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1 o = ' I 9 Y = = a ' Ay ¥ v
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3&ﬂ§18ﬁ1§1ﬂ$1“’d15ﬂ1@5§1u az aAunwassan uﬁlﬂi]'lﬂuumﬂuﬂﬂ1iﬁlﬁlfJﬂ’JEJ]liJTﬂiL’J‘V\I
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6HF + Si0, 4 H,SiF, + 2H,0 (Wu e al, 1996)

H,BO, + 3HF —— HBF,0H + 2H,0
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HBF,OH + HF ——  HBEF, + H,0 (Ryss, 1956)

<3 [ a Aa 3 1 o a

wiiuldnmaaunsalalasgessndudu  adl)luduseun 2 i ldine

msdsznouBidouvegeelsd lovou Fuhldinamsaaedivesaznonldie (Wu et al.,
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U

AU Pb’ uazedluzil Pb,sio,

[ v v

1199910 HANNF VSO UHAZANUNAINNA18VDIAI0E19TIUIAADY A1
Aa A [} = d? (Y I'4 @ [} ~ 9 o [ 1
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P4 [ v

AudIUNaUUDINTATIABIg MM YN8 lumsdosaa1ed10619aI9 01 Nadkarni

=2 = ~ ad ' @ ' Y A A 1 Y ad A . . .
(1984) ANE 1T oUNIVITMTIDEAI0819AIBITNUANAINAY 2 IT A® microwave-assisted acid
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< a a o (2
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Y
a a o w a 4 . . .

(Zn) Gluﬂumﬂau, AU, sludge s UINY Tasdins1eriang inducetively coupled plasma optical
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Wgeoin nululinialalasvgesiniudledianiisan 1u aqua regia (lalasnaosn e Tu

a [ a 4 a ] a a
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(HNO,) wu Mdadesazmaana  vossigainandwdu Inaroudiedr (10ds 20
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luraa90 Da115 aeiunsalelasgeesn (HF) Rdianuinduedieedrmsuaiodian
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o

= 1
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o v a A A d
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210 ©° A 1w % [T o'/ d'Q

PbA A9 ATNUUUANINIITUDINENI-210 NN (h=0)

A J A @ M = T W 2 1A
A Ao A1RsmIgaleny (decay constant) YDINZNI-210 UAUNIND 3.11 x 10 Aol

= 1 @ L] a

1aE t A9 A191YYDIAIDYNATNOUAU Gl

NNANNITN (1)
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a
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1 210 o
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N3197 1130 supported = Pb ¥INAUNINY 0.80 dpm/g Tuvazimernulvm integrated inventory
“°Pb 1M1AV 29.9 dpm/cm2 waz T steady-state depositional flux 19110U 0.169 dpm/cmz/yr

d‘ d‘ 1 1 % % v A Q‘! d' :‘/

NINN 16 () UATMTNHNUINN ¥4 WUNANUNUANTNIITUDINENI-210 ‘I/I%‘L!‘]J‘Llf]:ﬂ

210. A =2 a A a o A Y
(excess Pb) 1159 ANUANITONIAUASHDU 0.0-1.0 LFUALUAT UDIA UK UIN 4 11’??’“
Y] &% [ o o‘f (Y 1 4 < 4
ﬂllNu@]ﬂ1Wiﬂﬁﬁ]1LW13ﬂl@ﬂ@$ﬂ’J-210 NINUY 6.62 dpm/g uamﬂﬁ’maﬂmﬁ@m LYY LN

' Y v Y Y
Twwdea  IUNTLNIDIFUANINAN 6.0-7.0 (FUAINAT HASNFUANVANAIUATEAL 7.0
a I A [ o {0 ° ] {

wudaas Wudu ez Idasuiuanmssds s naoudedwas lunaaaui Tdunanas
=2 A o s A 210 & A o a o Y
UTHNAUVNNTIIA 130 supported ~ Pb HFIUAUNIAY 0.80 dpm/g  TuamiAeINU 1A
. . ' v Pl .. [ Y
integrated inventory N0 9.2 dpm/cm2 wazlian steady-state depositional flux (N1AU 0.167

dpm/ cmz/yr

NN 16 (3) BATAITWNNUIAT HS WUIAAUHUANINTITIUNIZUBIALNI-210 T

o

Y v
FUAMNANINAIAUAZNDU 0.0-1.0 LFUMUAT VIR N UIN 5 TFaduduanIns @i une

9
=<

™) " W 3 o o o
VY9INLNI-210 191D 14.84 dpm/g taziiuur Tduanauuy ©nd InuuiEea aUNTENIDTU
= a o QsJ‘ = Aa I Y Y
ANVAN 6.0-7.0 IFUAIUAT HAZTHAIIINTFUAIIVAN 7.0 tUANaT 1Hudu 1oz ldan
v o o A Y o A AKX a v s A 210 2 A
ANTUANNSITNADUAA LAz UAIAN AUTINIT AMLNNTIIA 150 supported ~ Pb A
MY 0.80 dpm/g Tuvazi@ediulian integrated inventory MY 19.4 dpm/cm2 oy steady-
state depositional flux 111111 0.801 dpm/cmz/yr

NMNN 16 LAZA1THUINT ¥1-35 nuNnluuaazdwmis  Idadnuiuaningad

o o 1 @ < 1 v Ky a
AUNIZUDINENI-210 UADANNDU ﬁgﬂumuﬁﬁuaﬂﬂmumaumﬂmamumﬂau (Alvisi and

U q

]
[ I3

. . a a = 1 [ & = o YN Y1 210
Frignani, 1996) u,azﬂimmaumamqmmmmu Fevzinani i lam unsupported ~ Pb
v v Y 9 A A <3 A A a S o a I 1Y
uaANANAUAIY TagnioymngavuIaGn tazlUsunaasaunIdun AuaznounIzgaty
o'.; Y T A d'd ] aS A a do’d‘ Y 1
101mzN2-210 ldunniauazneuniouninvuialug tazlilsuudarsounidndosni
(Heijnis, n.d.) auaznouludmuan 1,2, 3,4 uag 5 Idamnuiiuannssdiumnzodluyag
3.16 — 18.06, 1.41-16.15, 0.12-12.97, 0.29-6.62 tag 1.30-14.84 dpm/g aud1ey laeldan
YY) v Ao ~ :JI { A a 1 < 2’ v A 1
AUTUANIWSI @S UMz NFUA1NANTA (0.0-1.0 yudANAT) Ypeo 1N URNde WY
11999 6.62-18.06 dpm/g  tazldiAuRdenIny 13.7314.39 dpm/e  1onlSeuifsusiuan

v

v v Ao U d! Y 1 1 = = d’ [ %
mu@mmmmmwsumanllmcmelﬂmagiuma 1.6 04 8.6 LLazlAURdYNINY 3.2 £1.7
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[~ 1 1 < oy v A Y o @ o
dpm/g (Srisuksawad ef al, 1997) vzitin lanerenuihiunuasylianuiuanns @i
1 Y v Y v
g7 4 111 919921109 INAN UL VBT 0AUAZNOUBUI0AZIDIANINMTAAFUAZNI-210
I 4 1 3
AIZUINYUNITU (Heijnis, n.d.; Alvisi and Frignani, 1996; Srisuksawad et al., 1997)

G4

oa/l [ d? [ a a = a a 9 Y A
u’eﬂmﬂuuawuagﬂuﬂimmmamumum (clay) tazdSuuauUnIedIng (TOM) QYD

Q

9
=

Aa A J dy <] o ya a o M Y
Psmnuduvariinn nezildauaznounamsgaduazni-210 TaA3Y (Smith er al., 1995)
v k4 v v
AIUAUAZNOUAINUIN 4 TUAMANTUANNSITIUNIZVDINE[I-210 NAIVUFANANNES
£ Y1 o A A = ~ v A o oA A A 1 dyd
6.62 dpm/g  Falvardgaiion)Touneunuan 4 auniaiimas  Mluwsuiine1vag
d‘ % 1 dy a = =) a a 9
ioananaungasas lil (1) Mamsgadsiivesauazneu Tagnisina Slump nelaaim
@ v < 3’ a a a
FUVDIDNINUUI (2) tNA sediment focusing of deposited sediment (3) HNANTANVDIASNDUIIN
dil A g‘ 9 ' o a A @ = Y
NUNYUUITININHUA (4) nansilagunlasvesdasimsazauvesnsnou (5) NANUAY
o a a a (%
15v0909A152NOUVOIAUAZNDU LAZ(6) INANITIIDINYDINITHLANVDIAUAZNOUDU
] A
HPINININMTFLANRINABUDIAUNT BUHUALD AN (Kumar, 1999) UBNINTHULAITINDN
H v Y
A10619AUAZNOUA WK UIN 1 AFUANVANVTNUAIANAN TNTUAUVDIAUAZNOUNANT
d' d’d 1 ] =2 a a d?
iasumlaaniFenin Surface Mixed Layer (SML)IU%29A21080 0.0-2.0 IUAUAT (NATY
{HPUIINNTTUNIU 2 NTTVIUNST AD NTTUIUNTITNIIATLAIN LFU NANITNITTUNIUDIN
a 1 4 < .
NINTINAI VOINYBE 1AZNILUIUNIT bioturbation (Carroll et al., 1999) 1HUNTZVIUNIN
F4 v 1 [ 4 F4
NaTUINNNANFInfiodeeg luan dauAuAzNOUNTZADFUANINEN 3.0-4.0 IFUALAT U
9199210INNAM SN MU TUDTIY SML 1az 919925909 azna-210 83 lumaaunga
= Y] =1 = A Y 1 =} 1o o A a
uuuadesnIiune lartion-210 (we Tawion-210 Negitosnii 21 liduilunvzinaauaa
AUALAI-210) (Heijnis, n.d.) HonNNATEUIUMIN lananuuddalatimsdnuiladevesns
(BN a Jou o v a1 2’ d' ] 1 1 = (= o Y a
unsruvesin laaanudiuassdrihieglugoainaludu (pore water) Milnaiinvina SML
= A v A = ~ o A o A Yy 9
ARAMIANEINUNTNAUBENNUOITIVNEVAVNTZVIUNITOUS AINNATINIV AN
i < Tl v W [ o M) {
(Smith e al, 1995) NNNHUINN ¥5 U TANAMATNTUAMNS T UMIZV 9N I-210
Y v Y
FUAUALNDU 0.0-1.0 IFUANAT UANNINY 14.84 dpm/g anoanad 1UNAFU 1.0-2.0 iyuduas

[

' o [ o 1w % 3 T ' 1 o
NARUITUANNTIFSUMILINIAD 2.13 dpm/g FIIHUIIFITEHINANUHUIA A UTES 1.0

v £ v A

a 1 1 o { J 1 dyQ [ 2/' a
LFUALUNT %ZiﬁlﬂWﬂiﬂJu@lﬂW‘I3\'1f,’fﬁNﬂuﬂﬂﬂﬁL“IJl.l!ﬂfu‘L!Lﬂﬂmﬂﬂﬁﬂ%%NW\‘iﬂaﬁl"Uﬂﬁ“}fuﬂu

=

Y 1 Y 1 Y
AZNDUVDITUNDABINININFUVY (Heijnis, n.d) Taedunmellegszninduauaznou

A o Vo =< A A 3 Y1 o o v A
1.0-2.0 EUANAT BATAIUATUANNANT 5.0 iudiuas 1Wudu vz Idadusiuamnsad

o 1 @ J
%11W1$ﬂ§1u§$ﬂULLUﬂﬂi1ﬂﬂ
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MNANTWNINFUING ¥1-%5 WU integrated inventory YOI AZAI-210 FUMUT 1,
2.3, 4 uazs Wdae 11l 19.99, 50,83, 20.90, 922 11az19.41 dpm/em” MudIeD azvin1a
il gvoaudazdumis Salinidy AiduguiSideannn  Srvazveuiioauaznon
AnuAnvenil SaTmIanazney SATUEIAZAI-210 ﬁazﬁmgﬂu%yumsmmﬁ (Lewis et
al., 2002) uaﬂmm‘fumﬁ]fazzﬁﬂﬁmmssmﬁummﬁumn@uﬁu %30 manndszaninmms
mﬁaué’wmmﬁumﬂaumﬂzjm‘;w (Alvisi and Frignani, 1996) Futuialie integrated
inventory *'’Pb 8¢ 11529 9.22 94 50.83 dpm/cm’ uaglAunaoiiy 25.87115.75 dpm/cm’
AMSUM steady-state depositional flux TuFIDENAUAZNBUNNALKUI WD B8 1UHI9 0.136

4 0.801 dpm/em’/yr az 1¥lAunas wdy 0.32310.279 dpm/em’/yr

a v W o o @ 1T A ' <] g’
6.2 ﬂTi'JLﬂi13ﬁﬂ"lﬂﬂJ?JH@]ﬂTWiQ?T"Uf’N@]%ﬂ'J-Z10 Glumﬂmmummummmﬂmum

DI DA

g 2 & 1 g o4& v v d g p, ~
p1unuhnaerasa WU UGN ImuTUYeIguIiiigde-naeddia lag
1 dy YR~ ] 1 a o ) ] v o 1 Y [ [ a
o9l ldinudledeauaznoy 9wl 4 dunue Tasudazd e laimnudiedaduazney
funUIaE 1 1Y (Core) 57 MUY 4 LAY (Core) KimrdIRdIAUAz NN 1@ lunsas
o ] v qg.: = Y qg/, Aa Y o a o 1
AumianaatugFug auauan IMEANUHUITUAL 1.0 UANAT LaIHINIAATIZHHIA

% £ v Ao

v 4
VUUAMNWTITIUNZUDINLAI-210 TuAI0g1NANAZNOULARFY WU TUIAazA g Glﬁ

v W

MOV UANINTITVIALNI-210 anA1an Y aauaadlua1samanuIn ¥6-59 WeiAANwy
Y v Y
ANVBIFUAUALNDY  LAZAITNITUAMNTITIUNIZUDIAZN1-210  VoIauaznou luLaaz T

== v o Jdo vy [ A
mmaﬂmmmmﬁuwu‘ﬁﬂuﬂﬂﬂﬂﬂﬂ aaaasluning 17

INMNN 17 (A) BATAITNAUINT ¥6 NUNAINVIUANINSIFIUNIZUDIALA-210

210 &< = a a Aa - . D4
(excess ~ Pb) NFUANNANVDIAUALNOU 0.0-1.0 (UANAT (A7) VOIAUASNDUAWKUIN 1

Y [ o Y < 4

Tmnuduannsed@i ey 442 dpmvg uazliuvd Tivanaauuy 10 Inuwdea

cL = a’j = a 1 d‘qﬂj = 09}1 1 a z:? =
IUNTTNIDIFUANUAN 4.0-5.0 EUANAT AIUNFUANVANAA 5.0 yuawas vl auda
oaj = d' a Al v W [ do’ ] Y d' =S A U d'
FUANWANN 11.0 uduas Januiuannsadd uaz livaaaunldunanas a5enai

1 1 dyl 1 14 A 210 Y1 v o v Ao ' v
91159 NAWVANTIIA 130 supported ' Pb THAIANNITUANINTIATUWIZMIAY 0.80 dpm/g
Y v Y v Y

UBANNUUTINUNNFUANUAD 0.0-2.0 EUAUAT (MNWA 15 (1) TMINAUAUVDIFUAY

4 a 4 da . 4 a2 4
aznou FunamslasuulaniGendn Surface Mixed Layer (SML) UnNAvUIUBINIINNIT
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SUAIU 2 ATTUIUMT AD ATTUIUAITNNAEATIN 1Y AANITAISIUNIUIINNINTTUA
@ < {a 2
YOINYBO 1AZNTZVIUNS bioturbation (Carroll ef al., 1999) 1WUNTZUIUMTNAATUNIIN
fdidianerdeodludy Tuvmzifedadulin integrated inventory “°Pb 111U 9.3 dpm/cm’

wazlvien steady-state depositional flux MY 0.275 dpm/cmz/yr

ANNN 17 (V) HAZAITNNUIAN ¥7 WUAANHUAMNSITIUNIZUDIAZNI-210
v Y v
(excess ~'Pb) NFUAUAZADU 0.0-1.0 (HUANAT VDI AuAzAdUMLMUIN 2 T¥m

[

Y [ o Y < o o
AN IS uZINAY 4.85 dpm/g taziinua Iduanauy A InuwFea aunseng
v [ Y v Y
DIFUAUALADUNANUAN 3.0-4.0 LEUAWAT dIUFUAUAZNOUNANNANAIA 4.0 LEUAIAT
42’ = g/l =< A a Al v W o Ao <; [} Y ~
V'l audaruaNuani 14.0 wudmas danusiuanns @tz vag lduaauu i
=K A VA 1 1 dyl 1 < A 210 Y1 v w v Ao
anad 1iTenaANedlurelinAunnI e 13e supported *''Pb THAIALTUANINT @S UW1E
WD 0.80 dpm/g Tuvsizi@ednu1¥an integrated inventory * 'Pb 11171 7.0 dpm/em’ tiaz %A1

steady-state depositional flux A 0.198 dpm/cmz/yr

ANNA 17 (A) HAZTAITNNUINT ¥S WUNAINUUUANINTIAIUNIZVDIALN-210 (

210 A 8 Aa a a ° 1A Y
unsupported Pb) NIUANUANNANTY (0.0-1.0 IHUALNAT) UVDIAUATNDUA WK UIN 3 Gh’Tﬂ']

v @

@ o LY <3 o o'/
AUTUANMNTIFTUMZINY 4.09 dpm/g tazliuud TdvanauuY OnF InuwTea aUnTLN
= qu/ = a 1 3 a d' = 3 1 a tg

MFUANUAN 2.0-3.0 LFUANAT  dIUFUAUAZNOUNANUANAWEA 3.0 tsudmas vu'll

u’/ = ogj =2 a Y1 v w v Ao o' ] 9 d'
IUNTEMINFUANNAN 21.0 LEUANAT TmnuTuamNsa @I unzan uax“lmmﬂmuﬂmm
&£ A A 1 dyl ' J A 210 £ Y1 v o v A
(312150 ‘ﬁNLiEJﬂﬂTVI'E)QJG!HGU’NH'JWHLUJﬂﬂﬁTJﬂ 39 supported Pb F RN UANINT T
UNIZ MY 0.80 dpm/g Tuvazi@ernulia integrated inventory *Pb 191190 6.0 dpm/cm2

wag vt steady-state depositional flux M 0.206 dpm/crnz/yr

NN 17 () HAZMTIHUINA ¥ WUNMAUTUANNTIFIUNIZUDIALN-210

1 09: 'a a a ) ] § Y
(unsupported ~"°Pb) NFUANWANTAI (0.0-1.0 15UANAT) VBIAUAZRBUA MU 4 1¥ian

=~ [ a

AUTUAMNT @I U AR UMY 0.81 dpm/g FneNIrmnuana1anumn Weofeuiy A

d'o 1 d' d! 1 [] a d' 9 oaz’ = d‘a
ASHNDUNANNUIDU “]Nllﬁﬂ\'i’ﬂ’mﬁ]i]3ulﬂJElGI)'ﬂu%ﬁﬂ’i)u‘ﬂ]lﬂMWWﬂ“]iuﬂ’ﬂllaﬂ‘ﬂW’J 919
v

] v Y
!ﬁf)ﬁiﬂiﬂﬂ!ﬂﬂﬂﬁ‘]%'gN"U’éNﬂuﬁzﬂf]u‘UiL’JiLlW’J (Heijinis, n.d.) Llﬁ$ﬁ%uﬂ31maﬂﬁﬁllﬁ 2.0-3.0

a é’ " v W v Ao d'alddlds” Y1 Ao X 1A
chummiﬁuullﬂ ﬂ1ﬂ3J3Jqu1Wi\‘1ﬁﬁ]1LW1$‘ﬂhlﬂ NUATYUS AN LLﬁ%iﬂﬂWﬂﬁW PIUTAIINAY

9
Y

QSJI y I { 1 [ ] 1 4 § 1
aznouvestuil Husunteldeglusieanunnsng use  supported “'Pb  Faldian
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AUTUAMNT @I uMZNY 0.80 dpm/g Tuvaizi@ediy 1A integrated inventory 'Pb

0Y 0.230 dprn/cm2 waz e steady-state depositional flux MINY 0.198 dpm/cmz/yr

NNMUN 17 ez THNMANUINN  ¥6-%9  wunluuaazdumus e

YY) v o o ] [ 'd [ Y ¥ (Y] a
AuTuAMNIdS Iz ve9RzN-210  uanaiy Mlluruil YuegnuvasyNIAvDIAL
.. . . a a A w A 1 [ =2 o I Y1

AzNoU (Alvisi and Frignani, 1996) uazilSunamsounisingiuanaienu 39 ld laan

210 = 1w P A a < A a A ag a o
excess ~ Pb NUANNANNU Iﬂﬂﬂ’]f]uﬂ'lﬂflxnlsllu'lﬂmﬂl!ﬁgllﬂill']ﬂ!ﬁ'ﬁ@uﬂiElll'lﬂ AUNTCHDUN

' ]
Y I3

o o Y 1 Aa A 1 ) a =) Y
WHAAFUATNI-210 "l@mmmmummu‘numgmﬂmmﬂclmy uazuﬂimmaumﬂmqwuaa

v Q/ v A

171 (Heijnis, n.d.) Taeauaznoudwmd 1, 2, 3 uag 4 ldmnuduaninssdsumnzeglugie
0.89-5.14, 1.40-4.85, 0.90-4.77 a2 1.07-1.40 dpm/g MUy waz limsusiuaninsediumy
NFUANUANNA (0.0-1.0 15uANAT) 08 1UF9 0.81-4.85 dpm/g FahwmnaunasnuNIn A

ANTUANINTITTUNIZINAIVDIALAI-210 (MDY 4.4530.38 dpm/g

INAITNHUINTG ¥6-¥9 WUIA integrated inventory  Pb UBIAUALNOUR LMY 1, 2,
w0 Y o @ < 1 1 { 1
uaz3 Wiadene il 4.68, 7.03 18v6.03 dpm/em’ A&y zriuldNmnlaluunas
o ] FIAl Y o A 2 1 dy A o dy a = g/
dgumvdla lnamesny Adlwesuiiieannnn  anyazveuleAuaLNaY  ANANYeIli
v v Y
fATIMIANAZNOY 11AZEATIVOINNI-210 Nazaueglusuussenms TanvaszIndifeaiy
. Y o ' Aq Y. . 210 ] VAo A
(Lewis et al., 2002) ¥nIU AULHUN 4 ‘1/]1%5% integrated inventory Pb U8yNIMNAUNUIDUS
) Y Y
91992l 0NNNNAMIB A 1eTanangvestuauaznou ST nud MUl (Heijnis, n.d)
Y
MINAUAZNOUNT 4 A 1HAT integrated inventory ~°Pb 0¢11U%29 0.8-9.3 dpm/cm’ Tag 1R
' A o + 2 “’61 Y1 .. 210 'Gl '
AURAYNIND 5.91T1.18 dpm/cm’ 1A L¥iA steady-state depositional flux = Pb 8¢ LY 0.206

-0.275 dpm/cmZ/yr wagliAundeminy 0.22740.035 dpm/cmz/yr

1 v w v A ) 210. Ao 1 A Y
AMNVUUANNIITUDINLNI-210 (unsupported = Pb) NAMUY 1, 2 1aL3 amlnaines

Y] 4 a a a a I ( 1 :/l
AU eaztlowNIINlyte, VineeyMAveIauaznou uazlSinudsounssluuaazsull

9y
A 1w C%

M1ndiReadu (Heijnis, n.d) duauaznoun dunide 4 wulinnuiuannsadsimiees

Y
Y @

ATNI-210 NAILANAAY 111999 INAUALABUFULUAANMT¥LA1WINAY (Erosion ) (Heijnis,

v [

=2 o I Y1 A o M A a Aa Q1 A Y A
n.d.) 39 1% ldaduiuanmsads umzueanzni-210 Musnaii lilganunaia
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ol
a 1
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(w3) 8103 uo ypdeg

G))

v v Y
MW 17 DATIMTTAAVDIASZN-210 uFUANNANVeIaUaznou luuaay
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AN TNUDIDNINUUIAADINADA V. $1319
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v v
oYU A \

7. msﬁmﬂ1€fﬂ‘51msmnmnaummémﬁuumu‘nuaﬂm yazeiUiInaesviaen

@ a 1 < g‘ v A
7.1 @ﬁﬁmmﬂmﬂﬂummﬂumﬂauslumﬂmuumummﬂm

E4
v oA

~ I~ o I v w v A qu a Aa
AR 16 WumahmiuiuannSIduosFuAUASNOUNAY  AUDITUAY
ua;l [ ANl o W v Ao o < o =\ 3
AZNOUFUANNUATUITUANMNTITIUNIZV9MZA-210 ARV DN IWUUFea Ausu
ANNAN (Regional of Radioactive Decay) Tﬂﬂﬁwmﬁmmﬂugﬂmm log activity YD (excess)
pp (mwh 18) udnhaanusunla g lumsdnnasaiimianaznou (MARUIN %)

1 <} r?’ v oA ! o .
VDID NN UHUINUNUTITY Namiﬂﬂamﬁqﬁlmuﬁmﬁlumiﬁﬁ 10

H 1 1 o [ a [ < oy v A
msn"ﬁ 10 ﬂ13ﬁ§:ﬂﬂ1@ﬂ\1ﬂ Tudregeaunznou Y91 N LN UNU N

A wifia Wan "pp,...  "Pbinventory #n3INIANAzNeY

M @ @) (@mgiin (dpm/em’) ansmuA e AldR) e Aldenudn)
£ @ ) (6) @) (®)

1 896784N 1380917E 5.95 18.06 19.99 42.5 0.50 0.03

2 896646N 1380768E 5.06 16.15 50.83 106.9 0.38 0.07

3 896668N 1380735E 4.06 12.97 29.90 65.3 0.24 0.05

4 896658N 1380679E 6.84 6.62 9.22 55.4 0.12 0.04

5 896462N 1380709E 4.50 14.84 19.41 65.7 0.08 0.05
mAs 13731439 25871575 67.2124.1 0.26+0.18 0.05+0.01

=< o " A g o 1 a = Ao 1
e (1) ¥uede Aunidsinudedaauazneu (2) Huede wnaluniig UTM (3)
9 9 v ' H
WNBD ANUANYRUNNNTZADANIIUNTEZNIDEIAUAZNEY (4) AzNI-210 N 1AWI9INMS
ameAupusAou-222 (5) Ysmmazni-210 MdunazanedluduaznoudomsusuAINAS
= [ A a A o 1 a 1A [
(6) wuwde dasimianazneuiuaalugivesiaanivdomsuyuamasaell (8ns1Ms
anaznou lugisudunsaell X anuMuiNYeAUazNoY) (7) dnsIMsanaznouly
WUIMTNITUANATABINTZAUANNANTAANUTZADAIAUAZNON (8) OATINTANAZNDU

9 v ] v
YouruaNuAnAatuANNAngathenansammtuiuan s @iz vesazn-210 18
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NAMNN 18 (M) WA NTUANINTIFIINLU8NNI-210 (unsupported 1130

1 a

v 9
excess 210Pb) NTLAVANVANAWULA 0.0-1.0 LYUANAT IUDI 8.0-9.0 IFUANAT VBIAIDE1IAU

o ] : a A v o Jdo
aznouluditian 1 mnwesanlugiued log “'Pb (excess) activity MMIANUAUHUTAVA

9

A . [ @ o P Y 9 I 9 Y] Y] o
total mass Y199 accumulative mass W‘ummmauwu‘ﬁ%"lﬂmmﬂumﬂumumq UNAaNIINDUUUN
MANUFULIAUIUWITATINTANASNOUIE LATATINTANAL NOUUDIAUALNDUNG UM UIN
1 UAuMmiy 42,5 5aanSuABMIINEUAIATADY 13D 1HOATINMIANAZNOUMINY 0.50

a 1A ~ KX Aa A a S ~ = Y
UANATABY (MANNWANKHIAY) 1AL 0.03 FUANATABY (nANuangaNnIY)

A A o 1o o o Ao o 210 =
INNINN 18 (V) LHDUIANNNUANINIITIUNIZUDINZNI-210 (unsupported = Pb) N
Y v
FEAUANVANAUA 0.0-1.0 FUAIAT IUDY 8.0-9.0 tFUANAT VoIAUaZnoUTUAKUN 2
= .. [ o Jd o 1 .
s lugilues log *''Pb (excess) activity MIHIANNFUNUTAUA1 accumulative mass 130
1 v o AN YA Y I Y o 1 @ o o
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9
v W &% [

Uszansammmvearrdanuiiuaninssduoan nl¥lumsnaaoalisiuiu Navua 16
v o 1 v o [ =3 Y = t:;dl [ o v A
Wi TuudaziinlSumeudreasnasgIu neiFen-230 (Th-230) AUMNNLUANINGIT

FUAY 11D 38202191 dpm o Jufi 9 FunAN 2520

M5 UINA V1 Uszansmnveardanuiiuannssduearh

fia AfuTuannsadiuiesa mfufuanngaaia g Uszanimunuesinia
(finnetsa) (finneia) (Wosidud)
1 63.67 15.39 24.2
2 63.67 15.58 245
3 63.67 16.28 25.6
4 63.67 15.98 25.1
5 63.67 14.87 234
6 63.67 14.69 23.1
7 63.67 16.06 25.2
8 63.67 15.08 23.7
9 63.67 15.45 24.3
10 63.67 16.53 26.0
11 63.67 17.68 27.8
12 63.67 19.63 30.8
13 63.67 18.40 28.9
14 63.67 12.24 19.2
15 63.67 17.05 26.8

16 63.67 13.63 21.4
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Tests of Between-Subjects Effects

Dependent Variable: product

Type Il Sum Noncent. Observed
Source of Squares df Mean Square F Sig. Parameter Power®
Corrected Model 22571.392P 23 981.365 85.289 .000 1961.640 1.000
Intercept 157332.451 1 157332.451 |13673.486 .000 | 13673.486 1.000
hour 19987.513 5 3997.503 347.416 .000 1737.080 1.000
temp 1500.363 3 500.121 43.465 .000 130.394 1.000
hour * temp 1083.517 15 72.234 6.278 .000 94.167 1.000
Error 552.307 48 11.506
Total 180456.150 72
Corrected Total 23123.699 71

a. Computed using alpha = .05
b. R Squared = .976 (Adjusted R Squared = .965)
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ANOVA
P0210
Sum of
Squares df Mean Square F Sig.
Between Groups 1.416 2 43.969 .000
Within Groups .097 6
Total 1.513 8
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Multiple Comparisons

Dependent Variable: Po210

LSD
Mean
Difference 95% Confidence Interval

() round  (J) round (1-J) Std. Error Sig. Lower Bound | Upper Bound
4 5 -.971333*| .103611 .000 -1.22486 - 71781

6 -.506000* | .103611 .003 -.75953 -.25247
5 4 .971333*| .103611 .000 71781 1.22486

6 .465333*| .103611 .004 21181 .71886
6 4 .506000* | .103611 .003 .25247 .75953

5 -.465333*| .103611 .004 -.71886 -.21181

*. The mean difference is significant at the .05 level.
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Dependent Variable: pol210

Multiple Comparisons

LSD
Mean
Difference 95% Confidence Interval
() ph  (J) ph (I-0) Std. Error Sig. Lower Bound | Upper Bound
0.5 1.0 .272333*| .088470 .010 .07957 46509
15 .403000* | .088470 .001 .21024 .59576
2.0 .467000* | .088470 .000 27424 .65976
25 .887000* | .088470 .000 .69424 1.07976
3.0 1.730000* | .088470 .000 1.53724 1.92276
1.0 0.5 -.272333*| .088470 .010 -.46509 -.07957
15 .130667 .088470 .165 -.06209 .32343
2.0 .194667*| .088470 .048 .00191 .38743
25 .614667* | .088470 .000 42191 .80743
3.0 1.457667*| .088470 .000 1.26491 1.65043
15 0.5 -.403000* | .088470 .001 -.59576 -.21024
1.0 -.130667 .088470 .165 -.32343 .06209
2.0 .064000 .088470 483 -.12876 .25676
25 .484000* | .088470 .000 .29124 .67676
3.0 1.327000* | .088470 .000 1.13424 1.51976
2.0 0.5 -.467000* | .088470 .000 -.65976 -.27424
1.0 -.194667*| .088470 .048 -.38743 -.00191
15 -.064000 .088470 483 -.25676 .12876
25 .420000* | .088470 .000 22724 .61276
3.0 1.263000*| .088470 .000 1.07024 1.45576
25 0.5 -.887000* | .088470 .000 -1.07976 -.69424
1.0 -.614667*| .088470 .000 -.80743 -42191
15 -.484000* | .088470 .000 -.67676 -.29124
2.0 -.420000* | .088470 .000 -.61276 -.22724
3.0 .843000* | .088470 .000 .65024 1.03576
3.0 0.5 -1.730000* | .088470 .000 -1.92276 -1.53724
1.0 -1.457667*| .088470 .000 -1.65043 -1.26491
15 -1.327000* | .088470 .000 -1.51976 -1.13424
2.0 -1.263000* | .088470 .000 -1.45576 -1.07024
25 -.843000* | .088470 .000 -1.03576 -.65024

*. The mean difference is significant at the .05 level.
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Dependent Variable: dpm

Multiple Comparisons

LSD
Mean
Difference 95% Confidence Interval
(1) hour  (J) hour (1-J) Std. Error Sig. Lower Bound | Upper Bound
2 4 -1.308000* | .143462 .000 -1.63882 -.97718
6 -1.302000* | .143462 .000 -1.63282 -.97118
8 -1.094667* | .143462 .000 -1.42549 -.76384
4 2 1.308000* | .143462 .000 97718 1.63882
6 .006000 143462 .968 -.32482 .33682
8 .213333 143462 175 -.11749 54416
6 2 1.302000* | .143462 .000 97118 1.63282
4 -.006000 143462 .968 -.33682 .32482
8 .207333 143462 .186 -.12349 .53816
8 2 1.094667* | .143462 .000 .76384 1.42549
4 -.213333 143462 175 -.54416 11749
6 -.207333 143462 .186 -.53816 .12349

*. The mean difference is significant at the .05 level.
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a0f t-test
auuAguiion1Inadey fe
Ho : A1 % recovery yield U99W Tatton-209 19111 5.539 dpm
H, : A1 % recovery yield ¥oane Tattion-209 Tiim1iy 5.539 dpm
minagoulaslda1ingAnnaisig t

o v

MyuUATEAUNgdIAY O = 0.05

9

ananaaey  t =

5.138-5.539
0.304/+3

= 2.285
a1t NIzAUANUFOI 95 % = 4.30 (df =n-1=2)

i 91
mszagiiveg 1an t<t,
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Deg‘;fm tss teo tes t70 !7s tso tes too fos Hfors lLgo !.99s

Freedom
1 158 325 510 727 100 138 196 3.08 6.31 127 318 637
2 142 289 .445 617 816 106 1.39 1.89 292 430 696 992
3 137 277 424 584 765 978 125 164 235 318 454 584
4 134 271 414 569 .741 941 1.19 153 213 278 3.75 4.60
5 132 267 408 559 .727 920 1.16 1.48 202 257 3.36 4.03
6 131 265 404 553 718 .906 1.13 1.44 194 245 3.14 371
7 130 263 402 549 711 896 1.12 141 1.89 236 3.00 3.50
8 130 262 .399 .546 .706 .889 1.11 1.40 1.86 231 290 3.36
9 129 261 .398 543 .703 .883 1.10 1.38 1.83 226 282 325
10 129 260 .397 .542 700 .879 1.09 1.37 1.81 223 276 3.17
11 129 .260 .396 .540 .697 .876 1.09 1.36 1.80 220 272 3.11
12 128 259 .395 .539 .95 .873 1.08 1.36 178 218 268 3.05
13 128 2590 .394 538 .604 .870 1.08 1.35 177 218 2865 3.01
14 128 258 393 .537 .892 .868 1.08 1.35 1.78 214 262 298
15 128 258 393 536 .691 .866 1.07 1.34 175 213 260 295
16 128 258 .392 535 .690 .865 1.07 1.34 175 212 258 292
17 128 257 392 534 .689 .863 1.07 1.33 174 211 257 290
18 127 257 392 .534 688 .862 1.07 133 173 210 255 288
19 127 257 391 533 .688 .861 1.07 1.33 173 209 254 286
20 127 257 .391 533 .687 .860 1.06 1.33 1.72 209 253 285
21 127 257 391 532 .686 .859 1.06 1.32 1.72 208 252 2.83
22 127 256 390 532 .686 .858 1.06 1.32 172 207 251 282
23 127 256 .390 532 .685 .858 1.06 1.32 1.71 207 250 2.81
24 127 256 .390 .531 .685 .857 1.06 1.32 171 206 249 280
25 127 256 .390 531 684 .856 1.06 1.32 1.71 206 249 279!
26 127 256 .390 531 684 .856 1.06 1.31 171 206 248 278
27 127 256 .389 531 684 .855 1.06 1.31 170 205 247 277
28 127 256 .389 530 683 .855 1.06 1.31 170 205 247 276
29 127 256 389 .530 .683 .854 1.06 1.31 170 205 246 276
30 127 256 389 530 .683 .854 1.05 1.31 170 204 246 275
- 126 253 .385 524 674 .842 1.04 128 164 1.96 233 258

Note : For the lower percentiles, use the relation ty =-t, o In particular, t , = -t ,,=0 .For example,

degrees of freedom, t,, =-t = -.404

A ' 1 <3| ~
MNEUINT 91 AN uuuun
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\ as | Q/ | a v Ay v Aad
N1INATUAINNUANAINVOIITNITYDUANIVYUINAUATNOU ﬂ)ﬂ?ﬁﬂ&liﬂi!]w AU IHIAININY

$ou A28 a0A T-Test

duuAgIiensnaaeuIsmsgesdie luTasndlonsauanarenuiulitmsdesalom

Y ' Y a 4 a a
ﬂ’)'lllﬁ'é)uIﬂﬂﬂﬂﬂﬂ?ﬂﬂiﬂquﬂiﬂ, ﬂi@ﬂ]'ﬁ)iﬂﬁ@iﬂ !Lﬁ%ﬂ'ﬁﬂl’laiﬂ‘iﬂﬁﬂ‘iﬂ

H, : Mnuduamnssg@voane lailen-210 110U 5.62 dpm/g
H,: 1 % recovery yield yoawe Tatflon-210 luminy 5.62 dpm/g

Y1 a a
msnadou laglsa1IngANaITIa t

i
o @ [

MruaTEAUNsd AN =0.05

9

ananamoy  t = X-a
s/x/ﬁ
L smese
022/3
t = 0.75

A1t NIzAUANUIFOI 95 % = 4.30 (df =n-1=2)

v
o/

pEANIT t<t,

d‘ o 1 1 Y an = =} v Aad 1
AINHUINH 31 WANITATUIUNIAT ¢ "Uf]\iﬂﬁﬁlf)flﬂ’)ﬂ’)‘ﬁhlﬂjﬂil’w‘l!ﬂiEl“]JL“I/]EI‘Uﬂ‘U’J‘ﬁﬂTiEI’E)EI

v v
AYLATANINUIDU

aa

3 n7A AUNAN t t,
TuTagian HNO, 10 0.75 430
TulpAsian HE-HNO, 3.7 1.62 4.30

Tl HCIO,-HNO-H,0, 0.2:6:0.2 1.57 430
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Independent Samples Test

102

Levene's Test for Equality]

of Variances

t-test for Equality of Means

95% Confidence Interval

Mean Std. Error of the Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
AnuTuAN NS Il Equal variances
429 .537 -276 6 792 -.00500 01814 -.04939 .03939
e assumed
Equal variances n
-276 5.330 793 -.00500 01814 -.05078 .04078
assumed
a
VATV

Y
HO manulsilsivvesivaeanguiminy

Y
H1 manundsisivvesnsdosngu lumnu

1 v k4
A1 sig = .537 FIWINNI1 .05 3980151 Ho 1iudeaauuilsilsivvesisaesnguminu

AUUATIY

Ho A1nae hiuana1any

HI ANRAgUANAIanNY

9 v
A1 sig =792 11NN .05 AaULeNS U Ho djlfio Aunde luuanaenn
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193914 IAEA315

One-Sample Test

Test Value = 1.81

95% Confidence
Interval of the

Mean Difference
t df Sig. (2-tailed) | Difference Lower Upper
dpm -9.215 2 .012 -.43333 -.6357 -.2310

AUUNATIY  Ho ANNAY dpm = 1.81
HI Aunde ldmny 1.81

I a U > 1 [ v o w
agl fumsnadoudunagiu 2 119 A sig=0.012 Fatlooniszautivdinny 0.05 39

Uras Ho Wufio A1 dpm T 1.81 w5e anugndes lieglugie 95 %

103



104

MANHIN ¥

d VRV (v o Y] Y
f’ﬂﬁ%!ﬂi]%ﬁﬁ]ﬂNNuﬁﬂ]Wiﬂﬁ"’Uﬁﬂﬂzﬂ'J-ZlO ‘lumashaauﬂznaummémﬁuumuﬁuaﬂm



4 a dI1 v W [ ) o 1 a
msnwmnﬁ B¥1 Nﬁﬂﬁ’Jlﬂ§1$Wﬂ1ﬂ3J3Ju¢]ﬂ1W§\1§er’EN§I$ﬂ’J-210 GI,HGI’J’EJ‘(’JNQUGWWBH

o " A ' <3 oy v A
@nln’iu\iﬁ 1 YOI NUNUUINUNUTYY

105

Depth Porosity ~ Cumulative Total *"’Po Excess ~ Pb Age
(em) (%) mass (plate (colloct date) tsD Inventory (yr)
(g/em’) date) e ;
pm/g

0-1 96.1 0.03 18.80 18.06 1.68 0.60 0.8
1-2 94.6 0.14 18.17 17.42 1.40 2.4 32
2-3 92.4 0.28 12.85 12.09 2.39 4.5 6.6
3-4 89.3 0.48 18.25 17.50 3.05 7.5 113
4-5 84.6 0.77 9.77 9.00 1.25 113 18.1
5-6 80.0 1.16 5.40 4.61 1.43 14.0 27.2
6-7 88.1 1.51 8.01 7.23 1.22 16.0 35.5
7-8 88.0 1.77 7.26 6.48 1.56 17.9 41.7
8-9 71.6 2.21 3.95 3.16 1.20 20.0 52.1
9-10 50.9 3.07 1.44 0.64 0.42

10-11 46.7 4.19 0.80 0.00 0.24

11-12 45.1 5.38 0.81 0.01 0.23

12-13 44.6 6.60 0.87 0.07 0.27

13-14 452 7.81 0.94 0.14 0.28

14-15 45.6 9.01 0.91 0.11 0.27

15-16 44.6 10.22 0.74 -0.06 0.26

16-17 44.7 11.44 1.03 0.23 0.30

17-18 43.9 12.66 0.85 0.05 0.25

18-19 435 13.90 1.02 0.22 0.31

19-20 42.7 15.15 0.65 -0.15 0.19

20-21 43.4 16.40 0.60 -0.20 0.18

21-22 40.5 17.68 0.56 -0.24 0.17
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Depth Porosity Cumulative  Total *'°Po Excess ~ Pb Age

(cm) C4) ma552 (plate (collect date) +sD Inventory (yr)
(g/cm’) date) dpmg
dpm/g

0-1 77.3 0.23 16.66 16.15 0.45 2.7 1.6
1-2 73.1 0.77 13.06 12.48 0.43 9.5 6.0
2-3 62.5 1.48 10.39 9.76 0.45 16.5 11.9
3-4 62.7 2.30 8.54 7.89 0.39 233 19.1
4-5 60.5 3.15 7.64 6.96 0.40 30.0 27.5
5-6 62.7 3.99 6.78 6.08 0.45 36.5 36.8
6-7 59.1 4.85 7.26 6.57 0.33 43.4 47.0
7-8 50.3 5.85 3.07 2.31 0.54 48.5 57.9
8-9 39.7 7.06 2.19 1.41 0.40 50.8 69.4
9-10 40.6 8.38 2.40 1.62 0.45

10-11 349 9.74 1.77 0.99 0.33

11-12 34.0 11.19 1.92 1.14 0.33

12-13 30.0 12.68 1.37 0.58 0.26

13-14 32.7 14.19 1.11 0.32 0.19

14-15 32.7 15.67 0.72 -0.08 0.13

15-16 32.4 17.16 0.75 -0.05 0.14

16-17 30.6 18.66 0.66 -0.14 0.14

17-18 33.6 20.16 0.67 -0.13 0.13

18-19 27.7 21.68 0.68 -0.12 0.12

19-20 28.6 23.26 0.42 -0.39 0.11

20-21 18.2 24.95 0.26 -0.55 0.03
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Depth Porosity Cumulative ~ Total *'°Po Excess ~ Pb Age

(cm) C4) ass (plate (collect date) +sD Inventory (yr)
(g/cmz) date) dpme
dpm/g

0-1 87.8 0.09 13.55 12.97 2.38 1.2 1.4
1-2 79.7 0.45 9.82 9.17 1.60 5.1 6.9
2-3 74.6 0.95 7.18 6.49 1.25 9.1 14.6
3-4 72.5 1.53 6.15 5.44 1.03 12.5 23.5
4-5 71.7 2.15 5.56 4.84 0.99 15.7 32.8
5-6 72.0 2.76 5.68 4.96 0.93 18.7 423
6-7 54.1 3.58 3.04 2.28 0.51 21.7 54.8
7-8 55.0 4.58 4.07 3.33 0.77 24.5 70.1
8-9 513 5.61 4.17 343 0.73 28.0 85.8
9-10 49.4 6.70 0.91 0.12 0.17 29.9 102.6
10-11 45.2 7.86 2.09 1.31 0.36

11-12 43.0 9.09 1.68 0.89 0.30

12-13 40.3 10.38 1.38 0.59 0.24

13-14 394 11.70 1.02 0.22 0.18

14-15 39.3 13.03 0.89 0.09 0.16

15-16 38.5 14.38 0.84 0.04 0.15

16-17 38.5 15.73 1.04 0.25 0.18

17-18 37.4 17.10 0.88 0.09 0.16

18-19 36.5 18.48 0.80 0.00 0.14

19-20 36.3 19.88 0.66 -0.15 0.11

20-21 342 21.31 0.58 -0.22 0.10
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Depth Porosity Cumulative ~ Total *'°Po Excess ~ Pb Age

(cm) C4) ass (plate (collect date) +sD Inventory (yr)
(g/cmz) date) dpme
dpm/g

0-1 83.9 0.10 7.31 6.62 1.19 1.7 4.7
1-2 69.7 0.61 3.41 2.65 0.61 4.8 16.6
2-3 59.5 1.39 2.08 1.31 0.38 6.4 31.2
3-4 52.4 2.36 1.71 0.92 0.29 7.4 47.8
4-5 49.9 343 1.48 0.69 0.28 8.2 65.9
5-6 50.9 4.52 1.22 0.43 0.22 8.8 85.3
6-7 48.6 5.63 1.08 0.29 0.18 9.2 105.6
7-8 444 6.81 1.27 0.48 0.23
8-9 45.2 8.02 1.03 0.24 0.17

9-10 46.4 9.21 1.09 0.30 0.20

10-11 43.2 10.43 0.97 0.18 0.17

11-12 42.7 11.68 1.06 0.27 0.20

12-13 36.7 13.01 0.99 0.19 0.17
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Depth Porosity Cumulative  Total *'°Po Excess ~ Pb Age

(cm) ma552 (plate (collect date) +sD Inventory (yr)
(g/cm’) date) dpmg
dpm/g

0-1 61.0 0.43 15.38 14.84 1.00 6.2 6.3
1-2 60.9 1.29 2.89 2.13 0.54 14.0 20.3
2-3 52.7 2.24 2.40 1.63 0.43 15.9 35.7
3-4 50.3 3.31 2.51 1.74 0.48 17.7 52.2
4-5 48.1 4.42 2.07 1.30 0.38 19.4 69.5
5-6 46.2 5.59 1.83 1.05 0.34 87.6
6-7 44.4 6.79 1.96 1.18 0.37
7-8 422 8.04 2.04 1.26 0.38
8-9 41.1 9.32 1.95 1.17 0.37

9-10 40.9 10.62 1.71 0.92 0.33

10-11 39.5 11.94 1.73 0.94 0.30

11-12 39.0 13.27 1.77 0.98 0.30

12-13 38.7 14.62 1.77 0.99 0.31

13-14

14-15 40.0 17.29 1.74 0.96 0.30

15-16 38.9 18.62 1.79 1.01 0.31

16-17 38.8 19.96 1.39 0.60 0.25

17-18 36.4 21.34 1.15 0.36 0.21
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Depth Porosity Cumulative ~ Total *'°Po Excess ~ Pb Age
(cm) C4) ass (plate (collect date) +sD Inventory (yr)
(g/cmz) date) dpme
dpm/g
0-1 77.8 0.19 5.14 4.42 0.85 1.0 7.8
1-2 68.0 0.79 5.20 4.48 1.05 4.1 325
2-3 57.9 1.60 3.15 2.39 0.54 7.4 65.5
3-4 45.0 2.67 1.28 0.49 0.23 9.0 104.1
4-5 41.0 3.92 0.85 0.06 0.14 9.3 146.2
5-6 39.1 5.24 0.89 0.09 0.16
6-7 41.2 6.56 0.95 0.15 0.17
7-8 383 7.88 1.10 0.31 0.20
8-9 38.2 9.24 0.94 0.14 0.17
9-10 39.4 10.59 0.77 -0.03 0.12

10-11 32.1 12.00 0.93 0.14 0.12
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Depth Porosity Cumulative  Total *'°Po Excess ~ Pb Age
(cm) C4) ma552 (plate (collect date) +sD Inventory (yr)
(g/cm’) date)
dpm/g dpm/g
0-1 75.5 0.20 5.63 4.85 0.94 1.0 4.7
1-2 62.4 0.88 3.83 3.02 0.67 3.6 20.8
2-3 56.3 1.78 2.35 1.52 0.40 5.7 42.0
3-4 59.8 2.70 2.23 1.40 0.39 7.0 63.8
4-5 51.0 3.68 1.22 0.38 0.22
5-6 45.4 4.82 1.16 0.31 0.21
6-7 44.6 6.03 1.03 0.18 0.18
7-8 424 7.27 0.97 0.12 0.17
8-9 41.2 8.55 0.93 0.08 0.16
9-10 41.8 9.84 1.05 0.20 0.18
10-11 433 11.10 1.01 0.16 0.18
11-12 454 12.33 1.06 0.21 0.19
12-13 443 13.54 1.04 0.19 0.18

13-14 433 14.78 0.95 0.10 0.16
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Depth Porosity Cumulative ~ Total *'"°Po Excess ~ Pb Age
(cm) C4) massz (plate (collect date) +sD Inventory (yr)
(g/cm’) date)
dpm/g dpm/g
0-1 62.3 0.31 4.77 4.09 0.90 1.3 6.2
1-2 44.0 1.34 2.87 2.18 0.59 4.5 26.4
2-3 39.5 2.63 0.90 0.20 0.18 6.0 51.6
3-4 37.0 3.98 0.74 0.04 0.17
4-5 35.9 5.38 0.50 -0.02 0.14
5-6 36.7 6.78 0.60 -0.10 0.19
6-7 35.7 8.19 1.15 0.46 0.24
7-8 34.4 9.61 0.53 -0.17 0.12
8-9 344 11.06 0.61 -0.09 0.11
9-10 342 12.50 0.58 -0.13 0.11
10-11 35.6 13.93 0.62 -0.08 0.14
11-12 354 15.35 0.59 -0.11 0.15
12-13 35.4 16.77 0.64 -0.06 0.11
13-14 35.0 18.20 0.60 -0.10 0.11
14-15 36.7 19.61 0.69 -0.01 0.15
15-16 36.3 21.01 1.21 0.51 0.26
16-17 36.8 22.40 0.63 -0.07 0.12
17-18 38.2 23.78 0.67 -0.03 0.12
18-19 34.6 25.18 0.57 -0.13 0.10
19-20 0.362 26.60 0.58 -0.12 0.10

20-21 0.366 28.00 0.47 -0.23 0.10
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Depth Porosity Cumulative ~ Total *'"°Po Excess ~ Pb Age
(cm) C4) massz (plate (collect date) +sD Inventory (yr)
(g/cm’) date)
dpm/g dpm/g

0-1 71.1 0.17 1.40 0.81 0.25 0.1 6.8

1-2 44.0 1.10 0.85 0.25 0.17 0.6 44.4

2-3 42.7 2.35 0.61 0.01 0.12 0.8 94.6
3-4 46.3 3.57 1.36 0.77 0.28
4-5 39.6 4.83 1.07 0.48 0.20
5-6 31.5 6.24 0.71 0.11 0.14
6-7 34.1 7.72 0.78 0.18 0.15
7-8 34.7 9.16 0.74 0.14 0.15
8-9 334 10.61 0.62 0.02 0.10
9-10 31.2 12.10 0.57 -0.03 0.10
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Pb-210 — activity (dpm g ")

0.5 1 2 5 10 20
1 i i ' [ |
i Surface mixed layer o
o
10 — : i
Region of radicaktive
—_ _ decay _
g Accumulation rate
~ o 22102 gem2yr!
% 1.3mmyr!
;= ’
L
a 30-
a
1q Background levels
40 - of Pb-210
50

v v v Y
MNELINN B1 M5lasunlanuiuan s dueIneni-210 MUFUANUAN

31 : Nittrouer et al., (1979)

Y
1 a Aa I
1. Surface Mixing Layer (SML) Ao mumwﬁﬁqﬂ mﬂaumnmﬁi}zgﬂmwmmﬂu
dy = [ 9 ara 4 A A [ qu a LYY A= o
HBAINY AUNTZUIUMINNNTNTUALFIINGT AU UYTINUNUTUAMNTITUDIAZN-210

b4

luautiagianan

3 A 1 a Aa ara J
2. Region of Radioactive Decay Fuiloganaslil answavesnszuiumsnaildnd

aA 1

a A [ o’j a dyﬁ 1 A v o LY d‘
LS BIING ﬂ%vlllll@ﬂ@]ﬂulﬂ muumneu“lumnmumag“luﬁnmm HAZINAIDYNUN excess

Pb-210  AUTUASIAIZAA1EGIAI9AIATITINVDINY D10ATINITANALNOUVDIAUAZNOUT



116

v Y
AN (steady state) UTMUAUTUANINTIFVDI excess Pb-210 9zaAaIuaLNa log aIudl Ao

AIUMNNATUINTATINITANAZNOUVDIAUAZNOU

3. Back Ground Level 10 excess Pb-210 fusiuanmssdaaioad l)vualudiuves
. . . k4 Af a o A = & g
Region of Radioactive Decay 402 GLummmzmmma@agmm supported Pb-210 a1l
[ 4 F4
Tua@nNeNMIaaIeRIvUTIAEN-226 MU tazed luaamauga Ay 1J3ua
v W = o 1 5328 A < 1 A A A 1 J Ai
AUITUAMNTITV0IAzN2-210 Tudiutiveliad tazitluamninviedeniuduamnugu

(background level)

MIMUINONI m‘mnﬂznaumaaﬁumnaﬂudmﬁum

The necessary input information for the *°Pb sedimentation rate determination are:

1) Dry sediment density, P.; 2.5 and 2.8 g.cc

sed?

2) Porewater salinity

3) Porewater density, O ; dependent on salinity and temperature.

3) “°po activity (dpm g_l) at selected depths down core.

4) Estimate of the mixed layer depth; usually obvious from the *’po activity profile.

5) Estimate of the depth at which there is only background or supported “°pp activity and

the magnitude of this activity. Usually the depth at which °Po becomes constant, or determined

from U activity at the same depth.

The calculations are performed in the following order:

1) First the porosity and salt correction factors for each core interval are determined from
the wet and dry sediment weight measurements. A theoretical compaction profile is fit to the data
an used an used for down core cumulative mass compactions if the fit meets the specified criteria.
Otherwise an interpolation technique is used.

2) Next , selected core intervals (the porosity profile can be helpful in choosing the best

sample set) are analyzed for their salt-free *°Po content and decay correct back to date of core
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collection,. This activity is equivalent to the ) activity on the collection date. Subtracting the
supported ) activity yields the unsupported *°pp activity.

3) The *"°Pb activity versus mass accumulation profile is then used to determine the
sedimentation rate.

4) Once the sedimentation rate is know, the *%pp activity versus depth profile in the SML is
used to determine the surface sediment mixing coefficient.

5) The area under the *''Pb versus mass accumulation profile is then integrated to give the
*°Pb inventory (dpm/cm”)

6) Given the total inventory and the sedimentation rate, it is then possible to estimate the
*pp activity of the depositing particles, which is usually higher than the surface activity because

of mixing near the sediment water interface.

Porosity
Porosity is defined as:

volume of seawater

volume of seawater + volume of sediment

Measuring the sediment wet and after drying gives the dry/wet ratio, R

dry R.w weight of dry solids
— = + salt =
wet weight of dry solids plus water

It is still necessary to correct the dry weight for salt left behind from the pore water. Given the

salinity, S, (% = parts per thousand) of the pore water the salt corrected dry/wet ratio is

_ I-R.war _ grams water/gram bulk sediment  grams porewater

" 1-5/1000 grams water/gram porewater - gram bulk sediment
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and the salt free dry/wet ratios is

R_. =R_ —gmS/1000

—salt +salt

The total volumes, V, of dry, salt-free sediment and pore water per gram of bulk sediment are

R -sa
Vdry = - and pr = gﬂ
Psed Ppw
.. Vpw
1vin =
& g ¢ Vdry + Vpw

Other useful parameters which derive from the wet/dry ratio are the grams of salt-free dry
sediment per cubic centimeter of bulk sediment (dry/bulk ratio) and the sea salt correction factor

(SSCF)

dry R - sait and SSCE = R + sait

bulk B Viry +Vpw R sait

Any measurement that dependent on the weight of sediment analyzed (i.e. %po dpm g_l) must be

corrected for the amount of salt present in the weighing progress.

Porosity profile determination

The porosity in a core should decrease with depth due to compaction and ideally would

follow the relationship given by Athy (1930)

#(2) = foe™™"

Where @o = average surface porosity, ¢(Z) = porosity at depth z, and QL is a constant. To fit the
porosity data to this equation, the porosity at final compaction, ¢w is computed as the average of

the three deepest porosity values and subtracted from each ¢Z This allows for a better fit to the
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curved portion of the porosity profile. The natural log of this equation is a linear equation with

slope, OL, and intercept, ln(¢0 - ¢oo)

N)—¢. =(4,-¢)-e"

In(¢(2) —¢,)=In(4, - ¢,) ~a -2

The porosity fitting routine first all the data and computes the r value. If this value is greater that
the requested fit the routine ends. Otherwise the deepest data point is omitted and a new r
computed. This process continues until the specified percentage the data has been omitted. If the
r’ criteria is met the fitted porosity profile is used for cumulative mass computation, otherwise an
interpolation routine is fitted porosity profile is used for cumulative mass computation, otherwise
an interpolation routine is fitted porosity profile is used for cumulative mass computation,

otherwise an interpolation routine is invoked.

Cumulative mass

If the porosity as a function of depth is know then the cumulative mass to a depth z is

[-p(2)- p.. -dz

m =[(-(4—¢) e +¢) p, 0z

4 9.
a

m :psed[z - (e =-1)-¢ - z}

If interpolation is used then the porosity at the sediment water interface is estimated by linearly

extrapolating the porosity of the first two intervals to depth z=0
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R R

giving the mass (g cm’) to the mid-point of the first interval (z,) as

m1 :(1 _(@J.pm . Z1

The next n intervals from Z, to Z_are then

m. :(1—%)-@%-(5_5_9

Calculation of *"’Po spike activity.

The activity of the Po spike solution must be corrected for decay from the spike was
produced until the time when the sample is plated onto the silver disk. Given the initial activity

Ao in dpm/ UL at time production, to, the activity on the plate date, t, is simply.

— A L p At
=A -e

platedate

where A the decay constant for either **Po or *’Po. So the activity of the spike, A_. , added to

spike?

the sample is simply A, X HLL spike solution added to the sample.

The error in the spike activity is caused by the error in the certified activity and the error in
pipetting an aliquot into the sample during analysis. These sources of error need to be propagated
through the calculation for *°Pb activity. The spike error is considered to be the same percentage
as the initial tracer solution and the pipette error is based on manufacturers specifications. Pipette

error can be verified by calibrating the pipette. Given that
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Aspike = Aracer i atracer and V,UL :V/IL i J;4L

The total error in the spike added to the sample is then

2 2 2
Cfspike:\/O'tracer Atracer+(72u_ -V AL

Calculation of 210Po activity on the plate date and me activity on core collection date.

Given the time between plating and counting as At the specific activity, S4, of the Po spike is

SAS - Aplatedate — dpm
pike PAspike . e_lspike'At area

Similarly for the *°Po the specific activity per gram of sample is

_ PAsic-e ™7 ooop _ area
sample mass gram

SA

210 pg -

The sea salt correction (SCCF computed above) is necessary, because the dry sediment weighed
out for analysis contained not only sediment, but also salt. Multiplying these two specific

activities gives the activity of *°Po on the plate date

dpm area dpm
200p, = : =
area gram g

Aviop, = SAgyike  SA

This *""Po activity equals the ) activity if the two isotopes are in secular equilibrium. The *°po
activity back to the date of core collection the supported °ph activity must be substracted before
any decay correction is made.

*1%pp _(AZ'OPO _ASZ“’Pb ),e—prm

ollectiondate platedate up ported
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where At is the between core collection and plating
The measured ' Pb activity has two main sources of error, counting statistics for the two Po
peaks and the error in the spike activity. The *’Pb activity is proportional to the *’po peak area

and the spike and inversely proportional to the Po spike peak area.

210 Po

AZ“’Pb oc W XAgike © RXA . Where R is the peak area ratio.
pike

From counting statistics, the 116 error of the two Po peaks is simply +/ PA . The combined

error for the ratio of the peak areas is then

_PAw, [T
PAspike PA2210p0 PAszpike

ORr

The total error in the ~' Pb activity is then the error resulting from the product of R and A,

1 N 1
PAZIOPO I:)Aspike

_ 2 2
Oy, = R- O spike + Aspike ’

Sedimentation rate determination

The *""Po activity for each core interval is measured as dpm g_1 where then mass includes
sediment and salt. The *'’Po activity must be corrected for the salt content by multiplying by the
SSCF given above. This *’po activity is in secular equilibrium with the *°Pb in the sample which
is composed of a *u supported *'°Pb fraction and an excess *  Pb fraction. The supported *°pb
activity must be subtracted from the total activity before any decay corrections are made.
Supported activity is usually considered to be the constant, low level activity observed at depth on
most cores, or equal to the u activity of the sediment. The unsupported *°Pb activities are then

corrected back to the date of core collection.
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The sedimentation rate is then calculated from the decay of *°Pb down core as a function of total

mass accumulation. A given time, t, the activity of a radioactive isotope will be

A=A e

where A is the activity at time t since t,, A, is the activity at t,, and A is the decay constant (in
this case 0.031139 y'1 for me). Assuming the accumulation rate is constant in time, this

equation can be rewritten in terms of mass accumulation.

Av=A et

where b is the decay constant in terms of mass accumulation rather than time.

At any point in the core A, = A,

Ao ‘e—ﬂut — A ‘e—b-m

—A-t==b-m

For t=1 y the rate of mass accumulation per year, (0 is then

m A
—_— = =—
t b

where b is just the slope (linear regression) of the In(excess ) activity) versus total mass
accumulation line. Only data beneath the surface mixed layer (SML) which has excess 210Pb is
used for the sedimentation rate determination. Because porosity varies down core, the

sedimentation rate in terms of cm y_1 is not constant, but rather a function of porosity,

rate at depth z cm y ') =——2
Psed (1 - ¢z)
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Total ’Pb inventory

The *"’Pb activity an a function of mass accumulation within the SML is equal to
Arl:]/”‘ =A™ .e®"™ and beneath the SML is equalto A=A "

where A”'\]/'LiAO,Ar'rLiAmand bM = Db
The total excess ~ Pb activity (TA) within the SML is then

ML ML AOML ML
TAy = J.AOML e’ "= N '(eb ™ —1)
0

where AOML is the surface sediment activity. Likewise for the total excess “°pp activity beneath

the SML

Am — Ao 'e—b.m

meXEESS:O

TA&ML = J. AOML . e_bML'm = % . (eb'mexcess:o _ ebAmML )

My

and the total excess * Pb inventory is
TA=TA, +TA,,
210 . .
Pb flux determination

Once the total inventory is know, the flux of excess *°Pb to the sediment is computed by
two related methods. The first method simply divides the total excess 2P inventory by the mean
life for *'"Pb (32.114) and is called the steady state flux (dpm cm-lyr_l). The accuracy of the flux
depends on how well the TA is know. The TA can be underestimated if the *°pp profile does not

reach background activity levels and an interpolation method is used to compute TA. The second
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method multiplies the sedimentation rate by the surface activity (=activity of incoming particles)
that the excess ~ Pb profile would have had if the were no mixing in the SML ( Aon o mixing
Assuming the total *%pp inventory and sedimentation rates are now know A;° ™9 can be

computed as follows:

AME = ASSME @70 for depths>SML. At the mass (depth) where A™M- — 0

A>SML

A0>SML

—b.m

=e " =0

mexcess:()
TA = J' Agomixing 'e—b.m

0

e _ TA_ “bTA o

Meycess=0 (e_b'mexcess:o _ 1)

J‘e—b.m

0

The flux is then this new depositional activity times the mass accumulation rate.

Surface layer mixing coefficient determination

The *"°Pb geochronology method is based on the assumption that of supply of *°Pb to the
sediments is constant and that the only processes changing the P activity and any given depth
are decay, sediment accumulation and mixing of near surface sediments by currents or organisms.
The mixing process can be approximated as a diffusive process. The mathematical formation for

the steady state activity of any radioactive isotope is

2
aA: D.a ?—w.%—/m:o
ot 0z 0z
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where A is the specific activity for the isotope in question, D is the mixing coefficient, z depth in
sediment, (0 the sedimentation rate, and A the decay constant. This is a second order,

homogeneous differential equation which has the general solution
A(z)=C,e”* +C, "’
where Cl1, Bl, C2 and B2 are constants.

Letting Z* = % where L is the depth of the mixed layer, multiplying by L and dividing by L

and dividing by (0, gives the non-dimensional form which normalizes the values of Z to

0<Z" <1 for any mixed layer.

2
[DjaA OA (/?,L] A-OzG-aA—%—R-A.
Lew ) 0z oOz* 1)

Assuming e”?is a solution then gives
G-pB%-e/” - p-e’* —R-e”? =0 and divingby G -e””?

s

PG

-p— E = 0 which is a quadratic equation in B with the solution

/G+ —4 R
{ 1 G R and f, = ++/root and
r00

2

It then remains to determine the values of the constants C1 and C2 by invoking the boundary

conditions

1. Across the Z = Z,, boundary the *°Pb flux must be continues
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oA
@A =@ Ay —D-—
oz
2. Across the Z = Z,, boundary the *Pb activity must be continuous

Az<ML = Az>ML = AML

Hence,

a'A‘Z<ML or—-D- aAz<ML

@ Ay =0-A, —D- e P

=0

OA
since D # 0 => —=Y = Qatz = z,,,
0z

aAz<ML

=G, 4G,y 0P =0

C, = _Cl 'ﬂ] 'eﬂl.z
2 Bz
,Bz ‘€

. YR
A(Z):C 'eﬂ.z1 —uc ‘eﬂl'z * 1_ﬁ :C ' (Z,G,R)
1 1 B 1

/82 e/ 2
If the activity is know for two depths within the mixed layer then

AL oA
J@6R) ' [@eR)

since z1, Z2 , and () are known, only G is not determined in J-(Z, G, R)and can be found by an

interactive binary search to find G such that the above equation is true.
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M1519WUINA A1 Result for Pb-210 and Po-210 in sediment sample IAEA-368 and IAEA-315

IAEA Code
Matrix
Reference date

Date of Release

IAEA-315
Marine Sediment
1 st January 1993

March 1996

TAEA-368
Pacific Ocean Sediment
1 st January 1990
September 1991

Unit/Price 100 g 110 US $ 100g  60USS
Radionuclide [Bg/ke] 95% C.L N R/ [Bg/kgl 95 %C.L N R/
“K 297 288-303 111 R 5.4 5.0-8.0 20 I
“Co 0.6 0.5-0.7 23 R
'Sy 1.8 0.45-6.90 9 I
¥es 034  0.20-0.44 10 I
“Eu 3.8 3.4-43 23 R
°pp 30.1 26.0-33.7 33 R 232 198272 24 R
“Ra 13.8 13.0-14.6 90 R 214 203-226 51 R
Ra 26.7 25.3-28.0 51 R
Th 27 24.0-28.9 22 R 1 0.0-2.0 7 I
20T 16.9 15.1-20.9 8 R
2T 25.6 24.5-27.5 36 R
e 17.8 16.6-20.0 11 R 357 21.5-448 6 I
2 0.84 0.65-1.20 9 I 1.9 1.6-2.6 14 I
- 17.6 8.6-24.2 31 I 31 25.0-33.0 19 R
Zpy 8.5 7.6-8.9 19 R
29290y 31 29.0-34.0 27 R
*'Am 13 1.2-1.5 31 I

IAEA Report

IAEA/AL/065(IAEA/MEL/61)

IAEA/AL/047(IAEA/MEL/47)
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H a a o a o oA ldg’wa
M3 1 uaaslsunasunisinguesduaznoudmian 1 lusrunurhmivnugen

Auan USunuounieing (Waaniuaeniy) ﬁu‘ﬁ'mmummgm
(w1.) 1 2 3 nae (HadNTUABNITY)
0-1 193.11 192.80 199.28 195.06 3.65
1-2 178.03 170.25 174.14 5.50
2-3 146.75 147.07 147.94 147.26 0.61
3-4 163.22 155.47 162.35 160.35 4.25
4-5 132.38 132.73 132.56 0.25
5-6 127.34 137.98 132.66 7.53
6-7 146.59 149.03 155.19 150.27 4.43
7-8 175.00 166.99 168.17 170.05 432
8-9 93.07 89.90 93.38 92.11 1.93
9-10 63.77 59.27 61.52 3.19
10-11 69.06 74.65 68.69 70.80 3.34
11-12 69.74 69.73 65.15 68.21 2.65
12-13 60.70 61.05 61.70 61.15 0.51
13-14 59.93 61.06 60.50 0.80
14-15 61.48 61.93 61.71 0.32
15-16 59.97 63.33 61.65 2.38
16-17 69.13 69.79 69.46 0.46
17-18 60.24 62.38 61.31 1.52
18-19 61.15 73.07 67.11 8.43
19-20 62.57 62.54 62.56 0.02
20-21 61.20 60.51 61.39 61.03 0.46
21-22 59.91 238.66 149.29 126.40
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H a a o a o ] y 1 I g’ v Aa
M3 a2 uaaslsunasunisinguesduaznoudmian 2 Tusrunuihmivnuge

=
NN

(%y.)

USnavunising (Nadnsunonin)

d'
R0y

ANTIAVUNINTFIU

(Haansuaeniy)

0-1
1-2
23
3-4
4-5
5-6
67
7-8
8-9
9-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20

20-21

66.46

66.67
58.86
54.31

57.06

55.64

54.61

67.26

65.85
58.01
58.82

60.41

56.88

53.94

64.09
59.02
63.29

58.38

57.74

53.14

66.86

65.53
58.63
58.81

58.62

56.75

53.90

0.57

1.31
0.55
4.49

1.68

1.05

0.74
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A710an YSunuounieing Waaniudoniv) ﬁ1gﬁﬂqguuu1ﬁsg1u
(IFUAUAT) 1 2 3 mae (HadnTuABNIY)
0-1 144.17 151.20 147.69 4.97
1-2
2-3
3-4 101.02 99.58 101.76 100.79 1.11
4-5 102.45 101.45 102.56 102.15 0.61
5-6 105.16 108.06 106.99 106.74 1.47
6-7
7-8
8-9
9-10
10-11 60.46 58.61 59.53 131
11-12 60.30 61.08 60.69 0.56
12-13 60.40 61.32 61.67 61.13 0.66
13-14 60.63 60.09 61.14 60.62 0.52
14-15 56.86 56.63 58.41 57.30 0.97
15-16 59.93 61.72 62.60 61.42 1.36
16-17 66.15 66.25 66.20 0.07
17-18 66.52 69.54 68.03 2.14
18-19 63.51 65.74 67.41 65.56 1.96
19-20 64.93 68.04 68.13 67.03 1.82
20-21 65.66 64.97 64.54 65.06 0.56
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Auan USnudunieing Waaniudeniv) f’hzﬁlmmummgm
(IFUAIAT) 1 2 3 mae (HadniuAeNiy)
0-1
1-2 85.27 84.19 83.08 84.18 1.10
2-3 85.64 81.31 82.62 83.19 2.22
3-4 82.28 87.60 86.84 85.57 2.88
4-5 68.76 67.17 66.96 67.63 0.99
5-6 83.69 80.68 77.97 80.78 2.86
6-7 68.14 71.22 68.86 69.41 1.61
7-8 74.14 72.19 71.59 72.64 1.33
8-9 73.435 72.28 72.86 0.81
9-10 80.85 81.53 84.71 82.36 2.06
10-11 78.21 78.96 77.54 78.24 0.71
11-12 79.65 77.93 86.46 81.35 451
12-13 77.28 80.35 85.41 81.01 4.11
13-14
14-15 83.06 82.23 80.88 82.06 1.10
15-16 75.62 75.34 73.74 74.90 1.01
16-17 71.81 88.65 71.86 77.44 9.71
17-18 66.94 66.36 66.65 0.41
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AVAN YSnasunieing (Hadnsudenin) ﬁWlﬁﬂQLUHNMij}WH
(FUALUAT) 1 2 3 A (Haansuaansy)
0-1
1-2 85.27 84.19 83.08 84.18 1.10
2-3 85.64 81.31 82.62 83.19 2.22
3-4 82.28 87.60 86.84 85.57 2.88
4-5 68.76 67.17 66.96 67.63 0.99
5-6 83.69 80.68 77.97 80.78 2.86
6-7 68.14 71.22 68.86 69.41 1.61
7-8 74.14 72.19 71.59 72.64 1.33
8-9 73.435 72.28 72.86 0.81
9-10 80.85 81.53 84.71 82.36 2.06
10-11 78.21 78.96 77.54 78.24 0.71
11-12 79.65 77.93 86.46 81.35 4.51
12-13 77.28 80.35 85.41 81.01 4.11
14-15 83.06 82.23 80.88 82.06 1.10
15-16 75.62 75.34 73.74 74.90 1.01
16-17 71.81 88.65 71.86 77.44 9.71
17-18 66.94 66.36 66.65 0.41
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] a A o A ° 1A ' g o
M3 6 taadlImasunTsinguesduaznoud i 1 luerunuinaeiviaos

AWAN USunaounisiag (Nadnsudonin) Andoaninasgu
(FUAINAT) 1 2 3 e (HaansunApny)
0-1 77.54 76.53 77.03 77.03 0.51
1-2 80.92 80.23 79.40 80.18 0.76
2-3 69.68 70.41 70.15 70.08 0.37
3-4 79.06 80.08 79.57 79.57 0.51
4-5 80.42 84.82 82.28 82.51 221
5-6 81.79 80.52 82.15 81.49 0.86
6-7 70.51 70.93 70.02 70.49 0.45
7-8 77.89 81.27 79.58 2.38
8-9 76.34 79.07 77.59 77.67 1.36
9-10 69.57 69.04 71.07 69.89 1.05
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Auan USunudsunising (Waaniuaeniy) fiuﬁmmummgm
(IFUAIAT) 1 2 3 mae (HadniuAeNiy)
0-1 88.13 86.60 85.59 86.77 1.28
1-2 65.48 76.31 70.90 7.65
2-3 72.68 76.30 82.18 77.05 4.80
3-4 83.51 85.05 92.18 86.91 4.63
4-5 72.85 74.85 73.60 73.77 1.01
5-6 75.47 91.41 79.11 82.00 8.35
6-7 88.25 85.85 84.56 86.22 1.87
7-8 83.49 86.52 86.51 85.51 1.75
8-9 81.15 82.44 79.00 80.86 1.74
9-10 86.65 90.08 89.54 88.76 1.84
10-11 77.92 84.07 86.81 82.93 455
11-12 86.78 92.18 91.27 90.08 2.89
12-13 87.11 81.94 83.09 84.04 2.71
13-14 84.11 85.79 86.56 85.49 1.25
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ANNAD USunaounising (Nadnsunonin) Aufisuunasgu
(EUAINAT) 1 2 3 e (Haaniunaniy)
0-1 64.96 62.21 68.02 65.06 291
1-2 56.15 55.94 56.05 0.15
2-3 46.94 47.63 47.60 47.39 0.39
3-4 39.20 41.07 40.17 40.15 0.94
4-5 45.59 46.86 4731 46.58 0.89
5-6 42.73 41.23 42.35 42.10 0.78
6-7 55.46 46.12 45.28 48.95 5.65
7-8 41.15 42.25 41.76 41.72 0.55
8-9 52.35 53.00 53.69 53.01 0.67
9-10 43.35 42.79 41.93 42.69 0.71
10-11 50.44 52.13 51.44 51.34 0.85
11-12 47.15 46.64 47.65 47.15 0.51
12-13 46.91 46.61 48.23 47.25 0.86
13-14 50.84 49.77 53.57 51.39 1.96
14-15 40.66 40.50 40.58 0.12
15-16 46.03 47.09 44.41 45.84 1.35
16-17 47.42 48.76 50.61 48.93 1.60
17-18 45.83 41.37 45.60 44.27 2.51
18-19 57.08 55.40 55.05 55.84 1.08
19-20 47.74 48.42 47.80 47.99 0.38
20-21 38.00 38.80 40.42 39.07 1.23
21-22 42.42 40.64 46.17 43.08 2.82
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ANAN USunavunising Nadnsunonin) Audouninasgu
(5 UAINAT) 1 2 3 e (HaansunApny)

0-1 66.54 62.79 64.33 64.55 1.89

1-2 50.38 61.70 74.84 62.31 12.24

2-3 55.21 54.91 54.65 54.92 0.28

3-4 68.42 68.80 64.68 67.30 227

4-5 68.47 69.74 71.19 69.80 1.36

5-6 64.04 63.14 64.54 63.91 0.71

6-7 70.33 70.27 68.47 69.69 1.06

7-8 63.18 65.64 61.66 63.49 2.01

8-9 51.05 59.46 57.64 56.05 4.42
9-10 49.64 54.09 59.59 54.44 4.99
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R

=1 a a G 4
TOM wiede Ysunmdunioing
Reducing Agent HU1894 fIanvenFau
210 2 1 v W o A o Ay ¥ a
Supported *°Pb H118D9 ANNTUAN NS ITUDIAZN2-210 71 lAWIINISIAEN-226
210 = v o v A o A v
Unsupported *°Pb #1899 AnuiuAn s dvengna-210 #l launnnsaen-222

Aqua Regia 1111894 9n318u Taelsuasseninensalalasaasindunsaluain 3

dpm (disintegration per minute) NS MIaaenuiuasd

dpm/g (disintegration per minute per gram) HUwAe MIgaenuNuAsIdaensy
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