f;’ﬁ f;iﬁ MO % i ACTA GEOLOGICA SINICA

Vol. 94 No. 7
J

aae L AR BB Kt 3R A E A B I S H 4 AE
— DU L K- U A i

;\(Ijﬂél’z’g) I ERLY ﬁﬁl D EED 18 ’i‘%ﬁ@ﬁv@ A
1) [l k2 g 7K St ot B8 35 i JSBIE 5 T » 40 58 . 0500615 2) A [ 3B 5 K2 (B 50D - JE AT, 1000835
3) ARG IR AT T s B A T R SR BB G A1 ZEE 0500615 4) ZRAEFR TR, B, 330000
5) BRI T B O s Be A PR 7 AR BII 518000

PO AR EE - e 1L o A0 DXt B R T R A PR A EL I IR 3t AR T B AR A A P A S
WS W AR T I - ] 29 1 2% 3 XA 3t B3t B 5 5 BE IR B PR T O . AR SC LAl XA - -2 30 I M Ol B8 I, 456
A MR I I IBORE I 35 R WSS 5 0 AT A 2 TG L v RS R A O AR A B e - TR R B M R AE L SRR TR

uly 2 0 2 0

BRI 23 1 X A SRR b ST T RIE S DX AR 5 A AR AR R L Al IR B A A . BT ST AR 0L R A K

PR ABORF LY 57 mW/m? 5 R UK B TE BRI C KR .
1 2o TR M I 0 A T A M B R R MU X e LT R 21, 5~22. 8 ki, SO AT EE

WE N 74.9 mW/m?,

Forb 4 K50 300 30Ut R R O (B

2y 815 C,arHr s R 5150 MR B — B0 Bk T A SO HE N 0 Ve BAAS F A AR A T 1
SR < L M X 5 L S-SR IR U B 5 DR AL 5 o B ASE A  J BLTE

AT R B A O e A Rl AR A R A S, xf
HPABE WAL A A R SR AR 0 H
M oE M UL B B U TR U Th K 2287
A TR g FIOR B b b 1 g B g 2K
(Roy et al. , 1969; Birch et al. ,1968), 7 f Bl
SRR By — > Hi DX b 5 L Hi 0 PR o IR A R S
B 7r (Blackwell, 1971) )™ SCE L i A4 52 P A
[vi) J22 A5 [11) 1) A O A8 o8 A 00 1k 2 0 8% il 3 00 A
PRt AT AR i A0 Bl 5 P )2 1 B8 5 B ) 1 2 4
Gy A RRAE S FI T 0 2957 T 58 1 5% - b R I TS A K
TRER I 3 A1« DT — 2548 78 58 08 A A4 A 3
S Sy H AR R R B AR BT O A R 2 R AR 1
(Lachenbruch, 1970), b, JCH #4H & 2 AE X
B RO R AE 1) 25 G 1 42 80 (Chen Aihua et al.
2017; Luo Lu et al. , 2019),Eﬂﬂﬂ%|7\]%rﬁﬂzjjjja;
TR 1 1 2% 0 AN A B 3RS A F 5T 1 S Ak (Furlong
et al. , 1987; Pollack et al. , 1993; Mao Xiao-ping

et al. ,2019),

FE Ll DX = AT A B AL AR AL HE I b
PR LA 5 R AT L AH B fﬁ{mﬂﬁ‘hjt¥E e &
RN S AR S L SR (K D . gl
Lyt X5 TR Sh AR % H )z . 5 RAT m&‘“jtﬂﬁﬁ
FALE Z XU B A K& R PORE R AL R s R =
Az (Lin Yi, 2019), % X Hh 56 1 3 J& (Xiong
»2011) , S IR O 42~ 32 km,

Xiaosong et al.

Wk e F AL B (28 ~37 km) . [ I, HE W%
DX R i #AIAE S A B A R R AE 5 R 408 M DX A7 AE —

EES ., [T, e L X R R E s, A
P 7~ 35 4b ., Jm g m oK AT B IR R BGE (9

b o R T X B T A% 1R B T O R A B Y
5 R E X
e 111 b X H AT A R PRGR (E I A 22 A4S e

MRZ/DM TV RO SR K, FEY 54
mW/m?(Zu Jinhua et al. » 1997) . T &5 Hb 345 = %

= AR 30 [ T A A R b R A 35 (B 5 DD20190128 ,DD20160190) 3% Bl i) it A o

WK H 1. 2020-05-19 ; 2 8] H 1 : 2020-06-02 ; M 4% & 3£ H 1 : 2020-06-05

s AT G 2« BB AR 5 I AT G i S e

TEZ A X0, 58,1988 4F4E . Mt B FEF ST 61 N M i F 78 . Email: xtliufeng@ foxmail. com, iHA/E#H : £ SR BT R,

R b B B L K SCH R BTFSE . Email: guilingw@163. com,

Chengde. Acta Geologica Sinica, 94(7): 1950~1959.

Sl AT X, T 53 0k Al IR R B B AT L WO/NRE. 2020, 386 L v 35 K A O B 2 A P A 2 R R AE —— AR A T £ K50 I 3t
PO K. bR, 94(7) :1950~1959, doi: 10. 19762/j. enki. dizhixuebao. 2020229,
Liu Feng, Wang Guiling, Zhang Wei, Yue Chen, Lu Chuan, Huang Qiwei, Ou Xiaoke. 2020. Terrestrial heat flow and
lithospheric thermal structure in the middle Yanshan region

a case study from the Qijia-Maojingba geothermal field in




1951

57 1)U 55 < M Ly v 9 O b B T B A P A5 R R —— DR T - K-S ) 0 A Dy
~y_emd
L -l @ 'h‘\\
) [
3 Vex
P T o 5
3 T 3 A SRR G I S R e LT
it ] o PR /""\_____/)
g — L Sy JRE ORI 37 ¥ I 2 L TERC R gt
VER-EAERR o el " ¢ L7 A
: Aemtn i o FR g o7
A’i-."_ e
e
B KFE AT . @ o
N, o A'\A.y R <,
= 8550 460 390 Herlrdd g 2 fff ™~
. 46.0 1&»45394 N /’ Seselmny ‘-..r;:‘
) 540 & - - $30.1 i Ty
; 610 : P i
_______ 56.0 . i .5 :
I 600 ® 335 ° 9,
3= ° 27.0 §34.0 ./ =
o 255 .o
G610y @ 2 i
20 570 y ¥
=12 [=1s 0+ s e
B
0 20 40k i
i | o | 7 | o | 8 |'!JG7-0| 9 |———| 10 | =a] 11
PR 1 g Ly b DRt B it R 3t A 8 7 2 A B
Fig. 1 Terrestrial heat flow data and geothermal fields in Yanshan region
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1—Geothermal wells (25 C<CT<C40C); 2—geothermal wells (40'C<<T<C60C); 3—geothermal wells (60 C<CT<C90C); 4—geothermal
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Fig. 2 Geothermal geology schematic map of Qijia-Maojingba geothermal field
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1—Quaternary deposits; 2—Late Jurassic Zhangjiakou Formation; 3—Early Jurassic Xiahuayuan Formation; 4—Palaeoproterozoic intrusive

rocks; 5—Triassic intrusive rocks; 6—Jurassic intrusive rocks; 7—Late Jurassic sub-rhyolite; 8—Late Jurassic quartz trachyandesite; 9—

granite-porphyry dyke; 10—measured normal faults and reverse faults; 11—vertical strike slip faults; 12—unknown nature of faults and

speculated faults; 13—conformity and unconformity geological boundary; 14—drillings
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Fig. 3 Distribution of seismic velocity in geological transect from Harqin Banner to Luanping
(the location of profile A—A’ refers to Fig. 1)
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Fig. 4 Temperature curve of geothermal

wells in Qijia-Maojingba geothermal field
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Fig. 5 Geothermal gradient-depth profile of the well CD02
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Table 1 Calculation table of lithospheric thermal structure in Qijia-Maojingba region
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Fig. 7 Conceptual model of lithospheric thermal structure in Qijia-Maojingba geothermal field
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Table 2 Calculation of deep geothermal distribution in Qijia-Maojingba region
2 i WEH | £Z2REZD EF@E/:L &iﬁf? ?ﬂjiﬁtf*— A %%‘[ﬁiﬁ‘éwuﬁ q Hi I MRS dT/dH
(km) (km) (pW/m?*) (mW/m?) TCC) (C/km)
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o 0 - - - — 74.9 9 —
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AR — 30, DA bxE E i B AR SO A B S5 A )2
J2 5 4 TS B0 WUy A B (R B 30 HE T X A
A1 Bl FR 2 g ARE A TR P U 1
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Abstract

The Middle Yanshan region in the north of the Hebei province is rich in geothermal resources.
However, the absence of research on the terrestrial heat flow and lithosphere thermal structure seriously
restricts the exploitation and utilization of thermal resources. This paper studies the physical parameters
and heat flow in the shallow and deep rocks encompassing the Qijia-Maojingba geothermal field. Based on
this data a conceptual lithospheric thermal structure model is established and information on heat flow is
obtained. It is found that there is a good correlation between terrestrial heat flow (an average of about 57
mW/m?) and the temperature of the surrounding hot springs in the middle Yanshan Region. The
terrestrial heat flow in the Qijia-Maojingba area is about 74. 9 mW/m?*, which is the highest in the Yanshan
Region. With the one-dimentional steady state thermal conduction formula, the temperature at different
depths is calculated in the Qijia-Maojingba geothermal field. The depth of Curie surface is about 21.5~
22.8 km with a temperature of 570 ~600 ‘C, and the Moho temperature of about 815 C. Most of the
analysis results presented above are consistent with previous research findings in the research area and its

vicinity, confirming the reliability of the lithospheric thermal structure model established in this study.

Key words: Yanshan region; Qijia-Maojingba geothermal field; terrestrial heat flow; lithosphere

thermal structure; Curie surface



