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Tab. 2—5 Experimental V; & Vs of rocks at 0. 6 GPa
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Fig. 4--2 Cartoon showing the Qinghai-Tibet-Himalaya intracontinental

orogenic igneous racks and orogenic processes
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Fig- 4—3 Distribution of Mesozoic muscovite/two-mica granites on
both the Southeast continent and the Tianshui- Yajiang region
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Fig.4—4 Cartoon showing rectonic relationships between
Yangtze continent and the adjacent regions
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granites on the Southeast continent
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Fig.4 6 Comparisan between the Yanshanian volcanic rocks of
Yanshan-Liaoning region and the Andes arc volcanic rocks
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ik BA FRER A A 77 B W i T A8 A D B B A REFBE TSNS ERE (e
ﬁ%,mwhu&mﬁﬁ#£%$$$ﬁﬂ%§kmmﬁm%,ﬁﬁ?ﬂ%%ﬁ%ﬁﬁm
ﬁmmﬁmmm@ﬁ%,w%>iﬁ?%ﬁ%ﬁﬁ%ﬁmﬂkﬂmm%ﬁ%ﬁwoﬁ#.W.
uﬁm,$$—+w%R%NmmgE%%E%%ﬁ?ﬁmm,Eﬁi&%ﬁﬁﬁﬁ,%
ﬁﬂmﬁﬁ$ﬁﬁx.Eﬁmmmmﬁ%%ﬁ,%E@ﬁ%ﬁﬁ%ﬁoﬁ%m—ﬁmﬁﬁ
S (6] 7 BE S A8 S R KRG 2 4 B A SR A

5.3 MABEEREREUE

LI F T BB 46 1) F A 3K 670 km R R R, L IBACRE A
ﬁ%ﬁﬁﬁﬁ%ﬁ%%nﬁtﬂﬁﬁﬁ%ﬂﬁizﬁ%ﬁ%,mTEELﬂﬁﬂEﬂE$
RESEHRENLES, FUT BTN, 4 ROR B SR, ETHY. 5



MR IR, R A R S S KRR, RBENR p¢ T
£ 5% pr AW TLSPEBERS LR AFEHE— p BEENHAREXER
49 p-t FA%F (Carmichael et al. , 1977; BT, 1987a), RHALAKN TEHEREER, &
BHMESREAXRKESEERMFEENLEY 50~100 km, FEEHHE 50~80 km FEHE A,
%At 54404 50~100 km, EEH 60~80 km, LiEMAFE K 43~56 km, ik H 56~72
km , HEEE AR 50 km, PUH B- i —289 65 ke , IXFEFEB-BHE—24 100 km
(RREHE%, 1990a), MEHEKE, HiRES SO, EEHEE, HS FERERAK,
BAREREFRRENRK . REEXFTHIKE I GHMHRE=L5QRE=4-FHL
ZREPEKEFHESINY 1. 08U 0.77%) BH, SRR A L T A ¥ A e
MBRELR 5~6 km, X#, FKEXEFEEFERTT 55~85 km HEA CGEEEL%,
1990a),

PEASHEARERSE, BARGMERYEF LN g BT ERE
Hh 60~80 km; K, RAMBHEHNAM Ve 5585 60~68 km CRIGFIZE, 1986), Vs &
)y 60~80 km CRIMFIF, 1992), ATEFHEEBATRGHIK Ve 58K 83 km (B
X5, 1982), REBREMFEHRBAEILTEIRT & 60~80 km GEH, 1985), K Pollack
F A7) KEEABASHNSHRER, XTHAFLELHRFMEY 84 mW » m*H
BB THESY 64 mW - m™°, AHEE H Y00 B IR W HEE S 203 55 km il 75 km (R
B, 19902). M\PARE ABEBECHHEET BB ARS8 SO B R EE
A 60 km (REEH, 1988a).

FHRBEENERBETE SRR 3, BRTEEE (FEFE5RE) B
BN DHEREDE, SORMAXRESYE CRBEE, 1085); U REFEHH%RE
BUERXHSMAKAEAY, XRAEXNRESRRBE LA EEEM%. BB
HEAEAMUABRRBKABGHER, MBSEE, HEET THREH IR T bk 5K
BiE. BERCEOF T EETHEEBFOER. RE MR %2 84 i e E e # s R
AL &, WHRBAMNEHFOE RSB EEEEE AR (F5—2),

¥s5—2 pmEREEANN FRREBER

Tab. 5—2 Nature of the upper asthenosphere inferred from basaltic magma generation

5 N 1 o R T TR R BEAE%HE
L#FH—BMEL | 50~85 km, 5110 km (ipiiq 70 km) AU~10%, W er~8UHE

Sk 01 65~100 km, (FH 85 km) ' 3M—~10%, U5¥~TudE

BE=4 50 (4b3Cy ~55 CGghi, Hdk) km, (F4953 km) 15% () —~18% GH#E, HdL

Logachev (1983) #§ii, L#MHMEFEMEENEE, SRTRES TR 10%, Ny
RBEETH YW, HWEH Ve R 7.5km/s 5<7.7km/s, BEXE (1982) MRS
(1981) RBWEXFEMPELF KE T ELHMBERER Ve 29% 7.2~7. 4 km/s 0
7.6 km/s, X~ HE 5 E LR R LRSS R ETISREE R 7% ~15% (& 5—
2) EREERR, EHE—FERTHRIMBUOER, I—PEBERA X ~REH, £
R+, SAESRRYERNEE SN FERYEEH:,



5.4 HEBEMNERE. HASLE

BOEOPE. HES5 LREEARBESTEARERRGSAESENSR, BB THR
BHREEA KRN RERY., KT AMFERNAT EATEHESHER &
RHFEHRNEERY, A, RTHASHENRESRATHRYAFEETNEERAET
W, HEELBE. ROTERE CIEES, 1985, ¥REEYE, RHARY s
HEREHEEZREEENKERERE M 0EREEREHAMEEERE, BIXR
BEXERT LHKAE, FEBTHT R SEFLBEMRI SRR hE, 148
KIFHE A EB R A L.

541 BOEHBREAAED

HABMEREEE— A E ME (unstable extension) , B LA ETERRAR
T8 (FT) Bt (boudinage) si&&i{k (necking) . Neugebauer (1983, Morgan & £ 45
MAT) fEd, hRYE LRSS TESE I EATEMNAR, SHNES PR
(doming), PEKRHMEAEZLULETFHWENSE, BE=F - SNLNRE e
OREB%, 1992b),

1. B

REEWAS G EM A ERBEHGWE R BB T . Froidevaux & Ricard (1985) 7 H
ERFRARE: AH<A<8H QAHRIK, HEARRMER, H ND2HRHLENER),
UHLEAHEMBER Oro50 kmd B R RGEHLRI, 116 EH 5% 0k
(A=200 km) M BE G REFMFEHL. B 5—3 REMERTRE=gx o ] 7R B A i Y
R, APdb. BALKRIAN, T, BRI A A B2 300, 258 FT 50, 30~

NW
SE

OE: 4. ] EAL Fdb s HF /st

Mw
et T ——— e ___j_‘!';- _________-J"_-_'_r ——————
e P, — e ——
________ - g ‘1-"'—"- Tm——
% i o

Bs5—3 WEARAB-CaWWNETENEH

Fig. 5—3 Schematic profile of Paleogene basin-range tectonics

40 km, FIE—ABILZ M7 0], 4L FRAbRH > RS A 4 91949 400 km 1 350 km
CHE EMAT, 1983 B 3 5%, b2 Hhpg &8 RS B9 A~60 km B, 1985 WEAEH),
MR A=6H H, b, HIAXBEH FHLEEEFE Y 60 km (BZ A=350 km), f4k
M AT, TS A /b £ o T T b s IR 44 % 10 km . fEHMECTEEYS L3
BT E SRS, HEM MR ER SR ENERET 5~17 km MAERNKERT
FHER 1216 ke BAFE CBEIRS, 1952b), X B LR, RE KB SRR A
ERGARACES EMERBHLWEN; 3o, TEMBH N RAWNEE ML RE=

. — 45 —



g R TR R B AR R B R,
2. EEME
EMESR—BNE, PEAHARSTEE SR, 55T AN
M A YRR, $eAS S M e M, LT B B
B L RE R A A, ERRAY
REWE, ARMERILT N RRARE, @NVEL L o~ B R
MEMTENET AR RERLERRE
B sk, WA ERERKRE, ©SRRET T -
EHASHEEHENBGELE, HESHML
MRRTIR, B R (850, ERRE s RS
BNESAE LB (doming)

(N IR R R 2, WA R B T
:f\’ N “/"'_‘\* HET Fig. 3—4 Schematic profile
7 of Neogene —Quaternary lithos-
& pheric deming-type
- L/a extension deformation
= el bl WIRIEEE Y 60~85 km . R BIAR 2
e 1010 oo P 0 £ o A2 4 T T 4 O O O T B 5
Bl 60 (IRl 2T 55 M R =ARMTFMH (B 5—3> H3 h kg
EW (n/m)> MXE % (E 5—a)
Fig. 5—5 Relationship between the types of :
extension and the paranieter of excess of 3. .1*%?3@5%‘6%*&&‘%9&%
crustal viscosity referred to the Neugebauver £ 1983 FFi2 1 T HEF
be 1 lithosph . :
"1 Neugebaver, 198 R BRRE M B ) 2 0 4 2 T
L/ABRBESKRMAE: 7. 75 e R AU A 18 55 2o 7 3 750G M Sk
e Ri (B 5—5), AT M MR HEHGHO R o AR

FRTEAE IR EE M, S ESsin—1a%, o 7o/ Rm, HF g,
NARINHE S RRA LB, PEAMEESSA6, 7./0=1~10, SHE% K
REEWE: REZL—BHAH, 2/7 BT R 10~10°, BEBENH BRI Y L@t

5.4.2 HRERSEFMARNHER

BERAREHH (Morgan, 1983) % #, 76/LH FEBULHE 741 5% 4 508 18 R Bk
%ﬂ%ﬁﬂ“’iﬁ%ﬁ%#%ﬂ&ﬁﬁ%ﬂﬁ*ﬁﬁ (7> B 5—5) SAMERKE 10°~102Pa v s,
RITAERREF RSB0 57 B B 5, THE H B 38 = 40— 55 0 4 1t 0 0 7 T e
BH—yeh OBHES, 1988h) ATHEF AT, 3XHE, AT LT RK R SH B > iy
K7 (B 5—5) fE—EERsRyitit.

ML ENR R =L ZREF R S QM 7, KB 75 km BE SRR, <75
km PYHIBEE A BT 7 4 10772Pa » 55 75 km (WK ER 73X 107 Pa » s (FLEIE2,
1988b) . W H SERBE I HAFS . RITBRZHETHEE () RS =8 M= —
- BN KBHE, HESRELR L, PR K M R 2 R R X R A, T
R RBHEMS AR (RABESNDR, FRAIIRA FRATEE) 0, Sy
RBIOH . BF, BAFIERLFTHREE. K2 7 KBEAISHEE, LBE s—s i
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S8y g,/m WAE, RESEN (EHHE) EAFRESS BN (SREAE), TH
0 R =B S A A B p BEKTFRESA—BNER. KT, FRZHLKMNEYE
BAFHRBTE—BNE E5—2), FURMEN n HMNTES GERMKERBEARST
BT, IRTEFR, RECSAREORARENEE -SATRE=SL L, &
BT RRAI A, H AT R R, LIRS, X, p SRR, S5/
n HEEAD GIEFHRE) ., KE—2 #IE 5—1, MRIERE =4 —BNE BN
HYE S R B R IE R, BBK, RESASTE NS REN RS, BRI,
RATHUS - MRAEE XA F A, BERRE LR R EARERHERI R
BMMIRHRSICR, RS E=L—SNL FEAENEREREMNREESE IR, T,
£5H Morgan (1983) MR (1 5—2), 5 B BN, AT Morgan BBRI/E 1
T, $R N R S A DR RO B S AN SR IR, R 53, X
B, BRS3EL, BEMEAN, FREGSRARY N RS G BN
BERZSRE, 05 IR S R R MR TR Y 2 (R A U B R T — -5 AR HE e,

®s5- 3 ELEARNREI MY
Tab- §—3 Types of the rate of lithospheric thermal thinning

X o BT CHRHED il & L RARE 3
R RBERRE | AL MEEAARE G R - R
ARINA R L HEERRENE LAY | REARS% f=m
(BB RREEENE) 2. TR ke TR KRR B
R A 2 LM, b AR [ Bt E 1.
| b ERN A DL M E LA | BEakRY | ssg
(WBBRZREZ2E N ) kA ol o - EEBRHREY | —BmEg
B3 Ak FRE I E o R : —R R A %
AEFHA M AR BT M HR, LR R AR ® L
(RBEWESHITFEREED ]

53 HIGAMBMA LM FE— 0, AR T — 690 E, RMBUBRR
B, EESH S SRS ENNE T, RUPBPELECEMA, BRSRGER
BRIE, HHEEREINIK LR EASERMRENHMAT (RESE el B X
BE G H AW L S RS K CERIEIEA) B R, s g
RUFITEENEFEGEMRE R E,

543 EOEMRES g

HEE R, B e SR LR A, IE KRB R R RS T, S
PEMER S, EiSHRREEAENHE, WETEamEasgs, X B SR O R,
i

1. MU |

PR LRGBUA GBI, FIRIRS 2SI 1 5 FAFREE=0
WFIRREL 152, BB ZO—BILRL 5% (RARE, 1985), MR R E
A0 ENINEE BRI ME TR 5% 60 ke 1 35 km, VAT B Fo b AR 4
ARIRE R B E A ENTIRE S50 63 km 1 37 km; 55 = 531 CACRt 2445
RAA 538K 74 km #7144 km, B SRREG TR ERARSEE (46~47 km) 5
o BXH, FERUE, BFRHEE, S7EKEY 14 kn, HAPMFARELY 9 km, 45
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MG, BB E R Rt EHER, PTHR, SR THRESGREMR, H
BT T2 50 T RE SR M AR B T b, BE, BB REEE ARy
B/ME. BATHREBAEIMRAH (hRIRE, 1988) TEHH, SEAAMLRMELL
B, #LLEHR TENP THRYEEEEBL; UHRRTATER, P TAEHTFE4
WA AEET . EEENEEEZIRFBTRDCETEROER, TR,
HAREZETHREBEOE, WHEEELEM. XA LARREEHHEEREIARY
TERARERHEREENR /M AHSERIEREFAH 44 km, P RFERBINIE
HRNE O R LA ULRAERE, PARRMENERTYN, ARESCatyErERKE
FIRE KRR EE. KEW R FELHTHE RPN A Eu 3%% REE 468 (58
T, 1989), RUIER ARELEHWERE, XA 5HINETS (TR XhLn
A Eu B8 FTHE 7 AR 7B LA A L M IR A B X R

2. S L

Morgan #l Neugebauer (1983 $4, HiZ2 FFE (%% 1~2 km) REAKHP{ERH—
WA EERE, EREABENREMEER, SR T ERARS T, &
RERHAESRITREIN AR, FP RGNS KBS SR E S8 2200
~3700 m BRI b (SEHER, 1985), KIURSEAPFHETZREIETTLE,
%m%ﬁﬁfﬁ%ﬁﬁ?ﬁﬂﬁﬁﬁw.ﬂﬁﬂ@ﬁﬁ%ﬂ%ﬂ%ﬁ%,ﬁiﬁu%ﬁﬁ
ﬂﬁi?ﬂ%tﬁﬁﬁoﬁﬂﬁ¥(w%)&ﬁﬁ%ﬁkﬂi%ﬂﬁ&%ﬁ%d&mﬁﬁ
*»%i?ﬁﬂﬁ&ﬂ%%ﬁﬁﬁ%ﬂﬁﬁ%ﬁ,L%ﬁﬁk%ﬁ&%nmh,¢ﬂﬁﬂ}
mm/a, ERAMFTHEFREDELTP,

m%ﬁERU$$ﬁﬂ%%ﬁﬁﬁﬂ%ﬂﬁE%Eﬁmﬁﬁ%ﬂﬁﬁﬁmﬁ,%im
EL%EE.%EE%&%H%%E,ﬁﬂﬁﬁ&%ﬁﬁﬁﬁ%ﬁﬁomﬁ&ﬁ,mﬁﬂ
%EE%E%%%%EE%%%E(UA)%E%@@E,MﬁmF%§(%HE,
1988a}.

H X po=(H X p)+ (h X p)
hiH = (p. — p) /a0
AF: o, o BEINERE

SHMBEOHEE, b, H 55

Py } AMEFREESERBRENEE, RE=omR

T Bl T EHE 2200~3700 m (LAHES 4, 1985), B
#l o o RPN E MBI 1200~400 m, T HE= 43
l H e B2 Wz EE EEER (D) S BEEY 2 k.,
“eL L Ll s M AR AR R FE TR SRR

Hs-6 BREREEd R E 1350 m, BINLEHFM L REEMESE Y 1050 m, b
Fig. 5—6 Domal uplift induced RARFEE (IHFETH, 1985, %E?ﬂ*%%%ﬁ*ﬁ

bﬂ; the “;hgéph_eﬂc MEFT 400~500 m. BB LUK EMIERE ) W

;ﬁe;ﬁn_;ﬁt’ :;1;:;3) SIB{H % 700 m, Fr B 3. 33 g/cm?® (Ringwood, 1975),
FRRW, 15X10° Pa EH FEWMMT R EZRES

FKEWMERMM KR BEEEY e BRI 2.82 g/cm®* 5 2. 77 g/cm® (Kushiro, 1982), JER

?%Eﬁﬁﬁzﬁﬁﬁﬁﬁzﬁ—%EEﬁﬁEﬁ%%%W,ﬂﬁm&%mﬁﬁﬁﬂﬂﬁ
— 4_.8 _ I



BN 15% 5 7%, X, AEEHEE LN pa=3. 25 g/em’, BEBZL—-FWLRT pa
=3.29 g/em®, EXHERAALRARHEHBTREAETIRREENSAREE
(F5—4), MABRFHARRS XA EABEE TN 60 km, WRIERE I EE
B (D, MERARVIMRENEE, B REEKERSERREZWEnENEE

(Hu) (FE5—5).

Es—4 BENECERTFHURABHIEREEX
Tab. 5—4 Estimated lithosphere thickness transferred
into asthenosphere and their parameters

peel {g- cm—) By, I g/ (grem™) oal (grem™3) | A/km | H/km
HE=4 2. 82 15 3. 33 . 3. 25 2 83
B <4 — B 9. 77 7 3. 33 3. 29 0.7 58

EAEE. 19884

55 BANARHNSHFEAZNEEREE H
Tab. 5-——5 Estimaied lithosphere thickness before the rifting

EWVBHMTHER. km | ZHAMMSHEE, kn Hi/km

B maeER 74 43 157
MBI LB NS RN 63 58 i21 .
EEERE, 1988

5.5 Hii8 MAT WK R A £

5.5.1 HeMRIGE ST

ARG AMERS RN ZREREERD, SCENNES R, =]tk ERSE S
MR, WRBE OSSR R, N RS, YRR R AR FEEE
HEBE Bk, White & McKenzie (1989) i\, {7 F 54 B T sy (mante
plume) B EEH # N 1000~2000 km, #E#E 1 F % (6 100~200C — A Xi, BE & E
R, R ARGOSE 4 MUgRE, TR H A%, 6K . B E R S8 H4 %, EEf1H
0 B 78 T0 AR A8 R B 4 4 ARERIAGFERKERSHERE, BRI EE
AFREIH THIER ¢ N HMTEETE R R B9 5 (Deng et al. , 1994d) . 2 P E AL A Kb
TSR PR &, BT E N R i M BT B R S by, ) 57 FEHE
ﬁzfﬁ%‘ﬁfﬁﬁtﬂﬁ‘]*@iﬁ‘&ﬁ%ﬂkﬁ??%ﬂﬁ%&ﬁﬂﬂﬁ@(XB%E%JQ%CL
ERZLEH, B AR 4 TR R, ENERRYLBHYT 4 S KIITEFHX,
AIHZME, #8-HLFE, WO FTIAPRSHEMILALER, HESR =4 — SEIE A 1,
HOBRAE I 4 NSRRI x R 8y 4 PRIDVERE, KAWL, ¥Fo-fE
I KM AAGER K SR, X B f TR (sub-plume) HFiH CEHFIE%,
1992c), HE XAEF — B Rk i o — % 5y /b 89 sh ik AU FHETHE R
(grain) P40F # LR (subgrain) . ﬁ(”iﬁﬂﬁﬂﬁﬂ‘]ﬁﬁﬁﬁ%ﬁ%ﬁv ENEES—4
S RS0 B B — A R R P MR B R AR A, 1990a) s W& HE 2 FHM e, 5



Hs5—7 FEIHEWK KR T @8RS T
Fig.5—7 Mantle plume and sub-plume beneath north
part of the China continent and the adjacent regions
I—#EMRER SR, 2 FAERHHEHALER, R84, | —HER, d=450 km, #HH, 1—
M-I, d=450 km, SIFAAH: I —W-FIMFE. d=450 km, HEXLE; N—HFHT. 4
=450 k., $PMSOlE . B —FHAOL. V—EIL, =525 km, HEEESE LY, W —FFO-F
P, d=525 km, SR AKINE, I—RMTW, =450 km, SR X LE; W—F KEM. d=450 km, &
EHRAE. (L1, L, V4o M TRENRIE=MhERE, v, v, M, w4 MPERERAERE= 8
o 47 48 S b

FMETENGE. PEAFEAESEKETHHEREETH LEREE, HE, 587/

A #37%5 1800 km 1 1350 km, EMAAEMER N 450~525 km, FH 500 km (B 5—7),
5.5.2 Hu#EENTE R

o 1 b 0 A ) T A 7 I GG b 0 g i U S0 A SRR B AR 1 b 0 B A R 5

., BB 58, RIPEFET FHEOMHE LA 5—1, £28) FRZRBSW AN CH

WS HUE A SE AR B RIERE N 160 km, RERMBHERF 0.5C /km 5] — & F#F



400 km FE .. PEEG IR 5 EBAEL 0 DO
HEFESTRSE. REETH Carmichael 77k o
HHEEBNTKZREEREBEEYEMRE N 2
~3GPa, 1300~1500C . £ T HHK TS KBT-HH
1%, MIEESHEE X 1200~1400C CBEEE, 00
19920) RBEE-THFHWHERFL, KB
T RS 1130~1200°C, #HE KM
ANERANBE, SMEE 2~3 GPa b, BEX £
1200~1250C. KAZRA 1X10°Pa TR TR <
R, SHMERANRE LU ZRERMLEE
M 1237C, SAHEE 2~ 3 GPa B £ 2 1270 ~ 200
1300C (FREB/E, 10920), = Fp v pLg e
ReA, Bs—sEAMBREEL.
TREERTHEKEY 1%, T HERE 100
E10%HE, M ERAESKER 0. 1%, Bk

B 5—8 A EALT R T 08

EEHVPECO. R, HS5—8H#EHET 0.1% W L A S (A 28
H. (O ﬁﬁﬁﬁj_‘,ﬂﬁ@% (pyrolite) L a-C-H-0O Fig. 5-—8 A pyroxene geotherm
ZU B ﬁ-}ﬂﬂﬂjf{;: 7ER 58 *J&QJAT beneath northeast China and

the pyrolite solidus

MESLRKETEENENE, UESHEHE - EE S R, 3_‘;{5_1%,{20%
(Ringwood . 1975; Wyllie, 1988) i 5—8 A]F M EMBEEHL, 1 RS CH-O £ 5
), BB 75 ki 455 0. 1% H,O M | ﬁ;s—mm%ﬁﬁs;mmﬁ% s—H I Bk B
HBRE RN & -C-H-O RGEMEABRAAL, K ’ :
EEE SRS B BERIEEN LR, E SR MZERTE 6 69 Ho B W R
60~80 km A —3, FB . fiFE 58 3T A E . W8/ b B 5 MM 2 M A8 4 T 2% 5 299E 400
km gh, EURT FEALT A TIE LB RO R A B R RE AR TR . M 400 km =]
78km MR [RIPY, H8 A M RO B I AR, MBI A S, R AR R I M A, HE2Y
100 km, RIGREHEEEL N,

FRUHER ., RIS E R, B MERA S H BT, 7045 400 km gh LR |
HEEOHER, EE R, BFTHEER/ SRS R, 75 AL B SR Y e
ELFr. MERBREREBEANEIN, SRS E Lk, LHAEEHME, BEY
75 km AL NIVESYE B,

5.5.3 bR ENENSER

1. BEMEOEEH

HOFEPHE BFES, 1992¢) FH, LAHREEFERTREERHEESY, —
PR RN SO TREEY, FHRAMHMFNER BRI RSB, S
EHTEERTHEESHE, IH555 1w, WEMG AW ME, L, e
RNFIRBELAER AL 238 Mg EEHATFREOMEZRESE  SERT
REB LA BRI AT, BTE R ASE L R ey Mg HEFAEBY T RS SR ESE
FHRENHRERNHLRERE, TTUER, MEMBERRERY . FURMBER, B
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Fig. 5—9 Schematic section of the shape and structure of the mantle plume
beneath northern China in Paleogena (a) and Neogene-Quaternary (b)
(a) M. BE=&, b B. fESL—%UD, RFEABFRE,
FEXHSEMFELRERE, L/ASSCHERRERE

2. BRI NG

B s—9 (A ETHSRABRAE (L/A) RSRLRBERESRED, HamES, 3F
HHLRE AR A CRERS, 1992¢), HERAN TR IR MR A ETMAIER .
FRAREEN: @ REPOLBASBERS 15000, RESREERE, IFHURXRE4
4, FBNRERE, BEEEEE S, FRELXRE: @ ERarl, JETEAE

%, BEZS-EHARE, REREERL, LRTHRELFEERNBRESR .
3. MAEMFR
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MEE=JOLERHE, MTHRERPBLEFYEERENT K, D8FNHEFZTR
%%E%mﬁ&#%;&?ﬂ&ﬁ*%iﬁ%%ﬁk%kkmﬁk%ﬁﬁfﬁ%wﬁ5ﬂ
PLHEW, #EEFOCHNTFUNARE TEHAORES,; RN, ERERUMENERZR
H 400~500 km, HE EARELTBKEHS, B T35 A ERIERIEEH%EE LA, #ukEr=4 K
VRTFMY R, BR—PEBERALE (Bs5—9), X8, by TEEAE. ©
YRR RV B S RS BR XS Y T b oy KRl b - R AT, AT -T2 i fndh AL R 49 =
KWFX, HMEEHRME (H5—7)., FEXNE, AFEFHRKEE (GEeBs—7 5
B 5—9), LFHMER (KEHBS SN 1800 kmn 1 1350 km) H#MEPLHER (400~
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B, SRR ETREMEMEERALZEK Ar ZEER, fffkyHERBH —12%. tF
KNG FAEAERE 116 T~ K-Ar REFEHPRE 10 MEEBEEFHiE (24~17 Ma) GEX
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KN GETREFREREAERY Y EPHM, SRR\ 8 BHEFA R
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R KB KR B A KO A4 . R B D R S 30 BB Y 1 IX 1] S H Y A
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HEESHERTHE SR, KT+
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F1g. 5—11 Distribution of basalts in Jingyu-Jingbohu volcanic basin
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Fig. 5—12 Model for the formation of continental rift-volcanjc basin
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B KL AR, B N NE45®, S5t ok (L Bhes
. NE3OHEE 15°, TR A G BEBUE R R BFE % 0 et 61 5E5:
8513 AMHTREAY SIEEIREBALY 0. 76 X 107 /4, R B iF 8RR , % 1
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BMEREARRE. 7KK, SEIMANE, FERTRBSEAHZRY OERSHS
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e, FRHERER T RSN (RS, 1085, WALHLRR, 1989), FiLMAM M 43
BE— i kil)E K-Ar REERES P RA 3 MEHHE, S0 65~55 Ma RIEFE
4. 1992), R T HTEYHEFRKEN LA, XePRTE. A THREH T
AR, SHEEHGTHSHTSMARET, HRlSY ToHR0NSTI RN MEE
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W M (subcontinental mantle) 3 RAIEIFR .

HABE—MRIEHNWIG ZH (Tatsumi et al, , 1990), ML MR EE, “EH
AHiEMETMERRY, 2B 1 HEHt—EFHnfgas, B3 A KERE Karp et al. ,
1991); B 1 MEBERZRRFERERATERE=4. TEX, cH A FRFHHBIEF#
BEA (Tatsumi et al. , 1990; Shimazu et al. , 1990), BB =4 M F7R TR FE =M
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% (1990) RUWNMEERE, KILB A AWMEEMN 30 Ma #5200 km, /2] 23 Ma
B9 150 km LK BT 886 (B 7E 23 Ma B R 1M #5687 44 200 km, # s Tatsumi
i, BF BRBERERIF(21~14 M) BTH EH B R ril B 25k . X R LT3 48
H—E R EMA SRR, BTSN, ERENEFETFRRERF, 2
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Tab. 5—6 Scheme of subcontinental mantle deep process and its
responsive event sequence at the shalfow level in Cenozolc
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Y 60 km FRIE) - KMRA R, SR G E I H A
B 7ttt - BE R IEA N RN - ERNT RS LR
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BB R EAMER @D, JESFARAMREN, BXEFHEREZEAZHH
WA A BE R M TS N g SR, MEARRRAENESTARN, FREERE
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KK EH#RICREEERENR, JEEESS. THERRETHHAESHERSHLRE
HHIFR LR, B¥, —NFEMELE. DABHEHPFTRAMNY Ty Kb RS
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SHiF S ETER, XRE, BB LBV S KRB R EELR BT A LR
R LR BRI R .
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M 6—1, HE, BT XEBPHHFERERSTRESZ#ORESICR, FREBEREE
PR SioE B 6—1 PIE/LEL A RIERER, FE ERIFEMED, B, X
AT RAERPERR VR . ERRNER .

Loy
110°7 | MMERE

B 6 -1 e A ALK S 2 RSN DS SRR AT A BT B 4 10 B
Fig. 6—1 S8cheme of distribution of muscovite/two-mica granites
and A-type granites on the China continent since Mesozoic
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Ma (ZREAAFER, 1990, BEBHYAZSEREN S EMEF BT EFHa.
FESOREL, BT XEFEIMOZEHEREN R EWTTELELE,

Fisr iRt & h W R E R A E IL WA R, WPFEERKBREE
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WEB RS R T EG R (HFEFE, 1992 HAL LML T -5 & 1EgwiE
BREMATELERTERE CREES, 1994, BRA-FFAEWDIRERS) . XH,
FHEAASFERETRELD, BEVXATRTREERIE. 28A%HE, MAE. dLX
WIriZ2FREAREAZHBEREN -2 BEXE, FAURER 331. 9 Ma (Rb-Sr FAfE
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Ei%, 1950), WFEHE ZHER SN - = ER S E A BER 375 Ms (BEKFH U-Pb)
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LK 108.5 Ma, S EEMEER U-Pb Ef 5 99 Ma GE B, 1990); Ril—&Kif
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HEFEARRG R EX OLEIE), Bl e—1 TTRAEH, BB His ekl
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Fig. 6—4 Schematic framework of India & Siberia bidirectional
indentation and the East Asia extrusion tectonics
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Tab. 5—1 Main events of the East Asia extrugien eastwards induced from India &. Siberia
hidirectional indentation
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Fig. 6—5 Cartoon showing the plastic flow off eastwards of the
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ZHEEFRRARE XA, YAME -4 H TR RAER, ol 64 25 0 1R {1 #0RE
BRAFAFS. FERMESTUEZF TSN, RELBRNTRH4ER, Bl




HENEHARNESZHET, BE NS AR ERRHBEERETERE 10 kn £
FMEXEURE BAIBAD), RHERE, FEFREASAERE.

B EER. 1 AR E=RLEN S E RSN E R B B
WO BUEH, BTN A BN 4 B I R ST AR 2RI AT LR R T
MU AEEARFRA BN AE. EE N ARERNE, BE=4 BN
w24 REME, TERTEAMEREBENRTEE: MISREXE, RE=gES
BHTH 7 km, MRBEZL—BNLARHETH 2 km GRFEH, 1988z, RELEFH),

WE A EERRL, £/ 2—1 ERF SRR, AR THEFEET % 55
km GGEE, 1985, B 5>, KK FHEE 4050 km Tk, £3%, HENEERRE, HREK
HFLBEHEHEER, RIODAEHUH, YHERETE, 7500 W T S %
FEART, BEASHEREENEMIFESRUPET - EFARE S,

2.102°~ 105" R £ ¥ ja L [y H B HF

ﬁ+@ﬁ%mm@<ﬁﬁm>gﬁaﬁﬁgkﬂmﬁﬁzﬁ%,%ﬁm%mﬁm%m_
FAF. HEHLE 2 SHAERERMHESKF—N, SRFIETAER
PRBE (RE 2—4), BLRST, HEE AR e, Rk, FI/REESH X 5 55008 0
RE. REMXAHREESREAR, BRATTFEHEN, CRBRTESERMHE
EEtE. B, TWHRESTHIHAR— TR TIE, TSN T4 o e b bl
BURBHHRUFREE —BYRER. EFEARALNANSEABHT, §TF8k
EHNNEETHMNER, REZHNHFE. B8, ETR%. EENE80R (8T
RABRRENMBR) G ERALEROFNE, FH, BmnESS s b
R PR R T KRR R SRR R MM RS

3. T B G R 4 K

 EFOPEAEESR T EREETHERHMEL RN, SREELSEs
W aSTHEE: SRBRREEFENSMER. AEHEESAR (RS, M
ﬂ)E;ﬁ%mﬁﬁﬁ%mﬁﬁz%uﬁ%ﬁ%%ﬂﬁ%ﬁ#£$uﬁ2&.@ﬁﬁ%%
NERH, MER, WHESPHBA DG FHE, TSHAPTEE Y BRI 2w =
RBWH, WIRGTRE, FRTABEREE K2 M RC M B0 L4, S
FILFA R IE, KRR TS,

ARERTRIRPAERLUK, IR+ EIE KRR 1 SR, 18
BT RGN ATERER TSR CLE 2—4) FRH LA R 5 o i 4
. B, ESOHHAMEES K MURetR—R2 0, BTLUERY, By, 7«
mwﬁ%EEM%ﬁﬁx~#mn@znu%,@@xﬁtﬁﬁmﬁwﬁmiﬁﬁﬁﬁﬁ
muE%ﬂEﬁiﬁm%%ﬁﬁﬂﬁ%ﬂﬁ%ﬁﬁ%ﬂﬁﬁAFi%fﬁﬁiWiﬁﬁ%
ﬁﬁﬁm.ﬁ%xﬂﬁﬁo@%E%ﬁﬁﬂﬁ$~#,£%%ﬂﬁmﬁﬁ,E%ﬁ?kﬂ
@M@Eﬁ&%k%ﬁwmmﬁ,Fiﬁﬁﬁmmﬁ%%%ﬁmﬂ,ﬁﬁﬁﬁmﬂiﬁm
Tk%%%wﬁﬂbﬂﬁMﬁﬁ%ﬁﬂﬁiﬂﬁﬂ%JﬁMﬁML%%%EEWWﬁﬁu$
iﬁ%ﬁﬁﬁﬂﬁﬁ;ﬁ#kﬂmﬂ%%I%ﬁﬁﬁiﬁﬁﬁ%ﬂﬁﬁiﬁﬁﬁ%wﬁm
f%ﬁ@a%ﬁﬂ%iﬁﬁﬁﬂ%?%ﬁiﬁmﬁnm@&w%ﬁ&ewmwﬁﬂﬁﬁm
ﬁﬁa&ﬁ¢ﬁlt§,Eﬁﬁ&ﬁ%%ﬁiﬁ%ﬁﬁﬁﬁK@,ﬁ%ﬂ#ﬂﬁ%ﬁu%



—JE, L#EE R, BER, SRR A AT LR AR, R e
TR FHMBHEETREXSWED “HHE” Bilrig, X8, BRT -mHEER
R R .

4. FE0B Y IR M EAR AR

ffrp SIRTFRARES AR EYHEERR. TRENIBRLY TENH, FELS
MRS SHTBZEY R RS, SR SERHBELAHN., EE, BYURHTRS
SRS/ EAMEE LA, EREEWR., FRSHER LT, 0 s
W, EERBESRTYREMN, IRETEEGRBM%. APHEXERESX SR
FRGE A—HGRE XEF, B-EHENHTRE GITHRRE) AmEieE s EE b
VIR AR R R MR- T REA B A AELTNE I RENALSH S
BB EN RS NES A AEESOTERES AR E =R 5MERE)H
MEHRE R,

5 FERERM OF) — LAWY S5HCT R 3 EVLE

LARERER A, SIS 5 S H e % s S AR B TS 5 _E 7 ik Mo-
ho TETAT » Fy L8 BE TRl 55 2 10 W0 B 78 B SR TSR, B PR 5 3 B B ¥ Fl (magma undez-
plating) . K LA R BB AU SF 1 S R 2 R SR B W B L M8 . BN E S e 4 i
(magma sea at the base of cortinental crust), B X TEREE Ve #0 Vs B ViR AR 4
K. Fountain (1989) fiit, REBM B S B A& S RO NG FE RS S A
SURKRRAH SR KRG TR Vo B E . R, MBI 3 VE K 4 i
) MEERET .

MUHFRRER L OF) UERFRBOGENATERSEREREE, 5THhs
HRZEE R B R MR SR A RS, AU SR S5, (A B} B 8 X R
2. REERBHAERHYBEEE, PLRCE 0 B E M ap e R & 3R 1 5 Kk 5 5
“Bk”. SRREEERG SR I, S AURE 72 H AR A TE B IR R R — 2
SRRE (BRE -2 FFF “BHEib” BRRSRREEM OF) BEANR S0 B
RNRH BB TE A B IAG A, UL, PE S0 TR AT “EHEILY BAR YR MEGInS.

FUERTIRE T8 BE SR B A0 & L R & ik g R & e 8 550 rH
EXEN. CL0 B fE M 7R sy, XREP E MRS L- MR A5
RTEERAS. BRT Moho HHLTH RS SEEN OFEIES, 1987h), RISFEIK
Ve HWEBRE (RE2—2). XAE Ve ERMFEEEEINE 7~8 km B (BE e,
1982, XEEFHE¥, 1987b); B4 A UIEHF % 35~40 km. EHI, HTFRESHEML () #h
W80 B A8 o TR B A T ) R S R B4 R B S A TR 20 5 20, SFER. FER
LA (RIRER & B mEy, b P s s et . Ve ISR
HOOR, DL R K A L AR AR PR b Y T 2 TERRRE TR B R R R
T BEFISRFA YR AR (fluxes) 204 3 42585 209 B M R R R B
;E?‘E',i&éiﬁé‘]Hﬂrﬁlftiiizﬂciﬁiéﬁwﬁﬁﬂ&ui}iﬂﬁ%ﬁ%ﬁ%ﬁ&iﬁﬁé‘]ﬁﬁﬁk.IJ
REABBBEREY R M0 EEIR M E KRR,



e e HR G TS

7.1 RIMEEh ORI RRE

ZEHBFEHSH RGN I PHRHER TR GERESFE, 1993) Bu( B Al
REHA R HRE (continental building blocks) FIHE ., G, TEBH S SIZARME N EH
o RIEMBFZEESRN, KEHREREL. RETEAMEEESKRAMEER, i
BRVERBERIGAFHMELER, KERHEROEENS %, KEEFBENEBMNE
ik, ENEALREETRERBYMRALHE, KAERE AR EMEL, #hit-
KEMEERTE: SREFZEIT. HRSBRRMEMRIERESN HFHFRILAEBS
ZEIMMERR; FHFXRAELAHTEDR. ERE. HRESERE (1993 HHEA
RETHRME, SHEEEEFEENCFSOBNERMETIBNAL, XA ERY
WE, REMRESBEERR, FHERBTIENHZER., B8, EXGLELEERNY—
KR EABTETE RO IR, AR e F o Eys e
A, BAGR KRS IR R, XA R FEER A, FEEEN, CRET
MR ET, BRI SRR R E AR 09 R 5 BT 28T, KBHRE
IERX A3 R AR,

B P E R R, BATAY, MBI ERRITRE, HRsE (Sme), M
W4, SREREH. BTRTHEEE T E (blocks) B, BHELRAKEAX=,
BERTHR. X, MPEXEXEAERETHSH. REREHEXZMHE, o
REEARMERER L. PERE DX T AR BT MR- B AR R
SEESHFRKEAES G ER, BLETERSHBRAE, ROEKRYREEE aE. &
MR, FAERLE (ATRERME B M £ . FE R B S0 =R
REEH, BT R SHR-E SR, KER-BREE, SESRERER, S48k
EY¥REFZ MERNRESHERXEENERHOZSN SEL, KER-ENEREFEKR
RMKEZHNNEEATE S R, RITESG . KRR o B Ak 5h 712 FTTh 2
%, TEEHFREMAFLREE L,

SRMHEREGTEAER, KMHARERE D NEFANS—NE, AEHEL
TREWAMBAFHRONIE. BR, ROTGIHE T RRHESFR 54085 /R
R AR, MTEBKEIRETEFEL, E£, ANS BRSNS HERTHREELRD
(WTERRY. KRS MRS EFEMRERN RESTRITE SRR
B, ERTUFRE KM SR B — X8,



7.2 HIKZEMNAEZR

7.2.1 MRS BEMNRBRUH T HEN:

HERBERREEN, £, 8, BZAREEENLERT, HERZHBRERFEN
YR ENTARAR T EFEADRRAA, SHEESRENTUHET AL, HEK 400 k.
670 ken AT FERE I 8 BEBRBRIB BEL0 3% 8 60 11% . I, HhERRYRT IR Bh A2 24 o]
REEERELEEN, RIVNTRUTERMERLUESB_ERXF ¥ EARFE—
#l. B, Wyllie (1988) #ER T Hu08 U # 3R, T1ELME (—B) K. L
SRS T IR S TP EN R, RS (piclogite) B 5 A EMM S B F 4
Atk (megaliths) ¥R, REHHEBEE —ENRSELN IR, HESDRE M6
WEBANBETHERY,

WEAELIR, —RIHEPERY RS EANNRERR TR, RREES
By & shil, BiEFEB LT EETFE S B AN A, B, EEk, SR BEK
€T ZHAEE I, FEPHRHRX DR 400 km TF, FEFHBIERR, &%
R T R RS, AN, REBET TSR - BHR, Hhik -
HAA#E, CT HERAIES GRS EETE- B8R, CT HETREY, 2080
FLIFERE, RPBEF KRS EE AL E YT 670 km B, PRA] TR A -0 R
BFEAREWEAGKE (BLBRE6.4. 1) SHERMEENRE, RIOGEHHRE S
MRARLEHHIE CRERL, 1994e), 2RELZBWB SRS, 1 PN 2 A 3 SRR AR R FE DR AT
AT B Y T RETEFE R R ] R B X o £ 48, SHIMTESEXT R EZLE AR BV STRG
(1) Mk,

7.2.2 ZHBRE (—8 NEERS%

[rvine (1989) il T @M HEM I iiEE, TREIRSE. K. Okavango (P
3E). Balleny & (M) M4 L%, HERE. BEFEA TR, &1 CPEES,
1994e) *ﬁﬁkﬂ%ﬁiﬁfﬂ%ﬁ%‘ﬂﬁﬁﬁs MM R SHME, Z-BRAMESERE.
3 IR RS AR AR Ry, PP LFARFOCAEBER ST EPE; HATR
MR HERSKT AR HRE (B PEAR). LIUBE (Maruyama, 1994) WIWAHERE
FAE e LA, R RSEMN, —TBRHMB TR IEN. NErxEgRE
1R, REEHER—AHX XS R-BiORW L%, R AT T
670 km F 0, B E TRIH-BNE, AP LA HOEERBRERN. BX., ZHER
ERXRERERIE S SRTEESN ER .

C7.2.3 WSHMRE 670 km RENL) (=) HERG

Ringwood (1989) $RiH, Ay KA A MMERE 670 km R A, ERE KEEH . b
GRS, T RBBETA RN BT, HARHEELRENEE, EANBEERST
A B IEPR R T R A R 2 BHERXERIATE, XS MBRMN BB R
EL%H@‘FWFE&W%%?A%M%%%ﬁuﬂﬂ—ﬁtﬁﬁﬁ‘ﬁﬂﬂﬁ‘iﬁﬂﬁ—ﬂﬁﬁ—tﬂﬁ
R RFEHEE . 5 Ringwood #K , AU B8 (Maruyama, 1994) ik R #RMLE 670 km 5
HLHEXEORBRARSHIBTREIZ-8AR,




HAVAK, XFEAPLHEETAETEE, RNESASEHY S0 T T HE A B E
2 XERNAFES, EXEEEME EAATEEY:, BE, RNEFEBIE-ZILFH#
WK HERHRREA T —TESaNE, B gXEAG-HEZ G, MAELHET
FHEXKILEERMAKILERES, E=THEK, TE=28XLEF., cHE-BEK =8
Mol g. BBl EANSE, ERRETE, Fh “HERT R iHEET IoklE, H
M arEIER AR A (WEMEE A RIR Ay, Gk 200 Ma (BEF 4SS, 1993, #H—EM T
fF GREEE, 1994b) R, HFllm R EAMNME -GBS SNOXIETENEZLEA
i, HAUBREHEMESN, ENSUEREN I EHN AN EFEEXS —EHGY¥, #H
BRibs, 8% EBERM A UEHE, LEHKA (KERAE) XLERHTE. Hykn
GEID ALERY] (BLE=2), XESEXH, ISR EXKES T Ho8 e
HIER G FR, NHER AR TSR, 21 Ringwood (1989) #HLA1, Fi1#Em .
WETE 670 km MM E XA R EA MM L AR S (BWAOLE, FAx
400 km FELA ERF, S¥EE EMM A ARER (ARAER WIS, AHFmELs
PGEILD SZHERF] (R HERE” AU BiXS T % a1,

MBHZ 198 B CT A |
=B qﬂ@j{% 400 km FREFH VI ; J NN
FEA#%E, 7E 600 km il 800 km
RETEEE®ASK, EEK o
SRR 5 E % (S0 WL
K. &EXFEEFEAL 600 km # -
800 km # X T #E S 400 km X T [E; Y 200K
M, CT HERY, PEAR T %< j(
H R TE 400~800 km M E - :
KEREK (BRLE—), EEHE \:. oTohm
R R 2SR B — ARy

ﬂ%v H_{gﬁ"‘@ -1, ﬂ#! I'-I-'I[EE |_] i E.::)I 3 fSHl 1
KEG FHEHE CT #HE (Em
L1089 X¥E T RN LTL Pl 19 7- 4 FMAERNL 670 km F B L

, . EARSRAELS XA RN RERE R
A GEID BLERTLKLBIRS Fig. 7—1 Cartoon showing the generation of

AL, X ERHE 670 km i intracontinental orogenic shoshonite series
UE—EgiE % /57 — 4~ 32 ) from the re-heating area of the megalith
(B 7=1); Fla, Bt —% &0, 1—@&3@&;??“;::;;10;{;;b;f;z;ﬁwmu
T P L % S A Ry K

THRENRTHRIETRE 670 km 5 f A A RBMIA 4 19  Fr o,

724 LEHERE 400 km RELL (=8 HRARG%

BRI EH e (BN TEARR-EHEZS AT REREX —REdks
e~ EH . Fb, ﬁ*ﬁ'lﬁﬂ‘]H‘Tﬁ%é’fﬁ"'qﬁE%Eﬁiﬁ?ﬁ@ﬁ*&fﬁﬁ%ﬁi%ﬁ?ﬁ
RO FRAFEFSTRERARNSRE, TRHEREX RS ROHE, E5%MHW
HRECRY: BETRAEERE L, TS Eame. E i F 2P0 Sy g 4 7Y 4
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R, X—HR-ERFEEW, W CT ZHHE B RAFFHFRRE HEERE ML 400 km
FH, ZESAFWREMATEH. REAETHMERRAFETREEEHRE, RITYE
B —rRE CGEEFmEF, 1994 AEEE (B 7D,

&

YA

7—2 LHABRENAEFESERKEESTRUBTER RS

Fig. 7—2 Cartoon showing generation of the depleted-oceanic ridge of East Pacific

Ringwood (198%) BBy, KHS ORIFME, EHSH LR (AEZTRFEES
SETHITERBE . £9 35 km JB) AT{FMK 670 km T, 0 T RMHE S B 5900
TREEMUE R, BT TR 400 km FE TR 8 W R TR, SF 400 km
FRALE BN 820, E AR M08 FUHERT R SO0 T AT R AT, RS, B (TTHEM B
WS 10E) — BB A R M E] 400 km REHHE TS 5RO W LIRS £, LT
T 400 km FE AP RE S, HARKE RS GER. B, ©IN08%—5mRE 5
IR S RBEPE T RENEREX (72, & 7—2 FAR R LR R SR
ZIEITIRIKAPIE 5% R IT - atm TR 07 , 465 918 BT AR RR AR T 28 2B T S48 T
BE “RERY K HERT EEERE. AR, b 08 R BE B X O R R B R
RRREHERSKRROE (2) ERMEHNHRLE.

HIRTRAMARAR— M EEOTFFORE, B ERBNRRENED, HE, iF
MR BREY, FEFARRNLTFHREENE,

7.3 A K

ABER, BREXREFRAL. SHASERY EEIRE,. AHER LTS
RAZRE 25, EXRTERPE 36~ 45N ZHTERT “BA" EHELRE, THE
A, MRASHESRAAL ERHD X0, BUEELTHENNE, BAEERY
HEEFEMA PTG . EV IS LR LGB R M Dupal B%®, TR
MU UE IR IT R B TR RE & T R AT SR A5 4 . KPR S ED R AR, M
RERATRABBINERARAM AL BN RAS . SHEEH. B, Thney
PTRE S B R A RO 5 T BT 00 V0 9 27 BT S8 - N T B8 2 & 5 — 2
wERH, PRI TERRGHRE R T, TERKERES . HHR. L8 LTHA.

Q@ Dupal BH . SEHFIREHMIE R A,



Hh 7 4 55 5 4% B 7518 /Y Pangea KB (condie, 1982) #&—3: $=, I TMBREH
BRI RIA TS EE LW SRR AT SR FEFRS e o EY R TIE 670
km, SREHA-BRF .,  BOAHBTXERAER, BHEFYRN MM R AR XE
FfERES 2. MEREXE, MLAZTBAMZ MG XN FHERGE-ERAFE (BN
Pt R LAK, JTHE (2 LR BZ K¥ (Pantha lassa) WE?

MRER, RSHRTFEEREREPENETFHERN, RBREFEN. HEEN
FESY X, FAOEEE, mER., FERRBY 2, Farallon 5 Phoenix ) KEFEH R
FRH# KR e (# Condie, 1982); IR FHARMHLIAN, R X RHEK.
XSS KREE R M IRERERE, ENMAEE8KE, BN =45
IR, BX, TRFEEISRMTEEGZ RO TEERTFEN . B r—2 SRR T 4
RFEAZRERETHRENSE, RHTAREKS KRS, XRTRENEREN
frift. AMARNFEMPEFREFT R TRENER (B 7—2) ELTESIFEL, WK
FHBGLRKRE R AFAR, KPOERFEMCAES . HARERE, B 72 R
BB ERRTTRER.

WAL, Pangea AR SZKEHFEENIE, IR, KET4 R SHERE, %
DA 5 42 T 3 e TR 4 S S . P B AT S A AT o D2
MATTE, FIER, MBRHE LA WM. SRR, BHRETE%. A E iR R s
B BAFEERISHRBRFELRE, MEEHEIEEHURETRAENTREARELTRE,
MEREFMR, BEXREEGE ASBEERBHNBYE S B M e
BATPERASTHAYE, XEETHUXEZRE, UERFEINAEBTREES Y. &
Ko AEMEEREGTRAGHRTREARET R REFERS KBGNE, FREH%
Y MNIIX—H E A BFRRE LR R MR MR M A R TR 2

7.4 RERBERG AL G

—RA, KEGRB R Gifting) BRAR S 3MET R, XMRSESEH TR E,
KEEREEAHIMRSBRRN RS SN, KEXHRSFERNAE, Sxns
FEL:, WAHBEMITI. ST RIE KR B85 £ 10008 ks 205 78 H 5 1 4 8 20 8 1 T
B RCFEBRKRESR (breakup) KWR., MNBHE. HALHBET, RIS
BEAUR: -, EBSHNAMASEAR RS0 SNENY,; 8=, nes
TRE=ZLEM, ARBATH, THEBETEL, BTN EER s e,
BREANENFURG L FLEZ S, EERTRESHE TEL, REOZSER
B LR ERLOHE R RRRGER, SRTEHEER. SEEREEIER
HLEIAE o8, 200 Ma LI, Pangea #kBEH94024, BRBNFERNLIBENSE, &
KFHENEH. KEREWITH, BIRETHRRAREE EFR, SR %8 0R 60 E A
Pl Cheat engine) i, KEMEHHARHENM L SR, Eit, NERN AL EZRRE,
ARREEACFSRHSHNERRER, KAKGHSER (BEIREHER T
BB 4 BT,

AKXUERRE, KERGEASARABUETRI, AR EELRE R TR 2



5|, g RIS REER D, XRIHIS MG AT . (R R R IR AR 42y )
RARBREZRE, AHSEIRE. FEINHLREEN, ARESE M REER
BE, cRUINEARGES S, FHENEITAMO RN EL SR IREAOEESAT
ERERE (B FEAY A AR, B BN — i), B0 R R SR E 6 v R 44
(Parana) ZaUA (HHALEFTHLOE, REEH), EHENS FE (Karco) ZRE
CRULIEH CER X AERFEMA U, HIIF 25 000 km* KRS, EEFH—8 (kT
fit) (Carmichael et al. , 1974; Irvine, 1989), E—THERRN, MEE RO TR ERE
%%:ﬂﬁﬁﬁkﬂ%%ﬁﬂsﬁﬁk%%ﬁeEL,M¥WuﬂiﬁmﬁZﬁﬁ5ﬁﬁ
ERGDFBIFRG IR SREGELSEHY —FEEIEE.

7.5 #%ZET (Pangea) 5 K G #

7.5.1 JLA1e)

wﬂuﬁyﬁx%(mmmmmmw%ﬁﬁk%%k%zﬁm#ﬁﬁ¢m%-mﬁﬂ
ﬁﬁﬁﬂ@ﬁ%ﬂ%,Méﬂﬁﬁﬁ.%#awMa%%%&TMEﬁﬁﬁﬁk%%ﬁ%.
%ﬁi&%%ﬂ—¢ﬁ%-MMPmmm’ER?%HmMaF%ﬁﬁ(wa.w%Lii
., Pangea AR REH W, HETE 90 Ma, XENF27

ﬁi%ﬁﬁﬁﬁ@ﬂ@?ﬁﬁ,k%ﬁ%ﬁ@ﬁﬁﬂﬂ@tﬂm,Emzmmﬁﬁ%
ﬁﬁ%ﬁ%ﬂ&ﬁﬁ%%&ﬁﬁﬂﬁﬁi%ﬁﬁoﬂﬁ%ﬁﬂ@ﬁﬁ%%%ﬁ#%%%ﬁ
Hge

&%ﬁ%,EEOMﬂ%ﬁm@ani%%ﬁﬂ*ﬁﬁﬁﬁ%ﬁ%ﬂﬁ%ﬂ%%ﬁ
%EH@.ﬁEﬁﬁﬁﬁ?#—W%%ﬂ%ﬁk#ﬁﬂ,m%%ﬁ%&%(%ﬁﬁ.m%;
m&ﬁ.wwn@ﬁ,mwmﬁkéﬂﬁﬁﬁﬂﬂ,H%Ewﬁﬁﬁ—@,ﬁﬁﬂk%ﬂ
mﬁ&iﬁ%ﬁ%ﬁ%uﬁ#,Mﬁﬂkﬁﬁﬁwumm%%%%héﬁﬂm@mﬁﬁ%
ﬂﬁﬁ%;ﬁw,ﬂ%k%*ﬁﬂ?%&ﬂﬁz¢,Em%ﬁﬁﬁ%mﬂ#,¢@ﬁ%k
HiER S RIS Ba I NIB R, Hi 2L ege

7.5.2 MXKESIREHAN A

%%ﬁ%ﬁﬁﬂﬁ%&—ﬁ,ﬁﬂ%w+x¢w,5mx%ﬁ%mmEFE%ﬂ@%
%W%ﬁﬁ@mCJ%m,ﬁﬁ&%—%Eﬁ%ﬁﬁﬁﬁtﬁ}ﬁ%%i%ﬂmﬁﬁo%_
derson, 1981), MMM (NRC, 1993, EjE 8) 30, — % 300 km #:5 5 BHK ot
Eﬂﬁﬁ&ﬂﬁﬁ%ﬁK%ﬁ,%%ﬁﬁ%m¢mﬁﬁﬁﬁﬁﬁﬁmm.Eﬁéx%mm
@xﬂﬁ,ﬁ%ﬁka%Eﬁ%,k%ﬁﬁﬁikﬁﬁmgaEﬁ,ﬁk%%mﬂﬁF
i%ﬁ%ﬁ@ﬁﬂ%ﬁﬁ%%@ﬂﬁMﬂ,@?%ﬁﬁ%ﬁ%ﬂﬁﬁ%tﬁﬁ,

7-5.3 KEoRAEHASERE

Mk%ﬁ%ﬂ@%ﬂ%ﬁﬁ,&Mﬁﬂmﬁm,ﬁﬂx%ﬁ%ﬂﬂk#.ﬂxyﬁ¢
ﬁfﬁ%ﬁﬁ%k%%ﬁ,mﬂﬁmmﬂﬁ@ﬂﬁﬁﬁ%,%%%ﬁmﬂ@ﬂ%ﬁ@-ﬁ
mﬁmﬁﬂﬁk%ﬁﬁ%ﬁﬂﬁ@oﬁwﬂ%,&ﬁﬂmgmew%>Eﬁsw,ﬂu

@ NRC
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EHL . U XFHFBBEEFRME DARUE, B FOES KRS, fFd sk, B
Bh, B AP A B BPR IR Y R S St b DA AR S M TR

X, BREARMEBNA&EB XA KRiaRPEBRAENSFEREE
B it 1 188 T P o A

7.5.4 HWRICBHELE

R AR KR KB BT 600~ 700 Ma(Maruyama, 1994; MBE,1990), WH KT
3 1L VE ] (Ziegler, 1092) . {61, BLB B 35 T Aol IE 40 F K BE 4 SET B9 R S , PO R
MR HEKENERF U T TN CEE R ERM RS LSRR (Y FE%,1992),
FMIT IR A BEW N 600 Ma CEIEHISF, 19900 ; 70 B L 415 5L o 4 48 BLHA , 12 4y 2R~
ORI G AL BT (H PR, 1091) s RBE A8 18 70 7 6 78 2 42 A0 0 38 M P (4 R
WESHER(EFES, 1082) b8 I E % & 69 50 B R 525 4% CE 983, 1982,
I%M%oW%%M%ﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁW%Ek%ﬁ%ﬁ%%ﬂmmmmhﬁﬁﬁ
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Summary

1. Continental Roots-Plume Tectonics
Three main tectonic forms occur at the shallow level of the China continent since

Cenozoic. i. e, continental rift zone of East China. cratonic block group of Middle China,
and orogenic belt of West China, which are believed to correspond to maantle plume, conti-
nental (lithospheric) root, and orogenic lithospheric root & mountain root, respectively.
We call them “continental roots-plume tectonics™. |

Based on both geophysical and petrological data, the average thickness of lithosphere
and crust of the East continental rift zone. the Middle cratonic block group, and the West
orogenic belt. are about 70 km &. 30~35 km. >200 km &. 40~50 km. and 150 km &. 70
~80 km. respectively (Fig. 21, 2—2. Tab.2—1). The geometry of the lithospere and
crust (Fig. 2—3) shows that a compressional force is necessary in order to form the litho-
spheric & mountain roots and the higher plateau (Fig. 2—3 ¢a) . an extensional stress may
be induced the thinning lithosphen &. crust and the lower topography (Fig.2—3 ()], a
huoyant force of the lithosphere is likely to support the cratonic blocks buoying above as-
thenosphere (Fig. 2—3 (b)), from which we may say that the tectonic form is the surface
expression and response of the deep roots-plume tectonics.

This book suggests a new scheme of geotectonic units of China on a lithospheric scale
since Cenozoic (Fig. 2—4 and Tab. 2—1). which is different from that by general consen-
sus. The crust-mantle petrological structure (Tal.2—2) is the significant geclogical
record and provides both the chemical and physical basis for the continental roots-plume
tectonics,

2. lIgneous Petrological Sign for the Continental Roots-Plume Tectonics

This book presents a classification scheme of intracontinental igheocus petrotectonic
* assemblage as characterizing the continental roots-plume tectonics and the nature of
boundaries between intracontinental hlocks (Tab.3—1).

3. Intracontinental Orogenic Process and Formation of both Mountain & Lithopheric
Roots

(1) Intracontinental orogenic process and formation of both mountain & lithospheric
rocts, Qinghai-Tibet-Hirmalaya

The intracontinental orogenic igneous rocks are developed only on both the margins of
orogenic belt but on the interior, the paired igneous rock zones is regarded as one of the
best signature to recognize the spatial range of orogenic belt (Fig.4—1). The stage of
magmatic activity is representation and indicator of the orogenic episode. Three pairs of

the igneous rock zones in Oligocene, Miocene and Pleistocene. and their space distribution
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Tab. 31 Intracontinental igneous petrotectonic assemblage
' Type of the continental
roots-plume tectonics

Tectonic Setting Petrotectonic assemblage

1. Oceanic closing & continent-continent collision orogeny
« Blueschists & eclogites having collision-type -7t
path

" CA & HK CA series Orogenic  lithospheric  root &

2. Intracontinental orogeny mountain root
« Intracontinental subduction boundary:
Intracentinental Biotite/muscovite /two-mica granites
arogenic belt - * Horizontal shortening boundary:

Bheshonite series

3. Orogenic belt collapse: Post-orogenic A-type granites | Lithospheric de-roating
* Early stage: Alkali syenite-quartz syenite having no | Early: Lithospheric thinning.

regative Eu-anomaly; Peralkali granite having mountain roat
* Late stage: Alkali syenite-quartz syenite having | » Late: Whole lithospheric thin-
negative Eu-anomaly: Peralkali granite ning. having no mourtain root

+ Alkali olivine basale serie
Continental rift zone | + Continental flood basalt Mantle plume
= Non-corogenic A-type granites

Craton * Kimberlites or absent from igneous activiry Continental lithospheric root

indicate three corresponding orogenic episodes and the horizontal growth across the oro-
genic belt, respectively (Fig. 4—1). On the northern and southern margins of the orogenic
belt are always developed the volcanic eruption of the shoshonite series and the muscovite /
two-mica granite. respectively (Fig.4—1. 4—2), showing the different nature of the
margins, in the former case are developed the colder crust and hotter mantle. as well as
the double crust by the horizontal shortening, in the latter case the hotter crust and colder
mantle, the double crust by the overlapping of two crusts are formed. The orogenic pro-
cesses above-mentioned show that beneath the Qinghai-Tibet-Himalaya. develops a mantle
downwelling, rather than the simple model of the orogeny resulted from the underthrust-
g of the India continent only, from the crust and lithosphere convergence the mountain
root and lithosphere root are resulted. During the Pleistocene orogenic episode the interior
of the orogenic belt, i. e. the Gandise-Qiangtang may be going to the stage of the orogenic
collapse, the compressional orogeny may be developed only on both the margins. The dy-
namic force resulting in rapid uplift of Qinghai-Tibet plateau since Pleistocene s supported
from the buoyances caused by the compressional stress and mountain root in the margins
and by the lithosphere delamination and mountain root in the interior.

(@) Intracontinental subduction of the Yangtze continent and continent reducing

Mesozoic two-mica granites with the isotopic age of 245 ~ 122 Ma are widely
distributed on Southeast continent and the Tianshui-Yajiang region (Fig. 4—4). and the
foreland fold-belts are developed on both sides of the Yangtze continent, such a coupled
pair and their structural set-up indicate the intracontinental subduction of Yangtze conti-
nent beneath both the Southeast continent and the Songpan-Garze orogenic belt. Based on
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the total width of two-mica granite zones. the minimum width of Yangtze continent sub-
duction 1s estimated to be about 650 km. therefore the Yangtze continent ts reduced at
least to about one half of its original width by the Mesozoic intracontinentai subduction.
Alternatively. the subducted one may be a micro-continent sizuated between the Yangtze
continent and Jiangnan orogenic belt. Tectonic boundary between the Yangtze continent
and Qinling orogenic belt is believed to be a thrust-slip tectonic zone and horizontal short-
ening boundary rather than the intracontinental subduction zone (Fig. 4—4). On the geo-
tectonic unit, the Jiangnan and Longmenshan orogenic belts are believed to belong to both
of the overlying continents. respectively, rather than to the Yangtze continent by general
consensus. The Mesozoic crustal suture between the Yangtze and Southeast continent is
considered to belong to the Higher Himalaya-type intracontinental subduction zone (with-
out simultaneous ophiolite suite in the zone) rather than to the Yarlung Zangbo
(Tsangpo} -type or Hsu's (1987) collision orogenic zone type {with ophiolite suite in the
zoney. The intracontinental subduction is regarded to be a main mechanism for the forma-
tion of the Southeast continent. It underwent both of the Neoproterozoic and the Caledoni-
an intracontinental subduction events (Fig. 4—5). probably being as the Yarlung Zangho-
type. Both the multiple intracantinental subduction and formation of muscovite granites
resulting in concentration of the crustal metallic elements may he a deep dynamic back-
ground for the formation and concentration of the W-3n-5b-Nb-Ta-REE-U great and ul-
tra-great ore deposits on the Southeast continent,

(3) Yanshanian igneous rocks and orogenic process in East China of the Circum-Paci-
fic Belt

By comparison to the Andes. north margin of the Qinghai Tibet. and the continental
rift zone. this book elabrorates on the Yanshanian igneous rocks belonging to the inland
side of the active continental marginal arc (Fig. 4—6. Tab. 4—1). Rased on the data of ex-
perimental petrology, the acid-intermediate igneous rocks (syenitic, monzonitic, dioritic)
having no negative Eu-anomaly are clarified by this book to be formed at the base of thick-
ened crust or in the mountain root zone. In the basis of the petrological data. both the
thickness of the crust and the lithosphere of the regton in the Yanshanian is estimated to
be abour 60~ 70 km and 100~ 150 km. respectively. By comparison to the Indo sinian
lithosphere with the thickness of abour 150 ~ 200 km. the Yanshanian lithosphere is
thinned down about 50 km in thickness resulted from the delamination/de~r00ting of the
orogenic lithosphere. From above-mentioned is suggested an orogeny model of the oceanic
subduction in combination with the lithosphere delamination (Fig. 4—7, 4—8). This mod-
¢! may be satisfied to explain not ouly why the arc-type igneous activities can be extended
into the inland with a more than 1000 km distance from the trench, and the development
of inversion tectonics (Tab. 4—2), but also why there is no igneous compositional polarity
(Fig. 4~9(c) 3. and the regional uplifting accompanied with magmatisn. etc., as well as
indicated that the Yanshanian to be a mantle lithosphere thinning with existing the moun-

tain root resulting in the alkaline syenite of post-orogenic A-type granite with no negative
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Eu-anomaly, in contrast, in Cenoczoic continental rifting. both the mantle lithosphere and
the crust are thinned.

4. Cenozoic Continental Rifting and Formation of the Mantle Plume in East China

The continental rifting basaltic magmatism can be divided into two stages, Paleogene
and Neogene—Quaternary. The basalts are mainly alkaline containing abundant upper
mantle peridotite xenoliths, and richer in Ti0), (2.25%). Nb (58 X 10°%) & Zr (285X
107%) (in an average) which is different from both the Yanshanian in the East China and
Cenozoic in the Qinghai-Tibet orogenic igneous rocks (Tab. 3—3, 4—1),

The perturbation of the crust-mantle thermal structure in East China (Fig. 5—1) is an
important manifestation of the tectono-thermal event of the Cenozoic continental rifting
and intensive basaltic volcanism. and is believed to be a record of the lithospheric rapid
thermal thinning by comparison to the hypothetical model (Fig. 5—2; . Correspondence of
the depth of the asthenosphere (about 60~80 km) estimated by both the Neogene-—Qua-
ternary basalt generation and the geophysical data. and very rare volcanic eruptions at re-
cently history suggest stopping of the lithospheric thermal thinning and the lithosphere en-
tering upon a stage of thermal relaxation. which is supported by the facts of the slow up-
lifting and local anomaly of the heat flow at surface. Therefore the lithosphere of East Chi-
na is going to be heating slowly.

Lithospheric extension and thinning are deep-seated tectonic phenomena associated
with continental rifting. Cenozoic basaltic volcanism widely distributed in East China, es-
pecially the primary basalts containing abundant upper mantle peridotite inclusions, are
believed to be a directive evidence of lithosphere extension in whole thickness. There are
two types of the lithospheric extension deformantion. such as houdinage and doming char-
acteristic of the Paleogene and Neogene—Quaternary. respectively (Fig. 5—3. 5—4). The
different styles of deformation may be explained using the model of the parameter of excess
of crustal viscosity referred to the subcrustal lithosphere by Neugebauer (1983) (Fig. 5—
9). We may relate the extensional type to the thermal thinning rate. A scheme (Tab.5—
3) are presented by this book. the mega-boudinage and doming on the lithospheric scale in
Cenozoic are resulted from the very-rapid and rapid lithospheric thermal thinning, respec-
tively, the Yanshanian lithospheric delamination and uplifting in East China may be a re-
sponse of the slow thermal thinning. The mechanical thinning of the lithosphere induced
by the extension is estimated o be about 11 km and 3 km in thickness for Paleogene and
Neogene—Quaternary, respectively, using the extensional ratio inferred from the defor-
mation of the large rift-basins. Tt is a minimum thickness because of regardless of the plas-
tic flow of the middle and lower crust. The uplifting is a response of the thermal thinning
(Fig. 5—6). by the uplifting rate the thermal thinned thickness of the lithosphere is esti-
mated about 83 km and 58 km for Paleogene and Neogene—Quaternary lithosphere, re-
spectively (Tab. 5—4). using the relation /5 = {pr.—pa) /p.. It is clear that the thermal
thnning in thickness is much greater than the mechanical one. The lithosphere thickness of
East China continent before the continental rifting, therefore, may be estimated about 157
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km (Tab. 5—-5). which is consistent with that of the Mesozoic orogenic regions being be-
vond the scape of Cenozoic continental rifting (120~150 km. up to 200 km) inferred by
the geophysical data.

A large volume of the continental rifting basaltic eruptions in East China during Ceno-
zoic, the lithospheric extension/rapid thermal thinning/uplifting. the shallow depth and
diapirism of the asthenosphere, and the formation of the marginal sea. are suggested man-
tle plume beneath East China. A mantle plume consisted of four sub-plume beneath the
north part of China has been demonstrated (Fig.5—7). The mantle plume has been
thought to be generated at the depth of about 400 km, where the mantle material may be
rising and undergone partial melting (Fig. 5—8). a buoyancy resulted from reverse density
drove the plume with its diameter of about 400~ 500 km rising up to the base of litho-
sphere, where the plume spread out to form a mushroom-shaped head with its long and
short diameter of 18060 km and 1350 km. respectively (Fig. 5—7. 5-—9). The central and
side plume have their interstitial melt of picritic and alkaline basalts, respectively (Fig. 5—
9). Shift of the hotspot (or plume) volcanism as a record of the lithospheric drifting, dur-
ing an interval of 7 Ma (A7) from 24 Ma to 17 Ma the north part of China continent has
been drifted about 600 km southeastwards (Fig. 5—7) with a drifting rate of 8. 57 cm/a.
by which the Japan sea and the Bohai-North China Plain had been departed from the
plume. resulting in the sudden stopping of the Japan sea and the Bohai-North China Plain
from sea-floor spreading and volcanic eruption, respectively, In Neogene—Quaternary
Changbaishan was located above the central plume. resulting in some much more inten-
sive. widespread and long-duration volcanic eruptions relative to the other volcanic area,
and a unique acid volcanic eruption of Tanchi among the north part of China continent in
later Quaternary, During the duration of volcanic eruption the formation of several suh-
plume at the head of the mantle plume, and a succesion of volcanic eruptions are consid-
ered as several “rivets" penetrating into the overlying lithosphere to make resistance
against the lithospheric drifting (with only drifting rate of 0. 05 cm/a). and we refer to the
volcanic eruption as “rivet effect” for fixing lithosphere.

In the rift-volcanic basin (Fig. 5—10. 5—11). Quaternary basaltic volcanoes are la-
cated along the axial area of the basin. whereas Tertiary basalts are distributed on each of
the flanks of the basin. Similar to the distribution of basalts on mid-ocean ridge and its
flanks, the earlier Terstiary basalts shifted outward from the axes of the rifts as a result of
continental rift spreading (Fig. 5—12). In addition, the axis of the Quaternary basaltic
voicanoces are located in the northwest side of the Tertiary basaltic voleanoes. suggesting
the continental lithosphere of East China drifted southeastwards, so the spreading is asym-
metrical (Fig, 5—13). The spreading (0. 22~~0. 23 em/a) and drifting (0. 04~0. 05 cm/
a) rate of the rifts can be estimated., respectively, from the shifting distances and time in-
terval of volcanoes.

Subcontinental mantle deep processes and its responsive event sequences at the shal-
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low level are suggested (Tab.5—6).
5. Formation &. Evolution of the China Continent. and Continental Dynamics

Collision orogeny is considered as a main mechanism of the continent assembling.
East China and Main China continent are assembled in the Indosinian and Yanshanian
stage. respectively (Fig.4—3. 6—1. 6—2). By comparison to the petrological strucrure
of the intracontinental orogeny (Tab. 2—2. third column), this book may suggested that
the ultra-high-pressure metamorphic rocks containing coesite-eclogites in Dabie. the mag-
nesite-garnet peridotite in North Jiangsu. the high-pressure granulite rocks in the southern
margin of loner Mongolian orogeny may considered to be the petrological records of the
Mesozoic mountain root and lithospherie root.

A three dimensional tectonic model—-continental roots-plume tectonics and its pro-
cesses (Tab. 6—2) are suggested by this book in the basis of combination of both the
India-Siberia bidirectional indentation &. East Asia extrusion tectonics { a two dimensional
tectonic model) (Fig. 6—4. Tab. 8—1). and the depth-dimensional mode! of plastic extru-
sion eastwards of the asthenospheric materials (Fig. 6—53. Tectonic effect of the craton
block group is discussed.

Large province of igneous petrotectonic assemblage in relation to the mantle convec-
tion suggested by this book is discussed. by which subcontinental mantle convection sys-
tem & its evolution since the Indosinian (Fig. 6—7. Tah. 6—4) are presented. The icca-
tion of megaliths beneath the China continent generated from the multiple lithospheric de-
lamination/de-rooting events may be guessed (Fig. 6~—8). Three layer crust-mantle dy-
namic system (Fig. 6—9) and coupled relationship between two mantle convection daugh-
ter system (Fig. 6—11) beneath the China continent are discussed. The super-down-
welling of cold mantle called by this book a mantle collapse-pile tectonies between the
depth of 400 km and mantle-core boundary (Fig. 6—5. number 3) is regarded to be a gen-
eral dynamic source for the supracrustai layer (Fig. 6—9. number 1) movement (physical
and chemical) since the formation of the China continent. The continental roots-plume tec-
tonics layer above the depth of 400 km (Fig. —9. number 2) is considered as a driving
force daughter system controlling directly the supracrustal movement. Inconsistency he-
tween the geotectonic enits on the lithospheric scale and the supracrus'taf scale is dis-
cussed.

6. Discussion on Some Important Geological Problems

At last of this book. some important geological problems are discussed, such as key
to the continental dynamics research: multiple-layer convection system in the Farth: pan-
thalassa: continental rifting & breakup: super-continent &. continental breakup: orogenic
belt related to continental welding & its classification; type of the petrological structure of
the intracontinental orogenic lithosphere; mountain body contour of the Qinghai-Tibet-Hi-
malaya orogenic belt & its dynamic implications: Nature of the crust and the crust/mantle
exchange: some problems on the research of whole earth dynamics,
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