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Fig. 1 Well-location map of the research area in Santos basin (modified from reference [8])
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Tab.1 GR value and heat generation of main rocks in the Santos Basin

A RIABHRE /M  ZIEBRE/m RAE S GR ¥J{EH/API A4 ¥{E/(nW-m™) =
2 500 2526 36 39.37 0.62 S1
2 526 2 536 7 54.78 1.07 S1
N 3220 3566 744 101.52 1.59 S1
es
3705 3728 50 104.72 1.64 S1
4938 5018 151 103.63 1.63 S1
5269 5314 110 116.94 1.84 S1
. 2526 2536 15 68.23 1.07 S1
WA
2 862 3220 642 77.52 1.21 S1
o 5070 5107 50 15.67 0.24 S2
Fiw e
5 660 5671 25 13.67 0.20 S3
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Tab. 2 Comparison of the natural gamma GR and heat generation rate (4) values of the main rocks in the basin with

the open values at home and abroad

I GR/API ith E/‘L j@ﬁk“% SCHR[1 {]3 XC@WL jc%ﬁ[ml
Al(pW-m™) Al(pW-m™) A/(pW-m>) A/(pW-m>) Al(pW-m™)
A 101.17 1.59 1.4 1.11 2 0.58~2.43
b 77.31 1.21 0.34~1.0 0.46~1.20
b= 64.86 1.01 1.25
Kl 29.64 0.46 0.5 0.89 0.73 0.63
A RAE 26.69 0.41 0.62 1.46 0.59
A 18.00 0.27
A 14.48 0.22
B O AR % (W ) B, HETT S B M)A B i A AR T A AR
22 02 L0 L 20 e T BERE BN ECR I, TLBE R
JZ RS AL BE AR, BN AR IR 352/ .
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3 Xof 52 G W 45 b 20 A [R]85 1 0 A A Rk A 7 IR
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0.3) uW/m’, Ariri 413b)2 B A% (0.460.18) pW/m’,
T R T Guaratiba 482 (14 4= $% H (0.64+0.23) pW/m”®, Cam-
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Fig. 5 Comparison of heat generation values of mudstone
in different depths of the basin
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Tab.3 Heat generation rate, standard deviation, and heat production of each formation (Group) of the Santos Basin

2 () JELBE /m FEAEL TNELF-45 4/(uW-m ™) S/(uW-m>) O/(mW-m?)
Marambaia 1746.5 2163 1.36 0.16 2.38
Itajai-Acu 1 746 3443 1.52 0.15 2.65

Itanhaem 694 995 1.30 0.30 0.90

Ariri 22 14 0.46 0.18 0.01

Guaratiba 1329 1120 0.64 0.23 0.85

Camboriu 45 34 0.37 0.07 0.02
Bt 5082.5 7769 — — 6.13
oo FoRasht

Marine Sciences / Vol. 45, No. 9 /2021



it

2.0

AR (Wom™)
=

=
W
T

0.0

Kl 6 SRATIH )2 A AR AR ]

Fig. 6 Histogram of formation heat generation rate in the
Santos Basin

. H@ART/CLE

N BIE 58 SRV 224 HE AT 51X R M 8GR T (A
K 7), %A S1 M RPN 50 mW/m?, A
DL SR EZE e HRE R, BARFEN, ML St
FERBI, DAEREE 20 m A ] bR BOS 1A 1256 B3 281
I 3 i) 43 A5 P (] 2) 0 ASSCARBE A (3 1

O=AxH, (3)
b Q0 B, A mW/m?, H: HUZEREE, B
m; A: M ESFEEBGR, A pW/m®, RS
DU ML Z = AR B 6.81 mW/m?, Fi BEA% I A4 BF
5% IX )2 R A 50 mW/m? 335 (K1 7), S1 31T
FRH 2 5 e AR i R 13.62%, R
TEXT 2 M RS R 5T, DURR 2 O T R B A
PO Z AN

20°S

220

74

68

62

/(mW-m™)

56

)

in

50

44

38

24°
260
28°
30°
520
IH o S L

S L

7 LY AR T e 40 X VAR Rt A ] (B A R A AR P 2 )

Fig. 7 Heat flow map of southeastern Brazil and its adjacent sea areas (based on the data of global heat flow database

3 AMEaEREN

R GAAE N2 R, 1515 A B

PR AL RN FRGRAR L o B M R PR A M PR 4 —

BB Ry ML 5T R S T R AR R AR, 5 —

I3 TR b 1 B TR P  FEAS SCrP A AT Birch A5
ONHR S A BT A PO A 2 24 200

q0= ¢: + DA, (4)

A go RIBIGL, BN mW/m?; g, EIRZAMETr

[19])

FROYEEE, PR TR, 8 H T ST g
FE A BB A R B, 07 mW/m?, i
TR Lk, ETHE S, T s X
58 008 1 AT BT BRAR /DN, T A% AT 1T AR A b
IR g, 1 DA, HHBFEIGL; D LA BRI AR,
— BB 10~15 km, —BIA RN EHFERE,; A4,
FORM B A AR, Al pW/m',

AR SO IS X TR G5 A8 1A T AR $AR 4y IR R 4y
BT, XFRE R M OG 2] AR R A

6 WEEERLF /2021 4F /58 45 4% /55 9 )



it

Go=u+ ], " A()dE=q, + 242, (5)
i=1

n
qm:qO_zAi'Zia (6)
i=1
4.~ DAy =D 4 Z; (7
i=1

K g FORMFEIG, BAAN mW/m?; A(z)F R HL
T AR, BT R WW/m?; zyone 2277 MU R
YL kmy A Z 3 RS | R A

' H@ART/CLE

B,

Assumpeio ZFPULF R TH . Bk s, 1w
P2 BT AR HE ST g 6 b 5T VR EE R (] 8), 1511
iy X 50 78 A B KA 0E 22 kmP P4 4% A K
fIJERE 2 km), Zalan %2235 12 000 km #8%E — 4E
R ) TR AT MO R, A5 T M A R A b o A 7Y
(B 9) 4 iR ERTR A5 RS 45 51, ¥ S1 R4 I
HuSE IR EEAG 2 14 k(L AE7KIR), 121X I8 5 2 T v
&R 22 km, T Hu5E R BEAL ST R 8 km,

20°S

24°

28°

300k
50° 48° 46° H

42°

25

Ho 52 RS /km

MRS
YT M ik
oA s Tk

1

40° 38° 36°W

P8 VYA e SR B IR (i A SCHiR[21])
Fig. 8 Crustal thickness map of the east coast of Brazil (modified after Ref.[21])
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Abstract: Rock heat generation is an important parameter for the study of heat in the Earth. According to the rela-
tionship between the natural gamma and heat generation of rocks, the heat generation of the main lithology or min-
erals and strata in the Santos basin is calculated using the natural gamma logging curves of the four wells in the
basin. In this paper, 2 964 natural gamma logging data values are collected. The main heat-generating lithology or
minerals are clay, mudstone, sandstone, shale, basalt, limestone, anhydrite, and salt rock. With the increase in depth,
the heat generation of the strata in the basin decreases significantly, which is controlled by the change of lithology.
Taking S1 as an example, the heat generated by the sedimentary strata in the basin is calculated according to the
relationship between the heat generation and heat flow of the rocks. The heat generation of the Marambaia Forma-
tion, Itajai-Acu Formation, Itanhaem Formation, Ariri Formation, Guaratiba Group, and Camboriu Formation is
1.36£0.16 pW/m?*, 1.52+0.15 pW/m?, 1.30+0.3 pW/m’, 0.46+0.18 pW/m®, 0.64+0.23 pW/m®, and 0.37+0.07 pW/m’,
respectively, accounting for 13.62% of the surficial heat flow. Therefore, the sedimentary strata in the study area
have a certain heat generation potential, which exhibits an impact on the maturity of the regional organic matter. A
layered model of the lithospheric heat generation rate is established, in which the contribution of crust heat flow is
15.38 mW/m?, which accounts for 30.76% of the surface Earth heat flow, and the contribution of mantle heat flow is
34.62 mW/m”. The ratio of crust and mantle heat flow is 0.44, which is characterized by the cold crust and hot

mantle.
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