NINTZAUTINUNUAZIANVDIDATINNTTUANYDINZNBUUI I INBnaUUU
Spatial and Temporal Distributions of Sediment Accumulation Rate in the Upper Gulf of
Thailand
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Abstract

Sediment accumulation rate of the upper Gulf of Thailand were studied using meeX sediment depth profile.
Spatial distribution of the accumulation rate revealed cores from the intertidal zone near the river delta, with a
water depth less than 10 m, exhibited sediment mixing throughout the cores. These cores were not suitable for
determination of sediment accumulation rate. The highest accumulation rate, 0.490 ¢/cm2/yr, was found at the
station near the middle close to the west side of the Gulf. The accumulation rates in the western half were higher
than those in the eastern half of the Gulf. Temporal variation showed cores in the western half of the gulf have
sedimentation rates that were increasing with time while as cores in the eastern half showed their sedimentation
rates that tended to be constant. The average sediment accumulation rates as well as the inventories of “’Pb_ in

the sediment cores were in concordance with the corresponding values reported before.
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waznsalalasmaesindudu muddu axneuiimdeily
azangmeasazarenialalasnassnidudu 0.3 Tuans ua
tluimeRauuusiutuuians ydntuihlutasedsanadon
w3eainseduila Alpha spectrometry dmsumsiinsizi
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Figure 2 Examples of meex profiles for the three core
groups based on their “°Pb_, activity profile. (a)
Group!1 (core9), (b) Group 2(core 18), (c) Group3
(core 14). Error bars indicate the absolute
uncertainty, incorporating both counting
(1sigma) and weighing and calibration
uncertainties.

Apichart Chartpuwapat  Intira Pongpao  Boonsom Porntepkasemsan  Wuthichai Chantrachote and Anan Omanee / Burapha Sci. J. 18 (2013) 1 : 36-48



dmdunznoudiungudl 3 (Figure 2(c) 1unga
pznoufinans SML Yesunfednldiiu 3 @, 9nfamnd
SnsIAnTiunLYDIRENBUMETILE DILAS IR BLUUTIaDs
CIC fedaust 0.188-0.460 g/cm™/yr wazAiilAs1Esidae
wuushaes CRS ffidenadastumitieszilaanuuusiass
CIC ynuwvisngneu usidedunain dmiuwiwmznouiuans
SML ué AiiAs1zsilsanuuudiaes CRS azdigsninn
ANUUUIIEe CIC @ntloy ﬂswngmﬁaﬁ Lu & Mutsumoto
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suuudiass CRS axilrgeaiivinaiminiilesaininng

G GV

Pb,, ilavthuaangnew aghalsfismu Oldfield
& Appleby (1984) linuanuuanssluuiangnoudiliuans
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2% profile 91nnsAnw3eil uimzneuiidhsmnituas
maqmzﬂauﬁquﬂd%ﬁ'a%meﬁé’ammm"wam CRS 81347
MNANSHANNENUYBIRENBURTLURIT ULy won9antiy
Fanudniluwismzneuil SML Ju 0 uddasmniivouwes
azneudioeiisLuUs s EpssdAndiA sitann
Fawanslunisned 1

“Ra Tned

HaN1IAansInAIAuIUNATNTIEV 5
gamma spectrometry nuAtiuiuanmsdves “Ra 7
Folddrulngfidigeannerfufunnmsdsiaaves “°Pb
Tuwviangnousskanslumsed 2 Feavnurasdulule 2
113 Ao 1) Audunnndadves “Ra ifalddupiiuiuanin

$9dve9 “Ra Mavusalumnznau weAldudunnInsadvas

b Fahmsreilaedsnltlunisdneasaililu “Pb duin

226
Ra
a0

9nafldumileves ““Rn $alwaanilefugun viliudunamn

gnvzasenIaity 2) Tusgninansaanefives

Fe8ves “Pb  dosnindudunnmsdves 226Ra lunznau
(Sabaris & Bonotto, 2011) dwdusAdedilaldedusunnm
$48 “"Pb fitumanunuasuunnmdves 2°Pb finain
n1saaIeMIvDsREN-226 (““Ra) 3o supported “°Pb
(“Pb,,.) veduAAzLYNAENOU Tunsdlfifusfunnindadves
2% figusan Sanadldsifuifunnmisdues “Pp,
I¢ldenade “°Pb,, vewuimzneuiifidnfusunisdues
“%pp, gauazgegaidud 2Pb,, YaauvieRyneutue
(Pfitzner et al., 2004; van den Bergh et al., 2007)

Srisuksawad et al. (1996) wuinsldaiadenanves

210 ' 210

Pb lupgnewmdudn “°Pb,  luniseuinsnsaniiuou
voanznouazlinafngn egrdlsnmuniifussaunadia
TunasTdandutunnmisdves “Ra (udn "Pb, Faun

#%Pb §ae Aqua resia (Kumar et al.,

AEIBN5amin
1999) w3oliisTnfuiunninssdves " °Pb 1ne35 Gamma
spectrometry (Pfitzner et al., 2004; van den Bergh et al.,
2007; Lu & Matsumoto, 2005, 2009)
WidngnouanaLfviegei 1 dandlunmi 3
uandArNaIades (Slope) vea “°Pb_, profile 1lu 2 4
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AaTnasmnTiuanvenzneulaeukuudIaes CIC wui
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Table 2 Comparison of activity concentration of “Ra analyzed by gamma spectrometry and minimum activity of

210 . .
Pb\in sediment cores

Core no. “*Ra activity ( Bg/ke) Min. activity of “’Pb (Bq/kg)
1 21.25 +0.08 12.55 + 2.27
5 26.64 + 2.36 13.57 + 2.60
6 26.48 + 1.09 15.59 + 2.77
7 26.03 + 0.63 2397 +4.63
18 24.81 + 1.40 29.50 + 3.67
20 23.24 + 0.60 34.33 + 6.19
21 26.42 + 0.40 44.33 + 6.17
22 2427+ 0.73 17.14 + 2.77
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Figure 4 Examples of temporal variation of sedimentation-rate’ collected from the Inner Gulf of Thailand (a)

increasing (core 10) and (b) constant (core 1)

ﬂ%ﬁﬁuawﬁmqm’hﬁwmmiﬁﬂwm%ﬁﬁtﬁﬂﬂaa Wilon9
dosninsgiunisiiusesaaounauituiinedy
Inventories U84 “*Pb_ upsuaazuvianznauanslily
Table 1 wudilA1glug e 850->6502 LUAABLTH/ANTIIAT
(Boym?) Inventories 481 *°Pb_, lugnilnefiuualiusiinia
wi%a?iaﬁ"ﬂaﬂ (Krishnaswami & Lal, 1978; Kumar et al.,
1999) &mﬁuﬁ;mﬁuﬁaaéwﬁ 20 uag 11 %nﬁﬁwaﬁiuﬂwﬁm

| A

vAnafnilan MellANgee13LleenN N SHANNAIUYDS
210

ee De

a

TuAungnouLazNTUTEIIMAT T TPD, snrarduass
Inventories 489 ~"Pb., wasgaLiudIegneil 6 uay 22
fifd1snann (850 waw 1964 Bg/m?) %QLﬂuﬂi’mgmizﬂﬁ
wuranelufiuiinureuaumdsuinuithdainilodunss
AsueuuesAUsznauas (Wan et al., 2005) Srisuksawad
et al. (1996) AnwAiadsves Inventories o3 b, Tu
g1alnemeuun wuidaady 3500 Bg/m’ denadefiu
fdildannisineindad WAl Inventories LAY
fluxesvas “°Pb, vosnzneulusnlvedadniloninuium
2y fidnnnnisaaiesives “Ra ifesluwnihiy uas
Usznauduliunamesuiuduassd “°Pb luin latitude
fasivSunates eseinilvuinvesiiuiinudesiile

= a U
WIgugy NUIUINVDIUNEYNT

d3UNaN15338 AN

Leiusegnwingnauaingmiudiedls 20 90
NNUShElneneuUL I TaeituTunnnSsdves “Pb
waztsziiiudasnniivanvesnzneulagligluuudiaes CIC
vido CRS nudannsautsmzneusenliidu 3 ngu Aongud
1) wimzneudsliuaninisanasvesiusiunnmsd “pb_
muAIEN Wwimynewmai lansnsausaidiudnsiuanes
prnaula ﬂﬁjuﬁ 2) wimznoudaans SML fianudn 9-15
WURLIAT LLazﬂfjuﬁ 3) wimznouiiliuans SML wSeuans
SML fiszdiudn 0-3 wufuns Wefnwidnuazmsnszaes
Bafuiinuipznoufinunisuaunauveionznaunie
pznoulunguil 1 aweguinameiivindinusithfiawdn
yosiliiiu 10 wes Snsanifunuveansnougganuil
U3nafanasenaeulunimeTuan 61 0.490 o/cmyr
wuindnsiuauvesnzneunialng Sunniiuualiugend
HapzTueen n15IATITRANLUTUTINVRS RS TUaLYe .
AENOUANIZEZIIAY NUTINSUABLMUawRIShTTUaL U
mznaull 2 uuu Aenguaznaumailansfumn Shs1iunuues
azneuiiuun ity ﬂfjumﬂaumnﬁjwi'uaaﬂ Tuualiy
Y038nT T UnNVRIRZNOUAIT AlRdveedRsITUaLTes
menouilAn 0.260+0.110 ¢/cm/yr liAsuudasainendilad

vy Aauadan ofmA MAmdns Bulin wdm vigen wemnend ady Sunsled uas et lewdl / vsmsinenmansysin. 18 (2556) 1: 36-48 IG5



nsAneltidle 15 Uneu Aaduves Inventories “*Pb_ fiA1
21804800 Bg/m’ sninAadeitilan (Global average) us
dopnapsnuafilapednely

nnANsIUNUIEAA
ﬂm%%’aﬁlﬂumamiﬂﬁﬁ’ﬁmumaqﬁ%m%uﬂﬁ 4
UMNINGIRBNYATAIANT INSUVANTUNIRAULAZATINY
aeldalasanis anfadnul (ddnaugaudny,
N5¥N329An®13n19) auuszanaililunisidelaunis
anvayunantunaluladiaedesunannd (anu)

LN

\Reshnat @A uazuiug Alauatan. (2553). MsUszgndld
pzia-210 iilemdmsnnaenouvessafiutluginiy
MIBUI-ABDING. TI89IUNAIIVIVEA 10UNAlUlad
DJumdesunarf (29An15umIT), 112-116.

F1wAIYUNY. (2502). WegswUnyaiinmunndrinly
gnilneneuly. @y 76 noudl 92 wihil 430 Juil 29
AU 2502.

Afvauma shersiunsd, wllvg) Aiauatan, seded duviansna
uazladn dodssnd. (2553). dnswivanvemznauly
Dougnsuinas Smiauass i, 579 umaIUITY
aovumaluladdundesunind (@980 1541y,
104-111.

oA yInzUseusng. (2551). maluaiouvesnszuaily
817 lneneuUY. 377875TNLTManTyYINg, 13(1),
75-83.

Appleby, P.G. & Oldfield, F. (1983). The assessment of

“Pb data from Sites with varying sediment
accumulation rates. Hydrobiologia, 103, 29-35.

Barra, R., Cisternas, M., Urrutia, R., Pozo, K., Pacheto, P.,
Parra, O. & Focardi, S. (2001). First report on
chlorinated pesticide deposition in a sediment
core from a small lake in Central Chile.
Chemosphere, 45, 749-757.

Benninger, L.K. & Krishnaswami, S. (1981). Sedimentary
processes in New York bight: evidence from excess
“%Ph and 239+240Pu. Earth Planet Science Letter,
53, 158-174.

46 Kanitha Srisuksawad Apichart Chartpuwapat Intira Pongpao  Boonsom Portepkasemsan

Bennninger, L.K,, Suayah, |.B. & Staley, D.J. (1997). Mazola
lagoon, Nile delta, Egypt: modern sediment
accumulation based on radioactive tracers.
Environmental Geology, 34, 183-193.

Carpenter, R., Bennett, J.T. & Peterson, M.L. (1981). “pp
activities in and fluxes to sediments of the
Washington continental shelf and slope.
Geochimica Cosmochimica Acta., 45, 1155-1172.

Carpenter, R., Peterson, M.L. & Bennett, J.T. (1982).

#’Pp-derived sediment accumulation and mixing
rates for the Washington continental slope. Marine
Geology, 48, 135-164.

Di Gregorio, D.E.; Fernandez Niello, J.O., Huck, H., Somacal,
H. & Curuchet, G. (2007). **°

in-a heavily contaminated drainage channel to

Pb dating of sediments

the La Plata estuary in Buones Aires, Argentina.
Applied Radiation Isotopés, 65,126-130.

FAO (1996). Chapter 2:Pollution by sediment. In FAO
Irrigation and Drainage Papers-55, Control of Water
Pollution from-Agriculture.

French; P.W.; Allen, JR.L. & Appleby, P.G. (1994). 210-Lead
dating of a modern period saltmarsh deposit from
the Severn Estuary (Southwest Britain), and its
implications. Marine Geology, 118, 327-334.

Fuller, C.C., van Geen, A., Baskaran, M. & Anima, R. (1999).
Sediment chronology in San Francisco Bay,
California, defined by 21OPb, 234"I'h, PIcs and Z7* pu,
Marine Chemistry, 64, 7-27.

Goldberg, E.G. (1963). Geochronology with “°Pb. In:
Radioactivity Dating. Vienna: IAEA, 514-521.

Huh, C. & Su, C. (1999). Sedimentation dynamics in the

21OPb, 137Cs, and

Pu. Marine Geology, 160, 183-196.

Kachel, N.B. & Smith, J.D. (1989). Sediment transport and
deposition on the Washington continental shelf.
In M.R. Landry & B.M. Hickey (Eds.), Coastal
Oceanography of Washington and Oregon.

East China Sea elucidated from
239+240

Amsterdam: Elsevier Science Publishers B.V.,

287-348.

Wuthichai Chantrachote and Anan Omanee / Burapha Sci. J. 18 (2013) 1 : 36-48



210

Kirchner, G. (2011).

chronologies: examples of potentials and

Pb as a tool for establishing sediment

limitations of conventional dating models. Journal
of Environmental Radioactivity, 102, 490-494.

Kirchner, G. & Ehlers, H. (1988). Sediment geochronology
in changing coastal environments: potentials and
limitations of the 'Cs and *"’Pb methods. Journal
of Coastal Research, 14, 483-492.

Koide, M., Soutar, A. & Goldberg, E.D. (1972). Marine
geochronology with ?°Pb. Earth and Planetary
Science Letters, 14, 442-446.

Krishnaswamy, S., Lal, D., Martin, J.M. & Meybeck, M.
(1971). Geochronology of lake sediments. Earth
and Planetary Science Letters, 11, 407-414.

Krishnaswamy, S. & Lal, D. (1978). Radionuclide limnology.
In A. Lerman. (Ed.), Lakes, Chemistry, Geology,
Physics. Springer, 153-173.

Krishnaswami, S., Benninger, LK., Aller, RIC: & von-Damm,
K.L.(1980). Atmospheric-derived radionuclides as a
tracer of sediment mixingand accumulation in
near-shore marine and-lake sediment: evidence
from 7Be, “ph'and
Letter, 47,-307-318.

Kumar, U.S., Navada, S.V., Rao, S.M., Nachiappan; Rm.P.,
Kumar,B., Krishnamoorthy, T.M.; Jha, S.K & Shukla,

V.K. (1999). Determination (of recent sedimentation

29+ Farth Planet Science

rates and pattern.in Lake Naini, India by “°Pb and

P'Cs dating techniques. Applied Radiation &
Isotopes, 51, 97-105.

Leisue, P., Jouanneau, J-M., Boust, D., Tastet, J-P. &
Weber, O. (2001). Sedimentation rates and fluxes
in the continental shelf mud fields in the Bay of
Biscay (France). Continental Shelf Research, 21,

1383-1401.

Lu, X. & Matsumoto, E. (2005). Recent sedimentation
rates derived from “°Pb and "*'Cs methods in
Ise Bay, Japan. Estuarine Coastal & Shelf Science,
65, 83-93.

il Aguaian o

Lu, X. & Matsumoto, E. (2009). Implications of excess

?°Pb and 'Cs in sediment cores from Mikawa Bay,
Japan. Journal of Environmental Science, 21,
707-712.

McCully, P. (1996). Sedimentation Problems in Dams. In
Silenced Rivers: The Ecology and Politics of Large
Dams. London: Zed Books.

Oldfield, F. & Appleby, P.G. (1984). A combined radiometric
and mineral magnetic approach to recent
geochronology in lakes affected by catchment
disturbance and sediment redistribution. Chemical
Geology, 44, 67-83,

Pfitzner, J., Brunskill;/G. & Zagorskis, 1. (2004).

excess “°Pb deposition pattemns in estuarine and

137

Cs and

marine sediment in the central region of the Great
Barrier Reef Lagoon, north-eastern Australia. Journal
of Environmental Radioactivity, 76,,81-102.

Rangarajan, C., Madhaven, R. & Gopalakrishnan, Smt. S.
(1986). Spatial-and temporal distribution of
lead-210'in the surface layer of the atmosphere.
Journat of Environmental Radioactivity, 3, 23-33.

Sabaris, T.P.P. & Bonotto, D.M. (2011). Sedimentation
rates in Atibaia River basin, Sau Paulo State, Brazil,
using "°Pb as geochronometer. Applied Radiation
and Isotopes, 69, 275-288.

Siakeu, J., Oguchi, T., Tatsuto, A., Esaki, Y. & Jarvie, H.P.
(2004). Changes in riverine suspended sediment
concentration in central Japan in response to
late 20" century human activities. Catena, 55,
231-254.

Sohma, A., Sekigushi,Y., Yamada, H., Sato,T. & Nakata, K.
(2001). A new coastal marine ecosystem model
study coupled with hydrodynamic and tidal
flat ecosystem effect. Marine Pollution Bulletin,
43, 187-208.

afvA Miguns Buiiv) e yyan wawminwudud 2de Sunsli uae et Teudl / ssInenmansysm. 18 (2556) 1 : 36-48 [INGRE



Srisuksawad, K., Porntepkasemsan, B., Nouchpramool, P.,
Yamkate, P., Carpenter, R., Peterson, M.L. &
Hamilton, T. (1996). Radionuclide activities,
geochemistry, and accumulation rates of sediments
in the gulf of Thailand. Continental Shelf Research,
17, 925-965.

Stiller, M., Yanaki, N.E. & Kronfield, J. (1985). Comparative
study of two sediment short cores from the Dead
Sea. Chemical Geology, 58, 107-115.

Turekian, K.K., Nozaki, Y. & Benninger, L.K. (1977).
Geochemistry of atmospheric radon and radon
products. Annual Review of Earth and Planetary
Science, 5, 227-255.

Van den Bergh, G.D., Boer, W., De Hass, H., van Weering,
Tj.C.E. & Van Wijhe, R. (2003). Shallow marine
tsunami deposits in Teluk Banten (NW Java,
Indonesia), generated by the 1883 Krakatau
eruption, Marine Geology, 197, 1334,

Van den Bergh, G.D., Boer, W.;"Schaapveld, M.AS., Duc,
D.M. & van Weering, Tj/C.E. (2007). Recent
sedimentation and sediment accumulation rates
of the Ba Lat prodelta (Red River, Vietnam). Journal
of Asian Earth Science, 29, 545-557.

Wan, G.J., Chen JA., Wu, F.C., Xu, S.Q., Bai,l Z.G.;, Wan,
E.Y., Wang, C.S., Huang, R.G;, Yeager, Y.M: & Santschi,
P.H. ( 2005). Coupling between*Pb_ and organic
matterin_sediments of a nutrient —rich lake: an
example from /Lake Chenghai, China. Chemical
Geology, 224, 223-236.

Winkler, R. & Rosner, G. (2000). Seasonal and long- term
variation of “’Pb concentration in air, atmospheric
deposition rate and total deposition velocity in
south Germany. Science of the Total Environment,

263, 223-236.

A48  Kanitha Srisuksawad Apichart Chartpuwapat Intira Pongpao  Boonsom Porntepkasemsan  Wuthichai Chantrachote and Anan Omanee / Burapha Sci. J. 18 (2013) 1 : 36-48
S



