KPR Fl & #RE  Age of continental crust and dose rates]

Continental crusts in the world
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Deduced from
Vitorello, | and Follack H. {19380} On the variation of continental
hieat flow with age and the thermal evolution of continents,
J Geopfive Hes., 85 0 953-99%



A - HEEHESR  Rock and soil dose rates

Gamma ray air absorbed dose rate
at 1 m above interface

Horld

Bedrock Doze rate + Standard deviation (nGy/h)
type Area (%) Rock Soil
heidies b 167455 (693) Th34 (324)
Intermediates b Bd+2] (328) 43+19  96)
Bagics i 23+ & (136) 28117 ( 91)
Wetamorphics 7 Q0464 (345) hh+21 (163)
Sedimentaries® 44 81470 (304) hO+19 (694)
Carbonates 15 20413 ( 32) JE+24 [ 46)
Guaternary Sediments 13 hO+20 (448)
hrea-weizhted mean 71 47
tEueludes Carbomates

Parenthesez represent the mmber of samnples

Japan

Bedrock Doze rate + Standard deviation (nGy/h)
type frea (#) Fock Ao1l
heid intrusives 11 110+44 (101) 7324 (20k)
hoid extrusives 11 94+44 ( 23) L7+18 ( 99)
Intermediates 1B ho+33 ( B5) J8x12 (133)
Bagics 3 2117 ( 49) 2012 1 44)
Wetamorphics® 4 Tatd6 ( 46) 44+18 ( 53)
Sedimentaries a9 fia+ah (161) 49+15 (794)
Guaternary Sedimentz 17 46+16 (BET)
brea-weighted mean 71 b

*Euwcludez Bazice origin

Parenthezes represent the mmber of samples

Minateo, 3. (2002 Simple soil mass halance appr oach to interpret
the distribution of global terrestrial gamma r ay dose rates in
relation to geology, The Science of the Total Environment, 298
229-231
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A ERRESR  Rocks and dose rates
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A AMERZE  Contributions to rock dose rates

Contributions to Rock Dose Rate
[World mean)

K

U Th
D 1) Th K
(nGy/h) (ppm) (ppm) (&)
Heteorites o 0.92 0.012 0.047 0.0b6
Ultrabazics L 9.3 0.30 1.4 0.30
Bagics o 22 0.90 2.4 0.80
Intermediates ® 63 2.7 9.5 2.1
feidics ® 147 8.0 25 3.8
Metamorphics o] 84 a.b 13 2.3
Detrital 2edimentariez® 387 4.8 12 2.1
Carbonates O 20 2.0 1.8 0,30

TWollenberg, H & | & Smith, A R {19907, A geochemical assessment of terrestrial vray
absorbed dose rates. Healih Fhysics, 58, 183-18% (except for meteorites)



M v BREROZER]ZA ) Spatial variations in terrestrial gamma dose rate

Spatial Variations in Terrestrial Gamma Ray

Dose Rates vs. Sampling Area
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Minate,2. (2000) Estimation of the two-dimensional power spectral demsity of

spatial fluctuation in terrestrial gamma-ray dose rate, Radioisctopes, 49 398408,
HARDE AR ESR  Rock dose rates in Japan
HiFYRERE FEERB nGy/h

hUoLa%k

=hRiE & hfE = Yavargh
(RE)
bk &) 57+24 ( 20) 10620 ( 49)
TAHA b+ 29+13 ( 6) 4718 ( 20) 8516 ( 12)
ZIE 1011 ( 20) 33+12 ( 78) 6121 ( 11)
LREERILE 7+ 6 ( 20) 2015 ( 37)
ZRE 7+ 8 (33) 14+ 9 (52 3618 ( 10) 48+13 ( 6)
(RAEUAE)
EEESLUFTHAOE 6317 ( 14) 117+34 (156)
EmRRE 6112 ( 59) 89+28 ( 73) 14226 ( 14)
b—FILE A1+11 ( 23) 52+10 ( 5)
RERBRER L URKE 3313 (11) 59+15 (17)
HBLf4S 6+ 4 ( 8 25+12 ( 48) 37+12 ( 8)




HARDE AR E# —Si02 Rock dose rate vs. SiOz in rock in Japan
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#OE (2012) HAFIBO:kREHFCE T HHE v 2R, Radioisvotopes, 61: 481-487.

HARDOEAMER —Ko0 Rock dose rate vs. K20 in rock in Japan
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Radioisotopes, 61: 481-487.



HAD LR Soil dose rates in Japan

TiRGERER S AR
2016. 06. 20 HETET— %
KEEMFOLIRRER (nGy/h)

ERER BiNTEHHRERE (BERE e

(RILE)

Pk > e =3 75.7£23.8 ( 13) I BB IR B D

Pk > e =3 37.9+ 6.0 ( 43) 8- iR
RBESLUVTAYHA b+ 63.2+17.8 (109)

T4 Y4 FELUFHEBE 42.9+12.6 (177)

TAHA + 39.0+ 9.3 ( 8)

RUBHEUVTAHA + 51.6x10.7 ( 13)

RUBHEUVTAHA + 122+ 3.5 ( 7) INER

ZILE 36.8+12.4 (148)

ZIlE 9.2+ 3.8 (17) 'BrE - INER
ARARLUS 35.8+ 8.2 ( 29)

Ba%klE 27.2+ 8.6 ( 33)

RUEBLUZRE 32.8+£12.3 (190)

ZREBLURILE 8.2+ 1.9 ( 83) INLE-B7S
ZRE 30.0+16.0 ( 66)

ZRE 10.1x£ 2.3 ( 36) REXE - =€5
FILh ) FBlE 64.3+12.3 ( 47) R le; 1 1%
FILAEES 48.9+11.1 ( b5) R le; 1 1%
FILA)ZRS 32.8+= 8.1 ( 29)

HEZTLE 32.5+ 6.0 ( 8) Eigk
HEXRE 37.6=10.0 ( 49)

(RECE)

TElME 75.1£20.7 (195)

FEAOS 63.0+16.8 ( 52)

TEHRRER L UERS 65.3+11.3 ( 9)

ek E 61.8+17.5 (192)
F—FILEE & KIERPIRRE 59.7£21.5 ( 5)

f—FILE 56.4+13.2 ( 14)

RERKRE 34.6x 9.5 ( 23)

BLAEBLURRSE 37.8%+12.0 (12



BLAE 23.5+ 59 (1

i e =] 18.1+16.0 ( 10) mAR
TILh Y EmE 149.2+33.8 ( 6) BARLEEK
REE 164.8+31.2 ( 5) RiBR

RLERETH. BISHUVLER (BREFERT % h)-VUHRSE)
AERGNITIRERHLEL D

fTiEFEO LIREER (nGy/h)

i3 pe Ry +REEE (BER)
UaAS#ET 51.0£15.1 (327)
B EfCATA 45.1£10.7 ( 26)
BER®RH 52.1£11.5 (243)
mE=R 51.9+£17.4 ( 93)

HEEMFOLIRRER (nGy/h)

thig HETE+REREE (BER)
FRE)-FRREBEHRLUR 34.9+13.4 ( 523)
R -FREEIEER L 48.6+12.6 (1581)

EREHFEOLIRRERE (nGy/h)
HRifEy +RERE (RER

Rk 63.6= 9.0 ( 6)
R 56.5::25.6 ( 10)
=% 45.7+ 9.5 ( 26)
=g 49.2+15.4 ( 93)
it 54.110.9 ( 9)
=gpmeER 00 19.9+ 6.2 (10)

[BE] & # (2015 MRy BRERT —FN—RDBEIZDLT,
B EFRIZER  SCS-0110. MR AT



H AR D i R — JEE 47 Si0s

Soil dose rate (nGy/h)

Soil dose rate vs. SiOz in bedrock in Japan
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B (2012) HERYVISOXFEAMFIZBU SHE ~ BEFE, Radioisotopes, 61: 451-487.

H AR O E 53R — F 5 7 KoO  Soil dose rate vs. K20 in bedrock in Japan

Soil dose rate (nGy/h)
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Radioisotopes, 61: 481-487.



HAD+HEF o U, Th Ki#E Concentrations of U, Th and K in Japan

U, Th and K concentrations in soils of Japan

Bedrock Synbol Bock/bge U (ppn) Th (ppm) K (%) No. of
zamples

Flutonie BGr Blkali Granite h.O9F£1.86 20.36x15.37 3.43x0.3%7 g
Gr Granite 2.83x0.94 15.85x L.77  2.74%0.53 EL)

Gd Granodiorite 1.BE£0.59 7.B3+ 3.49 1.8F=+0.GLE £l

Ga-Di  Gabbro & Diorite 1.B2x£0.25 5.30% 1.80 1.21%x0.51 10

Yoleanic Bh-Ta Fhyolite & Dacite 2.33£0.54 B.85+ 2.8 Z.08x0.3H4 10
Da-Fh Dacite & Bhvolite 1.5620.40 6.71% 1.82 1.37x0.41 113

in Indesite 1.53£0.69 GH.A2x 2.4F 1.14x0.44 187

Ba Bagzalt 0.97+£0.52 3.88% 2.36 0.70x0.24 22
Wetamorphic W 2.12+0.33  9.20% 3.79 1.82x0.7% ha
Sedinentary H Holocene 1.74+0.81 G.73x 2.5 1.55x1.1%  30%
"y Huatermary 1.42+0.63 GL.76x 2.4F 1.29+0.58 a5

N Neogene 1.06£0.59 6.46% 4.91 1.39=0.55 111

PG Palenzene 2.13£1.32  9.78+ 296 2.13x2.55 Bl

E Cretaceous 2.15x0.68  8.75+ 3.11  1.88+0.%7 115

J Jurazzic 2.11x0.84  §.34+ 3.33  1.77x0.Bh 1GBG
brea-weighted mean 1.54 782 1.63 1308

Excludes Holocene.

Minate, 2. (20027 Uramium, Thorium and Potassinm Concentrations in Japanese

Soils, Eadioisotopes, 34: 505-515



HAROMIE v #raE= X  Terrestrial gamma ray dose rate map of Japan
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