Sticklae

Sticklae is, among the eultivated minor produets, one of the

most important arvticles of export, its quantity and value increas-

ing very steadily. The following Table will give a clear idea of

the progress of the trade in this product for the last twenty-two
VTS,

* 2} mi=1 nere.
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EXPORT OF BI1AM STICKLAC

| : .
i o S Tl

. E. 2451-2455 Annual average

(1908-09 to 1912-13) 7,850 197,174
B. I, 2450-24680 Annual avernge

(1913-14 to 1917-18) ’ 10,526 B85, 510
B. E. 2461-2465 Annual avernge

(1915-19 to 10922-23) 17, 086 1,817,332
B. E. 2466-2470 Annual averge {

(1923-24 to 1927-28) | 43,858 2,399,121
B. E. 2471 (1928-249) { 57,436 | 3,925,716
B. 1. 2472 (1929-30) ' a6, 720 4,758,405

From the above figures it will be seen that the increases,
hoth in quantity and value, were considerable.  From 3,500 piculs
in B. E. 2451 (1908-09) the quantity of sticklac exported rose to
86,700 piculs in B. K 2472 and the value from 135300 Baht to
4,758 400 Baht, or over 3,000%. From a small product sticklac
has become one of the most important.

The principal countries importing sticklae from Siam are
Singapore, India, the United States of America, Germany and
the United Kingdom.

In the twenty vear period B. . 2451-2470 (1908-09 to 1927-
28), the proportion of Siam lae going to different countries has
varied a good deal.  While the amount going to Singapore has
dropped from 759 to 53%, that to the United States of Ameriea
has risen from 0.1% to 27%, and to Germany from 6 3% to 12 349,

The above figures show that Singapore is the most iimportant
buyer ; sticklae exported to this port is re-exported to other coun-
tries, chiefly to India, where it 1s amalgamated with local lae.  Di-
rect exports to countries using sticklae, namely Germany and the
United States of Ameriea, are now inereasing. According to
information received, sticklae sent to the United States is mostly
used in the manufacture of gramopbone records and insulating
material, while it is employved in European eountries in the manu-

facture of varnishes.
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Sourees of Supply

Siam  sticklac comes from the Northern and North-Eastern
provinees and from some distriets of Freneh Indo-China.  Praeti-
cally the whole produetion is exported to foreign eountries; the
local use is insignificant, being confined only to the manufacture
of lacquerware and to cotton and silk dyeing, in districts where
articles of elothing are woven hy the inhabitants themselves,

The most important market is Bangkok, where stickiae is
sent down from the provincial markets, viz., Chiengmai, Lam-
pang, Korat, Utaradit, Denjaya.

Characteristies of lae from different sowrees,

1. Chiengmai lac.—This is the best of all Siam lac, as it
is very earefully eollected and contains a very small quantity of
dust and wood.  About 90% of this lae is grown in this provinee,
and is obtained chiefly from Butea frondosa and Pithecolobinm
samatnn.  The remainder comes from Chiengtung and some districts
of Chiengrai and Mehongsorn.

2. Chiengrai lac.—This lae, which eontains a little more

dust and wood than that of Chiengmai, is chiefly supplied by
foreign provinces, namely Chiengtung, Sip Song Panna, Yunnan
and Luang Prabang, the loeal production being only about 10%.
The local lae is obtained from Bufea frondosa, while foreign lac is
propagated on Fieus spp.. Dalbergioc spp., Butea frondosa and
Clajanus indicus. Chiengrai lae is exported sometimes direct to
Bangkok and sometimes throngh Lampang, Prae and Utaradit.
and is known in the Bangkok market as Lampang lac

3. Lampang lac.—Not more than one half is the loecal pro-
duction, whieh is obtained from Albizzia lucida.  The greater
part of Lampang lac comes from Chiengrai and is of foreign
source.  Some districts of Lampoen, Chiengmai and Chiengrai
supply a very small quantity. Lampang lae is exported dirvect to
Bangkok,

4. Prae lac,—This lac has the same quality as that of
Chiengmai. It contains a small gquantity of dust and wood, and
obtains a good priee in the market. The loeal produetion is about

75%., the rest is supplied by the provinee of Nan and some distriets
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of Chiengrai. The production of this province is very small, as
compared with that of other provinces, and forms about 5% of all
Siam'’s lae.

5. Utaradit lac—Lac cultivation in this province is only in
the experimental stage. Utaradit is a transit market and receives
lae from Nan (obtained from Albizzia lueida), Luang Prabang and
Pak Lai (obtained chiefly from Cujanus indicus).

6.  Korat lac.—As to quality, Korat lac comes last, being
much adulterated with dust and wood. It is supplied by the Cirele
of Nakon Rajasima (Korat), ehiefly the provinces of Ubol and
Roi Et, and by the Cirele of Udorn and, some time ago, by French
Indo-China.  Korat lac is obtained prineipally from Combretum
quadrangulare and, in a small percentage, from Dalbergia spp.,
Ficus spp., Zizyphus jujube and Cujanus indicus. Formerly
its quantity equalled that of Chiengmai lae, but it has gradually
decreased sinee some of the foreign lac is vow passing through
Utaradit and Lampang.

Classification of Lac

In the Bangkok Market, lac is classified into two categories :
the Northern lac and the Eastern lae. The former obtains a
better price than the latter.

This classification is made regardless of the quality of lac,
that is to say, without taking into consideration the species of
trees the lac is obtained from, Lae that contains a large quantity
of dust and wood is considered as a bad quality.

Dust and wood which are found to be mixed up with lac ave
the result of carelessness when euntting the twigs down, especially
in the Northern-Eastern Cireles, ¥ The other cause of dust and
wood is dependent on the lac itself. If the erusts of lac are of
small size, they are not taken out from the twigs, lest they should
be erushed into small pieces or reduced into dust.  The size of the
crusts varies according to the trees on which lac is grown. The
large erust measuring about 2 inches in eircumference is from Bulea
Srondosa, Pithecolobinvm saman and Albizzin lweida. The small
erust, of about half an inch ciremmference, is from Combretum
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to the fact that lac is used for various purposes. A manufacturer
who has always used the Garnetlac, generally refuses to buy
Shellae Standard I, although the latter is of a better quality ; still
there is a greater demand for the former. When there is a
shortage of Garnetlac, the wmanufacturer will aecept Shellac
Standard L at o lower price.

As each quality of lac is considered a distinet kind, it is
necessary to know which lac is most in demand. Some fifteen
yvears ago, lac of inferior quabity was used in the manufacture of
common varnish, while the fine varnish was made from Orange
Shellae,  The best lac, i. e, the bleached Shellac, was also used in
the mavufacture of fine varmsh, and as an ivory substitute. Con-
sequently, the inferior quality was quoted very low. But since
lac has been largely employed in the manufacture of gramophone
records and insulating material in electrie appliances, the ordinary
and inferior lac are more in demand with an ever inereasing price.
In the United States, where lac is largely used, the quantity of
bleached shellae employed per annum is only about 10% of the
ordinary and inferior lac.

The fact that lac of ordinary and inferior quality is more in
demand than that of superior quality, is a great help to the lac
cultivators in Siam to succeed in this trade, as the material condi-
tions do not permit them to cultivate lac which could be used in
the manufacture of Orange Shellac Standard 1. From Siam lae,
ordinary Shellac, Garnetlac and Buttonlae could be easily obtained.
Thus Siam lac can veadily find a market. And there is an
increasing demand from foreign countries, such as the U.S. A

and Germany.
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There are a few, however, which are still employed and
which ave exported in cne form or another. Perhaps the most
famous of these dyes is sappan-wood, usually mentioned in old
voyages as brasil-wood. The wvery name Brasil, or Brazil, is
interesting.  Its etymology is doubtful, but it seems to have
been originally applied by Portugnese and other East-Indian
traders to this wood, Later a similar wood was found in America,
and from that cirenmstanee the country of Brazil took its name.

Sappan-wood is the heart-wood of a small thorny tree,
Caesalpinia sappan, found in many parts of Siam, but wmost
abundantly in the provinees of Ratburi, Petehaburi and Prachuap,
[n these provinees the wood is still eollected, but the export is
now small and restricted to China. It yields a red dye.

At the present day the largest dyeing industry is eoncerned
with the maklua berry, the product of a large forest tree,
Diospayros moilis, which also yields ebony.  These berries give a
tast, black dye, which does pot damage the fabrie. They are in
loeal use in Northern and Central Siam, as well as in the northern
part of the peninsula.  In addition to their local use there are
several large establishments in Bangkok where silk is dyed with
these berries.  The great drawback to their use is that they must
be used fresh, and in the green, unripe state; onee they are
allowed to turn black, they are useless for dyeing purposes.  This
18 got over to some extent hj.' kl:t?l:ing the green berries iimmersed
in water, which lengthens somewhat the time that they can be
kept. It has not vet been found possible to make an extract, or
to export the dye in any other form than dyed material  This
being the case, silk is imported for the special purpose of being
dyed by the maklua berry, and then re-exported.  The method of
dyeing which gives the best result is a very slow one, and may
take more than a month to complete. The berries, pounded into
a paste, are mixed with water, which is then strained, the resulting
liguid being the dyeing solution. Nothing else is added at fivst,
but for the last dippings a little lime is also put in.  Into this
liquid the material to be dyed is dipped, then spread out to dry ;
when dry it is dipped again, and again spread out to dry.  This
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alternate dipping and drying goes on till the material acquires a
deep black colour. At least one hundred dippings are required to
attain this result from white material. If the weather is bright
and sunny, as many as ten dippings can be done in a day, but in
wet weather the process is very slow; and it is ehiefly in the rainy
season that the work has to be carrvied on, as it is then that the
fruit comes into season. A faster method, which does not give
such good results, is to dye the material first with some other dye.

In the five years ending March 31st 1930 the average annual
amount of black silk, dyed with maklua berries, exported from
Bangkok has been 52 426 rolls, valued at Tes. 1,004, 167.

Another dye that is exported, and whose export has greatly
increased, is the heart-wood of a spiny climber, known as ké 18, a
species of Cudrania.  This wood yields an orange dye.  Most of
it goes to Java, especially for use in the batik industry. Upwards
of 100 tons of this were exported in the twelve months ending
March 31st. 1930,

There are numerous other vegetable dyes still in use, but
now only in a very small way, Among the more important are :—
blue dyes—leaves of Strobilanthes flaccidifolius, Indigofera
tinctoria and  Indigofera Anil; red dyes—roots of Morinda
tinctoria, seeds of Biza orvellana, fruit of Mallotus philippensis ;
vellow dyes—heart-wood of the Jack (Arfocarpus integrfolic)and
the bark of Garcinia Vilersiana. One of the commonest red
dyes, though not strietly of vegetable origin, is lac.

Weaving

At one time weaving was universal thronghout Siam, but
the importation of eheap foreign material has gradually ousted
home-made eotton and silk, except in a few localities, During the
war, however, when the supply of foreign material was uncertain,
a number of hand-looms were started in Bangkok and other large
towns by the Chinese, These looms allow of much quicker work
than the primitive looms formerly in use, and they are still heing
employed to a large extent.

Apart from these Chinese looms, cotton weaving is now

nearly eonfined to Northern and Kastern Siam, except for a few
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outstanding places like Chantabun, Krat and Anghin.  In Northern
Siam and Eastern Siam both foreign yarn and yarn from loecally
grown cotton are used. The resulting material is rather coarse,
but very durable. There is one variety of cotton, grown in
Northern Siam, in which the floss is naturally of a khaki eolour
instead of white, and this makes a very serviceable khaki cloth,

Most of the silk weaving is done in Eastern Siam, where
nearly every village that is away from the main lines of communi-
cation, rears silk-worms and prepares its own silk.  In sueh villages
the common wear of the poorest is silk. For ordinary every
day wear rather coarse material is used, but mueh finer silks are
woven for sale, The weaving is done on the same type of hand-
loom as is used for cotton. At one time there was a considerable
export of woven silk from certain districts of Eastern Siam,
particularly from the provinees of Korat and Buriram, to Burma,
but this trade has fallen off very considerably since Burma put an
import duty on silk. In Northern Siam, chiefly near Chiengmai,
SO silk'wem’ing is also done, but the raw silk is imported.
Basket-work and Mat-making

Nearly every villager is an adept at making rough baskets
and mats from bamhoo. The coarser kinds of baskets can be
made in an hour or so, but these are not durable, for, even if not
soon worn-out, they are quickly attacked by wood-boring insects,
For better and more durable work precantions have to be taken :
the bamboo is first steeped for some time in water and the finished
article often gets a coating of some kind of varnish. Very fine
work can also be done with hamboo.

Rattans of various kind are often used for making baskets,
sometimes alone, sometimes mixed with bamboo, and these are
usually mueh more durable than those of bamboo alone,

Rattan and bamboo are also woven into hats, which may then
be covered with cloth or the leal of a palm (Corypha sp.).  The
resuiting hat is very light and much used, in one form or another,
by villagers who have to spend a long time in the sun, for instanee
n rice-planting.

Small articles, like cigarette or cigar cases, are often woven
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from grasses.  One rather curious material used for this purpose
is the quills of the large tail-feathers of the peacock. Not only
are small-articles like eigarette-cases woven out of these quills,
but also hats.

But perhaps the finest basket-work of all is that made From
the stem of a elimbing fern, Lygodiuwm salicifolivm.  Only small
articies are made in this way.

Various materials are used for weaving mats, bamboo being
the commonest of these. A skilful worker ean make mats of bam-
boo as tine as those of almost any other material used. Rattan mats,
plain or interwoven with the fibre of a elimbing Bawhinia, are also
in common use. Other materials used are the stems of Sehwnan-
nuethuws dichotomus, a white-lowered plant growing in marshy
places, leaves of various species of serew-pine or Pandanus and
leaves and stems of certain grasses and sedges,

Among the best known mats are those woven by the Anna-
mites of Chantabun, from the stems of a kind of sedge (Cyperus
tegetiformis), which is grown specially for the purpose. By
dyeing the fine strips of sedge different colours, various patterns
are produced. The sedge strips are interwoven with fibre from
rhea grass (Boehmerio nivea ) to insure flexibility.

Under this heading may be put the various articles made
from the leat of the corypba palm.  Hats have already been
mentioned, but perbaps the chief use of these leaves is in making
the palm-leal manuseripts still in use by Buddhist monks. These
leaves are also made into a variety of brightly coloured toys, used
for hanging over babies’ eradles.

Lacquer-work

The basis of all lacquer-work is rak, the black, treacle-like,
oleo-resin obtained from the rak tree (Melanorvhoea wsitata),
better known, perhaps, by its Burmese name, thitsi. This can be
used either on a foundation of woeod or of plaited bamboo-work,

When bamboo plaiting is used as a foundation, the bamboo-
work has to be very neatly done with very fine bamboo slips,
Most of this preliminary work is done by women and girls, who

are very skilful at it.  The plaiting is usnally done on & wooden
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mould, cut to the shape of the article reguired. The bamboo
work is treated with a “tilling’ of rak, padi-husk ash and very
fine earth, to fill up the interstices of the plating. This may
be applied in several layers, being smoothed down between each,
till a quite smooth, even surface is obtained. The article now
receives several coats of pure rak and is polished. With a woeoden
foundation, which already has a smooth surface, ‘filling’ is not
required.  When this stage is reached a design is usually put on,
There are two methods of doing this

One method is that commonly used by the lacquer-workers
of Northern Siam, and is usually applied to small articles with a
bamboo foundation, sometimes also to those made of wood. In
this the artist engraves the design with a fine steel style, going
through the outer coats of rak to the grey ash-mixture beneath.
When the design has been so engraved the whole article is painted
over with a mixture containing red-lead, rak and oil.  This is
allowed to dry and then the surface s rubbed down till all the
red has been removed exeept that left in the engraved lines. A
coat of varnish, a mixture of oil and rak, now finishes the article.
Or, after the engraving has been done as before, a coat of rak is
put on, and before this is dry gold leaf is laid on and well
pressed down so as to enter the engraved lines.  When the whole
is dry all the gold is rubbed off exeept that remaining in the en-
graved lines,

The other method of applying the design to  lacquer work is
usually employed for large articles, particularly those with a
wooden foundation, such as hbook-cases. doors and eabinets.  Oe-
casionally it is also used for small artieles. It is the method
commonly followed in Bangkok. In this no engraving is done,
but the design is painted on the article, which has been finished
off with rak as before. A vellow pigment, compounded of
gamboge and other ingredients, is wused for painting on
the design. This pigment is painted on those parts which are
finally to appear black ; so, when the pigment has been applied, the
design is, as it were, a ‘negative’ of the finished pattern.  When
the pigment is dry a light coat of rak is applied over all, and
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with smooth stones,

The bulk of this paper is made up into folding books and
sold to Chinese merchants in Sampeng, the Chinese quarter of
Bangkok. About 5 sheets of paper, that 1s the sheets as stripped
off the trays, go to one book. The books are sold at about 40 to
5(} satangs each,

[n the North of Siam the bark of the paper-mulberry
(Browssonetio papyrifera) is used, and treated in a somewhat
similar way. This paper is tougher, softer and whiter than that
made from koi. The paper-mulberry is well known in other
Eastern lands, and has been used sinee ancient times in the
Pacific Islands for making cloth. A certain amount of this bark
is sent to Japan each vear, it is said, for the purpese of making
cloth. In the year ending March 31st 1930, about 130 tons of this
bark were brought down to Bangkok, presumably for export.
Pottery

Rough red earthenware is made in many parts of the country,
chiefly for local use. There is some export of ecarthenware jars,
made in the northern districts of Bangkok.

In Chiengmai a green glazed ware is made and is sold over a
fﬂ;il’l}-‘ Iu-l‘g:: aredn,

Much finer work can be, and is oceasionally done, but as the
demwand for it is so small, it seldom comes on the market.

White clay, used for pottery, is found in several distriets, for
instance, near Chiengmai and Udawn; but whether or not it is
suitable for fine pottery is not known,

Metal-work

In spite of the simple apparatus used by the eraftsmen, some
forms of metal-work bhave reached a high standard.  Some of the
alloys used are very attractive, such as nak (a ved gold) and samrit
(a black bronze).

Tron is mined to a small extent in some districts, but most of
that used in this country is imported.  In the year ending March
3ist 1930, 1,370,620 Kilos. of iron in the rough were imported,
It is employed chiefly in making priests’ bowls, agricultural im-
plements and weapons. The making of priests’ bowls is a rather
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and is firmly stuek to the rocky wall of the cave.  The best nests
are small, gelatinons like, white cups. The ecollecting of these
nests is let out each year to the farmer, who may again sub-let
different islands to other agents. The actual collectors of the
nests follow a very hazardous occupation, as the nests are often
in caves or small crevices high up on limestone cliffs, and have
to be reached by means of ropes and ladders.  Fatal accidents
to ecollectors are not at all uncommon,  The nests are ecollectod
three times in the breeding season, the first collection produces
the best nests and the third the worst. The latter are often
mixed with feathers and other debris,  After the third eollection
the birds are allowed to build for a fourth time and to bring
out their broods; but these nests arve often =0 badly built, perhaps
beeanse the bhird has exhausted its secretion, that the voung
hirds frequently fall out and arve left to die on the floor of the
cave.  In addition to the above nests there is another varviety made
in similar situations, often in the sane eaves, by another speecies
of bird, but these nests are always much mixed with feathers and
have a very small market value. In the five years ending March
31st 1930, the average annual export of edible nests was 561 pieuls
(21,660 kilos), valued at Tes. 386,127,

Salt

Most of the salt is obtained from sea-water, the chief salt
pans lving round the head of the Gulf of Siam. As in other
places the salt water is pumped on to the pans and then allowed
tio r-.\;u.‘[m]'ﬂ,tn_ The same methods of l'ﬂiﬂfllg the sea-water are
used as in irrigating rice-fields,

In several places inland, but chiefly in the Eastern Provinees,
salt is also obtained from brine wells and from serapings of
surface soil.  In Ubon and Udawn Provinees there are many
loealities where the surface soil is very vich in salt.

The average annnal export of salt from Siam in the five years
ending March 31st 1930 has been 757,081 piculs (45,424,860 kilos),
valued at Tes. T51,605.

There are, of course, many other industries, some of which

are of considerable local importance ; but considerations of space
forbid their mention here,
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CHAPTER XVI
CO-OPERATIVE MOVEMENT

Introduction
Sinee Siam was opened up to foreign trade in the middle of

the last century, there has heen a marked change in the economie
conditions of the eountry. TInstead of produecing encugh rice for
her own internal needs, as she was mevely ealled upon to do hefore
1850, Siam now produces and exports a large surplus, amounting
on an average to a million tons a yvear, and has thereby created a
financial asset of great value to the country,  One may say, indeed,
without fear of eontradiction, that it is primarily this faet which
has enabled Siam to earry out her varions schemes of development,
such as railway and irrigation projects.

For an example of the contrast between the old and new style
of life in Siam, we may well eompare the present conditions
obtaining in Lomsak and Ayudhya.

In Lomsak the rice grown is produeed purely for local needs
and is still in many cases probably used as an article of barter.
But little eapital is required and the population, though self-con-
tained, is unprogressive.

But now in the Southern Central Provinees a large surplus of
rice is grown for export.  This requires more land under eultiva-



252 S1aAM: NATURE AND INDUSTRY

tion, and this in turn requires working capital: the undertaking
has in fact been put on a commereial basis. The peasant, however,
has no eapital of his own, and as there is no organised eredit institu-
tion to which he can turn, there steps in the private money-lender,
who appears at first in the guise of a friend, and who offers him
the necessary money, but on terms whieh in the long run leave
him practically no margin of profit—terms which, indeed, involve
the peasant as a rule more and more deeply in debt.

It may be safely said that at the present day the -pmla.tmt
eultivators, in those parts of Siam where rice is grown for com-
mereinl  purposes, arve as a class heavily in debt to private
money-lenders : and the moral consequences of this indebtedness
are of a disastrous pature, for the peasants are not only losing
proprietorship of their land, but in addition all initiative and
desire to improve their lot.

The reasons why the borrowing of wmoney from private
money-lenders affords no prospect of advancement is that the
money-lender is usually lending out meney on indifferent or poor
security to the individual cultivator, and therefore has to eharge a
high rate of interest as insurance against loss ; whereas an organized
eredit institution, such as a Bank, will only lend money on good
security and ean therefore rest content with a wmoderate rate of
interest,

The Government recognized the necessity of finding, as remedy
for this state of things, a means by which the peasant cultivators
could provide a security good enough to commend itself to an
organised ecredit institution, and determined to introduce the
Co-operative Credit Movement, a systemn whieh, in addition to
being a remedy for material ills, possesses an almost inealeulable
moral and edueational element.

Since the inauguration of the movement, several progress
reports have appeared in ©The Record” * and it is from these
reports that the most of the following information has been taken.

* The Official Organ of the Board of Commercial Development issued quarterly
by the Ministry of Commerce and Communications, see Chapter XXII.

s ol il il e
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The prineiple underlying the movement is for an isolated
community of people to combine and to bring to that union a
mutual responsibility which serves as a basis for security, and
widens their range of credit to an extent which, individually
members of that union eannot approaeh. Acting thus in a colleetive
manner, this union or society of villagers ean then apply to an out-
side ageney, such as a Bank, and obtain advanees at a moderate rate
of interest for the purpose, inter alia, 1) of paying debts, 2) buying
land and 3) purchasing agrieultural implements.

Thus, instead of each individual having to go to the nearest
money-lender to borrow money for his wants at an extortionate
rate of interest, the group of individuals is in a position to bargain
with an outside ageney as to the terms and rates of interest on
whieh it wishes to borrow money,

It should be further explained that, as all the members of a
society are to be responsible jointly and severally for one another,
they must be very careful of the individuals whom they admit to
be memhbers of their soeiety. This point involves the following
conditions :—

a) The members must all live in the same village

b}  They must all know one anather well ;

¢) They must be persons of good reputation, and not
easily given to quarrelling ;

d) Some at least must be able to read and write; for the
purpose of aeting on the Committee and keeping the
Society's accounts,

Financial Aspect of Movement

The problem of financing the beginnings of the movement was
salved by an arrangement with the Siam Commereial Bank in
B. E. 2459 (1916). by which the latter undertook to advance up
to 300,000 Baht, this sum being the limit sanctioned and guaran-
teed by the Ministry of Finance. The Registrar of Co-operative
Societies was empowered to establish and register Soeieties, and
to authorize the borrowing of loans within the limit mentioned

above,
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the Law of Associations, passed in B. E. 2459 (1916).  From this
amendment the Societies drew their legal status, and the Registrar
his authority in administering them.

The Special Law on Co-operative Societies has been pro-
mulgated as © The Co-operative Societies Aet, B. E. 2471”7 and
eame into force on the 19th. May, B, 15 2471 (1928),

The new Aet, being a Special Enactment for the administra-
tion of the Co-operative Movement alone, gives a wide scope of
activity in the field of Co-operation.

Administration of Movement
The Registrar is the official responsible for the administration

of the Co-operative Sceieties, and his duty 1s to register societies,
supervise their operations and audit their accounts annually,  In
these duties he is assisted by a number of Inspectors who visit
the societies at regular intervals and make reports on them to
the Registrar. It must not be thought, however, that these
inspectors visit the societies purely in their eapacity as officials,
Special eare is used in their choiee, and it is enjoined upon them to
avoid as muech as possible the role of « Official” and to appear in
that of “Friend”, 'The underlying idea is to make the members
understand that the money which they are using does not belong
to the Government, but is their very own ; and to try and ineuleate
into them a spirit of hopefulness, and the habit of thrift and self-
help.

Formation of a Sociely
The membership of a society is limited to a maximum of 50

and a minimum of 10 On the formation of a society, a general
meeting of prospeetive members is held, and after the number and
personnel of the members have been agreed upon, a Committee of
six is elected from among them, comprising a Chairman, Treasurer,
Seeretary and three members of Committes,

Each member is required to put in a statement of his assets
and also of his liahilities, and of the amount of loan for whieh he
wishes to apply to the Society, in order to meet his requirements,
The purposes to which the loan will be put must be clearly stated,
and will be embodied ultimately in his eontract.
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Lopburi as oceasion offered, and at the end of B, E. 2468 (1926)
the pumber of such soeieties reached 77, with a membership of
1414, and a working capital of 261,165.97 Baht, borrowed from
the Siam Commereial Bank,

The pregress of the movement may appear rather slow, as
only 77 seeieties bad been formed in ten years. It is, however,
still in the experimental stage, and working within a very narrow
it of eapital.

Whenever the amount of borrowed capital approaches the
limit laid down by Govermment, the formation of new societies
has to stop till sufficient capital has been aceumulated from the
repayment of the loans made to older societies. It will be seen,
therefore, that the extension of the movement depends ehiefly
on the amount of capital available.

[n B. E. 2463 (1921), after §0 societies had been established
it was found the fund was so exhausted that the establishment of
new soecicties had to be abandoned until B. E 2466 (1924), when
sutlicient beeame available for the purpose.

In B. E. 2466 (1924), the movement lost one society by
voluntary dissolution, but this was more than compensated for by
the addition of five more societies in that year. In B. E. 2467
(1924), five new societies were formed, and in B, E. 2468 (1925)
eight more,

Within the last three years the societies have refunded the
greater part of their loan from the Bank. It is mainly owing to
this that the establishment of ecighteen new societies, that
period, has been possible,

The great flood of B. E. 2460 (1917) and the drought of B. E.
2462 (1919) did much damage to the erops.  Had it not been for
these disasters, mueh more of the loan would have been repaid to
the Bank and many more new soecieties would have been formed.

Though in the year B, E. 2469 (1926-1927) no progress had
been made in forming new societies, the year had been a note-
worthy one by reason of the visit which His Majesty tle King
paid to the Co-operative Societies ab Pitsanulok during His tour of
the Novth of Siam in Jaouary 2469 (1927). His Majesty was
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“ vourself and your own advantage.  Think of the advantage of
= your Association, and help one ancther always.”

“ In eonclusion, I pray for a blessing on all of you. In what-
“ever way you earn your living, may vou he prosperous and
“ enjoy good lealth.”

In addition to the above address, His Majesty was graciously
pleased to write a personal note in the Inspection Book of the
Ban Don Co-operative Credit Society, of which a translation s
given below —

( TRANSLATION),

“The visit which 1T have for the first time paid to-day to
“ this meeting of the Ban Don Co-operative Society has made me
“fully realise the value of the Co-operative Movement and its
“orowth, It is undoubtedly of great help in enabling the people
“ o earn their living with mueh better results. The great educative
“ value of Co-operation lies in the fact that it leads people to use
« their minds in common in their work for a living and that it
“ gives an opportunity for the development of an un-selfish spivit.
“lts success will depend on the loyalty of each one of the
“members to his Society. For this reason the Co-operative
* Movement is one sure means of bringing prosperity to Siam, and

“of improving its economic condition, by adding to the wealth of

-

the mewmbers and hy promoting cordial friundﬂhip in the com-

“munity. It is certainly ove of the most important undertakings

“ that the Government has introduced into Siam,
“In this meeting T feel that the members of the Ban Don
“ Co-operative Sceiety have a good understanding of the meaning
“of Co-operation and of its business methods for raising their
“ standard of living.”
Prasapuivox R.
In B. E. 2470 (1927-28) the establishment of four new
societies had been made possible by reason of substantial repay-

ments by the older societies. The number of registered societies
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at that date was 81, with a membership of 1,491.

In B. E. 2471 (1928-1929) the Special Law on Co-operative
Societies had been promulgated as  «The Co operative Societies
Act B. E. 24717 At the beginning of the same year an additional
cash eredit of 200,000 Baht from the Siam Commercial Bank was
sanctioned. The additional working capital has been utilized for
forming 10 new societies in those distriets, where the societies
were already established, for there was a large number of cultiva-
tors in Lopburi and Pitsanulok, who were in need of co-operative
eredit as a means of improving their economice conditions.

At the beginning of B. K. 2472 (1929-30) Inspectors of the
Co-operative Societies were sent to certain other districts to make
an inguiry into their economic conditions and rural life. A few
months later an additional cash ceredit of 500,000 Baht from the
Siam Cominercial Bank was granted, thus bringing the total at
the disposal of the Registrar for the further extension of the
movement to 1,000,000 Baht in all.  During the year 37 new
societies were established, thus bringing the number of societies
at the end of the year to 128 with a membership of 2,220
This is the highest figure that has so far been recorded.

During the fourteen years of its existence, the movement
has not been idle, and it is a matter of congratulation that such
progress has been made in spite of the limitations imposed. The
Government fully recognizes the value of Co-operation and its
growth and it is to be expected that a number of new societies
will gradually be formed to meet the requivement of the
cultivators.

The following table will show the financial position of the
co-operative societies at the end of the year B.E. 2471 (March
31st 1929).






CHAPTER XVII

FOREIGN TRADE AND COMMERCE

In the olden thmes, of which we have any record, the foreign
trade of Siam was almost entively in the hands of the King, who
appointed a special Minister to deal with the foreign merchants—
Duteh, English, Moors and others—that came to trade with Siam :
and many l_',ﬂ'll']]_]lﬂil]tﬁ and ditfienlties arose out of the drmling.iq of
the Ministers appointed in this respect. But with the coming of
the reign of King Mongkut and the signing of Treaties with
Foreign Powers, espeeially the Bowring Treaty with Great Bri-
tain in 1855, this monopoly of the King's gradually fell into dis-
use, and in eourse of time the sole [)I'i_*l'[rg‘:],l-i\'u that he eame to
exercise was to establish a Department of Customs to colleet all
duties imposed on the import and export of merchandise.  Free-
dom of trade soon beeame general, and in the course of the last
fifty years Siam has gradually built up a considerable volume of
foreign trade, amounting in the aggregate at the present time to
about £39,000,000 annually.

The Siamese themselves, however, have up to the present

found trading a malter of but little interest. The peasants have
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For an agricultural country such as Siamn is, without any
eapital invested abroad, or performing any serviees, such as ship-
ping or insurance, it is essential that the balance of trade should
be on the right side, and that exports should show a substantial
annual exeess over imports. In view of the faet that Siam has,
so to speak, “all her eggs in one basket”, namely Riee, it is not
an easy task to guarvantee a maintenance of this condition, and
the effects of one bad riee-crop like that of 1919 are apt to be of
a disastrous nature, as some of the following figures will show.

In studying the figures which follow it should he borne in
mind, however, that the balance of trade does not present quite an
accurate pieture of the prosperity of the Kingdom ; for the actual
values of the exports of different commeadities do not all bear the
same relation to the country’s welfare. In the case of rice, for
instance, most of the labour and eapital of the industry are in-
digenous, so most of the profits vemain in the country. On the
other hand, in such industries as teak and tin a great deal of the
capital is held by foreigners and mueh of the profit goes out of the
country, and, particularly in the case of tin, the labour is largely
foreign and a considerable proportion of its savings go abroad.
This must not be taken to mean, however, that the last mentioned
industries are not a great asset to the country, as they un-
doubtedly are.

The total trade of the Kingdom for the ten year period B. E.
2463 to B. E. 2472 (1920-21 to 1929-30) is shown on the following
graph. The first year of that period, B. K. 2463, showed a deficit
in exports, amounting to Tes. 69,000,000, instead of a balance.
This was owing to the failure of a large part of the riee erop in
B. E. 2462 (1919-20), and the consequent prohibition of the
export of rice for a period. Sinee then the balance of trade has
kept well on the right side, with a substantial excess of exports
over imports, till the last year of the series B. E. 2472 (1929.30),
when the balance in favour of exports was again much reduced

OWi a poor rice erop in the previous s s
wing to a j crop in the previous season
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1. Cotton Manufac- 20, Caoutchoue Manu-
tures 27 35 factures 2.00
o Metal Manufactures 13.22 21, Flouar 1.90
3. Treasure 11.94 22 Matches 1.85
4,  Mineral Qils 11.06 23. Other Fish L.77
5. Machinery 9.07 24 Oil 1.72
6. Tobaceo 8.75 25, Rattan, Bamboo & Straw
7. Gunny Bags 8.50 Manufactures 1.61
8. Sugar 7.14  26. China and Earthen-
0, Yarn G.78 Wire 1.57
10. Vehicles 574 27. Tea 1.43
11. Silk Manufactures 567 28 Goldsmiths and
12.  Opium 546 Silversmiths work  1.42
13. Beer, Wine and 29.  Iresh Vegetables 1.34
Spirits 2.3 30, Tools, other than
14,  Electrical Goods 270 Machine 1.20
15. Dried Vegetables 2.67 31. Spices and Condiments 1.17
16, Milk, eanned 266 32, Fruit (not tinned or
17. Paper 2.57 hottled) 1.11
18.  Foodstufls 248 33. Cordage and Cables  1.03
19. Precious Stones 34, Canned Fish 1.01
(anset) 2,36

Cotton Manufactures.  These goods are chiefly of Manchester
origin, but Japan and the Netherlands are serious competitors, In
the past five wears there has not been much inerease in this
impaort,

Metal Manwfactures. Those of iron and steel are naturally
the most important. Among some of the larger items may be
mentioned bars and sections to the value of over a million tieals,
chiefly supplied by, in order of value, the United Kingdom, Belgium,
Germany and France. Galvanized sheets were imported to the
value of over four millions ticals last year; Japan supplying about
three million and the United Kingdom one million. Enamelled
goods account for over one million tieals, the bulk coming from
Japan. There has been some inerease in the import during the
past five years, from 11.19 millions in the first year to 14.87
millions in the last,

Treasure. The most important item under this heading is
gold leaf, which comes almost entively from Hongkong, The
import shows a drop of from 8,94 millions of ticals in the first year
of the five to 3.57 millions in the last,

S ] —
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Mineral Oils.  Kerosene is the largest import among these,
but benzine is approaching it. They both show an increasing
import, most marked in the ease of benzine. Netherlands India
supplies the bulk of both,

Tobaeeo.  This heading includes all forms of manufaetured
tobaceo, about 90% being in the form of cigarettes. This import
15 now more or less stationary.

Gunny Bags. These are intimately connected with the rice
trade, and come chiefly from India.  The import has shown some
decline in the past five years.

Sugar. Netherlands India supplies about 809, of the sugar
imported.  The import fluctuates but little.

Yarn. The principal items under this head are white and
grey cotton yarn and artificial silk. Most of the white cotton yarn
comes from Hongkong, while the bulk of the grey cotton yarn
and artificial silk are supplied by India and Italy respectively.

Veliielez, Motor-cars and parts account for nearly three-fifths
of this import ; while railway cars and trucks are alsoa big item.
The United States of America takes the lead in supplying motor-
cars, while the United Kingdom does the same with regard to
railway ears and trucks, Belgium coming second,

Sille Mawvfacturez, Silk piece goods are the chief item in this
trade, over three-fifths ecoming from Hongkong; part, on deubt
transhipped from Japan, which also supplies a good deal divect.

Opiwm. This is now imported only by the Government,
chiefly from India.

Beer, Wine and Spirits.  Brandy and samshoo together ae-
count for nearly two-thirds of this impaort. The brandy comes
chiefly from France and the samshoo from China and Hongkong.

Electrical Goods and Apparvatus.  This import has shown a
marked inerease, from a value of Tes. 926,506 in the first year of
the series to Tes. 4,648,180 in the last. The United States of
America takes the lead in this trade, with Germany a elose second,
the United Kingdom being third,
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Mateches Stgs. 30 per 100 boxes,

Sugar, including Glueose Stgs. 3 per Kgm,

Cinema Films Stgs, 30 per length of 30.48 metres
(100 lincar feet).

Cigarettes ad valorem 25 per cent.

Motor Cars and Parts ad valorem 10 per cent.

Other Articles ad valorem 5 per cent.

Tmport Prolibitions, These inelude Opium, Arms, Ammuni-
tion and Explosives (exeept under license), Harmful Habit-forming
Drugs and Skimmed Milk.

There are a number of articles exempted from duty, among
them being Samples of Merchandise, Books and Periodicals,
Quinine, Serums and Vaceines, and Treasure and Gold leaf.

Export duties arve levied only on rice in various forms, and
vary from 9.4 satangs per picul on Cargo Meal to 18.4 satangs
per picul on Cargo Rice.

The export of certain articles iz prohibited, among others:
Opium, Siamese Silver Coing, Harmful Habit-forming Drugs and
Archsological and Artistic Ohjects (except under license).

Shipping

The chiel port of Siam is, as alveady mentioned, that of
Bangkok, which is situated 22 miles from the mouth of the Menam
Chao Phya.

Large vessels of deep draught, that eannot come up to
Bangkok, anchor at Kaw Sichang, an island in the Gulf about
19 miles from the bar, and load and unload by means of lighters ;
or the unloading may be commenced at Kaw Sichang and finished
in Bangkok.

The total number of ships arriving in the Port of Bangkok
during the year ending March 31st 1930 was 1,013, with a total
tonnage of 1,145,922, These totals include 122 ships with a
tonnage of 220,232, which arrived in ballast, but they do not
include 286 junks arriving with cargo,

Excluding the junks, these ships flew the flags of ten different
nations. The number of ships of each nationality, with their
total tonnage was as follows . —
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Nationality Number of Ships | Tonnage
1. Norwegian 390 349,294
2.  British 249 334517
3. Danish 45 105,769
4. Japanese 49 100,225
5. Siamese 194 094,519
6. Duteh hit i 74,326
7. American G 40,673
8  German 4 29,924
9, Swedish a 8,615
10. French 13 5,062

The prineipal ports from which ships reported during the
year were :—Singapore, 552 ships with a total tonnage of 536,581;
Hongkong, 120 ships with a total tonnage of 147,968 ; Indo-China
ports, 163 ships with a total tonnage of 138372 and China ports,
77 ships with a total tonnage of 106,580.

The prineipal ports for which they eleared were :—Singapore
452 ships with a total tonnage of 367,245; Hongkong, 225 ships
with a total tonmage of 292531 ; Netherlands India, 55 ships with
a total tovnage of 94.364; Japan, 40 ships with a total tonnage
of 56,979 Indo-China, 127 ships with a total tonnage of 74976
and Denmark, 17 ships with a total tonnage of 56,979,

This concludes the survey of the Foreign Trade of Siam, and
1t now only remains to say a few words regarding the economic
future of the country.

As far as Central and Upper Siam arve concerned, so long as
the country remained self-sufficient, in a semi-idyllic, patriarchal
state, it did not matter much whether there was a surplus
of rice for export or not; but now with the modern march
of commerce throngh the world, and Siam committed to a
policy of ceconomic development on western lines—irrigation,
roads, railways and the like—adapted of course to suit local needs,
and also with the volume of imports inereasing year by year, it is

a serious matter for the rice-crop to fail, to such an extent as to

Rl M i i il b i Moi






CHAPTER XVIII

RATLWAYS

General

The econstruction of the Royal State Railways of Siam was
started with the Northern or East Bank System in 1892,

Starting from Bangkok on the East Bank of the Menam
Chao Phya River, the line runs practically due north to Chieng-
mai, km. 751. At Ban Dara Junetion, km. 458, a branch line of
30 kms. runs west to Sawankaloke. At Ban Phaji, km. 90, the
lime branches to the porth-ecast through Korat to Ubel, 575 kms.
from Bangkok.

I'rom Bangkok a line runs also due east to the Cambodian
frontier at Avanya Pradesa, 255 ks, [rom Bangkok.

When the East Bank System was started, it was decided to
adopt 4' 817 gange, and this gauge was laid as far as Chiengmai
and Korat, as well as for the first 60 kms. of the Eastern Line,
Some years ago, in view of projected extensions and connections,
the guestion of gange was earvefully considered. Since the 4° 817
auge had heen adopted conditions had radieally changed. The
Malay States, Burma and Indo-China had all adopted metre gauge
in the intervening 30 years; connection between the west bank

Cl
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and will ultimately be earried on to Ban Phaji Junetion, km. 90.
Fermanent Way

The track is laid with 30 Ib. rails fastened to hard wood
sleepers with dog spikes. It is contemplated, however, relaying
about 340 kms., including the double line, with rails of
701b. B, 8. S,

Excellent ballast has been available on all lines, the depth
under the sleepers being 15 cms,

For purpose of maintenance the track is divided into districts
of 300 kms., each under a Maintenance Engineer, with three Chief
Permanent Way Iospectors. These again have Permanent Way
Inspectors with distriets of 18 kms.  Each coolie gapg consists of
6 men with a Headman, working 6 kms. of single track.

Rolling Stock

Locomotives and rolling stock are all of most modern design,
During the last few years most of the locomotives have been
supplied by Baldwins Ltd. of America, and Hanomag of Germany.
All these are of the « Pacific” type. Six «Garrat” locomotives
are on order in Germany ; they will be used for working the
heavy goods trains over the main pass between Ban Phaji and
Korat on the North-eastern Line.

Two « Diesel ” locomotives are employed for shunting work,
these are 200 H. P.

Six Diesel electrie locomotives have been ordered and will be
used on the wail train services and for passenger and goods
services round Bapgkok. The underlying motive in introdueing
Diesel electric traction is to save the long haul of firewood re-
quired to keep the Bangkok terminus supphied.

Passenger rolling stock is practically all of the bogie type,
and includes restaurant cars and night and day eoaches. Of
recent years all this stock has been supplied by British firms.
In some eases complete vehicles are obtained, but as a rule only
the underframes and fittings are purchased abroad aud the body
work is built in the Railway workshops. The last order placed
includes 30 all steel bogie coaches, the first of this type to be
employed in Siam,
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All the goods wvehieles, both of the 4 wheel and bogie type,
are purchased as required by open tender. Latterly European
Continental firms have been supplying all requirements.

Telegraph and Signals

The Railways maintain some 7000 kms of telegraph lines
for their own service, and in addition over 8000 kms. are main-
tained for the Post and Telegraph Department.  Long distance
telephones are employed to a considerable extent in traffic control,
and their use is being extendel.

Interlocking is installed at all prineipal stations. The plant
is mostly supplied by the Allgemeine Elektricitats Gesellschaft
of Berlin, Tyer's Tablet instruments and Neall's Token instru-
ments are emploved in some sections,

Finance and Traffic
The financial year for the system begins on April 1st.  The

figures for the year ending March 31st 1929 are as follows :—

Gross Receipis Baht 20,465,102
Working Expenditure i 8,063,570
Nett Receipts o 12,401,532
Renovation Fund & Special Reserve 1,397,605
Nett Profit 11,003,927
The Gross Reeeipts were made up as follows :(—
Coaching Baht ¥,319,696
Goods 10,908,179
Live Stock = 797,639
Miscellaneous W 439,588

A total of 6,205,500 train ks was worked at a eost of Baht
1.30 per km.
Organization

The State Railways is a Department of the Ministry of
Commerce and Communications.  The head of the Department
is the Commissioner General, a post at present held by Phya
Sarasastra Sivilakshana, o.M L e £, M Inst. Transport.  Dirvectly
under the Commissioner Geperal eome the Heads of the various
services, namely ; the Chief of Central Office, the Chief Auditor,
the Chief of Technical Office, the Chief Engineer for Ways and
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Works, the Chief Mechanical Engineer, the Chief Electrical Engi-
neer, the Traffic Superintendent, the Superintendent of Stores and
Hotels, the Legal Controller, and the Chief Highway Engineer.
As far as possible a weekly meeting of all the Heads of
Services is held in the Board Room under the Chairmanship of the
Commissioner General. At this meeting free discussion takes
place on all subjects affecting the Railway Administration and by
its means valuable co-ordination between the various services

15 obtained,

Hotels
Two hotels are maintained by the Department in Bangkok.

One, the Phya Thai Palace, is a Royal Palace which, being no
longer required by His Majesty, was converted to an Hotel. A
high standard of comfort is awvailable here for travellers. A
terminal hotel facing on to the main arrival platforms was put
into service about two years age. It is fitted with every modern
convenience, The ground floor contains the Entrance Hall,
Lounge, Offices, Restaurant, Kitehens, Ladies’ and Gentlemen's
Lavatories, Post Office, and at the Northern end is the Custom
House for dealing with incoming baggage. The upper floor has
nine bedrooms and a suite-de-luxe consisting of bedroom, bath
room and sitting room. Each bedroom has a private bath room
with hot and cold water laid on, and the most moedern sanitary
appliances. Communication all over the hotel is by automatic
telephone, which 15 also connected to the post-office system, so
that visitors can ring up any pumber in the Bangkok Telephone
Directory without leaving their room.

Projected Works

The old layout of the Bangkok Terminal Yard being rather
eramped and inconvenient, a new layout with extended platform
accomodation will be shortly put in hand.

A marshalling and sorting yvard is to be constructed at Bang-
sue, km. 8 of the Northern Line, from whence the goods trains
can be despatched direct to all lines. Work on this yard was
started during the financial year beginning April 1st. 1930.
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RaiLways

Tourist Interests

Bangkok itself is an extremely interesting city from the
tourist’s point of view. Permits can be obtained through the
Railway Information Bureau, situated at the Bangkok Terminus,
to view the Grand Palace, the Temple of the Emerald Buddha,
the Throne Hall, and other places. Guides are provided at a
moderate eharge.  Besides the above, the numercus “ Wats” or
temples are well worth a visit, as is the National Librarvy and the
Musemn, Trips by launch on the river both by day and after
dark are interesting and instructive,

At Ayudbya, km. 72 of the Northern Line, the old capital,
are many fine ruins. Chiengmai, the terminus of the Northern
Line, is well worth visiting, the scenery on parts of the line being
very fine. A comfortable railway hotel is found here. The
limestone eaves at Petehaburi, km. 150 on the Southern Line, are
very interesting.

More modern tastes are catered for by the Railway Hotel at
Hua Hin-on-Sea, km, 212 on the Southern Line. The Hotel, situated
close to the sea, is extremely comfortable and the cuisine excellent.
The Royal Hua Hin Golf Course, 18 holes, one of the finest courses
in the East, is available for visitors at a wmoderate charge.  First
class sea bathing is obtainable at all states of the tide, Tennis
and billiavds, are catered for, and scme rongh shooting is obtain-
able at nearly all seasons, A pleasant way ol visiting Bangkok
and seeing something of Siam  generally is to leave the mail
steamer at Penang and travel to Bangkok by the comfortable
International Express. The journey can be conveniently broken
at Hua Hin, from which place there are good daily trams to
Bangkok. After the Siam visit the traveller can leave by the
Eastern Line for the Cambodian Frontier, whence the famous
Angkor Wat can be reached by car and the journey continued to
Saigon.

Intending travellers are advised to purchase the Guide to
Bangkok and Siam, written by an expert and published by the
Royal State Railways. It is obtainable from the Information
Bureau and at Phya Thai Palace and Rajdbani Hotels. The
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CHAPTER XIX
HIGHWAYS

Siam, having for a long time entered upon the path of
modern eivilisation, willingly welecomes new ideas coming from
that eivilisation and does not hesitate to put them into practice as
soon as their utility has been demonstrated. Sueh, at least, has
been the ease with Land Communieations.

Highway Development in Siam has arrived at a eritieal turn-
ing point.  New methods of transportation, a greater volume of
traffic, a greater weight in loads, and vastly inerveased rapidity in
road travel—all these—have brought the Government to an issue :
either some very considerable and immediate change in the
character of the voad, or a serious and inereasing handicap in our
rivalry with other nations through the strain and expense of an
out-worn system.

This eountry has had five eritieal moments in the history of
her road system :—

1. The moment when bridle paths and cart tracks were
superseded by the parochial system of local roads,

2. The moment when the Departmment of Ways was created
within the Ministry of Communications in B, E. 2454 (1911-12),
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3. The moment when the Department of Ways was amalga-
mated with the Department of Royal State Railways, B. E. 2460
(1917-18).

4. The moment when the Law on Organisation of Railways
and Highways was promulgated in B. E. 2464 (1921-22),

To-day, the great fifth change is taking place —the adoption
of modern road construetion to meet modern methods of trans-
portation,

Before the formation of the Department of Ways, the powers
and duties of designing and constructing highways were vested
in the Local Authorities, viz:—the Lord-Lientenants and Loeal

TOVETIors,

In B. E. 2454 (1911-12), the Ministry of Public Works was,
by Royal Deeree, re-organized and changed into the Ministry of
Communieations, and the T)v[mrt.uwnt of Ways was ereated with-
in this new Ministry. Three years later, the first Road Com-
mission was appointed to formulate a poliey and programme for
highways. This brought about uniformity in road administration
throughout the Kingdom.

When the Royal State Railway systems, both North and
South, were amalgamated in B, E. 2460 (1917-18), the Depart-
ment of Ways, for economical purposes, was amalgamated to the
Department of Royal State Railways; thus making the railways
and the highways supplement each other,

The Law on Organization of Railways and Highways was
promulgated in B, K. 2464 (1921-22) and Highways were henee
definitely divided into two classes, viz:—State Highways and
Provineial Highways: the former are to comprise roads of
general interest destined afterwards to form portions of trunk
roads and the latter are to comprise roads of secondary or local
intervest, linking up with either to the railways or to the State
Highways.

The following table will give a eomprehensive idea of the
growth in importance of the Department of Ways and the pro-
eressive work it has, up to now, rendered to the country and the
public in general, It is to be seen that a steady progress has
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been made in following the prineiples and working out a definite
programme of highway construction, eompatible with the funds
placed at the disposal of the Department.  Also, in comparison
with neighbouring countries, the cost of construetion of roads in
Siam is relatively cheap, averaging about Baht 16,000 per kilo-

metre,
STATE AXD Provixoian Hicaways
NORTHERY CENTRAL | SOUTHERN |
Inyvisrox Drvisiox IMvISIoN Toral H‘.'lI.| \
P ST SN e : — | CF STATRE | —.° ""“,“]
| 5 SRR =l { 2R HIGHWAY Hxpenditure
Btate RGN ts| Btate| Irovineinl ! Btate BEg¥in- e
e P B i il i | eial |
e 1 - - | .
| | |
Em.| Em. |Km. Km. | Em. | Km. | Em. Baht
2461 | |
(1918-19) 380 2 [t 1.121 5,500 T | 882, 784.37
442 !
(1919-20) 280 2 nay* 1,000 3.507 4 11,213,072.50
2463 ' '
(1920-21) 420 <., 095* [ 1, 16] BBTG 4 1,470,127 .66]
2464 '
(1921-22) 422 5 | 2,005* 1,170 B, 687.5% |1,867.632.08
F46h | [ |
(1922-231418 | 15.51% 181 | 1.914" 1. 157 47.560, 1,771 l.ﬂiil.iTl,ﬁj
2466 [
(1B28-24) 455 25,017 149 24 1.181| 45.560 1,797 |2.:?U4,BEH.'?
2467 |
(1924.25)457 | 16.132 158 170 1,188 98.175 1,804 2 004,551.07
2404
(1925-26) 549 | 19.612 159 4595 | 1.950 50.515 1,958 2004 900 . 90f
24649 [
(1926-27) 625 | 85.612 159 | 799.5 1,250 50.515 2,034 [2,099,755.72
2470 | | [ [
(1927-28)|6G49 |.-35.Ei]11! 159 HIH. 305 1,247 55.988 2,055 I2,636,854.22
2471 | ' I

(1928.20) 770 55}.21’:5! 20 H2E 395 1,259 55.988| 9 895 3,718, 15000
| | |

* Cart tracks F Including Cavt trieks.

This is neither the time nor the place to give exhaustive
figures and tables showing annual traflic censuses taken on State
Highways ; suffice it to say that the vehicular traffic has been in-
creasing every year on every highway, and that the cost of trans-
port has been greatly reduced, wherever a net-work of roads has
been established, as ean be easily seen by the following few figures
taken at random from some annual reports on the Administration
of the Department of Ways.

Motor Car Traffic
Northern State Highway No, 3. Lampang—Chiengrai.
In B, E, 2469 the number of trips rvecorded is 81,606 and in
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CHAPTER XX
POST AND TELEGRAPHS

Historical
In the old days before Siam had mueh business intereourse

with the outside world, the postal system of the country was
based on a very simple organization. The Governor of each
town maintained a number of couriers who knew the quickest
voutes to all the neighhouring eities.  Important towns also had
special couriers who were well versed in fravel to distant cities
with which they had business conneetion. In the Capital the
Central Government maintained a large number of eouriers to run
to all the eities surrounding the metropolis, and a group of
special couriers who knew the quickest way to every city in the
Kingdom.

The originating office would send its couriers with the letters
to the mext town on the route in the direction of the point of
destination. The other towns on the route would provide couriers
to forward the mail to its destination. The routes were well marked
and known to all. Resthouses were provided along the routes,
which were kept in order by the people. The couriers were
treated with great respeect, and if they carried the King's letters
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gpecial treatment was atforded them on the routes.  For urgent
and important messages special eouriers made the entive trip, anl
it was the duty of the towns along the route to provide them with
fresh ponies and other facilities for reaching their destination,

This system was organized primarily for official messages,
but the business interests of the towns also could make use of the
serviee by special arrangement with the eouriers.  Merchants also
had their own couriers and made use of the routes provided by the
state.

Before the establishment of the Post and Telegraph Depart-
ment, foreign mails were transported throngh arrangements made
with the Straits Settlements at Singapore and with the Adminis-
tration at Hong Kong, through the intermediary of the British
Consulate in Bangkok. Ship eaptains also assisted the traders, hy
private arrangement to post letters at the next port of call.

This simple system was found inadequate as the internal and
foreign business of Siam developed.  Foreign communication was
uncertain, while inland intercourse was too slow, irregular and
inadequate, as no official provision existed for private mails.

In the year 1881 M. M. King Chulalongkorn commanded
H. R. H. Prince Bhanurangsi to organize a system of modern
postal serviee, and in the year 1883 the organization was completed.
The Post and Telegraph Department was inangurated with Prince
Bhanurangsi as its chief, and with a staff’ comprised largely of
Europeans and other foreigners, until it was possible fo train
Siamese officials for this specialized work.

The progress that was made was very rapid.  Siam joined
the Universal Postal Union in 1885, A post-office was established
in practically every town in the Kingdom and regular exchange
of inland mails were made, the hest routes and the guickest means
of communication available at the time being utilized.

Attention was also directed to foreign mails and the following
chronology of the progress will be of interest:

(1) In 1886 a direct exchange of mail was arranged between

Chiengmai in the north of Siam and Rangoon in Burmah
by an overland route,
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(2) In the same year direct exchange of mails between
Southern Siam and Penang was established through the
towns of Puket and Saiburi (Kedah.

(3) In this year direct bags of mail were also exchanged
between Bangkok and Brindisi, Naples and Paris to
aceelerate communication with Europe.

() In 1887 a direct exchange of mail between Bangkok
and Saigon was established.

() In 1890 an exchange of overland mail between the
Eastern Provinees and Cambodia was established through
the cities of Battambang and Pnompenh,

(6) In the same year the Laos Provinee of Indo-China was
connected to the Northern and Northeastern Provinces
of Siam by the exchange of mails between Mukdahan
and Savannakhet, Nong Khai and Vientiane, Utaradit
and Paklai and between Chiengmai and Banhouei Sai.

The administration speedily established postal facilities bet-
ween Siam and foreign countries by every means at its disposal,
Direct exchanges of mails were put into effeet whenever possible,
while, when the volume of transactions was small, other foreign
offices were utilized as intermediaries to transit the mails. Both
Hong Kong and Singapore, two world important shipping centres,
were utilized largely as transit offices for mails to various eountries
of the world.

The inland business was gradually improved to meet publie
reguirements, and with the development of modern means of tran-
sportation the Post and Telegraph Department was enabled to
speed up communication by taking advantage of all such available
means of transport for despatching the mails.

The establishment of the Siam Steam Navigation Company,
which operates regular steamers to the various ports on the East
and West Coast of the Gulf of Siam, afforded a gquicker mail ser-
vice to and from all the ports on the Gulf of Siam. However,
since the opening of the Sonthern Line in 1917, all the towns on
the West Coast of the Gulf have been better served by the railway,
leaving only ports on the East Coast to be served by steamers.
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The postal service took advantage of all other means of
transport facilities available, and thus vow-hoats were utilized on
waterways, bullock carts along eart tracks, and pack animals or
carriers where there were only foot paths. Of late years the
Kingdom developed other modern means of communieation and
the postal authorities promptly made use of them, with the result
that motor boats have replaced row-hoats along the waterways
and motor ears replaced bulloek carts along the highwayvs. The
railways have become the backbone of the postal serviee, while
aeroplanes are utilized to transport mail to inaceessible sections
of the country in a few hours, in place of foot earriers or pack
animals which used to thread their way over jungle or mountain
paths, often requiring weeks to reach their destination. Com-
munieation routes and facilities are improving steadily, and the
Post and Telegraph Department iz ever alert to take advantage
of the changing conditions for the benefit of the publie.

Bangkok, the capital and metropolis of Siam, is served by 8
regular post-offices and 81 licensed post-offices. Those numbering
from 1 to 100 transact every kind of postal business, while those
from 101 upwards only do inland business. ]

Every ecity in the provinees has a regular post and telegraph
office giving almost every kind of service.  In the larger towns
there are also agents or licensed post-offices, while in every
distriet or Awmphur, there will be found a licensed post-office
which accepts inland telegrams also, whenever there is telephone
connection with the nearest Government post-office for trans-
mission of telegrams.

Most of the railway stations of the Department of the Royal
State Railways also transact postal work.  Some will aceept
foreign telegrams and all will transmit inland telegrams,

Thus Siam possesses at present a total of 832 post-offices, of
which 118 are regular post-offices, 396 licensed post-offices and
318 railway post-offices. The volume of mail matter dealt with
by these oflices in a year is approximately 14,000,000 pieces, and

is growing steadil y
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The Telegraphs

The electric telegraph was introduced into Siam by the
Ministry of War in theyear 1875 and was orviginally utilized for
official messages only, In that year a line was constructed
between Bangkok and Paknam, about 45 km. in length, with a
submarine connection to the light-house at the bar. It was main-
ly used for news of shipping.

In 1878 another line was constructed connecting Bangkok
with Bang-Pa-In, up the river from Bangkok, and this was later
extended to Ayudhya, the old capital,

The newly founded Post and Telegraph Department entered
upon the construction of a telegraph net-work for the Kingdom
. earnest. In 1883 the Hastern Line was opened for public
serviee, conneeting the capital with Prachinburi, Krabindraburi,
Aranya Pradesa, Sisophon and Battambang, and through the Indo-
China system with Saigon, which provided an outlet for interna -
tional telegraph service to the rest of the world,

In the same year the two lines to Paknam and Ayudhya
were taken over from the Avmy and opened for public service
under the Department.

In 1884 the Western line from Bangkok to Kanchanaburi
and to the Burmese frontier, {or connection with Moulmein was
completed.

The construction of the inland net was pressed forward, and
within 15 years from the introduction of the electric telegraph
into the country all the important ecities in the Kingdom were
linked up by this modern means of communication. Wherever
possible the inland system was linked up with those of neighbour-
ing countries at frontier towns, as with Burmah, throngh Me Sawt
in 1898; with the Federated Malay States in 1899, through
Songkla and Kedah; and in the same year with Indo-China
through Nong Khai.

Considering that the ereation of this extensive telegraph
system was carried out when there were neither railways nor
roads, and with an untrained stafl, the work accomplished was
very creditable. However, these lines, passing through heavy
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Jungle in most parts. were very difficult and expensive to main-
tain.  Gradually the telegraph lines were re-located along the
railway zones or along the highways, as soon as such rvoutes of
communication were built, with the result that these lines are
now cheaper to maintain and are more dependable in their opera-
tion.  This poliey is being continued in connection with the
present extensive programme of railways and highways de-
velopment.

The inland telegraph fees, for a considerable time were fixed
at one tieal for a maximum of 10 words, This rate, in 1929 was
reduced to 80 satangs for 10 words and 5 satangs for every
additional word over ten, with the result that the traffic has
considerably inereased from 489,064 in 1926 to a present average
business of more than 800,000 inland telegrams a year,

Siam now has 581 telegraph offices including 221 offices at
railway stations and 242 offices at licensed post-offices,

The total length of telegraph lines in the Kingdom is now
8,649 km., consisting of 8,597 km. of wire open line; 30 km. of
wire underground ; 2 km. of underwater cable.

The foreign telegraph service was maintained from the
beginning, and through arrangement with the neighbouring eoun-
tries and the cable companies, three routes were established for
telegraphic communication with the outside world. These were
the Eastern. Line through Saigon, mainly used for serviee to
China, Japan, Indo-China, the Philippine Islands and Awmeriea ;
the Peninsular Line through Penang for serviee to Malaya, Duteh
Kast Indies, Australia, and as alternative routes to India, Europe,
Alriea, and America; and the Western Line through Moulmein for
service to Burmah, India, Europe, Afriea and America. Any of
these lines could be utilized for telegraph communication with any
other office in the world.

Formerly only the ordinary Morse instruments were employed
in the service.  With the inerease of traffie, quadruplex Baudot
printing instruments were used for traffic with Indo-China and
Wheatstone and Creed printers for serviee with Malaya. The
telegrams are received in printed slips—eliminating errors in ve-
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ception and decoding, and save considerable time in delivery to
the public.

Siam joined the International Telegraph Union in 1885 and
has been represented regularly at all the congresses.

The Telephones

The first telephone exchange was established in Bangkok
the year 1886 with 61 subseribers, using the magneto instrument
on a single wire system.  This installation served satistactorily
until the introduction of electrie lights and electric trams into
Bangkok. The system was tolerated for 20 wvears and then
abandoned for the present central battery double wire plant.

The growth of the system was rapid, but due to the lack of
funds, it was not possible to lay down a comprehensive scheme
based on best methods or materials,  Under these conditions the
growth of the service brought out the weaknesses of the plant,
which could only be alleviated but not overcome.

The Government therefore has decided to veplace the present
system with a complete new underground eable net and modern
instruments and equipment.  To meet the particular engineer-
ing conditions and  serviece problems presented, the under-
ground construction will consist of armoured cables which at
street crossings will be laid in steel pipes. The two exchanges
will be the last word in modern equipment, and the manual system
will be replaced by a complete automatic installation, It is
expected to complete the work by 1933, when Bangkok will have
as modern a telephone system as can be procured.  The salvaged
material of the present plant will be utilized, as far as practic-
able, in the development of telephone service in the provineial
towns, which are being supplied with telephones to meet the
requirements of their steady business expansion. Several such
inland ecities have recently been equipped with exchanges, the
double wire-magneto-call central battery system being employed.
The reliability of the magneto calling and the cfficiency of the
central battery speaking ave combined in this system, which has
heen developed loeally.

The plan of the Administration is to encourage the building
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up of small exchanges in inland eities, to extend lines to all the
Amphur, or distriet, offices of the provinces, and later to eonneet
these exchanges by trunk lines, thus working up to the scheme
whereby each distriet can be in telephonie communication with
any other in the Kingdom.

At present a simple system of long distance telephone eall can
be arranged between any two ecities, by utilizing the telegraph
wires during slack hours in the telegraph serviee three times
daily, as ecach telegraph office is equipped with a long distance
telephone instrument.  The postmaster, on request, will arrange
for the attendance of both parties at the appointed time,

The telephone serviee of  Siam comprises eighteen exchanges

with subseribers and ealls as follows :

|
Local Exchanges . Bubseribers Calls per vear
| :
Bangkok 2 2 421 12,497,965
Provinees 16 a4l 1,382 255
Total 18 ' 3,162 13,880,220
, |

Radio

Wireless telegraphy was first demonstrated in Siam in the
year 1904, with two portable equipments set up at Kohsichang in
the Gulf and at Bangkok, but the development of the science at
that stage was not sufficiently advanced to justify the Post and
Telegraph Department in establishing permanent stations in the
country.

In 1907 the Ministry of War introduced field sets and
detailed some of its army officers to study this important branch
of Engineering. Early in the year 1914 the Ministry of Marine
established two coast stations at Saladaeng (Bangkok) and Song-
kla, ultilizing the Telefunken spark system. The stations were
for naval use only, but in 1919 they were opened also for general
shipping serviee under arrangement between the Ministry of
Marine and the Ministry of Communications, which controlled the
Post and Telegraph Department.

Later, in 1920, the Ministry of Marine set up another small



o=

“Suapreeg ‘uonelg oipry SUIPPTWSURL [, 9ARMIIONS " A\ "N OF Moy

o e
i

4 G Lk

: v AT i o 3T TR e b
A A T SR i e LR
K — B B e R L A e, ST o,

ey
e







Post AXD TELEGRAPHS 203

station at the outer light ship at the Bar, and in 1924 the Post
and Telegraph Department established another coast station at
Koh Kham (near Kohsichang) for use of ships in Kohsichang
Harbour.

Siam joined the International Wireless Convention in 1906
and enacted a Radio Telegraph Law in 1914, in compliance there-
with and to regulate the use of wireless in the country. Up to
then only coast stations were considered, but the progress of
international communication was also being examined, and Siamese
engineers were sent out to Europe to study modern developments.

Then, in the year 1927, with the reorganization of the
Post and Telegraph Department, all the coast stations operated
by the Navy were taken over by that Department and
opened for full public svrviee. Additional receiving apparatus
was acquired and arrangements made to receive all the available
foreign radio news for the newspapers. Plans were developed
for direct communication with Europe and surrounding countries,
This scheme provided for a group of transmitters at Saladaeng
station and a group of receivers at Bangkok Noi, some eight
kilometres distant from the transmitting stations, with a central
control at the General Post Office, where actual transmission and
reception would take place.

A contract for a 20 kilowatt shortwave and a 3 kilowatt
longwave equipment was placed with Messrs, Telefunken, and a
one kilowatt shortwave transmitter with the Radio Corporation
of America to carry out the above scheme,

In 1929 the international radio serviee was opened to the
public at lower rates than the prevailing eable rates and with
greater speed and dependability than hitherto obtainable.  Dirvect
connection was established with Gernany, England, France, Indo-
China, Java, Philippine Islands and Hong Kong and through these
countries to all other stations of the world.

The coast station at Saladaeng with the new 3 Kkilowatt
longwave transmitter is capable of conmmunication with ships
the China Sea and Indian Ocean by telegraph and with those in
the Gulf of Siam by telephone in addition. The long power
shortwave transmitter can communicate with any country in Asia,
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Length Air | Number Snlien Weight of
af Craft of e
YEAR Routes | Kilo- | Persons .rm’!;” Merchandise
| Opened | metres Tran- ; ; .
km. | Flown | :;5::::119{1.' apotied b
B. E. i Kg.
2465 (1922-23) 363 | 8,160 1* | 1,706 9,417,490
D4BG (1923-24) T4 | 45,764 43" 1,605 5,558,967
2467 (1924-25) TH | 79,305 53 2,725 | 7,215,489
2468 (1925-26) 794 | 76,330 65" 3.042 | 10,861,870
2469 (1926-27) o4 | 98,456 | 1,860 3,961 | 14,008,200
2470 (1927-28) | 704 | B2 BT6 | 1,578 4,848 17,564,010
2471 (1928-29) : Thd | T8, 145 245 _H.-iﬁﬁ 18,152 080
|

® Execlusive of free passengers,

In the past year a change was made in the routes, which
illustrated the difference between commercial air operations in a
well populated and high commercially developed region, and one
which is yet to be developed., In Europe and Ameriea commereial
aviation supplements the railway and tlstﬂanmhip lines with a faster,
though more expensive service, but in such undeveloped regions
as are served by the Siamese air routes, commereial aviation pre-
cedes the railway, and retires before its advance, until there is
sufficient eommerce to justify the faster service by air. Thus in
1929, with the extension of the railway from Korat toward Ubol,
it was found advisable to transfer the original air route, extending
from Korat to Ubol, to new nndeveloped territory, and service was
opened from Korat via Roi Et to Nakon Panom, a more northerly
point on the Indo-China frontier.

But it is as the safest, and most economical gateway from
Europe and Ameriea to China, the Philippines, Dutch East Indies
and Australia that Siam is assured its advantageous position in
international aviation. The Government, sensing the importance
of this situation, has already taken the initial steps to free the
mountaing and jungles of their danger to airmen, and make the
airways through Siam the equal of the best in any land, through
the establishment of proper ground facilities,

It is possible to fly from India to the Duteh East Indies and
Australia by seaplane along the Burmese, Siamese and Malay
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CHAPTER XXII

COMMERCIAL ADMINISTRATION

This chapter is concerned with the various activities of the
Ministry of Commerce and Communieations that ave conneeted
with commerce or commercial progapanda, in so far as they have
not been dealt with in previous chapters. They arve arranged, for
the most part, under the headings of departments or sections.
Department of Commercial Registration

The Department of Commereial Registration eomprises four
Sections, viz, —

(1) A Buwreaw for the Registration of Pavinerships and
Companies, whose duty is to register and eantrol Partnerships and
Limited Companies, and to see that they conform to the Laws in
this matter. Companies and Partnerships which have been regis-
tered are classified as follows :(—

Ordinary Partnerships 154
Limited Partnerships 63
Limited Companies 092

(2) A Trade Marks Office, whose duty is to receive appli-
cations for the registration of Trade Marks, for consideration
when the Law on Trade Marks and Trade Names has been






Working Standards

Inclading measaring instroments of enpaeity for liguids, metal and metallie-
linen tapes, brass weights and measuring instrument= of capacity for dry materials,
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Life & 2
Marine , 15
Motor i

1n

Each Fire Insurance Company has to deposit with the
Government a sum of 100,000 Baht, or security to that value.
Fach Life Insurance Company has to deposit in cash or security
to the value of 50,000 Baht, or one-third of the premiums received
in each year, whichever amount is higher.

Bureaa of Commercial Information & Trade Enguiries

The activities of this Burean consist of the following
sections :—

Commereial Information.—For the convenience and re-
ference of merchants, travelling agents and visitors to the Econo-
mic Museum, a complete list is kept of all firms—both wholesale
and retail—together with their addresses, and telephone numbers,
This section has also the duty of supplying information to all
ndividuals, firms and manufacturers established in foreign count-
ries desirous of trading with Siam.

Trade Enguiries.—For the promotion of trade, this seetion
puts the merchants of the interior of Siam in touch with those of
the Capital and the latter again in touch with firms abroad. Tt
undertakes the collection of information respeeting the fluctuations
and the roling prices of all commodities in the Siam market, and
a list thereof is compiled daily and available for inspection to all
interested in the trade of the country.

Padi Report—A register is kept of padi landed in all
Bangkok rice-mills showing quantity, quality, price and place of
origin.  Though this register is available for public inspection at
any time during office hours, yet many firms prefer to have the
information supplied them daily, so they subseribe to this Section,
the fee being Baht 60 per annum.

Other Activities.—In addition to the above this Bureau has
the eharge of the record of Meteorological Observations, and
the supply of data to many Government Offices and Newspapers,
The instruments arve open to public inspection day and night.

A Commereial Directory is published by this Bureau at cer-
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Note on the Authorship of the Chapters
in this Volume

As stated in the infroduectory note, this volume is partly based on a
sevies of pamphlets issued in 1926. It is preposed to give here the
authors of those pamphlets that have been used in this volume, to indicate
roughly the way in which the original pamphlets have been treated, and
to give the authors of the articles in their present form.

1. Physical Features. The pamphlet was written by W. M. Gilmore,
Technical Expert, Royal Survey Department, and has been reprinted
practically unchanged.

11. Geslogy. The pamphlet was compiled by A. Kerr, Director of the
Botanical Section, Ministry of Commerce and Communieations, and has
been revised for the present chapter by the same author.

I1I. Climate. The pamphlet was written by H. Brindli, of the Royal
Itrigation Department, Ministry of Lands and Agriculture. The pre-
sent chapter is a revision by the same author.

IV. Flore and Vegetation. The pamphlet was by A. Kerr, who has
revised it for the present chapter.

V. Fauna. The pamphlet on this subject and the present chapter
were both written by several authors, as follows :—

Butierflies by E. J. Godfrey, late Organising Science Master,
Ministry of Public Instruetion; it has been reprinted practically
unchanged.

Other Insects by W. R. 8. ladell, chief of the Bureau of Agri-
cultural Science, Ministry of Lands and Agrieulture, revised and enlarg-
ed by the same author.

The remainder of the #aune was written by H. M. Smith, Adviser
to the Department of Fisheries, Ministry of Lands and Agriculture,
who has revised and extended it for the present chapter.

VI. Ethnology. ‘The pamphlet was compiled by A. Kerr. The present
chapter has been re-written by E. Seidenfaden, late of the Provincial
Gendarmerie.

VII. Mining. The pamphlet was written by various officials of the
Royal Department of Mines, Ministry of Lands and Agrinuituru, who
have revised and largely re-written it for the present chapter,
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VIII. Forestry. The pamphlet was by D. R. 3. Bourke-Borrowes,
late Adviser to the Royal Forest Department, Ministry of Lands and
Agriculture. For the present chapter the statistics of the original
pamphlet have been brought up te date by Phya Darupban Pitaks,
Chief Conservator of Forests, of the above Department.

1X. Aguatic Resowrces. The pamphlet was by H. M. Smith, who has ve-
vised and partly re-written it for the present chapter.

X. dgricultural Seience. 'This chapter is by W. R. 8. Ladell. It did
not appear in pamphlet form.

XI. [Irrigation. The pamphlet was by C. D. Gee, Consulting Engineer
for Trrigation Works, Ministry of Lands and Agriculture.  If has been
re-written for the present chapter by the same author.

XII. Riee Industry. 'The pamphlet was by Phra Pramonda Panna,
Editor of the * Record ™, Ministry of Commerce and Communications,
who has revised it for this chapter.

XIIL. her Crops. This chapter is by W. K. 8. Ladell. It did not
appear in pamphiet form.

XIV. Lac Cultivation. The pamphlet was by Luang Prakit Sahakorn,
Superintendent of the Economic Enguiry Section, Ministry of Commerce
and Communications, who bas re-written it for this chapter.

XV. Minor Industries. 'This is by A. Kevr. It was not in the
pamphlet series.

XVI Co-operative Movement. The pamphlet was written by Luang
Dej Sahakorn. 1t has been vevised by the same author for this chapter,
and approved by the Registrar of Co-operative Societies.

XVII. Foreign Trade and Commerce. In the pamphlet on * Resources ',
which was written by R. 8. le May, Adviser to the Ministry of Commerce
and Commuuications, there was a sub-section on Foreign Trade and
Commerce, which has been revised and partly re-written for this chapter
by A. Kerr.

XVIIL. Railways. This chapter is by Phya Sarvasastra Sirilakshnana,
Commissioner General of the Royal State Railways, Ministry of Com-
merce and Communieations. 1t did not appear in pamphlet form.

XI1X. Hoads This chapter is by Phra Sathien Thapanakitya, Chief
Highway Engineer, Department of Ways, Ministry of Commerce and
Commuunications It was not in the pamphlet series.

XX. Post and Telegraphs. The author of this chapter is Phya Prakit
Kolasastra, Director General of Post and Telegraphs. It was not issued
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tostoma (pla kok), 166 ;: Arius, 55; Betta splendens, 60; Botia
hymeophysa, 55; Botia modestan, 55; Carangidae, 57 ; Catla
(pla kaho), 165; Chanos chanos, 56 ; Chirocentrus dorab, 56,
166; Cirrhina (pla nuan chan), 164; Clariidae, 54 ; Clupea
(pla lang kio), 166; Ctenops, 60; Cyprinidae, 55; Cybium,
5 Hi? Gvc-lfm}mhrhthw (pla tnklk pla nam Irm,f_{m, 164 ;
O umcﬂﬂqqrw (pla lin ma), 166; ”ll'lﬂ'lh{lrh sa), 166; Dermo-
genys, 59 Dussamieria (pla luk kluey), 166 ; Engraulis (pla
meo), 167 ; Epinephelus, 56, 167 ; Galeoeerdo, 52; Glyptos-
ternon siamensis, 54: Hampala (pla kasub), 164; Helicophagus,
54: Hilsa, 56, 166 ; Hippoeampus, 581 ; Lates (pla Lqmnﬂ')
166: Lates calearifer, 56: Lutianus, 56; Lucicsoma (pla ai
ao), 165; Macrones, 55; Megalops npnnnidm 56 ; Mobula
batus, 53: Mugil, 58, 167: Narke dipterygia, 53 ; \ntuptm‘uq
(pla chalat), lhh Notopterus chitala, 56 ; \ntnptu us notop-
terus, 56 ; ﬂphim-phuluﬂ, 59, 165 ; Osteochilus (pla prom), 164 ;
Osteogeneiosus, 55 ; Oxyeleotris marmoratus, 58 ; Oxyeleotris
sinmensis, 58; Pangasius, 54 ; Pellona (pla put), 166 ; Perioph-
thalmaodon, 58 ; Periophthalmus, 55; PisoGdonephis boro, 57 ;
Pisoddonophis (pla lai), 166 ; Plotosus anguilans, 54 ; Plotosus
canius, 54; Polynemus (pla nuad pram), 166; Pristis enspi-
datus, 54 ; Pristis perrotteti, 54 ; Psendeutropius 54; Puntius
(pla soi). 164 ; Rhinodon, 52; Rhinoptera javanica, 53 ; Seom-
her kanagurta, 57, 167 ; Siluridae, 54 ; Stegostoma tigrinum,
53 : "ﬁL{ﬂrphmna“ﬂL klun‘: 167 ; St lJIl‘lEl.tLL'I‘-, 59 ‘::ltmlll ateus
(pla chalamet), 167 ; bumptma (pla lin kwai), 166 ; Thynni-
chthys (pla klet tee), 165 : Toxotes jaculator, 59 ; il]lepuﬂilﬁ
u’]lil‘ulllti} 166,

Fisheries, extent of industry, ... 163

Fishing-nets, traps, ... 171

Flora :
Acanthus ebracteatus, 29; Acorns ealamus, 33; Acrostichum
auremm, 29; Allamanda spp, 33; Antigonon leptopus, 33;
Atalantia monophylla, 36; Azima sarmentosa, 31; Borassus
flabellifer, 38: Bougainvillea speetabilis, 33; Capparis
sepiaria, 31 ; Gnlnhmtmn :lllu-:ll'um'lﬂ.ut, 31; Canna, 33,
Capsicum -.pp }: Cassia siamea, 33 ; Cerber 1 UIIU”H.II] 20';
Coecinnia {:nnlﬁnli:l,, 31 ; Cnlulm.!ltn triflora, 31; Cynodon
dactylon, 33; Cyperus malaccensis, 29 ; Ui‘t-lln:rgiat cochinehi-
nensis, 40 ; Delonix vegia, 34 ; Derris trifoliata, 29; Diptero-
carpus alatus, 30; Echinochloa Crus-galli, 33; Eichornia
crassipes, 29, 32; Enterolobium saman, 31, 33; BEupatorium
odoratum, 82; Euphorbia pulcherrima, 33; Gigantochloa
ligulata, 37 ; Hydnocarpus anthelminthiea, 34; Hydnocarpus
ilicifolia, 36 ; Hw,{rmu:-a arvistata, 29; Ipomoea reptans, 29;
Lemna spp., 33; Mangifera spp., 36; Maniliot utilissima, 33;
Melalenea lencadendron, 37 ; Mimulus orbicularis, 31 ; Mono-






























