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Natural Radioactivity Logs and Interpretation from the CCSD Main Hole
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Abstract: In order to understand the vertical distribution of natural radioactivity of the upper crust of the ultra-high pressure
(UHP) metamorphic belt in Donghai County, Jiangsu province, as well as the influence of the retrogression intensity of ec-
logite on the concentration of radioelement, and the influence of radiogenic heat production rate on the geothermal gradient,
the natural radioactivity logs (gamma ray and gamma spectrometry logs) from the main hole of the Chinese Continental Sci-
entific Drilling (CCSD) were utilized to obtain the natural gamma intensity and the concentration of U, Th and K of main li-
thologies and the heat production rate log. The natural gamma intensity and concentration of U, Th and K gradually increase
from serpentine to eclogite, amphibolite, paragneiss, and orthogneiss. With the strengthening of the retrogression of eclo-
gite, the concentration of U, Th and K of eclogite increase. This indicates that some exotic fluids with U, Th and K ele-
ments join in the retrograde metamorphism. The vertical distribution of the natural gamma intensity and concentration of U,
Th and K is dominated mainly by lithology. The natural gamma intensity approximately increases with the depth. The heat
production rate and the natural gamma log have a good linear relationship. The formation with high radioactivity could cause
disturbance and low anomalies on geothermal gradient on its upper formation.

Key words: main hole of the Chinese Continental Scientific Drilling; ultra-high pressure metamorphic rocks; natural radioac-

tivity logging; heat production rate.
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Fig. 1 Gamma ray (y,) and gamma spectrometry (Cy.Cr,Cx) logs from CCSD main hole



664 — 33

, s (V)1 600~2 040 m ; VI 7.Cn Cu.Ck ; VI
}It\CTh\CU\CK ) 3 500’\"5 OOOm
;(V)2040~2 450 m NG N OTN O™ 3085~3500m ,
; (V)2 450~3 080 m , 3 600~5 000 m
(V)3 080~5 000 m . ,CmCu 7. 3 600~5000m
( 4 ,
1 71 ~ CTh \CU }/t ’
CU\CTh\CK : I ’}/t\CU\ ). ’ 2
CrmCx , (606 ~683 m) (3 900~4 350 m) 3 (4 350~4 600 m)
Y+ Crn Cx 5 I Y~ Crn v Gk ’ (
’ Cy H I Y Crp ,Cy ). :
Ck 5 I\ 7 Cmn ,Cy Cx ( )
; Vo 7 G Gk , 2 040 ~ ( )
2200m Cy ,2200~2450m  Cy . Cn Gy
U Th
C(%) Cn(10%)
00 3 6 9 10 20 30 . Cx
:? ’
2 ( D, G 54lm
=N ( 22X107%),4 380~4 400 m
=" .
400 [y * ( 10X107%);Cp, 1110 m
= el 2830 m ( 50 X
e 10°%),Ck 2470~2 472 m.4 586~4 593 m
%, 0
R . ¢ 790),Cn Cu G
800 S 2 % s
’ S
§. e €. ) :
T [y b= CCSD  0~5000 m ,
N :% =
1200 ‘% ‘i‘fi N N . CCSD
= T ( ,2004; ,20052)
e o ( »2004) .
= . M — — N N
1600 F , o e § N .
. — Eg;;:—*
% _ 7+ Cu . Cn . Ck
= —
T e ¢ D1 (1)
{;Eé % (7‘() CK N
2000 ~§3§— = N N N N
— Mg & . . (2)Cpy
2 CCSD 100~2 000 m Ck-Cr,  (Cri/Co) N
( ,2005) . . . .
Fig. 2 Curves showing the contrast of Cxand Cry, from well . .(3)Cy
logs and core test in 100~2 000 m interval of CCSD
main hole



5 : 665

CCSD 100~5 000 m AN CIN O IN O ( ). ( \ )N (
: (100. 85153. 14) APL, (1. 07£1. 22) ) ( ),
X107¢ (11, 1647. 42) X 10 %, (3. 46 +1.64) %. Cy UHP
s cTh \CK . 1 )
, CCSD U . N N N s Y~ Cu Crm Gk
(2005b) .CCSD ,
( st . N
K.Rb.Ba.Th), NN OIN G N O™
( CCSD UHP
K.Ba.Th), CCSD ( D,
Cm Gk . UHP
3 CCSD ¥—Cx CxCr,
3 b Y Y b
b
3.1 ’
CCSD UHP . , 3 CCSD UHP
1 CCSD UHP Yt \C]( \CU ‘C'nl
Table 1 Statistics data of ¥, .Cx .Cu.Cr, of UHP rocks in CCSD main hole
}’liSD (APD CKiSD (%) CuiSD (10-6) CTl,iSD (107%) CT],/ Cu
519 6. 38044, 249 0.318+0.116 0. 457+0. 145 1.13140.578 2. 475
115 17.928+6.539 0.58040. 227 0.616+0. 239 2.204741. 046 3.578
2279 18.359411. 450 0. 74440. 409 0. 5440, 204 1.882+1. 224 3. 460
1083 26.657+£10. 236 1. 231£0. 517 0. 63140, 237 1.855+1.018 2. 940
2923 41. 608+12. 008 1. 62040. 492 0. 563+0. 400 3.693+1.552 6. 560
2632 58. 257+26. 584 2.353+0. 907 0. 709+0. 566 5.432+4.022 7.661
6 424 82. 850+23. 862 2.80340.772 0.83040. 701 8. 88443.933 10. 704
19 829 141.180+31. 213 4,733+0. 858 1.271+1. 455 16. 18545. 960 12. 734
— +SD, SD
7

g
=
1 1 1
0 50 100 150 200 250
Y.(API)
3 7-Ck CxCru
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