CHAPTER II1I

SEDIMENTS IN THE GULF OF THALLAND

Thailand is sifc

: /)lipi; between Latitude 6°

and 20°N and between ' 1 a7 : The Gulf of Thailand
extends from the shr "=osth China Sea over 750
W% sula and Indo-China.

The coast of the Cer, ‘ % northern boundary.

The Thai-Mal e 1 ok and has only narrow
coastal plains, cross A TEL 1 wrs. Through the vast

Central Plain of Thaildfd ~ the Chao Phraya River,

and its branch the Ta Chiscifs > small square head of the

Gulf which so-caNie————————— 9>/ ’lanked by the Mae
‘ v-' i d
Klong River on itssd:Z

eastern side. These 4 main rivers transport Yediments to fill the

Gulf with ﬂﬂﬁﬁwmwm? load depending

upon slope fjjadient and discharge condition, as indicated by
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vanaph  , Jalichandra, Johnson, Sresthapas an a:ﬂor, 1951;

Achalabhuti, 1974). Along the western coasts of the Peninsula,

akong River on its

rivers are short because of the proximity of the continental divide,
hence sediment influx is low. Along the west coast of the Gulf, the
Pattani River and the Tapi River carries considerable amount of silt,

resulting in wide, flat coastal deposits, and delta formation at Surat
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Thani and Pattani Provinces. The Phetchaburi River also gives rise to
a wide deltaic plain. However, the previous four rivers are
responsible for the major influx of gsediment into the Gulf (Pitman,
1982). Windom, Paulsen, and Hungspreugs (1982) found most of the
sediments in the Upper Gulf are land -derived in origin which deposit

with the rates between 3.3-8.9 The sedimentation rate of the

northern part of the Upps! - #1-9 times higher than the

southern part.

The average ~g —_— tntal area of about

320,000 km® is 45 ® Mhcal part are 70-86 m.

The square (' Aol \ X\ MAd of the Gulf has an
average depth of 15 A A, Luw OB hern coast the bottom

gslopes gradually downwar t.: 4 m in its mouth between

Sattahip and Hua-Hin. Thaiie )‘.J with its rocky offshore
jsland, iz =1ighi A Generally, the
% |r‘
eastern side is sha—4’ —~ky steep slopes of

the western coast {lm.;re, 1966).
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of the mclina of the Central Plain of iln.nd in ch the Chao
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to 3,000 m in thickness. Even at present the rivers build

layers
their delta southward into the Gulf with an average accretion of about

5 m/yr.

The mouth of the Gulf opening to the South China Sea is about

200 miles wide surface, but below 50 m there is only a 30-mile wide
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channel connecting with the inner deep basin of the South China Sea
with the sill depth of 58 m. The channel cuts between a 30-m ridge on
the north extending southwest from Cape Ca Mau and a 50-m ridge
extending northeast from Kota Bharu (6.3°N, 103.2°E) (Ichiye, 1966).

The sill considered to be an underwater continuation of the hills

along the West Cambodian Cos . -eyvered with a relatively thin

Along the siwe I B .. loor is interspersed
' as islands. Those
of Mesozoic-Upper
ragments to the sea
ulf of Thailand is

floored by modern det g% ¥ \ mla.hhuti, 1974).

The Gulf may be cn twa-lnyers shallow water
estuary. Low Bll‘l = cep~diluted by heavy

precipitation an{“j fY') at the surface.

Average surface Mli ity 15 — H ter and 3.1-32.0 ppt

in summer. There is ghginflow of watgy from the South China Sea into

the Gulf Meﬂﬂu %Ilf}m% ;tw:g %]ﬁ This water has

high salinity a.hnva 34.0 ppt gand relat velr low tBI ature below
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itely 50 m (Ichiye, 1966). The climate in the northern part

of the Gulf is different from the southern part. In the northern
part, the rainy season under the influence of southwest monsoon starts
from May to October with highest precipitation in September. The
lowest precipitation occurs during the dry season (northeast monsoon)

in January with highest precipitation in November and lowest in April.
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Wind-driven currents are generally less than half a knot, north to
northeast at entrance, cnunterplnck—wise inside during the summer, but
southerly at the entrance and clockwise inside during rainy season and
winter. However, neither the northeast nor the southwest monsoon

during winter and summer , respectively, is constant in direction or

velocity over the Gulf as a | 1966).

The combined s " — inds, tidal current,

freshwater runoff ana <x- xhxrﬂqduce localized areas

paArca is upwelling from

N

~om the upper layer.
coast in August and
N W.ry, while slightly

\II
: \\ Mcalized area south of

\

co®:red in the central part

cerved along both the east

-l

-
L}

1

eastern side of the } P = 1lippines waters and

and the west'cnns«;; Jigher than in the

the Celebes Sea. The rich pruduct1vity of the Gulf is attributed to

vertical .ixﬁﬂﬁqwzmwmmimu from the

gmmmmummmaﬂ

There are few geological and geochemical studies on sediments
of the Gulf of Thailand. Texture, colour, organic contents and
minerals are of main interest e.g., Emery and Niino (1963), Aoki
(1976), Kengkoom (1980), Kasemsupaya (1981), Kengkoom and Rodmanee

(1982), Yamamoto and Yada (1982) and Umnuay (1984), etc..
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The sediments in the Gulf of Thailand can be classified
genetically into 6 types: organic, authigenic, volcanic, residual,
relict and modern detrital. The bulk of sediment (85-97%) is detrital
in origin, therefore, it is chiefly recent deposits (Emery and Niino,

1963). Dubach (1968) reported .that the bottom of the Gulf is

principally mud, although ir . of mud-sand, sand, gravel,

‘.‘/J itopographic elevations,

and rock occur near the

while the bottom outsi . C— —.'>s gand, but mud occurs
off river mouths. . ecluded that grayish
calcareous sandy mur ted throughout the
Gulf. However, thes: = were done visually

not systematically, tF 3 Gult.

Yada, Takaki, _
McIntyre grab sampler ».ﬂ

They found that most o -"E:"'-"':* diment from the Gulf was

A II'I.
; ‘\ 0 (1982) using Smith-

|iaa

m the Gulf of Thailand.

blanketed with gr ; - '-:‘[ dy sand. In the
central p&rtiun of --; e Pil—-eddish brown mud of

B

only 1-2 cm thickness, ‘phmh was nuspected to be uaathered products of
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the coastal rflkion of the Huluy Pennisuln. In some plncea the
QRN mﬂm'mm =

ﬂmnnafnnilu and forraminiferal remains. nﬂm brownish
silty clay is dispersed abundantly into the Upper Gulf from the Chao
Phraya and associated rivers but not deposited in the Central Region
of the Gulf bottom floor, judging from the lithology of bottom

gsediments.
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The study of clay minerals distributions in the outer part
of the Gulf was done by Aoki (1976) and Chen (1978), which are omnly 2
works taken in detail of clay mineral compositions in sediments of the
outer part of Gulf of Thailand. Recently, clay mineral compositions
of sediments from the inner part of the Gulf was studied by Dharmvanij

and Sompongchaiyakul (1987) £y

In term of pols 5 éﬂb&r of works has been
done in analyses of — ‘ of the works reported

total metal content Megbasis i.e., correction
carbonate or quart; : gy Sifor. Such the works

of Polprasert, Vor, mara, Arbhabhirama,

Traichaiyaporn, K \ %(1979), AIT (1980),
Idthikasem, Bamrungr: JF g ‘ ¢ r n % Chingchit (1981), who
worked on total metal = the the Upper Gulf of
Thailand. While Henasvef o rﬁwiw&t (1981) worked on

sediments from {123 1 ae 'Klong, Ta Chin,

Chao Phraya and L B )2) studied the Chao

Phraya estuarine: eduenta. i1nerefore, :panson is nearly
impossible. dﬁ i iments analyses need to
be interpr@ﬁc mﬂﬁgﬁﬂﬁﬁs alone without
consi ﬁﬁﬁﬁnﬁ effedt will not £held any use@/l information
FUAWIINERY

However, the works of Jaturanon (1983), Hungspreugs and

for po

Yuangthong (1983), Jindasombatjareon (1983) , Windom, Silpipat,
Chanpongsang, Smith and Hungspreugs (1984), and Petpircon (1988) are
the first works taking into account partitioning effect. Partitioning

study should be more meaningful for pollution study providing that
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contamination is kept to a minimum.

Those wokers concentrated their studies to the upper part of
the Gulf of Thailand, very few works were done in the lower part.
However, Kengkoom (1980) and Kengkoom and Rodmanee (1982) had studied

sediments in the Lower Gulf in te f total metal contents.

It is obvious th-! the Gulf of Thailand is

still sketchy and incg 3§ ss = 1C, S8ystematic ground-

work is done.

The in dept! al leaching was done

by Jaturancon (1983). NhFe, Fb, Mn, Ni and Zn

in various sediments ‘% hailand were analyzed

using 3 methods namely MNC1, sequential leaching
]

method and total digesti j§F. Bt most of the metals are

—

j’rr ;
lated t 11 ¥ 1 d Cu d
accumulated naturally ,’F—-"LW an u deposited in the

northern part of [ e ¥ Zeffsc in origin. The

metal contents inQ J M J:t of the Gulf are

2

gimilar to the nntu gL leve I, eppu—mm—" '1oni-;,;tudr showed that Pb,

n, Mn and Fe were prﬁﬁntially bouf/ to oxyh xides, while Cd and

o v e UBHSNEN I WETTS

¢
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The percentage by weight of sand, silt and clay is plotted in

a ternary diagram proposed by Gorsline (1960) (Figure 6) and the type
of each sample is classified accordingly. Of the 73 samples, 7 types
of sediments namely sandy clayey silt, silty sand, clayey silt, sand,

sandy silt, silt and silty clayey sand are found in a decreasing order




- AU n&mmmra

5 I ® §

L ]
SAHD _—— - .
TN W TASA0T F I V4 V| F
-m& : 3 !?ﬁf. = T = ——r
SAND L 2wt & %t v s SILT

Figure 6 Ternary plot of sand-silt-clay component according to the categories of Gorsline (1960).
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of abundance.

In the Upper Gulf percentage of silt tends to be highest
around the river mouths and decrease gradually southward with the
increase in percentage of sand (Figure 7). In the Lower Gulf

percentage of sand tends to be relatively high in sediments along the

northern and northeastern 8ilt is the most abundance

fraction in the middle , ’/J;I the Lower Gulf (Figure

8).

It is amaz} - W tudy is still quite

comparable to th ; decades (Emery and

Niino, 1963; Dubach oto and Yada, 1982;

Umnuay, 1984). The in size still remains

relatively the same (F % may be concluded that

the Upper Gulf in und M:nces of the 5 rivers

discharging into it while. b sediments are likely to be

transported from = 4> ) f South China Sea.
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has never b n studied 1‘r detaile until Dh vanij and

smanwas&ﬂn‘g i WQ’}%{F‘ acHrehenaive

study vious works by Emery and Miino (1963), Aoki (1976) and Chen

(1978) have only studied mineralogy of sediments collected from the
parts that should be rathet called South China Sea than the Gulf of

Thailand.
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Figure 7 Distribution of grain size along the Upper Gulf of
Thailand, represented by histograms.
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Distribution of grain size along the Lower Gulf of Thailand,
represented by histograms.
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General descriptions of total sediment and
median diameters of the Gulf of Thailand

and adjacent continental shelf (Emery and
Niino, 1963).

Figure 10 Grain size distribution pattern
continental shelf (Dubach, 1968).

M = mud
G = gravel

g = aand
R = rock

of

M3
MG

the Gulf of Thailand and adjacent

= mud, mand
= mud, gravel
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5 s " e Figure 11
A BANGKOK Distribution of sedi-
\ 'J ek @ e ments in the Gulf of
: ﬂ][[[ sand & silt Thailand (Dheeradilok,

1980).

| lhlll ”:ih

% Wigure 12

W\ Listribution map of
M bottom sediment types
B  in the Gulf of Thailand
(Yamamoto and Yada,
1982.

* g~ttom sediment which
44 coverred by thin
AY ) own mud on surface.
i gravels (pebbles and
| #lgranule) in bottom
gediment.

1 Brown mud (suspected

j EWI‘iWH Nagahl |

coarse sand
3 Snnd:r @pd and muddy

|;-- ﬁl&] or muddy
sand with thin (1 or
2 cm thick) brown mud
on surface.

5 Non-calcareocus(guartz
and lithic fragment
g rich) sandy mud or
= o ' muddy sand.

6 Grayish calcareous

) 2Q 3(D ] sE8 @) und.
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The factors controlling clay mineral distribution in marine
sediment vary greatly from place to place. Rateev, Gorbunova,
Lisitzyn and Nosov (1968) has proposed that there factors are
sedimentation conditions, the nature of the catchment basins of the

continents, hydrodynamics of the oceans, the influence of volcanism

and sediment formation proces Jfpre, the finding of Dharmvanij
and Sompongchaiyakul (102 5““"L will greatly enhance the
o Gulf of Thailand.

S

Illite is g TAR Sagral in the Gulf of
. N minerals is found to
':Rlu-;ixed layer clays,
“"1_aﬁd Sompongchaiyakul,
1987; Appendix M) (Fig ff JrAd@cr A\ of illite and chlorite
tend to be higher and i Akant than montmorillonite

in the Upper Gulf.

antlﬂtf>F—“fff' chlorite are equally abundant
Z BTN,

in the Lower Gulf; hr fiited throughout the

Gulf. Selected (g ) tic peaks of each

— ~
clay minerals are sfilm in Appencee . !

It 1ﬁlﬁ'ﬂ‘ C‘Enﬂﬁwlﬂ&'ﬂjlu minerals in

the Gulf of Tpiland is different from the general distribution in
_ e, ! R 7

YW TN Tongaagy =

geology @nd soil formation of bord ring land areas. However, the

Gulf itself is not really diversed and can be divided into 4 provinces

according to the diffrerent in clay mineral composition of the

sedimentary found in each province (Figure 15).
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Figure 13 Clay mineral composition (weight percentage) along the
Upper Gulf of Thailand, represented by histograms.
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Figure 14 Clay mineral composition (weight percentage) along the
Lower Gulf of Thailand, represented by histograms.
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Figure 15 Average clay mineral composition (weight percentage) in
various provinces of the Gulf of Thailand, represented by

histograms.
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