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Abstract Lithosperic thermal structure, which refers to the percentage of surface heat flow derived form convective mantle and
crustal radioactive decay, as wel as the distribution of temperature, heat production, thermal conductivity and other thermal physical
parameters in the lithosphere, plays an essential role in lithosperic evolution and development, by means of effecting petrophysical
properties and controlling the chemical reactions in the lithosphere. In this study, heat production of rocks from CCSD main hole
(100 ~2000m) were calculated using Rybach formula based on previous studies on major and rare elements of core samples .
Combined with thermal conductivity measurement, the thermal parameter properties of different rocks from CCSD mainhole during
retrogression were investigated. Overall average heat production is 0.95 wWm ™, average thermal conductivity is 2.96 mWm™'K™'.
Among which the mafic ( Ultr-mafic) rocks yield the highest thermal conductivity ( >3.20 mWm 'K™') and lowest heat production
( <0.21uWm ™) ,and gneiss has the highest heat production ( >1.0 wWm ™), fresh eclogite have the mediate heat production and
thermal conductivity, which is 0. 16 ~ 0. 44pWm ~ and 3. 31 ~ 3. 85 mWm ' K’ respectively. The results indicate that thermal
conductivity is clearly decreased with retrogression (2.42 ~3.02 mWm ™ 'K~ for retrograded eclogite) , and heat production shows a
slight increase with retrogression, which suggest that thermal parameter properties are correlated with lithologic changes.
The temperature at the bottom of the CCSD main hole (5000m) is predicted to be 131 ~ 151°C. Based on the study on thermal
parameter properties of rocks from CCSD main hole (100 ~2000m) and previous geophysical study, the thermal structure of the area
beneath the CCSD mainhole is studied: the temperature at bottom of upper crust, middle crust, Moho and lithosphere are 256°C,
492°C, 683°C and 1185%C, respectively; heat flow derived from mantle is 44. 1 mWm > ( covers 58% of surface heat flow) and heat
flow from convective mantle is 36. 6 mWm > (48% of surface heat flow). The results suggest that petrophysical-derived geotherm is
coincident with garnet-lherzolite xenolith-derived geotherm in East China, which offer important constraints on the study on lithospheric
thermal structure in the area beneath the CCSD drilling site.

Key words Ultrahigh-pressure rocks, Heat production, Heat conductivity, Temperature prediction, Lithospheric thermal
structure, CCSD, Donghai
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B AL ELRFROMEALT CCSD 251100 ~2000m # EH AL M LIMELARRABERRETARE AFE
BB AL P E 60T AERER0.95uWn ™, P AFHEH2.96 oW 'K, R AR EARERHA L0 ~
1.75pWm ™, #5%%2.76 ~2.96 mWm ' K™'; A48 RAMELERERMK(<0.2uWmn™’), A F £ HX 3.20
mWm KAk SRR RSFREP 550,16 ~0.4pWm 7 H3.31 ~3.85 mWm 'K, 4EIUPAGAEE A K
A RFETNIESEREH ANGBELIZ LB ETHEE AFREALERK, RAREBEHELILLELBE
B ELASERNE; MARIRPELARRLALAR REATFEERAEELBEAREERBEES 2L 8%
BABKAY, ESOMR L EFA CCSD 3L 5000m H A 4R Z 4 139C, B E LA A 131 ~1517C, HERHEHL
HHEER SR CCSD 2K £ 6 BALSMBAITTHR Lk ERIBE A 256°C, # 35 K302 4 492°C, Moho & %
BAH68IC, 2 ABMERMBEH 1185C , R ARBEHAN 4.1 mWm SRR AGTHREASBD, HARERAR. W E
BHMEFREFGCCSD 2L E E oML RUEL G B HBEE QARG TEARSREBENA TS24, KXAE

BELHEFAAACD TLREECHAEMAIRBRT ELHR,

X
PEESES P43
HABAGHEEHRNBAREERBHE S L LR
BURMGR ARRENESRE S G B PSRRI,
AR B REW EEE N E SO R N B L
Rt AR, Rt kR 35 4] T 4k 25 BN B 28 U R B L AT
2% A 4 B ) & R I3 {L ( Chapman, 1984; 71114 ,1993;
E£EH,1997 ; Rudnick et al. ,1998), — T 5 & A BH#L,
MBI AR RE LT AP (EEH 1997 (1) HA
% T YERMBRAE T REECAE T RNEFHER
FIlRREHEMEHRRE, Q) EnyBEITE, BE
AR R- R HEEA AN FEREAREAYEER R
P SRR E LA R A R HLRE 3 IR A 0 B RS
EAHE R RX AT B H AR ZAL BT H H AR R Bt
i S Bt A B A RCR S T RS W M TEBE R 75 TR
FINZ B R GRS R B A G R E R &
Y, AIAER EIRPF T B, TELE 6 5 IBAR S i T i R
I A EARER EAE AR IERERE
J& 3 R HUE 7 36 A6 1000 o 25 0 B BN #5540 (Mlinear e
al. ,1970; Tokso et al. ,1971; Furukawa et al. ,1993; Kincaid
et al. ,1997; Toussaint et al. ,2004) , 3@ LB S (BB &Y
T 158 ) b 2 AT (5 S 0 K b B (L B W B R B o L AT
PR CRIZISE,1996) , SRT, XA A B ASHHITERA
PIRANRZ B L R R L, B A AR &R E R
BRI IE ) 2 ( Sandiford et al. , 1998; Cooper et al. ,
2004) %, H Al T -t A 188 5 L 8 v s 0 R ot 1 A
SEHBITE R WARE
ERAHH(1995) 3t CCSD FFL LA i 97 b 43 o s P
FAER R, CCSD T L b X b 32 H I 75 BE 1 0t Y8 B8 FE AR X
B2 5109 68mW/m’ #1 30°C/km( E R $%,1995), £%
B3 (2001)%F CCSD (PG O F e FALMBHITHRE R K
B DO IR AR BE A T 19 ~ 26°C ke, IR T KBl 1 X P39
8, e RAREEN 76 ~ 80mW/m’ , B FABE AL A3t
FriEd T L W B B CCSD F 7L 2000m HAL 18 B
754 ~64°C,5000m FABE R 110 ~ 140C, KFEHE

HEEEE; ARE; AFE; BATN; 25BNREH,; PRARGHFLR; £

(2004 ) 71 X1 ¥8 3k % (2004 ) 4 M B 5L T CCSD E 7L 100 ~
2000m W HE A4 Fi b B B B S I SR AR IE. BRETTh %
(2004) AT T F 7, 100 ~ 200000 5 75 8 RS R R HAE
TRARAE . FORBFSE R N CCSD R R DT ST R4
TESNEN, SR ENE O B CCSD 4L 100
~2000m HABHMHERBESRFREZRMXR,; @ BT
BEETREAEARNERBER G TERR AFRENE
ft; @B CCSD + 7L R & Wl I B 7 A6 45 4E, U £ 4L
5000m FRANMEEF ; @ BT CCSD L X 4 A B MLs# , 3
%t p A0 Yy ER A o R 2R 08 TR T B b IR B R AT
BUEE , DT Ay oA Bt 48 6% L 45 498 8 4 Rt ok A Ay JL 4
MAEABREAHRRBEEAR,

1 HRHE R

bt AL , 578 B P9 i3 L R o
BERSBEMARMBRENAEEHED Y (Chopin,
1984 ; Smith, 1984; Xu et al. ,1992; Dobrzhenitskaya et al. ,
1995; #RAHI%,2003) T ZE 1t F LB AW 3) T X B R IR
BRI HETHE R B A B8R A O B KB el
N — N ERESE R R R RN S i
FEARE R KIS E A SR BIK T 100km Fa@ AL , 2R
JEHUE TR [ RO XX SRR T R, P E
KEGBHEEREE (CCSD) LURER ARE3h 1 R R — &
AR WS SR ILH Y EFERM B R, R LK
BRNEREERFEABAARBRE LB ITHEER
5000m FRIRRERMEEEIR, MR RREREIE S 1L R E A A
IR IENF R R R EEDNRFEEN 2R
NOHFEE,1995; Xuetal., 1998), CCSD FFLATEN &
MR KR - TR B R A R AR RE R 43, (i T NNE [ £ JF
W LATR , AR JL LU & - TR S P s ho@ AR AR AR LA
FL-KE S5 F R b @SR, 78 A JL AR AT
K43 AL ER A ) (UHP) A8 5 1A e e 3 8 (HP ) 2R JRH
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T FRHAFTH CCSD 7, 100 ~2000m P& H DR EEMT WAR (B\EFD *,2003)
Table 1  Lithology and mineral composition of core samples from CCSD main hole (100 ~2000m)
Hdy HREE (m) B TR % )
096 620.70 Ser 65, 0125, Grt 7, Py 3
103 655.78 W EUE AL RO Ser 60, 0135, Grt 5
105 663.90 Ser 55, 0135, G 8, Py2
110 687.90 Gri24, Omp 48, Ph 18, Qtz5, Ru3, Mt2
111 695.12 T Gr1 40, Omp 33, Quz 15, Ru5, Ph2, Bi2, Hb1, Ap 1, Mt 1
12 697.37 Grt 50, Omp 20, Qtz 10, RuS, Ph7, Bi3, Hb1, Ap1, Mi3
116 714.45 B R Grt 57, Omp 20, Qz 13, Ru4, Ph2, Bil, Hb 2, Ap 1, Mt 3
176 975.94
123 743.00 Hb 58, Qtz20, Bi 10, Ep5, PL5, Ap1, Mt 1
162 922.16 RIRE RS Grt 10, Omp 12, Hb 40, Qiz20, P15, Bi5, Ap2, Ep1, Mt5
202 1095. 40 Hb 25, P125, Bi 20, Q1z18, Ep 10, Ap 1, Sp 1
184 1014. 80 P140, Qtz35, Ph 15, Bi5, Grt 2, Sp 1, Mt 2
193 1053. 50 ERKE P140, Q1z40, Ph 10, Bi 1, Hb 1, Grt 2, &{4, Mt 2
195 1061.85 P40, Qiz40, Ph8, X{9, Mt 2
220 1178. 87 PL35, Qu35, Ph7, Kiz2, M1
141 834. 10 PL42, 0130, Ei 10, p5, Fib3, KI7, Ap 1, Sp1, Mt |
149 878.50 £149, Qtz 24, Bi10. Ep5, Hb 5, Gni S, Ap ]
203 1099. 19 Bl H R Pi35, Ot=2¢, Bi 15, Ep 15, Hb 3, Sp 2
221 1184.90 F140, Qiz25, Bi 10, Ep 5, K20
146 863. 56 P140, Qiz30, Bi 15, Ep 5, Hb 10
214 1145.68 Pl 45, Qiz40, Bi 10, Ep 5

Hb-fRA, Ap-BRIKA, Bi-B71E, Co A, Coo-RIMA A, Ep-BH A, Gn-GfT4, Im-$kEki™, M-BEEKT, Omp-S005 4,
Ph-REEEE, PILRHCH, Pr-B85, Qu-Ai3E, Ru-S407, Sph-AB% KK A, Ser-dELlr , O1- LR Py-#EG , Sp-R&R T
Hb-Hornblende, Ap-Apatite, Bi-Biotite, Cc-Calcite, Czo-Clinozoisite, Ep-Epidote, Grt-Garnet, Ilm-limenite, Mi-Magnetite, Omp-Omphacite,

Ph-Phengite, Pl-Plagioclase, Pr-Pyrite, Qtz-Quariz, Ru-Rutile, Sph-Sphene,K{-K-fdelspar, Ser-Serpentine,Ol-Olivine, Py-Pyroxene, Sp-Spinel

1996 ~ 2004 £F 3R] Bl 58 b [ K Bl Ao B R LR e ik A
EHRIHEE, & CCSD FAEN R X AT T KE
RS/ S SR AN P VSP FLR G ER Y B
WA (B 3CR%,1998,1999,2004; TN, 2004; £H
F%,2004) 58 T %X F B K IRER IR Y IR, RS
TR R Y B ERY . H30R % (1999) By R 28
R R, A X Skm B 70 B A E BN, KEE MK
BRE .S ~ Thm g BRI SRE A BB R RS A, Thn- |
MERB AT BB EERM RERERAKSE, THR
R LABRALE N E o

2 HERERSWR L

MRS
CCSD E 7L 100 ~ 2000m £ h A A 1 Bit B E ik
1000m UL F(FEZE,2004)  IEE Z A HEES &4
AEE AEEEAEMANGABEESSMER, RK

2.1

PR AR B R (R 1) BUE CCSD F 1L 100 ~ 2000m &
O, KPR GRME 94 MR (ERK 9em ,EEH 3 ~5Sem,
REIIEEEA) , H ARG RN E R ARSE N &%, &
FARIN AR N EE Te-Ka 23 T4 7= 1R SRR AT AL, W
BXE N +2% TEEMHR £1.5% (BRHFNE,2004), £
PEITE 105 4B S (LR B0 - Bk 39 1, 4 — 1%,
2004) ,

TR PRHA % (2004) B MR AE A A 2R R AT R A R4 R
HEE AR SR B EEYMEREAK
%, CCSD EFL 100 ~2000m H#E A & 2 J7 A F) 42 BF B AF
BRI, A NS SRR B E RSN TE
BAF R RS, BT IR AR B AR TR S R B R
RS TIRIFA &, AWRBFE K CCSD EFL 100 ~ 2000m
HUOBAE RS HE PSR T RRES RE
TREEEE(ANE) FE4 BENE (R8Ca s
AEAWEE) BIFREMIENBREAH, 1 PAREL TA
HRPHE I ESZHREEEUERAABT Y.

« BRHTO. 2003. ILHARIGH KR EE G RRERMAE-— PR RN 2SR AT YRR, T E R e
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2.2 BAERERMRAE
20 #4260 454X Birch et al. R I, KRG LFF F T E
B R AL — A AR T M M E R (U, Th, K) 3
TR AERER, B -BAARAGE( Ll kg,
B, — 0 X 58 A A R B R T X B
GHMBIRTEEERW. FMKENE CCSD T EAMK
SHETTR IR A RE AR IE 2 A A MR 2B R (Rybach,
1988) ;
A=Cx107°(9.52C, +2.56C,, +3.48C,) (1)

HETACRBREERE, P A NEGERE

(hW/m’) ,p HEAEE (g/em’),Cy .Cn 5 CABIRER
FEAMETTR M (ne/g) E(ng/g) (W% ) AR, R
PR, e IR AT AR LA S RS =Ry R
HMFEER MESABRENRBAR EEURES RS
17 (Rudnick et al. ,1998; B4 5%, 2002) /] N FR{ES:
Wktrpoy
V(KVT)= -4 (2)
K THEE K WEANAIE A B HERE,
B, 0 B A A R B 5 4 45 R R A
HRER RN EOBAEUARZLEE, BHEGEF
TR A R A S R AR R S B I R Y R, DU R
(Y E TN R Ay} IR e

Qe D AP
T,=T + K " 1.k (3)

Q=0 -Axb (4)
AHT.T,, Qi Qu K. A SFIRR B R JEEREE, B
TETTO RS A L 0 T, 2 B A O A 9 R B A A 3
ERBFBRLL R (1) ((3) F(4) ZRILRME T 3+ CCSD
FAM R RGBT M0t

3 CCSD F1L 100 ~2000m & A H: Hhe

MR EHE(E 1) 74 CCSD 4, 100 ~ 2000m HFH
HRBSEEBNEME, — 0 F 0. 4pWm £, B —4
BEEN T 1.6 ~2.0uWm kf, BIRGEREN, HELE
KBRS B LR, TS H MR E A RS A R, 72
REREET AP ASKREEHE LA 28 ~3.2
mWm 'K BHE BIAFRA A X MR B RA LGRS
RBINT B (BRFTZH%, 2004) ., B H CCSD F 7L 2000m
BWUREFLEAAEREN S (B 2), 7T L% CCSD 371,
100 ~2000m 5 AR5 HPURE(F3) .

(1)100 ~600m FE &M RIES /b8 B2 AHK KB
EMRER KA. &0 B SR B/, B 7E 320 ~
380m B T R BRE B RBUERR BB 2. 12 pWm 2 4p,
HREAEREHNTF <0.10 ~0.88 wWm > Z [0, & 54
AR 0. 68 pWm™; FBRAFAKIENF2.92~3.62
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AEE mwWm 'K

AP (WWm™)

Bl CCSD FAL 100 ~2000m # A #4514 R AT %
Hi B, AERE(WWn ), B-AFHE(mWn 'K
Fig.1 Histograms of heat production ( A ) and ( B )

thermal conductivity from the CCSD main hole (100 ~
2000m )

mWm ™K™' 2[5, 8. 3 A AT R 2. 43 mWm 'K,

(2)600 ~ 1200m ZEH A el 0 24, by 5 AP IE 2
RBBETAESEM A RAEEMR, HAEREY
COSD FE AL 100 ~2000m P B (0.25 ~0. 82 pWm ™), #&
P27 0.54 pWm ™ ; H G R E K 2. 86 ~3.46
mWm K7 AR 3. 15 mWm 'K,

(3)1200 ~ 1600m 7Bt A F B K 3 F A R A, Bk
SHEEREEANEBPRE(RAMEN 2.80 pWm ) &5
PR 1.67 uWm ™, ZBRAGRIRSHHE TR,
EHEWIA3.26 mWm ™' K™, Mil&H{UH 2.30 mWm™'K',
AWM H 2.87 mWm 'K,

(4)1600 ~2000m ZBAA UK KAEL  RINE N E,
RN SFHEH DR RS . B 2 AT, B A A P A B
REEHE L IREERK (0. 14 ~3.20 wWm ™), # S AL
9 1.00 pWm ™ B 7 #F R AL A F 28 (2. 48
~2.73 mWm 'K B 2. 64 mWm 'K

£ EETIR, 78 CCSD FFL 100 ~ 2000m A7 o IF - R &
ERERER, B RERZ , B EE R E TR/, T
ERERRUNFRIR A S ESBRESGZH(E2),
T CCSD FEFL 100 ~2000m 3 £ P45 30 U LA 357 665 48 5 OB 1
ENBE(3.60 mWm ™' K™')  FHBRERZ, AINERK.,
WS, R 2 AT, A TS R BER A TR R I T B

4 CCSD F: AL B i

EHEMRLGREH,CCSD 7L 2000 ~ 5000m £ A FE
ARWE, AME S S BEEH. S4F ) CCSD F7, 100
~2000 A A EMEHASEARTER B REE R 15 C,
WMFRMRFEE R 75 ~80 mWm " (H 5%, 2001; TEH
%, 20012,2001b) (% 4) , E —HREHEF LG TRA
BriREX (£, 1997) iHE CCSD F 7L 5000m & F 4B
BEWER 131 ~151C
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Fig.2 The variation of rock types ( A), heat production (B) and thermal conductivity ( C) versus depth from CCSD
main hole 100 ~2000m
1. Eclogite; 2. Plagio-amphibolite; 3. Paragneiss; 4. Orthogneiss; 5. Olivine
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$£2 CCSD 7100 ~2000m AEHHEARSRNAREREGANESE
Table 2 Thermal petrophysical parameters and radioactive element content of different rock types from CCSD main hole (100 ~2000m)

EEFHR 2005, 21(2)

s e - o (U) 4 (Th) @ (K) HwoR g oo
o PRI ne's ne's Wi% mWm~'K™! uWm™?
- 0.10 ~0.60 0.50 ~2.50 0.15 ~0.80 3.31~3.85 0.16 ~0.44
WG 13 (0.32) (1.58) (0.50) (3.60) (0.42)
\ " 0.30 ~ 1.60 4.5~18.4 1.08 ~2.02 2.83~3.13 0.56 ~1.04
BRERBE S 8 (0.86) (6.76) (1.45) (3.02) (0.86)
_ " 0.10~0.71 0.35~1.44 0.46 ~1.16 2.20 ~2.57 0.12 ~0.45
B R AR 6 (0.29) (0.85) (0.94) (2.42) (0.25)
- 0.01 ~0.018 0.005 ~0.048 0.008 ~0.016 0.005 ~0. 008
ST o 3 (0.014) (0.02) (0.011) (3.223) (0.0063)
" 0.10 ~0.30 0.30~3.30 0.05 ~0.28 3.10~3.54 0.05 ~0.36
AR 3 (0.20) (1.65) (0.16) (3.32) (0.21)
" 0.50 ~2.03 0.50 ~21.75 1.65 ~2.45 2.303.32 0.35~2.28
AR R 0 (1.27) (6.80) (2.05) (2.76) (1.01)
o 0.80~2.00 8.00 ~16.00 3.0 --4.4) 2.60 ~3.30 1.20 ~2.00
EH RS 2 (1.58) (13.50) (4.25; (2.96) (1.75)
U, Th K 84 % EHE T B B % (2004 ) FIOIAER S (2004) « FA RS AARBESR.,
Parts of U, Th K content are after Zhaug et al. , 2004 and L'n et al ., 2004. Others are from this study
#£3 CCSD EA 100 ~200m S EEFOERRIDBER
Table 3 Thermal physical parameters of deferent depth form CCSD main hele (100 ~2000m)
u LEIE SR R HIRBE GBI
R B km & 0 mWm 'K~ wWm 2 HE T C/km B mWm 2
" 2.92 ~3.62 <0.10 ~0.88
0-~0.6 BHEEE 25 (3.43) (0.68) 28.6 22.7 77.8
BEAERE 2.86 ~3.46 0.25~0.82
0.6~1.2 s 30 (3.15) (0.54) 43.0 23.9 77.4
) - 2.65~3.21 1.59 ~ 1.85
1.2~1.6 FEAF KA 36 (2.87) (1.67) 53.4 26.1 76.8
. FENER 2.48 ~2.78 0.47 ~1.46
1.6~2 B R 14 (2.64) (1.00) 64.7 28.2 76
F4 CCSD XA RMREFMNEAHAYEER
Table 4 Predicted thermal petrophysical parameters of CCSD-MH 2000 ~ 5000m
REHE i HeR AR wRME HWRFET T R RS
m ol mWm 'K ! wWm 3 mWm 2 SR fEETC C/km
2000 ~ 5000 ﬁﬁﬁ;&l B 131 ~ 151 24.9
DR TR 2.65 TR 1.20 TR 75




EME: PRRGHFHER(CCSD) LMK £.6 B #EH 445
%5 CCSD XAMRAEREALN
Table 5 Lithospheric thermal structure beneath CCSD-MH
— [N R AR BE IR PR
pWm 3 mWm 'K ! C C/km mWm 2
5~10 BEEDRE N 1.20 2.90 256 23.3 64.6
10 ~22 T A B 1.52 2.82 492 19.7 46.4
22 ~33 MRS R B RS 0.21 2.60 683 17.4 4.1
33~78 REGAZHEREE 0.17 3.62 1185 1.1 36.6

TR RRBUR ARG (E R E ,1997) 5 R &R RBE M EH R %(1999a,1999b,2004)
The step model ( Wang,1997) is adopted in temperature calculation, and the divided depth of each layer are after Yang et al. ,1999a,1999b and 2004

5 CCSD EfLMX A f#abi

15 B R I8 50 s B BRI B AR LA & CCSD E AL 2000m
HOYFRIIE R, BI5 T CCSD EFLEF7E M 2K 15l [X.
HEBREH (RS  Hh b R ERRARG R d
M AEA G BERG, FTHES A A RE KK
WRRLA ALK (Liu et al. ,2001) AT H5| 5 A A EHE
WA A (FERRGEE RN AL RLRE CCSD
FFUBE B L A2 1) RS = R B (SRR,
2003) , i85 A R T U B RE ERMET 70% M%0 .
15% BTG 12% BRAHEA R 3% R B A RSP FIERER
S EIAR .

WEL_ERhE A (3) #(4) B % CCSD £ fLFr7EH
K A0 BASHETHR R ST EEE N 256°C , 5ER
KTB9400m ¥ & &b ¥R FE (260°C) A8, L3 5E Ml B FE A
23C/km, ¥ B L F @A R 64.6 mWm 2, FH17%
JEABIEIE N 492°C , P bsE IR B 2920 19°C/km, 5 B T #
T K 46. 4 mWm 2, Moho EIIEHE K 683°C , FihiE
Ho BB 17°C/km , 3R [ HIBB IR K 44. 1 mWm ™, 5f it
RPN TTERE R 58% . A A BKMEBE R 1185C, 5 h
BB HUNE R ARSI N 11°C/km, SR B T HRRB MBI AN
36.6 mWm ™, i i R MG 48%

6 PhgMgsie

KRB £ 454 (CCSD) WS 3B A B AH K& 1 2
HER k2 A0 R 4 TR 5T AR o T 5T - B 1 LU
A A WA R DA & CCSD 3 7L AT 78 X 9 %5 1 B 14
SR T E R

SRR CCSD A EREME MIETUN
FTEEAXE
Kukkonen et al. (2001 ) & X HiEFE R L

6.1

(Fennoscandian ) )& iy . th A AU A A PR HATHI R, BESE S
REHMFHERAAEMETL T ZREALRTINEH
AR RF, CCSD £ 2000m B4 4 BRI
FEMEE, 3R 2R AT RS LR R B T B
SR/ RAAT L X 5185 XTB 457l 9100m £ f 4 H %
S, —3 (EmerMann et al. , 1997; Berckhemer et al. ,
1997) . Fit, FEBFF A A B RGS Mt , 8 X R BT %
B4R T E (402 S TR B 0 LA 48 BOR AR B/ ) B T A
FoA A A RIS A RIT] REA TR S RN R E R MRE
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Fig. 3  The relationship between heat production and

thermal conductivity
A-Orthogneiss; B-Paragneiss; C-Fresh Eclogite; D-Retrograded-
Eclogite; E-Amphibolite; F-Olivine; G-Garnet-Serpentine
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igE SRR TR L TR ERES. Rk FEES
A(2004) 75 b3R5 FE A b — 2K CCSD FE L 100 ~
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Fig.4 Variations of heat production (C) and thermal conductivity (B) during retrogression of ecologite (Zhang et al. ,1999)
A-P-T path during retrogression of eclogite (after Zhang et al. , 1999 ) ; B-Heat production of eclogite from the CCSD main hole (100 ~2000m) ;

C-Thermal conduetivity of eclogite from the CCSD main hole (100 ~2000m)

B4 s ERENRSRBASRERREZ
BT AWE 4 Al BT SR A B 58 RIB R
WEF ASRAEERKEE EARBEREELSRTS
BEREEARRRAARAR, X—ARAREX gD
MamNad-- LB NRKA + A FEOFEESH,2004)
(ARFHMIFERT 7.5 mWm 'K ) H R EERESR
AL AR AR SR TR B R 58 R B
A AR BREAR R H, AR 2 F AT 0 5R B AE R
HEEEEHRHHETE UTh K B THAPERER

WEE . PG, AP 4538 20 & B 58 B R RHE A, A I &)
IR (K55 ,2003) ] BEAF £ B 2 BUSTHE TR, AT
SR R AR RN T PR g

6.3 CCSD E ¥l 5000m 3 BB BRI

R ARRF 4R KTB | BUE S AL RRHT B M iR
BBBE (21°C/km) FIBAM B RE (55 mWm ) ,7E 1000m Z ] 5
TS5 R—B o Ho TR R BE R I %5 7E 1500m LR IR 1



EHEF. PERGHAE4IE(CCSD) 2L K 2 e BREH

IARER, B A b R B S TR E (28C/km) , Y453 3]
4000m B E R AVIRE B 15 1190, mim 3 MR L BB 5T
Frit & R L R ( EmmerMann et al. , 1997; Berckhemer et
al. ,1997) . B, #EH B CCSD LI FEIRE AL R
FEEMPSMIEE L, HEH%(2001) Z R FH CCSD W
425 FL(CCSD-PP1 426.39m ,CCSD-PP2 1027. 42m ) ¥R Ji il
HBRURBAELC HREARFEMELR, X CCSD
FL 5000m B PR A # AT B, 1§ 3] CCSD E £l
5000 m 4B FE K7 110 ~ 140C

TEA B ST AR 2 7L 100 ~2000m #7 A y 3: FAF
AR BARR FLAR, BUR R E N 15 T R AR
HEHRT6 mWm ™, HH T CCSD EFHMBRE 4 (B S):
1000m ZEAME FE A 40°C ; 2000m BEAL I K 64°C , 55 CCSD-
PP2 R B 45 RV & (£ H S, 2001) 5 5000m FAL R E
Z9% 139°C , TR E BE G 20 131 ~ 151°C, B8 & F KTB AL
HEAL IR E (EmmerMann et al. |, 1997) , ZIRBIFEGE R L
FH],CCSD EFLHEALRE /T KTB 4000m LA i Hi 18 46
(28%C/km) ( EmmerMann et al. , 1997) , [RBLT CCSD FFLEF
MR BA SRR, CCSD EIL bR B IR R
TN 38 K, & # 3 AY 22, 7°C/km B0 B S000m B AL Y
24.9°C/km, X R # # 5 Hi % S5, COSD-PP2 S bRl &
R -H(EEH¥,2001 ),

0

1000

2000 +

FEm

3000 -

4000

5000 * * * -
0 20 40 60 80 100 120 140 160

g C

Bl5S CCSD FFLUEERE A Bl

A M C(TE4H7%,2001a F1 2001b) ; B-ABFF: D M E-AHF S
W#y CCSD EFLBE L TR

Fig.5 Predication of deep temperature for CCSD main hole A
and C-( Wang et al. , 2001a and 2001b) ;

B-this study; D and E-the lower and upper limits of temperature
predication for CCSD main hole
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mWm * ) R4BEHFFAL B3t (68 mWm ™, T R 45,1995) Fi4e
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FRERAZ (KT AN 109 ~ 112 mWm ™, B 1L %,
1993)MEEEHFHANRMEESH R (92 232 mWm ™,
Rudnick and Fountain,1995) ,THH & & FRENRILEX,
WAL Y IR 26 FIR (32 £ 8mWm ~* ) i B A9 Mo J (36 + 8
mWm ),

FE (km)
55 75 100 125

1400

1200

1260

BRE O

800

600

EH (Kbar)

o6 wEKRERIFEE (CCSD) EFLX & B sk
1L 5L REEFHILR AL BN S Bk (£RR%,2003);
2. PEARHECRA-RED EMR AR 3. HEAWA
B A (S RES,1993) , ZHEHME T EML M COo,EM
2R A8 Wyllie (1979) ; &R -H B FLRHE Kennedy % (1976)
WA BF B BIZR 9 Chapman (1986) THEL YA JF) b 22 S L 18 39 1
(B 7 T MR 2R, B 40 mWm T2 {0 JE K MR 12,60
mWm A& EE AR X iR M 2,90 mWm R WEEHER
iR k.

Fig.6 Lithospheric geothermal curve of the area beneath the
CCSD main hole

1. Spinel peridotite xenolith of pingmingshan; 2. spinel-gamnet
peridotite of Mingxi (Jin et al. , 1993) ; 3. garnet peridotite of Mingxi
(Jin et al. , 1993) ; 40 mWm ~? lies on a normal shield geotherm, 60
mWm ~2 represents a normal continental geothermal value and 90
mWm ~? stands for the lithospheric geothermof a dynamic region ; Also
shown are the diamond - graphite equilibrium boundary ( Kennedy et
al ., 1976 ), lherzolite solidus and CO, — saturated solidus ( Wyllie,

1979)
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