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STRUCTUER OF THE CRUST AND VELOLITY
DISTRIBUTIONAL CHARACTERISTICS IN
THE UNIT BETWEEN HIMALAYA
MOUNTAIN AND THE YARLUNGZANGBO
RIVER

Gao Enynan®,Xu Zhongxin®,Wang Xiangjing®,
Xiong Shaocbei? ,Huang Liyan® ,Fu Weizhou®
A Hirn®, J, Jobert®,G, Wittlinger ,@

Abstract

In 1881, the Chinese and Franch geophysicists conduxted deep seismic
sounding in the Southern Tibet. The longitudinal sounding line started from
Paiku Co Lake (in the west), passed through Dinggve, ended Puma Yumco
Lake (in the east). The section length is 500km. The code is PDP section
and ZL (Zanzong-Nagarze) section. The fan line are three section:ZD (Zan-
zong-Dege) section, 60DN (60 Dobai-Nyalam) section and DLZ (Dige-Laze-
Zanzong) scction.

The results of data analysis are as follows:

1. The depth of Moho surfuce is 73—75km. The average velocity in
the upper crust is 6.2—6.3km/s;

2. There exist two low velocity lavers in the upper crust.

The first low velocity lager: depth=15—16km, thickess=3—4km,
velocity=5.6km/s. The second low velocity:depth=65km, thickess=10km,
velocity=6.1km/s.

Changehun College of Geology » China
Iustitute of Geophsics, Academia Sinica, Chioa
Genlpgical T'earn 562, CAGS China

Ingtitute de Physique du Globe, Paris, France

Eeee

15



R E AL 5 A G A T A AT
Z 18] B3R A ) R

AERED G EILRO
G.HBHZLHQO [/ITEO® JHERC

—. BERHEMLEN EF

T REAEAE S S0 AR M SIS, JRIS K s 32 5 2 T ST vl R v 0 v R S X S0 i o
R DB T £ B3, KARIDRa A EE R ERFHEAOERZRTHELSER AN
SEWl, N —AEME R A R AR AR A A, KBRS RS RSB
G E AR S —WOR R B R AP AR — W AR ME LRSS, Bk EIRT
AREIH R GH T, Pl CRAERNEFTETTHREER, M THEDRENN

88 [ :

sl
N I._':"]] 2
-Jﬂgﬁ‘ N

! el .::]::‘,-‘
B 1 1osL4E MR MLk B
I~ EE s 2—RRENTR J—TEHT A, WX E, S—HRRRIEE c—RAE, 7 EREEF AL
B e—B O ERAHPL o-=REEEH V-LEHESERES) N-RERKERERR 2—E ¥ 3 I
HAME DB—-FERRANEY U—EZDERH 15-BEY 16--R=GRE 172N B 18—
M 19—
Itig, 1 Sketch of seismic profiles, Southern Tibet 1981.

O LEEENHM BRI
@ EENTE R IR H e AT
@ K EHFAFE

186



BEBAILESS2HAMERMNNE, R BHERIERSICRNRFEN A LUBEESE
AHE. HMmAmMKE500km (ED,

TV TET 1 s RS S 2R R M I P SO AR M, FGE10t, LAT0OkedRE AR Ty
BRil 4 fa, FEOKME TR (om) SR, LIRS R, ERE e, R,
I EEA0m, BT T 3. 6tRITtRIRREE, WEBREBTRIIRUAFEEEANN £ E, 28K
Bl o WA GBI AS—10km, )T 58 B E DR L0 3 A &4 3B R A X0 i
S HNRE, 1982 fF R A WAL A R EAE —~ Rt B L.

TIREHGHARA (Warsi, Molnar, 1977; X7 ES, 1977 FEHRIIAIR R, M 18
TREBI R IR, WEEAEETR TS, AXEERPT, DURATE RS ML b E
T T 5 S B, 258 I 3 BEAE -~ RS SR S DA T Y SR I iR )8 45— 55km,

B4, MiXHEEIHE, #MNARSIAHNE, ERBIEFRE, CREHER
T 150km, et/ $fa i A iE JEmE B, A XEH ISR, XEEi LB, X 4 50km
BB A R ARG T o

L REWMRHEU LR ZRAER

BOARWLEZRB LM TRIGHNOEERRKM M. B2 2 AE RN SRS
MC R R A —M5r. MR EM YRS, FaMEhokm/s, R/ IERIRIE1E
Wi, 1£2005300km 28], w45 Hh 3R A — 4525 il i e i oy 2 X 2 TH R B HE £7 ¢
Ebo FIABSrFh B3 2 R R (E3b) (Mickhel, Hirn, 1980) %3 45 7 i 37 Hdh
H&EE, B0 65km, HiEREHFEEAE.2—6,3km/s,

XA IR R (E2, H4A#Ehekm) B, fE£60—140km {ENE
EB—AHEWHR A, XRERNTOEFRMITEY (H32) F#3% F 28km, EiHHE
BEH6.0km/s, FATREMINERX #4075 pop BB RO R0, T HI T ME 72 0 “F 4 3
Be#yh6.5km /s, RFEPAEA IR LR, pmplibih 8% %, X SEEEAH

| B
10 { é}
Y
@¥ -
7 £
. %
n |

B 2 AEREEMNR PSR R IR 3

IMig. 2 True mnplitude vartical component seismograms from shot Puma
Laka towards west

I7



WM sES B R RG TR fR R T, HISmE B EN 2 —REAL (F3d, B 3. —
S 3 B TRV 7 e S AT AT R AT AR s R ST LR T IR B R A R ok
AR A TRAEMEA, A TREOE S EREkHEEmMMAEER—iE,
AEATAR J5 1) AR I Ay fH a1 25 3 o BrRASS SRR R M T B0 T (v 1k P Rk W B + 0 A
WA ad,

RATER AL 2 B EA210—250km, LIAEEE pmpi Fy R INWMNE S T ok iy
TG 8015 e 25 2 TR DA B s 2% 554 S i 2 AL (O A SO B B I mm: LR LR
6. 30km /sy - Byl KEARAL A, A R ERIR B T0km, AT REERDL, P ERNEY
W HEE MR BT — AR, Hﬂiﬁla.fﬁ!ilffhhﬂﬁﬁﬁa‘fzéffaﬁﬁﬂwﬁ—é’io R R
JUOR R —— RS A T R (], AMER HE R TR A B i 1 po 2 PR B 10 S R DA B
WK, WAIXKAA— B AT 25 3 B

s v (km/s) s

L =1 50——

DN BBIA G ,ﬁdhsl
@y HA “k@ﬁf{ A’

i

Bl 3 FHBRMEFRS KRG G TRERFELHE (Michel, Hirn, 19580)
a) pnpfl k. b)) AR, oo 4) AREEFHSRERTmeS 1 E
Fig. 3 Use of arrival times and ¢urvature of the reflectiom curve to estimate
depths and average velcities (Michel and Hirm, 1980)

a) PP reflections b) intracrustal reflectiony ¢o d) prup reflection aftsr stripping of upper half
of the ctusc (sce text)

18



RS S AL Y G R L s B AR SR G (R i S B LT NN N v A ) I S A |

Sy 2 b TR A A, MR R 20T I B BT E (Fuehs, Mucller, 19710 4 6 B3
Soss AC66kmydh A7 A 12km Iyl o HE A6 SkomSs, 4 B RS TR o, 1 BR L 2kmy /s

O 4o FEN T 180%km AT 320km Yy B Biah 2 nmp 25 R WP R it B, X
o AT AR T I O R

II'_,_'T__ 1,._;1_'_;_1_[ ‘....,...4‘....,.,.5.. ..,...:n....,...........I.....-.«.qi...........?.. I— . :| nl[..n .T.
= i i : ! : . :
A e
[ I i | : l . 1 : i i
].~--i!‘f!"i’!’5|i%i’[
DT ORI S N R 1 [ A A P
all jenij - i | . ; N o] .‘_.,..,.i _:_._._[ ‘,_,I .'_. . b J| :
il“ L i !. i i ' 1i \ | :
I o : | ! I
Y o | 1 J Co |
4 S I S S SN N N PR B
]—- ] A
e I 1.1 i | ] E 1 | ' i
’ ]._TI\ JII ‘ﬁm EI ,T,.r a e R I ‘._,,'
\.._L _ M__l._-; , i - e [ SN :.\-“-".I.-....w I . :-----—u b LTI i-. . i . ‘
Ib_’ 8 ik :z/sl ] ] | | | o I l i I i | i
: i ! i 1 ’
e 1 O L B A
o 2 S T S S S G S R T B T N S
IR IR
N N | |
e EE 1 i . o i | ] , ( ] i
'J.-'J-- iyt h 1 P Vg

B4 pepfEEEE (Fubbs, Moeller, 1871)
a) MhG.5%i8. ks %- -8 NI EE N,
LY 6k AR
o) 12k E AR o
2= 20k P PRI B L DO A SR A T 2 el G i e
Fig. 4 pmp svnthetie sefsmograms (Fuehs and Mueller, 1971}

a } first erder disconoinuity frem 9.3 to 5.4 kin/s

L} Bk thick gradiend wone

C Y 12kie thick gradient wone
The sipnificant shift in distance of a-‘u‘.p‘.itut]c maxtinin froo 210 to 240 Em and the change of
apparest curvaeuns £3ve ko esthnae of the cansitaiet o the soode! obtained br fitning to experi-

inental dara of Hig. 2

I M 5 VT WL RO R IR
B0 ] AR 2 BT 1

it 40 )15 IO BR RN 5 i s M 0 1 09 T- R A 2 e 5% ﬂﬁiﬁ’-ﬂﬂ? Bl XA HeFRS T HEHY

Sr¥e ) MH" 1B iAW) R SE A MR AR R0 ST A [ DAL ¥ (6 R4S BELL Al
Wi kb b B W5y . TEXACHEA, WIRRE ) a2k ﬂLTtﬁ{:f:I'-tOkrnFr’a?EiHﬂr%, N
6.0km/s, —-wﬁ}’)ﬂﬂ*ﬁ; MAOkm T60km AL iy 1Y s TS 7okam &b {2y

19






T T [ T ]
Sk 3 2
T S = > 2
EL TS =S
3‘3‘%: 3%"3‘_“5&.‘ }‘.‘4—'___. -
< < .
SRR N
143 £ T 4 {
$E = |
3 - ! }
b2 g?_ é __é_ ¢ 7
= - i
15% 3 }
I 250 (knl}

B s WEEFMNIEAESEBRIRNE
LEHTEMEMNPmPRf LA,

IFig. 6 Records from Puma Lake on the auxiliary profile parallel aml 100km to
the North, superimposed on PmP corrslation of the main prafile

7% I 30km My Bk B EE T LU R S M AT, BT A I R T LR T e {0l A 3k
LSRR T B A AR A K 4 Al T 2 AR o BT 2 B HH 3k R Wang-Ping ChenifiiMol-
nar (1981) M ESERPIRE LSRR, B EINBEAM AR ES FYEE, R
WA A GBI T AN TR, RBRMAERGNUN L, FRAKHA R0 T
B, WRTECLREHNE, FEOTRER TR HETRESRIR RS XS
5 EHEE %,

f MEF B0 HERE

7SI FE W R L0t 2 MR ol o 4 T BE RS I Fn 28 0k DL TE HE RO AR A0 Expndl, B AR
BREHERRAEXHRNERC25EXTER. TEFANANEEREEES, B
o AR ET— 41 e (7). XA puxt bR 7£250km FE300km 2 {4 pmp i fE
Whift 24> OB, TR ML IR A WA, XRE R A XHEEIEE -85 WA b 1.
TLA & 3 A 8km /spy T b, 37 & Wefr H{E 300—460km (%75 B Pk B /e f/ 24 1.5
Fr, HRpEll, EEBHEAPEES AL Tkm/s, AMARAY AT, ERIERAR,
{BF300km, 340kmFT400km i &5 H 3 FNGE —BCH . 2B 37 53 3 BE %F 15 35380 B 1) R iy
LAt SN 2 A Wi iR, Feld, AR A Ak B ok 2 30kmiR A Ao i IR S5 R 84 3] 7 0km
PRk, FHHAGPREDE LXFHNHET, PFEETRER1—2km/s), IBLAGEH#ERE
#8.7km/s,

¢1



HWEAE, WEHR AT RIE, AR HRZ 4 R e, I IERIE
APl Al A oT e S L BRI — 2o 75 KB AN in] M X FLIE B 3 60D Chn Bampord,
1977; Fuchs, 1877; Hirn, 1977), IXEERS 70N VER T W ok 4 LU 20 R (3
ST B TETEN, AXAL Rk FFIXYE R S By T AR L, AR AR, A AL R ER
JERR S IEEN T, i H R R R AR AR B AR IR R R ) SR T AR
TER 5 FEiE A LA BRI A it S B o R B RS B R

M7 MEREREERBIDRNE
VR R PP, SITAREIkm/ /st PmbPRE N SN, TERBBIESR ETAIE N
AR, MR E ks
Fig. ¥ Sub—Moho Pn waves from shot Puma Lake
Reduction velocity 8 kmnfs, Pmnil® reflection is cur out o allow to see Po pgases on  normnalized seismo-
grams. Apparent velocity §s clearly in cxcess of 8kin/s. Stars are isolated readingsnn  rteverss profile of

poorer quality

M EA-GEERE Rl RN MR EERSIE (Tapponnierd, 1982), LAKH
TERBWE W R TR f R AR A, BiLliis &) 58 AR ik F 5y i)
R I R A 1) 5 VRO 20 R

76 P A B T RE A — 2 oy BRI U AERT B poJR A9 SR SR B A IR . TRl
VI LB MBS E L, HefREERMEAA RN HIBEAT 2, BT D08 A i 5 5

B R B R B L&A EHI
(B

£ F X W

Blevussov, V. V., Belyasviky, N. A., Borlsov, A. A,, Valvavsky, B. 5., Volvovsky, . 5. Resvoy, D, P,, Tal-
Virsky, B. I, Khamvabaey, I, Kh., Kaila, K. L., Narain, H. Marussi, A., Finetei, [., 1980.5tructure of the
lithesphere along the deep scisinic profiles:Tien Shan~Pamirs-Karakorum-Himalayas. Tectonophysics, 70,

193—221.

Bamford, ., 1977.Pn velocity anisotropy in a continental upper miantle. Geophys. . R, astr., Soe.,

48, 29—48,

22



Bird, G. 1., 1976, Thermal and miechanical evalution of continental eonvergens: zonesiZagros and
Himglayas. Ph. D,, Mass, lust. of Technel,, 422 .

Chen, W, P., Molnar, P., 1981, Constraints on the seismic wave welocity structute beneath the Tibetan
Platean and their tectonic implications. J. Geophys. Res., 86, 5837—5962.

Finettd, I,, Giorgetti, F,, Puretti, G., 1879, The Pakistani segment of the D88 profile Nanga Parbar-
Karakal {1974—~—1875). Boll. Geof. Teur. ed. Appl., 21, 155—174.

Fuche., K., 1977, Seism ¢ anisotropy of the subcrustal lithosphere as evidence for dynamical processes
in the wpper mantle. Geophys. J. K. astr. Soc. 48, 167—179.

Fuchs, K., Mueller, G., 1971, Computation of syothetic seisinograms with the reflectivity method and
comparisen with observations. Geophys. J. R., astr., Soc., 23, 417—433.

Hirn, A. -“Anisatropy in the contineatal upper mantlelpessible evideoce fram explosion seizmwelogy.
Geophy s, J. R, astr. Soc., 49, 49—58.

Instirute of Geophysics, Acadernia Sinica, 1381. Explosion seismic study for vwelocity  distriburion and
structure of the crust and upper mantle from Danmune to Yadopg of Xizang plateav. Acta. Geophys.
Sinica, 24, 155—170.

Kaila, K. L., Krishna, V. G., Chowdhury, K. R., and Narain, Ii. 1978. Structure of the Kashinir Hina-
laya from decp scismmic scundings. }. Geols Socs [ndia, 319, 1—20.

Liw, ¥, L,, Wang, C. 8., Wu, C. Z,, Zhon, W, H., 1977, Preluninary stady of the crnsral structare and
the geological significance of thr eentral pottion of the Hilnalayan mountain range. Acza. Geolphys, Sinica,
20, 143~1449.

Michel, B., Hirn. A., 1880. Velocity -depth estimarion from Wide angle seismic reflecdonr arrivals, Ann.
Geophys., 36, 107—118.

Qcola, L, C., Meyer, R, I, 1972, Crustal low-velocity zones under the Peru-Belivia Altiplano, Geop-
hys. J.R. astr.Soc., 30, 199—200,

Qcola, L. C., Aldrich, L. T,, Geztrust, J. F., Meyer, R, P., Ramirez, J. E., 1975. Project Narine (:Cra-
stal structute umcler southern Colombian-northern Ecuador Andex frem scismic refraction Jata. Bull. Seizm.
Soc. Am., 65, 19811695,

Ruomnapnowicz, B, 1982, Conseraints on the structure of the Tiber plarcau from pure path phase wvelp-
cities of Love and Rayleigh waves. J. Geophys. Res., 87, 6B65-—6833,

Tapponnier, Pu, Mercier, I, L., Proust, F. Andrieux, J., Armijo, R., Bassoullet, J. P., Brunel, M., Burg,
J. P., Culchen, M., Dupté, B., Girardeau, J., Marcoux, J., Mascle, G., Matte, P. Nicolas, A., Li, T. D., Xiao,
X. C., Chang, C. ¥, Lin, P. Y., Li, G. C., Wang, N. W., Chen, G, M., Han, T. L., Wang, X. B., Den, W. M.,
Zhen, H. X., Sheng, H. B., Cav, Y. G., Zhon, J., Qin, H, R., 1981. The Tibetan side of the India-Eoersia
collision. Natute 294, 4056—410.

Tapponnier, P., Pelizer, G., Le Daip, A, Y., Armijo, K., Cobbeld, T., 1982, Propagating =xirusion iecto-
nics in Asiatnew insights from simple experiments with plasticine. Geology, 10, 611

Warsi W. E. K., Molnar, P., 1977, Gravity apomalies and plate tectonics in the Himalaya. IniColleqg.
[nt. CNRS, Ecologie et Géologie de Himalaya, 2, 463—478.

Yao, Z. X., Li, B. |., Liang, 8. H., Zhu, P. &, Zhang, L, M, Lu, 8. 8., 1981. On 1he group welocity of
Rayleigh waves and the crustal structure of Qinghai Xizang platean, Acta. Geophys. Sinica, 24, 287—295.

23



EXPLOSION SEISMIC CONSTRAINTS ON
VELOCITIES AND ATTENUATION IN THE
TIBETAN UPPER LITHOSPHERE

A Hirn®@,G, Jobrt®,G, Wittlinger®
Xu Zhongxin®,Gao Enyan®

Ahstract

In 1981, 40 tape recording seismometers recorded with a 4-8km sensor
spacing reversed and overlapping seismic profiles from three shotpoints on a
500 km line between the High Himalayas and the Yarluing Zangbe Jiang
suture(Pei Ku Co-Ding Jie~Po Mo Co from West to East). At variance with
previous experiments and early plans for this one propagation could be for-
ced along the geological strike, resulting in very clear Moho reflections bet-
ween 200 and 300 km distance, A travel time and amplitude-distance beha-—
viours allow to model the crust mantle boundary as a transition zone of the
order of 10 km thick, centered 75 km beneath the surface, Tests of variabi-
lity off the main line suggest that this transition may be constituted by a
succession of laterally variable reflectors. The fit of reversed ohservations of -
reflections on the Moho and on an interface around 30 km depth determines
average velocities around 6.0 and 6.4 km/s respectively for the upper and
the lower halves of the crust. A very high Pn velocity of 8.7 km/s is esta-
blished from ome shotpoint and supported as true velocity by some observa-
tions in reverse directiony anisotropy is likely for upper mantle material to
account for that. Comparision of spectra and amplitudes of waves reflected
at 30 and 75 km depth document on ome hand a high attenuation, Q;' of
the order of 10~ in the lower half of the crust and onm the other hand a
velocity contrast across the 30 km deep reflector larger than that between
the average velocities of upper and lower crust indicating locally a low ve-
locity layer on top or a high wvelocity layer beneath without however this
reaching mantle-like values. The upper crustal structure is strongly variable
along the line but not resolvable in details due to shotpoint spacing.

(@} Laboratoive d”Btude Géophysique des Struciures Profondes, associd au CNRS, Nol185, Thstitt de Phy -
sique do Globe, 4 place Jussica, Tour 14, 76220 Paris Cédex 145,
2} Changchun College of Grology, Ministry of Geology, China.
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DEEP SEISMIC SOUNDING OF SELINCUOQ
LAKE-PENGCUO LAKE-YANGAMDO IN
THE NORTH OF THE XIZANG((TIBET)

Huang Liyan®,Lu Deyuan®,Li Xiaopen®
Wang Shi@ A Hirm®

Abstract

In order to study the lavered structure and characteristics of the
velocity distributions in the crust and upper mantle of north part of Lhasa
block we have made explosions in Lakes of Selincuo, Pengcuo and in Holes
of Yangamdo, Four seismic record sections were obtained alog SY in-line in
a nearly EW direction and 480 km long from Selincuo Lake to Yangamdo,

According to data processing and inverssion, six groups T1,T2, T3, T4,
16, T7 of refoected phases through the crust and upper mantle in the area
are obtained which different kinematic and dynamic properties. The results
of data analysis are as follow:

1. The crust Is multilayered and a low velocity layer exists in the
bottom of upper crust. The thickmess of the low velbcity layer is few kilo-
meters, with the layer velocty 5.8—6.0km/s and its depth, 22-—27km. It
indicates that the cause of geothermal distribution and its activity in Xi-
Zang plateau is due to the high temperature in the crustal medium and the
existence of melting or partial melting in the crust.

2, Structure and velocity of the crust are horizontally inhomogeneous.
The crustal thickness from the north of Lhasa block is 50-—56km and its
velocity, 6.2--6.3km/s. The crystalline basement,conrad and Mohe disco-
ntinuities all appear as gentle upheaval with the top parts in the east of
Pengcuo (91.56°KE),

3. The abnormal upper mantle(i. e, a transition zone of the crustmantle)

(@) 562 comprchensive geological brigade, Chinese Acaderny of Geological Sciences
@) Institute of peophysical prospecring, Ministry of Geology and Mineral Resources, China
@ Instituie de Physiquedu Globe, 4, ’lace Jussien Tour 14, 75280 Paris Cedex 05
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is discovered, it is 29 to 35 km thick below the Moho average layer velocity
being 7.4km/s. So we think the formation of the abnormal upper mantle
Is associnted with the selectivity melting of the materials on top of mantle.

4. 0n the basis of results from ray tracing, synthetic seismograms and
phases of reflective waves a preliminary model of the crust and upper ma-
ntle in northern margin of Lhasa block is set forward. In addition we have
worked out a seismic section map at SY line. (i.e.SY depth-section).

The thicker crust and abnormal upper mantle were causcd by the resu-
Its of the collision and subduction of the Lhasa fold belt against the Nagqu
fold belt, and during the process of continuous pressing the horizontal shor-

tening took place on a large scale in the crust.

37



P 5 e J P L A ) B b SE 45 4
FREIFIE BE 50 A FRAE

I X0 PERO £iTO £IBO AKKES

—v W 7

PR FEAELRKAET DT EANREEERL. ALTLRBUTERBERLE
AR LU FIT, SA40 AL Hh T 2 BORME BR T 4 K 11 S S4B 1TLE . 76 1980 4E 3T 4410
H A EDRE “EEELRBUNGANE. 1S5 LS BRAEL” MR, FEbL
B TS IRE R = % K& A500km &2 £ b b BRAR LI . 94 20 %05 1 SIS,
~&AmA A MHT AR E, SELEEENL, HEEIRB, HEATEES
Bo A. Hirn % M3 mAb B TR, B3R B R AL 10 8 B R W i B (R 0,
PRI CE S, NIt THhREENERE R, MA, L8 A TR, RCH A
by — A AL R R B e R VR i, KR B A 2 E R G I B o B4 o B AR B LA
SR, 3 S A TR M B A DA R S A, T s bT, P PR S T
T H R EESBERNE. FRRE TENEEERA- BT EESH MR, 17 %X
Vel BALE I E, H oA TR BRI, RO E LR B R o MIE

.-

=, BERRXAAREELER

Mo MRS LAET10814E9 H18 B 101100 H1 198246 A2A BT R A F M TR 5
Heo BT irHERNEMMANE. SR EAWEn, AAREEAHET. rlbma
GNAEHBITE, B HFEHFIER, METERILaKE, BRSRAEIIHIR R B fe
. A THBHEESRmEL TSRS R, BEHEFIh R AR 485% 5 200—250km
EH, BRATRAEAGFERS, b, ERIESTHEE M RARBHES, AiE
100km A4, FABERMEHHAR MRS K. AB L +BTEHH, XLABRENGE,
5 E — R AR S A ML B AR . X EHNE TS REE FidF R
T S P W i T AR R, LA TRV Ak R B T S i R A b R B AT R S FME A x
bk, ik FeR,

O WEF B BERART
@ FEEAH¥E SR
@ BRERHEFIEN

38



YR AN

wlIRERY

E]:f} ? J

B 1 R At g E
=PRI B, 2~ BRI, s—HENNE M AES; 11
Fig. 1 Sketch map of the saismic profiles and the shot-points
1—Main seisinic profiley 2—Man seismic peofile; 3—Reflection spot line of far profile;
4—Shot-Point

i X HRRE R, B R EERB LA L R R R ER RS ol
BEOhEAEIEX, RHemAailmERamilRBtE 5, RNETRRNEE ST,
FL T . U & 3 BT R LB A S A SC A e e R e BB 1 SBT3 0 PR AL T P Sl 2
Bl (RAEGN MM NLAZ), BNOEHAES (81 pEBERT) BT -
JIAWER, B, REFRE RN RZRR, XL ¥ 28 7T 55 b SR T i
78 R AE

(—) HERESEBHER

MEEERNNLEHE S ARG R PPRHEE 2L A I60kmib Az, B2 £%
HRFEBHANBELRNE, FNARFEREHTEYE. FRTEM,ZREZ127km
LS m L RATE . XR—1URHARE, BHERESR L. THAHY, WESHE
AMTHE. LERREGELEEMD6.0—6.1km/s, XM REY L, ERKHEK BA
ARAE—BEHEBE, GRIEAT130km, HH —AREHEYHEXE, SEEER
R EHE, FHFRLAPMP, RTFHAXBRENER, A, Hirn @B 07055 Ly
HEE—EE RN ERES. b, ET.S5PmPREZE, DRA—BHEMT:,
ERTHMATHRITE. ZA8E PPR&Z/RARBRER, THHE 2 (B) fjf
AR R X M SR B AR
- B2 ErghRBBEHEEEE, BNEsER. FHELEETR AT, &
MR R TE 160—180km 2], [REFT MG ZA RSB, EFSE2 (D TR
M——XF B W F LR RE, REEDLERTRNER, FCAT mHER A, L

39



L3 81 8

14 £20%2% £ 24
_ éhéégﬁ“zééé i Uikm/$)
MRS AN ST
LAFETRETEIS 20}
g iziZ 3 r
Dl AT R R e
:] ‘{i‘gg é gg‘? Z } C 4y
| Y i
Z2{3 72 ?J a0} i
i g = #T4! . Ew ey
. "{" b BB
k ] ] B
D—PP—WIST 150 T0p ACkmd Z ckm)
CA) (B>
~ £ ;m mEnaD e L -
W % FaERsSE  PEEL
cﬁle"
=
- 10r
<|] PmP
Eadiy: 3 Ts3
g'..
| : v -
D-NL -FAN 28N - 20.5°N
(C) ‘

B2 )i AREEA R TRE, AR/ () B E R
(© AL R R PRI R, 1A Ton/s, HIREINA A

Fig. 2 (A)Recod section of shot Dinggye toward west (recording distance !10—3220Jom);
(B)Shetch of velocity-depth relation of the crast in South Tibet; (C) Fan record section
of shot Dinggye, the horizontal scale shows the latitndes of the raflction spots

A5, PoPRERAMHEDHABBERDRELE, WA ENMERS5E2(AR) PmP
- 2HEl, BE -4 T RMEENE, RMEERTERGEE GZRERT.,
ETfPmPRAZH, TEE—EFEARERE, ENERT T A 2O P
BRERRNFRAICHRABRE, SWEMEREMERERAZRORMEERRL,
EHRG AERTERBNGERIRFED RN, REEX 220—300km, Hi, T.4H
fEEEBRANE, BPRRARKREBHEM, S5 PmP B, SHEBEERE Kb
W MR R R A S A .

#Te. THPmP AFAMHZLBER N 2P REH, HSHE 2 (B) PHRFHERESBER
#EEEE, BRASHIERRES SEERT R %O, 2HRHEREAR IRGH

® EIARKEH,
40



WD BB DGR AR GHEMSIE H&REREREL, MERKRERED
Fr e B X SE R Y 4y LAS AR B . B . W e rkmiE AR TG LA Ak SR i 4 HE
fh, —AFFERREUCEE. L, THb7NEE B, RN E ST
WX ATRE IR A LA BRIk, (AARARE, AEBEMND.

() REERIBSEH

XS B, MRS AILFN, SE2s0kmicli, R ELRLE D BN
BT EVLE T . B 3 R R mRieFE (EeZmd B aH i
MAEMILE) . BPiRUPmPT, Hifi. WiEREH. BLILES PmpP 3BT R A
71,68 20 (L WMD) WG EA LA HRRINFEEAR KSR, SRE
BEMNEEATREAL, @R 7 bRt GraRCRARNRTE) . BTG,
MEDR RS RS RA T2 EAI00kn £ HTEE N, HoSERSER A, AHl
2° Wt M AL TE 22 T, Blh70km RS 74km, BR/BEAITILS, BERETsknAL
Ik, XTEEMETHENZRSRE. MBS EEREUE, A, JENNR
BiREH . 750, RIEE 3 hHBREETRTUEY, BEEATTEMN 20—30km 7EH
M, SR B RE R A R R B b X h R, WEM/D, KM BEMARER. %EH
W FrEses LR, RBOEREKEBEST “BR” BRNE, RUBEEFRTE.

(Z) REREESBER

T OUH] R AL R R S T AR R AL B T R BRI R R E S E, A
RS, B4 hRRHZRIEEE, (A) FH(B) &3 0 mEHER o i Ak
PR Rl 100kmB W IE Mg, (1R84S SEREEA8—10km, f:50—200km
(R RBEYEE N, WTRAE R bt Todn T MM T REBK, TiEghB Rt i, 2
RS EHEHBARME. HEHRHREERED27Tk . B Bram ik 4528
RUAET T ENSI R EEREXRBER, ©&H Michel f1 Hirn (1981) #Hif
AR REE T RER, REMEERNEXRER, TRHFEERE (XX A48
) MEREIE GEX AR E. (A) M (BY MET T, i, BmEmERch: #8117
3, BEUIAEAKER. O B D) HET#EM, HEBSZEATE—L, mAXHES
HIT A FES PR, A B RS Tt TR EMSATE, RERBAHEXREN
EHE-EEBRE, Bk, T T 28222 LTHATERBWESE. 55, B
RISERMA LR EELNA, IBEXFREBHEES. ZEMT L I i 5¢ fg
B, HEOB25—27km, FEEHA5km, EEEKH5.6—5.8km/s, REBR .

K4 (CH BpEdbHFlnEHmicsE, B4TMn T, ABARKER EHMTRAE
RAtik. EpprAicskE L, THESHYSES, HHERBEEHEILS MEREE X ER
HRafi. BREEMEEER 7ALFHEN RE/DB=A). AtIINK L F % LHHE
RERAEMN. MELMRIEAFE, FEM, CEAEHEHTIER, BRBXEY
A FEAR EARCFC b B, AnBE KB R A IR AKBREMN AT B ©, WL
B, XAEEBREEAFDERE AT 7EE 7 f, TR A K8 2 44 0 B 1E
Bh (BT .

(B A RGN B G R ALE RSYBA M2k iz (B 6). AT GN ML 4 5

41



42

BiBd
Bsit
I'v9e

g-ore

=M AN A AR A
\
WJ‘MN&WMWW
MNP AMRARANN A o e
W‘-"\-ﬂu‘%ﬂ"ﬁ“‘ i\"ﬁcﬁd\“""—”‘-

Ld ki PRSP TT IR YUY SUUP Iy U

{

N—GN—FAN

B 3 SERAREHTLRILRE, HAMETn/s GCALIEE) T ERRR

$1/V -]

BRI 8. 5° N

29°N

28.5° N

3, HEMERHRAHRERRE.

Fig. 3 Fan record section of shot Ngamring, (inchiding part recod of shot Pumayumcuo

in the laft}the horizontal scale shows the latitudes of the reflection points



A r .
vl k“w-dﬂ DA —
AN g e
Hdamn "‘I',- Ny S s
W ,,1 faf o 'w.bwww ey

""'\,J'.m.n r,_ e wﬁ o r"u"w-é
o bl u’h w~ -."-v'\-e..-\ S — =

Biniadan !
NG

T ',"'\W &

L R,

>
Hmﬂﬂm

! 4\‘. B J M'f
'“‘JIJW‘ h'rwm”“l'\*"w"w
[EANTS k.‘,\ﬂ i ‘u]‘”urnm\,.w\,\
I\l.‘kl_‘.ﬂwl | 1)".- i |
4oy 1."-\\. REXY u- l“'.'w-mt-,m.
\‘,me.-ﬁ\.. I ,ﬁ-.*. 'eawa [RE VS

| ‘..
Yot gt il\ ro »J}] K "I

‘il

o
——

n'.-w "'-‘ﬂ"‘* B "J:"i rﬂﬁ‘ '“"“““l“‘_”

i
M" M\-w.'.'.,'m\.', i mw.]‘w

et i —

Rt wwﬂﬁ-\.'.‘w-‘.”‘%”‘*‘ ||:

| it e ”-w\w. o

A W. B B s Rt

M0 A km?

[
150

50

P—5Y— L4851

I 1 L

= L= b o =

($19/V —

» .w,*.- Aot ¥ Pt
i) ."“\’\.‘N-mf*.r {
v\."wmnrg\ru’:.l Wy "u"u'\,r\-—-—-—-——--
W "J'Wﬁ A 'l..\‘.'\.' bk
e l._'_.l,\_ [} [
-I.wa,‘kﬂm,l.r\ﬂv‘—wﬂ-w
ettt tonld bl "J.“"’ S
‘-\'-".f-n-\r-vwm\., ..-N L)
el _phwn \ H‘l‘\’l
Retia L S ww'."’l "u].w\r——--—
J L
- e T
At M Al e Mg bt e

[ |

v»mﬂmmnaquqummm«AMﬁ,q
¥ e

I
130 Ackm

!
100

F—&%Y—WEST

(B

(A

e = - =
T on e £ F— €

gLkl
LYEl
Bl

pril
L16

by 73
~
==

‘a1

LD e o Ty R o

w =
— =
o

500l
1'y0l

Bt

£
322}
Xl
Lt
1681
L3

98l
XL
LRA1

Lz
1 %28
kL%
[ 7843

SN et P B gt e ]
W ey .'v\ .‘\r\;\,‘ a-‘,.\,“___,

oo e Mt w"-.-""‘ [y

¢ b
<o
-t wa,ﬁh}':,hM

Wy, .\.N 5 M Jv’“.-l "Mt"l,"“ o \'\'.'H\'-

vm“gh‘ W"',l‘i ,ﬂ“{-'r' ! Iw"wd\f..-.—-
ML .'n"*” ‘-\ﬂ'\' "J‘qr‘l"‘l i

Y B I DOT. A
Attt pyn St it el 'l?‘
"'l'f u,.j \‘l..\ ! .).u!\,.. \N\‘-lﬂlln i.‘i l‘“l' ,
AR, Vgl e
B TN ‘WM “WI »

W V‘;'\n‘-\-'\- ‘. o .V—J\.,'—--I--—

u-]] F—'
. l
B et e\'\mm f\

Ratiamas e LR w‘ﬁ.
MM'\-«'H,," """\!‘N‘\’Ulu,\\'* |.'..~\_.-..._..—

et A b

PPPRITE N CHERS .'lu" N"{“r. H\'_l ‘“.‘_,._

ettt ,‘vx.‘ .-'.&\-"_-u‘\‘; e "\..y,\--—
e P MMM’M
ENVRRTRE RS l|,'a‘n.|

b, 7
w-ﬁ.m.w..m.,w!.___
A et AP .'\M"‘ L]

M’\--thmwhli'"’!—

vt A M-'M\W:

e e

IPHINIUR VI YO

T

31°N

P GCN_FAN

ittt —1

3N

3N.5TN

(CH
B 4 &

(AYAMIAF ST EIREFEHAFE: (OFtHBEHRFIEG Hemyx N

REE

Sk

Ak

PEh R

-l
=

Tig. 4 Thres record sections of Pengono shot

(Adeection from shot toward wests (Blsection from shot teward east; (C)fan recatd seciion in N-8

the horizontal scale shows the latitudes of the reflection spots

+

sireciion,

43



P {km /s

L5 5 5.5 7.5
0T
\ IR

Voo
Iﬂ ' ":‘\1‘l\%
w g
— w, o
22 i E
] ! matd
- —r
N P N
. gy AR
it ,/,/,;’f O :
//)-f.-" e, e
& d £y, o %
4 / \‘\\\\\‘\ .
/ N ““\\\ RN
£ ALY
LN
spt /// (A ) RN

50%

Ty (COYRID)YHEFT.,
Fig, 8 Dopth-velocity diagrams estimated by traval time of the T3 and T4 (in Fig. 4{A)
and{B}), {A)and(B)are corresponding to T¥; (Ciand(D) are corresponding to T4

W IR DM 250km, BADIA 370km, BILL, BRORMBRESEATIE SR
FHCHRBYUERSE, ENNaRESHEsknAs. HRESRGILHEE SR
A, BRI RN EICEE, SERERX220-370km, HE6 (B 5
To BB (A) RAKREIEAMEHT SYNMLR) I0FE GERBHRE 150—350km,
FIERIPIEF) . WA LMERA, RN HFHARBERSETHT,. Toib HBRAE260—
S0CkmBE BN, FFAMARBONBER. EHERHATHE. B (O EBitTRR
BHEIRRE. BT B EgMERUER, BRARANERE, HETHYL.

EETH, hf-—-%T, BHLUE. ATLE R, T HUAFEERERMES Y B
fE. K6 (AY ft (B) hmTGERMIEED, REHEES stkm A4, FEl bGFEK
BO6.3km/s, @G (C) HRALIRH, IMRERRPEEREH LA RMHELS,

EEAMBHEEEN, BEFLEKFRYE. REEWASHEERURT, FET
e R, XA BRI NEE (B (B A EH. BT R @ F M, £
280kmEERUASD, AT T R M. XARMBRER 7 F8R G BAHE) ., BB

14



1LY, QIION W 1SN oy jo uopejas yidap
-£3170724 30 U3us((} puz £1120j2a wondnpai /WL Y1 UBLIAs PIOJIE GEMDY) S {WHOZZ §1 IQURIFID
BumpIossd [ewjulia JEQl MNOUIYINOS PIBAGY 10T WIOI] UoIDas{R) {15E0 PI¥MD: JOLS uol] UonIS(Y)
I0US onhour|eg Jo EQOIDNS pIooeI oarfy, 9 "Sng
B XTI BREH AW (D
/Wi FRY LD S B A AS I RO) (BRI bSIRNOB D) ERDUH Y B SR ASH YV
BEME-WYHRYT o H

HE s sEs
.
e

RS

e w
& .m 2 % .
dramrra W3 om TORn A D8 oy L pnea kLN e Enfe U1 CMEM RSk R POk 4 mi ma md mh 0 k3 Rd A2 e o e
mdal o Bt ey O PG e PGt AN TR 0 @A in N 0 V@ oo e e n"l._.._ﬂu
- - b P el . -l Pt e e om's
P Al En DD i iurd D ey 4 DR A - e amty mO Ln OB

{wi} ¥ 9_3 oe Usd (uy) V ge

h =
e

Lo
s
=
]
1
=
=
L
e
e 1
At
W e
himfrsp

iy
/
/
!
/£
ey e P e |
7 HP
WWM
ﬂfvwm\vﬂ,&mw,-\mf}l-—h
re A ]
Wﬁ?ﬂmﬁrm
"1' A j_!
($)8/V -3
{
Ty
ol e M,J\;MU\
At AR R, .
S tpp e roentt
ey [_/ '/
PENEALY
i
[t
e 4
T
%
defevy ) f
SRk i
OLAAN

45



XA s B A R R T A or B, ST O R~ - b SC A R L, T840
Bk B WA mm R H . 3Es (A R (B T E, BLEGEIE SY Mkt
PR R ZACEHD ICA@ R P T et s, #HIF R IE 80—90km
ME, R L0 FRE A6, skm /sEE AT, LAHERT, (€ 55—8skm FRECZA, MY
WTRERHIR TR, (ORATTHRIEAT. 4km/s B, KB AR Y
AR LR, AR B R R A Y. XA, BR-IE
FEt et 5, (RIE7 . Boh, |ALERM, BEAb R AH6 & H i b R A R,
LU FRY, A s5km EIELUF, SIARSEIERNIEER, AEEXTMERKGAHE
I, R L RERFE DRE -, BARHED g PR,

- ERHE RN R ERETTR

HLEm2>ANRIANARRARIRHRELR, A0RE 7 FrmmRSEElty R
HFE & BERE, 2K4500km, FEFER 00° FHEERE S HEE L. A ENEE
SHEE, THAZEMESHER. SREREEELR, BHETS & skm, iEXs—
10km, & AEIREAS 3 27km B, PR 6. lkm/s, WIAGRIEN A8 . 163X
—RAEE, BAARERFE, THARSEE>10km, EED6.6km/s LA, WHibHMR
FIRRBE LR, ERBLAAEEARMTER. o, S35 ms 2 ie-m o
BRdt B R ENEREESROER, SmEaH.

20°N 29° N 30°N ' N N
S HOHURL b BBt AR WA - LN
- - L ‘ BT
6.05 : I .
“ A LR PP L Lo ""’/“"“51“‘”’:”"”41& ")'U
40 6.5 o v 6.6 : 40
":E-'.; ‘"-f—h——- ------- = '-- Ll R T
Ll A 8.7 ) obdid _I.ﬁrJ;1;|ir|q::15H4|ﬁT,“F?ﬁ 160
T R FENAENEANETI A AN N B N ALY ,rl-l IR R P
80 82.11|[t:l4i|., - --i-u.l i-n-----'“||lli|.4‘|8l]
’ 8.2
& e V4
(ki) e b et B | e BRI Hlkm)

0 50 (k)
et

] AR RHRET. &

B 7 FEEERES GRS Ry BENE
(RIS EEEE, 20REMENHNDTEReEEd. RIS RO0mTER)
Fig. 7 The layered structure section of crust in Tibet plateau in N-5 direction
("The veloeity values were obiained by datas of the main seismic profiles io W-F, the origin of
ordinate ix equivalent to the lave! of 4000m)

(-) RARBRELRENGESHFNER

PORB R A BERAGE RAGTREEHER, T, BEGHOHEED RS
TeBRIE M. MHEBRE M TRAE: R E S EEESH27km, BEL5km, &ERH,
PHEEEH 5.6—5.8km/s, th REA RO IEIRAL 8—1090; B/ Y8 MR B R AR RLE
WA KRB, RUIZRRMNAST KEERE PO R, RONK EHEEEDE

46



EREEEG R RRR, TREATRARMRENOERSRDR. KW, IAMERER
B R TR fE L R A R B S B B R R

Mo tAm M RAERNE—RGEE, EHPRIREAR N, MREFE LPEESGHE
WAy, EAWAEM. B, EENEREGTLONY, SEEALTIZRZ L. 5
5by XEEER DB, EMRZHBWER—ANREE, L3RR SRERR, £%
BB FALR DI A, IR ERESETSE, FHARERNERER, L#b
FWME . BMPAXRFREE L, ARBERRIBRRIES BT 30km FELAE, BHH
M AL BT EES), FRRAETRIBoEMEFLUR L.

(2D TEHRERE-RIER

HR AR TR ELRBLRA, HEEEEARGERE. R H AR5
AHELE—HOERT, FARABEEHREARAHED TR, #EREEIRBIET, B
FE TR G TALL), FEGR ‘UER" WBRER—B. S#—BRIEA & R4
EHERBRAE, BTG EOERA. BRERAGITLIR 100 SAEBEN, #53
FEEAHE TH, RCUMERILT M. HERSEAILLN, KBFEREKE, Fskm
Zkitagh, WEXRALLABARE T, 76 A A7 N2 BB AN St H 1A,
BELpRIIR, REREEN. SR, FTHLERETNE, EX MK, BRIEE
Bk, FHEAL, wRENRMTEBAIANE, SREFEDERT, i kbR
Mg, BATHBE. BT -t mtERTRESE, ERIHEREIRERT,
ERERER, HHRBETRRE. FRIERTRBERY, HRBAENER, EHNLL
BIRADBALH MEEAE, MFEMLHE, REHREFE RAREER &% 7
fiEs EE5XPHFHRE—HRY.

$ %5 T R

L1 Hirn A., et al., 1984, Lhasa block and bordering sutures—a continuation of a 500 hm Moho
traverse through Tibet, Nature, vol, 307, Ne. 5846, pp. 25—27,

23 BWENE, 1083, BouRLbnEntas R R g o6, AlEeh, $26 5860

C3J Hirn A.,et al,, 1984, Crustal structure and variability of the Himalayan border of 'Tibet,
Nature, val. 307, No, 5846, PP, 23~=-25,

C4) Michel B.and Hirn A., 1980, Velocitg—dipth estimation form wide angle sefsmic Teflection
arrivals, Ann, Géophys, t, 36, fasc. 1,

(5] Ruy. AN, BEREPHREEEHTEESHHE (WX

(8] RFW. ¥ %, EREL-FEBEEGRIFHE KT, (RETD

47



VELOCITY DISTRIBUTION CHARACTERISTICS
AND N-S VARIATION OF THE DEPTH OF
THE EARTH'S CRUST IN THE XIZANG
(TIBET)PLATEAU

Wang Shi®,Lu Deyuan,@
Huang Liyan®,Li Xiaopeng®
A, Hirn®

Ahstract

Deep seismic soundings were conducted in northern Tibet in June 1982,
Besides a major seismic profile in W-E dircction twe wide—angle fan-profile
in N-S direction were measured.One of them is 500km long, extending
from Ando in northern Tibet, through the Banggong-Nu Jiang suture,
across the Nianging Tanggula Mountains, the Gangdisi Mountains and the
Yarlung Zangbo Jiang suture, down to the porther side of the Himalayan
Mountains, There are two shotpoints located in Se Lin Cuo Lake and Ang
Ren. Seismometers were laid to the east of shotpoints with the offset dis-
tance of 250—300km. Another fanprofile with the shotpoint at Peng Cuo
Lake is about 350km long. Their offsets are about 100km in the east of
the shotpoint, Recognition of seismic wave phase recorded in fan-profile is
based on camparison of phase-axis on seismograms recorded in a major
protile nearby. '

As indicated by the P waves recorded in the major profile, the crysta-
lline basement formation in Tibet is of considerable thickness, The depth to
its bottom is 3—6km in southern Tibet ard about 10km in the north.
Near the Se Lin Cuo Lake shotpoint the depth amounts to 20km,with
4km of overlying Tertiary beds forming a sedimentary basin of remarkable
depth. From the Pg wave and Sg wave information from the Se Lin Cuo
Lake Shot we get K=Vp/Vs=1.64 for the crystlalline basement.

A well difined redflecting boundary is indicated at about 30km depth

which can be followed over a considerable distance according to data from

(D Ioatitute of Geophysical Prospecting, Micistry of Geology and Mineral Besgurers
@ Geological Team 582, Chivese Acadeiny of Geological Sciences
i Institute de Physigue de Globe, Patis CedexO5
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the major profile. Thes interface separats the crust into two parts, i, e. the
upper crust and the lower crust. The upper crust,with a fairly stable
average seismic velocity that varies between 6.0—6.lkm/s, correponds to
the granitelayer. We also discovered that there exists a low-velocity layer
above this inferface in some places within the area. According to inversion
of the theoretical travel-time and the synthetic seismogram results, the
bottom of the low-velocity layer near Peng Cuo Lake shotpoint is estimated
to be lving at about 27km depth and the thickness is about 5km. It forther
extend to the south and beneath the Yangbajain area the depth is some-
what smaller. Between 90-—92 East Longitude, the interval velocity of the
lowvelocity layer is 5.5-—5.6km/s,and is reduced decrease of a 8% as
compared to the overlying layers, The seismic data of major profile in
southern Tibet also show the presence of a low-velocity layer at about the
same depth. The region where the low-velocity layer is indicated happens
to be the locality where the high-temperature geothermal indications are
most concentrated. According to rate of decrease of Velocity in the low-ve-
locity layer and the values of the high heatflow in that region,it can be
established that the lower part of the granite formation within the same
region tmay be in a partial molten state.

By obtaining information regarding the crust-mantle boundary for the
1ibet plateau, we can hope to gain a better insight into mechanism of the
plateau’s formation. A 500km long section showing the depth variation of
the crust along N-S direction was obtained from the data of three fan—pro-
files from Se Lin Cuo Lake shot, Ang Ren shot and Puma Yumco Lake
shot. It is discovered that depth of crust increases from 70km to 74km,
from the northern side of the Himalayas Mountains to the south bank of
the Yarlung Zangbo River. Based on the analysis of the data.from the
major profile, we can see that the thickness of the lower crust in that
region is about 40 km, with velocity of 5.6km/s,and that on defined re-
flections are observed within the lower crust,But the reflection phase of
the Moho surface is strong. It is suggested that the Moho surface here may
pa.ssib'ly take the from of a crust-mantle transition coposed of a multiple
thin-layers. A crust of such thinckness as we see in this region must have
caused by the collision of plates and by intensive compression in the pro-
cess. According to the data of the fan-profile,across the Yarluag Zangho
River shot from Ang Ren,we find that the seismic energy was strongly
absorbed within a 20km band to the south of the Yalung Zangbo River,
which is in good correspondance with the distribution of othiolite beit. To
the north of Yalung Zangbo River there is a §km sudden rising of the
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Moho surface, its depth being somewhere aroumd 68 km, The depth tends
become smaller to the north, witi: the nottom of the crust lying at about
55—60 km. generally speaking, the variation of crust’s thickmess is fairly
tmoderate along N-5 direection in Northern Tibet. From the seismic data of
the major profile, it can be seen that the mediun within the lower crust im
Northern Tibet is in heterogenity and a few reflection phases are observed,
but with very small reflection energy and hardly discernible Pn waves, All
tlrese can only show that the lower crust in the northern part is remarka-
bly different from that in the southern part of Tibet. Moreover, an intezhed
with velocity of 7.4—7.5km/s is also indicated at below the §0 km depth.
Obviously this is not uniquely composed of the upper mantie materials but
has taken the from of an abnormal upper mantle structure, which, in all
probability, may be related to aome lower crust materials had plunged

under the Lhasa block in the couse of the collision.
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Abstract

The deep crustal structure of Tuotuo He-Golmud region of northern Qing-
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may show the differences of substances formed into the oceanic crust in the
two sides of Bangong Lake-Nujiang River great fracture. The Moho surface is
47Km deep in Golmud area and 55Km deep in Tuotuo He and Qumar region.
The Yujitai Lake-Jinshajian River great fracture and the great fracture in
soithern edge of Korum are the fracture extending into the lithosphere of
the upper mantle. The great fracture in southern edge of Korum dips to N
and rises 8Km with hanging wall, It may indicate that the Qaidam micro
plate upthrusted and Bayar Har miczo plate downthrusted when they came
into collision with each other.
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MAGNETOTELLURIC INVESTIGATIONS IN
LHOZHAG-SANGXUNG AREA,XIZANG (TIBET)

Yua Xuecheng®,Li Li®, Jin Guoyuan® ,
Feng Yipu®,Zhu Jianhua®@,Lu Gang®,
Pham Van Ngoc®,D,Boyer@P, , Therme@], L., Miel®

Abstract

Subseuent to the magnetotelluric souneings by the Chinese and French
geophysicists in Lhozhag—Yangbajain area during 1580—1981, the Chinese side
continued in making MT measurements in 1982 further nnrth in the area of
Ningzhong, Damxunng, Golug and Sangxung.

On the basis of the 1980—1981 sounding result gained in Lhozhang-Yang-
bajain a low-resistivity layer was indicated at the depth of 20—30km north
of the profile, and at a smaller depth as moving southwasrd, Another low-

(i) (natirute of Geophsical Prospecting BEIJING, CHINA

@ Laburatuire de Géophysique Appiguée ot Structurald
LA 235 Feole Nationale Supericure de Geologie B. . 40=—54501
VANDQEUVRE CEDEX
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resistivity layar which much deeper was indicated in the southern part of
the area, The low-resistivity layer south of the Yarlungzangbo River is
assumed to indicatee a subduction zone of the Indian Plate. This layer had
formed well before the occurrence of the main central thrust, but with no
less significance. The Low-resistivity layer might be caused by partial mel-
ting of granlte within the crust and concentration of hot water.

Preliminary interpretation of the 1982 results are also briefly introduc-
ed.
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RELATIONSHIP BETWEEN THE EXISTENCE
OF INTRACRUSTAL PARTIAL MELTING
ZONE AND DEEP CRUSTAL STRUCTURE

IN SOUTHERN TIBET FROM

MAGNETOTELLURIC SOUNDING RESULTS

PHAM VAN NGOCD,Daniele BOYER®, Pierre THERME®
Yuan Xuecheng@,Li Li®et Jin Guoyuan®

Abstract

A 200km long North-South magnetotelluric profile crossing the Yarlung

(1} Taboratoire de Géophysique Appliquée et Structurale, LA 233 Ecole Nationale Supéricure de
Géologie, B. . 40—54501 VANDOEUVRE CEDEX

@ Geophysical Prospecting Institute, Ministry of Geology, BEIJING, CHINA



Zangbo suture near Lhasa has heen carried out in Tibet in 1980 and 1981.

This profile reveals important electrical discontinuities coresponding to
major tectonic accidents which have been pointed out by others geological
and geophysical studies, These accidents are from South to North.

-Kangmar thrust

-~Yarlung Zangho suture

-Lhasa and Yangbajain potential thrusts

Furthermore, the M. T. sounding quantitative interpretation enhances
highly conductive zones inside the crust on both sides of the Yarlung Zang-
bo suture. Thé very low resistiviies of these zones, lower than 5Qm, could
be expreined by intracrustal partial meliting zones. The shape of conductive
zones suggests they could be related, in the investigated area, to intraconti-
nental thrusts leading to crustal doubling and making easier the penetration
of mantle heat inside the crust.

The M. T. results agree with the others geophysical results, particulary
with geothermal flows data in the South and with experimental seismic re-
sults in the North.
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HIGH HEAT FLOW IN SOUTHERN TIBET

Jean Franchetezul@,Clmide jaupart®,5hén Xianjie@
Kang Wenhu®,Li Delu,Bai Jiachi®
Wei Hungpin® Deng Hsiayeu®

Ahstract

Seventeen heat flow measurements have been attempted in two fresh-
water lakes at altitudes of 4.5 and 5.0 km, south of the Yarlung-Zangbo
suture zone in southern libet. Probe penetration in the lake sediments was
large enough in the case of eight measurements (5,5-~7.2m), giving reliable
temperature gradients. Corrections for seasonal temperature variations, topog—
raphic and refraction coffects have been applied to the data.In a N-8 profile
trending perpendicular to the Ya.rll.ing—Zaugbo suture zone, heat flow is app-
roximately constant at 146 mW/m? over a distance of 30km and drops to a
value of 91 mW/m? in less than 25 km. The high heat flow and the sharp
spatial variation both suggest the existence of a heat anomaly located at
relatively shallow depths (no greater than 25km) in the Tibetan crust, pro-
bably due to young plutonic bodies.
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CRUST AND UPPER MANTLE THERMAL
STRUCTURE OF XIZANG (TIBET) INFERRED
FROM THE MECHANISM OF HIGH HEAT
FLOW OBSERVED IN SOUTH-XIZANG

Shen Xianjie
(Institute of Geology, Academia Sinica, Beijing)

Abstract

Starting with interpreting high heat flow observed in South-Xizang, this
paper discusses the enhancement of radiogenic heating in crust with crustal
thickening, and the reinforcement of basal heating with lithospheric thinning
during continental convergence. On the basis of transient heat trapsfer calcu-~
lation of such bilateral heateral heating the following preliminary concli-
sions were obtained;1 favourable conditions for partial melting of the granitic
part of the lower crust emerged about 16Ma. b. p. marking the original for-
mation of mushroomshaped magmatic source regions of crustal remeltingy 2
tje base of the upper crust reached melting temperature about 2 Ma. b. p,
followed by gradual occurence of a regional scale partially molten layer; and
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3 gradual up-moving of magmatic souree regions with uppermost tectonic
emplacement to a depth about 10km from the surface, ete. It was concluded
therefore that a recemt intrusive emplacement of granitic magma of crustal
origin to depths about 10-12km 0.5—1.25Ma. ago was the responsible deep-
seated thermal bacground for the hig'h heat flow observed In South-Xizang.
A snccessful inversion of sharp lateral variation of the observed heat flow
was realized through a finite element simulation of the transient response
of a slab—shaped heat source of finite dimension, The rtesults stress on the
controlling mechanism of the edge-effect of a subsurface heat source region
over the distribution of surface heat flow. Finally, a conceptual malti-level
crust and upper mantle thormal structure model is proposed for a brief
interpretation of the magma evolution, hydrothermal activities, focel depth
distribution and seismic wave propogation features, ete, ,
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PELEOMAGNETIC STUDIES OF THE XIZANG
© | (TIBEDPLATEAU

| L Zhou Y_a.oxmu@) Lu Lmnzhongfb Chen Xianyao®
Yuan XlangguoCD Xing Lisheng® V, Courtjliot®

Abstract

During the execution of the Sino-French joint investigation on“the For-
mation and Euolution of the Himalayan crust and upper mantle”, oriented
samples from Paleozoic, Mesozoic and part of Cenozoic formations were colle-
cted on either side of the Yarluzangbo River in the vast "r.eéion from Nya-
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Inm to Shenzha and Amdo., All technically measureable specimens were
thermally clearcd using stepwise demagnetization procedures. AF demagneti-
zation method was done on a few specimens. Whenever neccessary, a fold
test was also done. In this way we have been able to identify a considerablc
amount of information about primary remanent magnetization.

The following conclusions arc derived from the paleomagnetic studies in
Tibetan Plateau:

1 There is positive paleomagnetic evidence to confirm the existence of
the Yarlungzangbo suture zone, which is the suture zome formed during the
Paleogene between the Indian and Eurasian plates rather than a boundary
betveen Gandwana and Lanrasia.

2 During Paleozoic time, the Lhasa block situated to the north of the
Present-day Yaclung-Zanghbo suture zone, along with Himalaya region and
the Indian comntinent to the south, was associated with the Gomdwana, with
a paleolatitude of about 30°S, which suggests that the boundary between
Gondwana is somewhere to the north of the Lhasa block.

3 The Lhasa block had been separeted from the major part of the
Gondwanaland at an earlier time than the Indian plate. It is estimated fhat
the Lhasa block had moved away from Gondwana well before the Late Ju-
rassic, as compared with the Indian plate which had possibly done so during
the Early Cretaceous.

4 The continent situated at either side of the Yarlung-Zangbo suture
zone has been moved northwards ever since the Late Cretaceous, but with
different speed; i.e, 4cm/a for the Lhasa block, and 6cm/a for the south-
ern part of the suture zonme. As late as Paleogene the collision between these
two continents took place, hence the formation of the Yarlungzangbo suture

zone.

(D0 Institute of Geophsical and Geochemical Proapecting, Ministry of Geology and Mineral Sources
@ TInsitnre of Geomechanice, CAGS
@ [IPGP, Univesite Paris 6, and UER des Sciences
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75 TR R DA Bk i 2o A B A IR EVE R R TH Y, TR T ERIRY Kirchvink 3 2y &
sr¥T ik (1980),

ACERILTR.  CIEWBRR A 15 450, HAPTE R AR E AR ERRIEE THRN.
XA, JATRALA—EESG0, HAMESLE0T, MERMH E—mRT
s (N, A8 ERRRSTAR (EILPERE NEM, BOTLTR 0TS
RS (R R A ECBREE680C) ZRIMEH R, b, SR RAE KR EERE
P TRR TR 2 )7 Tkt AR5y N R B RS, FRAE 600°CH 48
Bk JLEG. RE1D, BARABNMNERNFRM (KD, HL&7EHE S, #EdkEd
HIRmEIRMH L.

RZ, RALZNHBESEESTHERER, M54ER23, X4 R AEMBERTER
B ES G RGeS T A HEME S, XFRETAAHEE#RME, x5 LED
Wi AR A BTN ERUG. AT EAERETEMTTRTIN, LHRAREDY
WA SR A2, LR E, D=2383%°, I=25" (xys=9°, K=57), XAF BE B Thin
WL T RN, #RkFik 89 (McElhinny, 1964). i, RARLI2ER, X
HBRETREVRREL: GFEERHAEHE2 LA, AEHTEESHGARDREEEE
HF (R . XHE, NRM i R —S s ToHHF AR R, LREHE vy
AL M B R 2 BB M. R, B8 ERHFRSHABRMABE 2%, Wil
PEBE-AKRRELS A, XA REHYE T —ERRREHNER—2IHE.

Em1 54, BEANEIRABBIES TREMWRERER, 268586 R ik
FRER s, AFARRERAEA SN, XBRBNE TROZHEEORETFBD TN,

TR A2, B AR R E, R TR EERE, FibWEETER&ESEIE (3
1, ays>>17°), RAHEIEM EEE IS BEE, I &N THRBESEAGRLS. EhamE
STHMAEE 5, RE22VRIEEERCILERNER (Jaeger, FAA@IRY. B,
MEAN DY, TEREL KRR IER RGN R R > LT iRy, HH, RA22&1x
TFAEEGRLUEHSEE, 20BN RIEE, HERERRZD.

B EEXNHBEN, WEBERSE IL (Fh23, 32, 83, 38) (H4-60 i
M4 CRAL 29, 30, 34, 350 (B 5) PR RIRREtt. Fra th bl A RPN b do i ik
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Tabel! 2, Takena Formation (HT componext)

D) Wy | ooy M)
RN N aw (°) K ACTN) #{°F)
7B AR E R
22 12 31,2 52.4 -0,8 15,1 8.4 27.4 67,0 272.9
29 8 =18.1 - 56,0 =-21.7 11.4 4.3 31,58 58,4 315.3
20 7 170.9 53.1 13.5 25,5 10.1 3.8 69.3 230.8
32 ] 1£.9 64.3 1.1 27.0 6.5 64.4 74.3 26744
33 5 -11,8 5.4 -19.1 24,4 7.7 45.% 65.4 321.0
34 5 4.9 7.6 -7.5 29,0 14.0 3 73.9 298.3
a5 4 - 0.8 41.4 - 8.0 24,1 14.3 42,4 71.7 290.3
38 8 — 5.8 - 28,6 -4.2 21.7 11.5 34.6 70,9 284.0
1.4 25.1 71.2 288.4
BB 8 {®;5= 48,3° — 5.7 22,6 8.3 45,7 Ag=7.9"
k=2,3} K =50

R T e bEg R

B oo BFEMEEBIRFHHTHERETREN. BRFFEEE
KH#: BREHFR: B, ROMELEN N

Fig. 8 Stereographic projection of mean HT components of magnetization of the
red beds in the sonthern part of the Lhasa block before apd after corrocting for
bedding. Open box: present field direction. Star!present dipole field direction,

S B—FREESERERS (400C—600C 2D DALTHRm: $FTRAMEMERER
& (#620C), DMHTF ;T (LE4-D, Bs). ERTEIAHER S, LTRSBTHAY
BEDRHE (Es, EXRERAD, RETHESTHEHE®,
NTE»RAREY LR, AHEREN. ERAER?2 LB £, BRGT & °F
e PR R, BESATEAIN GFTF 8 AMRA, K M2.335 46), BBAHTH)
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#3 BIMMBECTES

Tahie 3, Takena Formation(LT component;
£2(7) (%) D) Hn
Q%#}’i ™ 4@5(") &
B oA R K E @ B &
23 13 3.7 (2.3 -19.1 i0.6 7.9 28.4
28 8 163.3 U155 164.8 — 4046 21.3 7.7
30 9 207.3 - 67.2 193.1 2r.0 14.3 14.0
22 9 — 6.4 60,8 -9,4 21,4 10,3 28,4
33 1¢ -~ 0.8 11.2 -20.3 29.1 5.7 71.5
34 5 0.0 72,1 -18.7 40,3 8,2 70.0
35 3 2.0 45.9 14.8 3.7 12,8 93.4
38 4 L49.8 —~37.10 28.7 14.9 18.6 25,2
oy 8 4 28,5 -2.9 21.8 20.1 8.5
{Gos=38.0° K=3.8)
6 A IE ) R g ey 6.2 0.2 - 3.2 25.9 18.7 13.8
(Bup=86.1" K=4,4
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Fig. 10
of the red beds in the South of the Lhasa bhlock showing an imperfect fold test

present dipole field direction.

{overcorrections ami undercorrections). Open

B 10 fgcibEriiil R LT ER MG R BRI AT EANBEESR Gt
OERPREIE) . REE: BIUEGHM: BE. ARBRE TR

Effect of the tectonic corrections on the LT component of magnetization

box: present ficld direction. Star!



Bk (D=3854°, 1=23", @,=8.3°, K=46) EIEE S ERE RN,

M FLTE 4y, FoaH28, 32, 33, 38 (14, E4-b) RAEHRBBMERH, MEA
29, 30, 34, 35 (FUH, Bl 5), HEBHSANGHHRE RE, LR 1RA (23, 32,
33, 34, 35, 38 W, LTS E THREN, W7 RL295300, #H2RBRER (B,
XA R T A # R 500mEHE, WA BRI BRI ERIINE L (FR30kk,
MEZH. RERNHE ., Bz, ¥ FLTRSMENRE, HESHTRELHME S
Bttt Be (RUS5E 100, 28R AM0FEHFR, HBEI LA TRA205 30 (R
HEMD, KWEEER, $HS%EKMI 8 EE 8.5 (LFIEA 2.23), HIEEF A
(Mc Elhinny 1964} B, iXFsE4AE R AHM T 95 X A FE S IE B %k M5 12.48)
BTHE e F—F 0, Fie st TR0 R TR, SkrhEn TR wE
HO5 N B K F M &SRB NEEET RSN, XTI HBIZIZE Y R IR
R BN TR, &AM T - ER R itie. % & X E,
LTt HT R 47 .

2. HF¥FmBE

(1) NRM

SILAMBR, KINGH R S8 LA Sk, RS (RA2, 24, 26, 27, 39,
41, 47> WREEEIRE 102 510A/m 2 Al R AR, M 5+20-4—3.102A/m
(KFi25, 28), {ARA40BRS, H NRMHEE—3 A 4-107'—7«107'A/m); FE5] &%
SR R PR AR 81072 —24 107 'A/m 2 jA],

AAFKE (25, 26, 27, 28, 40) §y NRM FR#FH&Eb. RA255211 %A M,
THER A E A E R RS FR. RARORIGEMRETR (RAEET o, M
ARMT), MRK26528 0K (0 28-01 B sh, ERIEME, WEBTRG, BE
k. R 2 EMAERPESAEAEYRIER, NRM JRERFHHE S EIL g g
., BE FHAEHRIT MEREM. B, Ra2d4, 39, 41, 46547 H RIS
., Hrprh—iy (RE24, 41546) REBERENE (KREFHM) BH.

(2) /HhERBIIE

e EnwEmmE S, EMNESIREER 2RI P FRERN, B~ THRA
—Aaib. ITEAMLE (RlE. BRE. ERHE), EXWSEARROBREMYT B -
CRA[REEER LD FEMAZS, MUAREBMMEASEELLRE, KEE—-IF
AT AR, ERAAE, BAERIME—-S0NEMERBREDSF, H
h—AEAFREE, TH—fethibhi,

RELRS BB ENHEADE FomTHENGN, FHEREBTAVEEER IR
MRS, A%l Td, EBERBESARRREAR, RBRLIVETEN LI —2
o ERARK (24, 26, 40, 41, 47) o, AHEF—RET 600C, AAKEE ik
T, MED—ERA, FE—RET 00T HEZRRME, X AHEEYIED.

RERNAHFRERAER, ARB\EINHENT AF SHB@EMEEE, TLIRS
H=AAIR 4.

Afl (1, Rg2, 24, 27) X—ARES, FEHLIL0mT (K 100mT) 254
fp b, HER Bk, W LRER, XEERGHEM TR0 8 R
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MR ZE AR M BLE (E11, 24-01A, 24-04A),
XM aT L ) g M E AR B A —Fb O e i 4. UoiE IR 5 (L EL sl

Bl 13 B2, RA0RAT—ERSEE, WWFHIR2T—FEmEE. K
BB s & nfE W

I'ig. 13 Same as figure 12. Site 40 reveals the suporposzition of a component with
low Llocking temperatures apd high coercivities and a component with high blo-
cking temperatures and low coercivities.

MR R BN o, Rt B, 207 THBBERRSNFEA (65 9 i
ft. MTHAEENTENEAREEERAD FPREIR N nE R, HMEATE
FER R PR PR 2y, RAXFER AL M, D has B m —mia g mamn
TORREE 2R (B, 02-13A), —Re3kUl, XTiXEARAR TARRR,

BAl (12513, Fi 26, 11, 47540) XERFJAFREM WS R, L#kh
5@ om AR RS DRt AT REETRARBEM20% 338 (LIE12, 26-06B),

RIBHE—EOE B RNILRR S, REEN RS, BOHE Bkl Ry, £
FL#AIIELI600TC (W12513), SI1T— A8 (13, 41-07B) 78350 CI M5 A BE T,
JCREPE R A HRRT, X PeAR AR WL A A, FECERYE, WM R PR A B
B, TR0 LM, RERPRBREHARRR, SEARE (@1,
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N/N . N/N—
28-044 | E/UP ¥BYT 271 A/m

En
N/N. P

! 7312 Am

M 14 cEXUAREAF (L) E#H(THRBERBZidevelddE (RYILE L 58)

Fig. 14 Zijderveld projection of AF (above)and thermal(below}demagnetization of
volcanic specimens from group C(lsee text)see figures 4 and 5 for conventions).

' f’iﬁﬂﬂﬁ&. %Jﬁ«iﬂmﬁﬁﬂfﬁﬁBﬁﬂi. E%Mﬁuﬁﬂiﬁﬁ—‘ﬁ%- E@Eﬁhﬁ%x
MRt s —RE A 2 (E13, 40-01A, B; 40-02A, B), XEE/HENIEHME,
R EEE (5500 <Tb<690T) MRS ABITEMSR H (20<BeC4omT) HFH LK
(Bof MR IR, TR 2438 B (300 T <Th<C500C) & 4H-BI% M F a5 8 5 (Be>
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60mT), REFCHAILERMTESR, W—FRPETTHREEAN, W TERMEKAE
W24 (b —F . 3Bl FEadXA- KRRy, DREHEITERERS
BEMNER, ARMNZ 2 EARISHERNEE (C Coulon, [~ A&,

Bedh R AA0TERNMATE RS, BT AR AR B R AR RN SR

Cél (K14, RH25, 28, 39, 46) WMEFZHNESR, bETH A8 E 58
#, AA#t—F RIS RENAHA. KFRAEKRT c00C iRBEH, AEFRimt. [
H, e H8om Tl FYKA R T, AR IR R AL HE th BE 4 ik B T g0 6 LA b {HAZ,
TR 2829, X PR AL G B S B o U8R o B3 (14, 28-04A,B539-
04B,C), FCiEWEFrbER Ak, FFRA255 46 BREICS, MARRBET IR, X2
FTREFREEMERREMHRE. A THRESESZAN NS, ANEHE L hRFERELE
FIMFEML, —AHAFREFS0mT, B — M ERGEABESnmEEEE,

f£BHR R, FEHOBEFTH RS, HZHRMEAF LM, LIERERAR
MR —Ftk . M —E DML (CAREAZ4) B/ MR —BMH
e, MIBREZA O FRHIT. Rk, 1 AlHGd, RAR—&L (REHRY ARG
TR, WHOHFHEMARTERSMESE GO EEEREHEFE
RNV,

¥4 HFRLLE
Table 4 vocanics of Linzizuang Formation
Do) i) D(*} ")
£ 4 o N (n) ~ B Age () K
Fi N R i 2 m B B
b5
24 R+N §(14)> 151,7 -20,2 160.5 -30.8 13.6 25.1
26 N 4(5) 6.8 5.0 13.7 34,70 g.n 109.3
26 R 20(13) 207.1 - 67.4 182.0 -28.3 5.8 105.8
28 R 7(i4) 186.4 - 23.0 180.0 - 18.6 63 91.4
38 R+N 5(5) 341.4 44,5 346,4 15.7 2.5 18,6
40 N 646) 357.2 60,8 354.4 35,9 1.2 252
41 R 6(7) 167.8 - 45,2 168.4 - 20,9 5.4 153.8
47 R 5(5) 145,1 15.4 145.1 «14.5 9.6 64,7
T 8 170.1 -850 170,9 — 25,5 11,9 26,4
(Gos = 23,6, K =5.5)
B AT 7 174,8  =89.5 174.8 = 26.7 9.5 41,2
¥ oM (@ys=20,5,, K=%.0)
TR (46) R+ N 3 178.5 ~12.7 178.5 —12.7 12,2 102.3
FFEX
Hinds s 9 - - 171.8 -24.1 10.0 27.3
¥ 0
dRIE(2) N 10¢15) -32.9 30.8 ~3.9 48,1 6.3 55.5
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(3) &R

BRBEMH RGN & (Kirschvink, 1980) £ B ¥pcl H R & it
iy, E—AREEL, %63 TITRERSH, BETLUHNA, SHMmEsEET
GTRRMES. flin, RR39 GEEIER ML, HERBEEMR, RK0EH
ey (REARTAIRRIIRE T . BFHERERBRILNR Y, EXRPFEELATEHE,
ENEPESOEESR. BMRANEREIERN.

RBUZREILHRTEEARER, RELHZEARBAR: T8 (B S
EHEREAH TR BENRBKRE L, EEEREN. RERESYLL 28 2P, 3% % AD
ayii K (295=13.5%), MERBARREMNZPARSHX-FZHTER, RBEH K
BEFEHT,

RRTHHGTFHH N, ERLhRd, FERPTRRBBB Y M. X4 RERR
ARFEHBADE R EFAEK L, Wik, HERELTENBRM BERANTRE,
LA, EBEHTFREHFRN, BAEHRETAEERN,

FERF30h, HRILBRE, BERAE A ARSKLUTARTRRMBRSZMN, e —3
SR, WAL 5 MESATE 2 MRRBE. ERXITRAT, BEMTL B P EH
I, FIEERUMET R ¥EHTR. |

ERAWOE, ARMRENRS, DGRBS RREBESREE, SIMAEEEY
R, FR IAETERRESEESHSS D, il IRET SR kS REH
B (RLARIR IR 5E13). HEBYIER, LAMHH (D=76.5", 1=84", ay=9",
K=109), KMMIempt, BB TERSHEMARMLHTE. EReEsmnE
i5 L, MRRETHEME (D=3.5", I=64 @x=9", K=100) SMAM A X i &
hE—EHER, AHAE LTERERCBRBHN. BRE—AEMRD AF MPRENFF
BHESTRIBFAUENR, EMRXAFEERERREE HEE. Hin I EAE R ER,
BB Z T MET2 AR, LAHBOBALERGHEMAE, Bk, XM Hny
1Bk TR ERAE N M HAESE (R,

ER 4P, WHETHRTZAE 0 (41-07, LRBHIL, 41-08, 41-09), 5K
REAR, ML, ZUELQSHKERATR, HASENEBEAEREY &Y. £F
—miR, BRHFRE K, BHAMEEGFHFRAEHY BN (ax=236"), i
FIgAE (D=137", I=27") ERE—PRA (W& HEHERE LG, X &)
BB, AR HEARE, WESFTSHTRD, ELENMR A N B\ 0B B (L
Hoffmam 1 Fuller, 1978) . fiH, EMHTNEXBRHRE P EEAHIEE, ZEHE0T
Wi, RAIBASATEREES X=E4F00FR, EHHEEEAESHAREE
(2K (35N

WP BEAASERA (24, 25, 26, 28, 38, 40, 41, 47) ES{EHLERAL kR 54 B &
EHAETHEES (FH. BKPNISRARRBEN. BARERERES, BAARESD
RABE. BIsHHE--CREFRMN. HAUE0E0ETHERE, 558N Tk
AFEH 9% (KK 6.58ME 26.4, RBERZHHM, FHHIEERAFERNY T KS/KG=
3.7y, HAH THF R EESEMEESR A5 D=171°, I=—25.9° (X% T D=
351°, I=25.5°, ag=11°, K=26),
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%5 Bhawmiehg--Rk

Table 3 Sumymary of magnetic direetions in Naorthern Tibet

| i
ARl

MBI | N DCY L3ty b g%y | 2N 8¢ a it K |Ks/.*<f.-

HONY B () K
BEpdi; 8 - 21.3 BT 25.4 13.3 1.3 %.8 57,0 8.2 |53.5 325.4 6.9 108
(NE D
b S PRES I
(MTHE 8 - 5.7 g.1 22,6 11.8 4ed 8.3 45.7 10.9 {v1,2 238,4 7.5 50
B, A =15.6° E10,5° E
{50 b 8 P N =0T 3
PHRAIT ] 1 |-12.3 £.3 2140 12.5 3.5 B 37.3 11.0 68,8 369.3 §.2 48
FHN+LUT | 14 §-21.8 48 ] 22,5 | 12,4 2.7 | B4 | 531 — |63.4 328.2 4.4 68

MAET B3 ol iy 23.8 12,3 (2 =7.2)

T 3 g i -4, 11.2 Z5.5- 13.4 6.4 11.5 2644 4.1
(B=qg5 Mal
BRRHE
(LT § | —2.9 20,5 21.8 11.3 11.2 20.1 R.5 2.2

FAE R I 5B A R

B 15 HTRmKUsERSESHTRERERERN. GHRERRE. ETEY K H, R
AR EX S k. £E. AREHR B RLURRGH M

Fig. 15 Stereographic projection of mean site (lirections for the Lingzizong voleanics
nelore and after correcting Tor bedding. Kormal dircetions have heon reversed{underlined).

Open boxIpresent field directiop. Star! present dipole field direction.

144



REAGR R B RBEFE R kb, T EE, EHMSHREE, B, HHB i
MERBRRRAEN, RAZMTRSEH TRENEN M, A0Sk, bl
MR ER (— A FEHPIFFEAS R, SHFRARES RTS8 BT 4 |
REAE R RIS . % KA #58 U-Pb B8 4 53Ma (Scharer 4, 1983), R 52
EHIERAR. HTHEEENAERKTIES D20 2300 GERERABXLERN
BifaFE, ROABRBETUREK IR s M EASRERERENAEYE (£ 4),
HHBFEHFE A D=3562°, 1=24" (a45=10", K=27), XFk P2 B IREaTy
FHIAHEMER.

R 2 UFMMFHT, RTSHFEERIMGE, FEATRBE. ERAEEZNASRR
WU SR A E N, RRENAERES50.5km, FHRAHREHRELAEREN, £
A A RS F N, FmEHFHERNTE 4 HESES, ERBWENR, B
T T LRSS ERARG S, FEUNB R bEERS (RE1L, 02-13B 5 02-134,
20005 400C 2R, RELENENT - SRBENRS, X—RoE FESilinH
EHdG, BWERER, FHETEY H A D=360°, I=40" (a)=6.5°, K=55),
AR ZE AT, REG ARk —,

Ry HE R S OH

RERPTERNSH-FRMBPEHAR AR EREHH (EH16)., EREHBBESR,
L FhgEsh s (HRAE) Jb3E, RES MRSy N, FEEAT), N8E &4
ks (HY 5 L. &8k T2k lagRE -8l hm. b, REmitisitg
HELEWEA 2, BEKRUS ENBARRAT R, TENEA-BILS4EEYN (@2).
ARl & bR 1 R G R R B SO R B i 4y,

1. ERBHEE NERNE

SEBEHRECHE R R LR AN (8 8) AupkESmET(EY), 9%
HEEACE B, SREMENEERE. Hik, X0 MEE it 2 maiiRmy.
EARENHRAMA B2 (ALK, BihékFa i B2, B4 60Ma g,
Maluski®®¥1982) . BERMY, LBHMBEHYSREMN, AXSREEBIED, RELE
LRAEREMKBAT (110—80Ma), XEXETHBERE—BH. BNBTU 22
HRYE (1082) MEMIRER, WAHREZALHTERS, XMNRLES ERLEER
R ELERN, FHRBRMGLZENEK (DRM) TRELEFERMEEERD 2 f1 %
FHCRMBT . %, HEAMELPEHREEGEy. DREY, H£—%RKh, L
MR ZERRERMERRFS, B s0Ma BEAM, i, BAEXBIERENMY, TR
R12522, HEIRRESBEHNHER, BXHEY, THRINERTEFERRY
AR RER, X7 RERRE N GIBGHCRME I BEHR S .

ALERSB DR AR E SR (E8), BREREMERRX, XTHEHRFARN Y &%
G, —RATREBERSHTIR, EXEREANKENES —EHTFHESDERE
HRRITCHEETI S BT, EMKABRDPEELENRARYEELERT Sk
e, M (8 BmREMIMAES AHFA. BATNG, BKinRoma%ErisEh g,
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B 16 SRR AL OB D SRR OITH WD) SR il B R shu it A i,
LA B Tt e P 3 R i P07 P AR PR R

Fig. 18 Stereographic projectjon of the mear primary directions of magnetization
of the red beds of the Takena formation, North of the Nyainqentanglha range
(direction N)and Socth of this range {direction HT) and of the mean primary

direction of ‘magnetization of the Lingzizong voleanica.
HARWE — AR AN LEERELS AT, RFUREHFHEREREN F W B —F
I, FAFHEMALETHERESREN, ERSREGE, A —-FHlasa, Xkt
R AR A, EOMERERRERR THE (15°—20°) HER&DNT2EH, H
FHEHBHA GOW) EFEEIETARBHNESLFR (20°W), NH§EHhE Jb 3T
fefrsl BB Rptet, ZAM-LHmBFE ERAREEL").

XA R AL IBRNE 2 S WHT Rt F I E L M. HT &R —i}d i
irh, ATAEAII10—-100Ma (PUBUND) #i 80Ma (H ELEREIRMERED Zialaifike
FlRE (CRM) i, RELEAXLKMHABEG, EIKGBRREZESHIN, BHHifA5%
A —F iy, X, RIBBEIRBE RS K BA: AL (NB4) X 13.524.5"Ns
R (HTH4Y) H12°+£4.5°N (K5)o XMBATIA AX Bifhui v 4 £ 2 ) I 453 i fig B
A A B o

B—4E, NMHIEA SRR EAFTHNEASRE (s SHE16), miZdhpFEmien
WAL RWHER, XMRMERERENHL ZAHEREEEARNESE, JLiEET
et A R AL EERE T 21,57 £6.5°, MrEMRALIAK S MERT 5.5° 8" iXH, Al
MR R L K, WA ER ZREER T15.5°+£10.5%,

BJE, $RAi1A GLR ] GE S 6 B A - K2 B b Pk A0 58 55 B0 i B A TR AT RO 6 T 2 14,
AURATE/FEAD S O TUHEA RAMNSHT Fifh TS CksH,
R R D=347.5", I=24", HERFHRKITEH (2.=6.3", K=37); &, IE#M 4%
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KR b Bk P AL T99% (R 5 M T 4R, KS/KG=11, MKS/KG=2,55R],
AR N EEEAL 9% AT . @, mFIHESTESTRFEMNRATRMNREL, X £
— A PR AR T 55— AN P R RS . A0SR P BB IR A O ] R R e R 22 R e R 1 S K (L TR B B
X R (ME5. N+HT EERE), #MamfkELR: -3 8 (7=23.8R
24 . 0°bhgeRE R B —FAD, HIEMmPrZ e, BosuBEEEEBEER . E= Mk
H, REGIAMA, KRAES 6. BaoirEFaERBEHHEI=23.8° (&5,

FRAZEREIGESE (BFFMRERBEBVE REFREEL12.5£2.5°N,
SARCRMEA M RE RN, BrmeEARBRL, XRE-S0HY, BIbAE 2 I8 #
B (110—100Ma) B EL EHRMEER (80Ma> Wbk, R ERER—% K
Lo RAEERWLE, BYEBERS (1082) TibAH CRM -ERMHEHGLE B, W
WHLRTWEHAT, ARESRENTRARNEENM, XTE—EZRBF LS AT, [
Bk, BRIt BEOEHEns AkRBEAIEN, IRRETOTHENRR: EMNF
5 76 HORE S R0 ¥ P £ RIS RIRE I K & BBt A, BEKBERA SR,

2, BFREBHRERL, ErBREHMEL

HFEWBEIESBLERFR (K5, HWHEKUABES 2R, mAHEEAN
FREFRAREBRIFBESETEHFR (as=11°", K=26) (RM 15), B&NEEAL.
SRERES, HRE—EHEHRE (L#%5, KS/KG=4.1), XEILRENSH 2 &
ETRARTEAANEESIEN: £—, THEATETINREGESROEERE, mF
Bl B IEROE AR, AR ET s kU RS FERNE W FEwE, LhRBE e
WA CnfER A 40 MR A MR SATRUE ERAXHRER) BoREFRERAL,
HE M RETE M % PmERA25527 |, AESHIAFRARTREDT 54
(RE15, XBRAMFEHHTARTIERETRBBHEEM) £=, ERE 10 B
A inR BRI KEE, BERNRE, XL, RFRBERITERE KM
B, XM BER T 10—20Ma, HFRAAMAHHSBITER (60Maly 48Ma), RiFEHbH:
AIRER N 200 T 46 /s K s bEde, TEABLERNE, FHEI1s L, E4E LR # 3
WAHBREE, KEMRETRARKAGELEE. Bk, TELHAY, EXRTFREAKU
HREM, XSERLSEMBENEE, PR T5AmE A RRRAgE 10Ma L),
BN BB FRTRAREH, X&SKUSBENEREX, N5EHELHAMREY
o ) — Bk A % . ' S

fefER e, WEAR T LT ks, XNRRESoREEHEN i
B AR5 % AEEARE LRRIER) . SXWATLUAN, LTWREZHMIERL: FEI5Y MK
BAFEE, LTEREEAKTREESN EBARE (AE5), TREXNEERNEER
Rk R FEME R A EENB, XRATREHTXINEWEER B, EE-0L, &
HTHERESENSRALT Fihw. ETLIEN, Bd8kmaERE, SBHA
A-2EBRANEY, £5—FE, AmMFngpaREfheEyFRnlL, RERE
PR ATRE, RRMEEHATFHIR L, T, TFEBRAREFINRZSE0N
BERAAER, NWEHADN BN —DRARBLIERT. aRBHSLmE, ENEN
BEEFEN, WEBICEFHAEMLEHEER—AE RRESY M. AT F. K
PR BEX AR FREFX -2, RNGEAE-RERFHE, HTFEEEmkT
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RHEAT M. FEhiFE B FE S, KA MM M £ 2 250, kSRR fuds
A50°, RIEEELEAFZE GE 75 WHAEHE Gl735°) @mitE, HRibEm 4w
B, {13122 A TaBERTHAUETEAMEETRENTTIEN. B
IF, X)), EAREEN, MESEAFZRELKFAREEERTL, RIAMNT A Z B
AN hEZAERRNESBLIES, mMEEEWE, BYLIERN, SR ELANEDRA
M RIE R0 3090 OBk JRMEE R 2D BB 60% (BIFE—F/AHLEMNF LD, X4
EHE-HIEL TRRHHIRR: FEAREBRPICREN LT HREhM FEMIBAEK TR
HIEd: Tl Y S ) '

RITTEA5 Y APk TR K IH R A LN ETEARYE G4 fd B fie— 2457 iy
1B R & —5 ), WLowriefniKeut, 1983), WS mIBRA, HF75%MLTH H %X
—Hpk. EAPA—FRE, WABRARETREEERSRSTRE (ZREBRHHERA
23, 32, 33, 34, 35, 38), XMRRRAEAZELRIERSENRAEY 2 6, LXER
HEFAMENY, REREERESPEEE “hERLEE, IENETELERNE
Hfy, BREFEZEERNHEZEL L CRA2E30) AMB., Hik, SHBRBERIEE
R BRE R WERR . ®ITINh, RELHTE, BREAFARERZENE
ARAFREF, FLE, HTREEXRTHEMNETRAHEARKP T, mH, £F3
55 T LAFR, M6 A ERERATENRN LT FHHR, ETENK TN
FHhl EX SR, RESER 2ARBERSNEAGLTE TFHMEAEIE.

XAFMERE, BFEMRERFZRUERBR, B 60—50Ma 201, LT &4E
13.68° +6.5°4k, EHi#t-—-FdEH, MIBRFLLE, HBRH BT HBHEE,

3. SUESHMHRILL

$i%ﬂ%%%%ﬂ%ﬁﬁﬁﬁﬁﬁ%u&mmﬁ%ﬂﬁwﬁﬁzﬂo5¢@I¢%
BN RD=338", I=40° (hEX%, 1981) £ D=335", I=16" (H&HIZ, 197D
FifrEfzEs, TR LR BRRA L M. W%, ERihxmixid, ¥EH
HETREMBMBE. RO, HTHIK NN BAKERYE, AR
BEEERAEN, X—RERMEP—BXE CGREXSE, 198D HE 3§, BFEH
HbEH, FAXFEARME, FARMRBRERRI0YNAT,

S TEA0 dy R R B IE — RS R BT ¥ 2 /R % (Westphol &, 1983, 7R 7T R
Pozzi%s, 1982) 8y, XZ10EFT KA EERESELSBERH - DHER (D=
333°, I=38°, agu=8), HBHMAEHELEE (21°+6°) kA XHERENL., XHERMT
7, WiEANSEARBRBARNEE, 1980EEFHRERRR TIERRHES, 7
MERkAFRRINEAEE, MEERSERBEET2BA, DSEKAREEL RS
Bk, XEWUERN. DIMEEREEM, CORRMRAB650CH65THE. RI1E
AR, NPEHRRERERTBENEREs (HT E), E—%EET, 650C R
BRAEESNEY, BFARSNEREIREYTHBREEEN. XB, BRI AELER
R (1983) RBMLFAMBHMNE LI FHEELRSE, BUEAZLEETNREER
W, THECEREMBEGRAERS (LT R BHRAER. XEbAIHRE 3-
a, BARHH S-S L LEASHFEE. XA RASBTRESBMAE, EHEGHT
RETEWIEI 5 17, B iL Xfbh ik o3RS i VGPRIEN B APWP (Pozzi%g, 1982), % T
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BRAE AR 4y R AR IR R e b0, WTRE R F AR A E A RZ 2R T,
BB FXMRFHEKNE BRI E MBS RAHHELERT (198D K
W BRHARA CRAE ST AEMGR RA. BiALHERE T2

. # B

BE L RHSARENHIVAE, AEEBRSKTRHEBICFAEHE S, 178 EiFf
TR AZEERLGHRAERS. XEHAMANE. ONFEmERE XN
MR, QN EEHFEMNGE @R THRARMHZEREE GXELGIAY 23
Y. EAREA, BIGHTREMELRERN, HHEMNRABELREHMmFVRE & &
YET b, MEMI4R M TR 100Mak M ¥ ik iz,

1. Bk EEESETHAEE

ERFERRENLTEERN, BEBIBNREREEATZL - BNEERLET, &
B ZEM (Albian—Aptian) 0R—fdE Boo B SR, W HXR SR EHEE A
R REs BfETHRIEAREFESTHELE, I5TEMHNIRE-&
fr, HPEHATZESANKHIRZB NS SR LTk 2RI RN, WaERER T 1k i 3t
AN-BIT A BB EEE 3 (Marcoux8¥, 1982), HHIBHA—BHR B4
— A JEE/BRES, X ERRE (AlagreZ1983) M. EHEEHE N 3T RIEE
RN E T omaem. REXER 8N E, LPREEE, LREEEERE—
#, MBI ESHEBZARAEEENEHERS TS TSEESEFHMTEYESE M
#1.5° (RAE2. _

FRDBERES (LEAZSE, 1973), BAEX OB R ALY H 0% 55 B
(Allegre®s) HohF, HRHEA-BIAAFNREERILZRAEREA ER B 2
Bl BN1:0MagS iy, EIMHMANAAHNAAERSER CERES, 1973, FHit,
RIE M B RS R AR A, M BT AR R g, X ST AN
LRSI BN 2 E (Jaegerds, 1982) 22—, hXEHEHBEENERN
BB E S EA12.5° Nx2,5°, MEMHBFLHMTIL N2, (PR SBHELW
e . - ,_

IR RAL R MBI XM—85 GREALE, 30°NB&% 5, MEmEHESR
MEL7, BREAAPWERETHHFRGM 2§ /% B (rving, 1977; Achache %,
1983). TR (Irving) Fydik M EREHA TERERILE, MRS (1983 B LA
EHEEERETRIEAORSESPH. A, XBHAERN TR R bEann, Wda0—
goMaji B F th iRy, ROMBEEB, #£E30—90Makl, FEREMSG R ZEH BAMHE
Fe: BRI (rving, 1977) 421°£6.5°, WMEE(FSE (1983) H17°£6.57, XFh 2R
— AR A50Ma, XBHFREARWME.: TR Q1977 ML Eb17° 270, THRAEE
H% (1983) HgE/ Bt LANRMH18.5°£7.5° £100—50Maf, Rifhihbh R
L&z, Xht—PRBETREHREXGLEESRES. BRER, EX—MH
b, REHERGER—SE L, BENSEEHILAGESE. BT50Ma GEF 2 R
MR — R R Er), HSELNA BTN T, LELFE LR ILE, #
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ve KR CAWERERb ST, A9OMalLsk, X Btk i 5545 01900 £700km, i M 50Mal)
Aeik2050700km, biRBRRRMEETS (1983) MBEGER. X462 1 54 (Molnar)
FEARJEH (Tapponnier) (1975) RikfoJeM-% (1982) &M LM, B & @ 4
PRSI T A YER, BN ESE R ELNER SRR, ITRANESE
oHRE 1 TF 2RI I R AR R, BRIRRAE AR R SN AN S, xRk B W &
G, WIMERAEE Lofid, ik, R, LEFEmEEEE (MolnarfilTappon-
nier, 1975; Tapponnier®, 1982) M THRUCLR KRR EGHEREHE (Allegre
%, 1983; Hirn%s, 1983),

WifHR I, B LB RA RN S B R GBS, 1981 EXEXE
T BB R REROR RS 8, MERG TR, (i, &R
78 (Allegred®, 1983; Joeger%, 1982) LiBll, HifEMHedemg SR UE— AAL(E i & &
EaAt e Bk, iR RER A R EA, TR~ TR R, I,
AR TR 018, WA AR EARESENE, EPEE S H(Allegre
M, 1983),

R, ENEPARmE iR (EITHEgh 8, S EE A M TRERHEMN —2 %
£ 91°E, 30°N, fKlootwijkfn Radhakrishnamurty $1$8E FF ity APWP 312, #97F
ﬁﬂMds BIARE TR o] BEAE PR R ERTT BRI MR K F o (TopponnierS, 1981 # T 55 ¥

ARMATIESEH X, BALRENELZZT, BBaBEA—HH12-8 FEr e,
-ﬂ*ﬁ*aﬁﬁiﬂﬂ{ﬁiﬁz —ZH, BREFCHRBESTHFSA LS ERSERIE, MXHEE
SRR RERETHIEMAPWPHRH#MIT, SHEBTRRESE 1% 0 DSDP 2t
O H B HERMEEFEE T (KlootwijkfiRadhakrishnamurty, 1981) , fnRitBms
}E%ﬁz‘ﬁa{ﬁ#&ﬂﬁ. %BA&&EE%HEE‘. Mﬁ‘fi‘fﬁb‘)ﬂé ﬁﬁﬂhﬁ& %%EWJEIIE?&&E&@
WE,ﬁnﬁE%ﬂ#ﬁﬁmMBl MCT Bﬁqm'ﬁ'ﬂz:fcﬁﬁ‘nﬁﬁﬁﬂ’}#% (*&llég:e 1982;
Bury, 1983; Brunel, 1983; Hirn%g, 1983), PHERIE/CHAT&HRBENT, NE B (2
M G2 ) o # br b i grgch, B85 T Mo mE AR S RIX s
FIHs % 4 T 4G 10 2 RIRF &R 2 iy (Besse%, #ER).

B, BESERNNE, AFcauideky, BEEREN, BAYUEBS R
¥ (K17). Bk, dHied/pmasy (1983) UM HitARERZHm B R, 5
ﬂm&’]ﬁcﬁ i R TR E .

. MiLESYEIE

ﬂj&ﬁﬁﬁﬂ%#ﬁ%ﬂ:#ﬂ&%ﬁiﬁ%ﬂ&ﬁﬂ%ﬁﬁﬁ, ﬂﬁﬁiﬁ&ﬁi%—*"%r&?%ﬁﬁlﬁ]ﬂo XA
AN HEEN, HAERFERRERIERT R, £HE, KTFREBBERSAEEI L, 5
LIEREHITE T 60Ma (Tapponnier%, 1981; Maluski %5, 1982), 7RS4
W ERGRIEE Y, ST RER T 80Ma R, AT RN CRM RATRLIE & Q%
fo K OE B BRI A M. AFE SRR I R EE B AP, BHRE
B TR —AH. RFERERNHEBSSEEAN S SR—BM, ML e
M d R T A — MM (B8, TRENIRE, —REXRACRMZ Y (TSN
KR-BILRGWRAIEDRERR), TR, ARIE. RiRmEamn, ke
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A1 EEFaERmNE-EHERMRSBERHGHA ISR (hEN 8. K&
A FRERESEA O1°E, 30°N) HBNHEEE, RSHY (FHBS) REOE (L
%> thfkshiathAly, FIEER AR KA kBl APMPF Y (Klootwijkfl Radhakrishnamu-
rty, 1981), BREEEZHE MM RIrving (1977) R\ERRHAPWPHREADY, BEHE & &
ERE— RN FAEH#SHEEACRHENA (Achache®, 1983), ENESEILAR &Y
HBZEGOMa, HEBERTHRERKFRAWEFERETE, SHRNIRER th dp= A1+
2oV P} 2R HRE), KPP,
Fig. 17 Paleclatitude of Southern Tibet since middle Cretaceous and before the
India—Asia collision, as deduced from paleornagnetic data (middle curve). It is
compared with the paleolatitude awxpected at a point near Lhasa (31°E, 30°N)
considered to have drifted with Tmdia (lower gcurve) or Eurasia (upper ecnrves).
The curve for India is computed after the APWP fgr this continent (I{lootwijk
and Radhakrishnamuty, 1981). The contithmns curve for Kurasia is deduced from
the APWF of this continent of TIrving (1977). The second curve for Furasin is
computerd from a series nf independant Upper Cretaceons and Cenozoic poles
(Achache ot al., 1982). The collision between India and Southerm Tibet is shown
to occur near 50 Ma bot appears to strongly rely on the age of the Canozoic
Lingzizong volcanies. The paleolatitude uncertainties are computed by §p = Adeel 1
+3 cosVT P} /2 where Py is the paleocolatitude.

B iRk Esk T . RAMHCRMERSEAM,

XA, £80Ma—60Ma i, AW BRHIEN B R e it — 2. — R 2%, 5
EHA SR T50Ma, Bk, HFFAUBFRHRESNEILLERERM B, B F
THA-FHIRNEF BRI LN (Allagre 25, 1933), ELB—FHEREHEE,
Allegre®5i i, TIHEREMEMILAES, A—ARAAELREREHZIXS & KB
FiEdE (Coulon, 1982), F=MARE M EHRERR A AN TRESRE 1 BH
B, B Patriat 5 fh FN E S AR XN, AIEEkEbARE LT BEFREN, 8 F
() HEERRAUE, LP-AREDPE. ZHRSEEETHEAMYILAE, BET:
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Neo—~—Tethys 2 F, HE[IEEEKEZILHDEHIX KT RN TG RACHERETERL miE
I REB SN . UK I R 41 W 27 0, WISaMafy, IR BCILIE T JE K
i B RIFRER A A S LR HRIER (“Andean”subduction) (BurglE, 1983),
TATHH R, XA R A ME AN LM, TR R RT S SER
TR UPF R BRI R SR E R FRETEIAAS, “RE” B (“Andean”)
UL, sEhe BRMEREEREESIRMMEA X (Nus fiBen Avrabham, 1981, Tappon-
nier, A AR .

WA B A0 A, BAERFERREE, HEMESE kT EBER
Feo BN HEIRIRNE, Wtk TRtk S BB S L T BB A i A R e 2
[t Ao HFRE MBI F45Ma (Westphal% 1983, J@ 95 H48Ma), £ fE—% A
FEH I B R AR LB B — AR R X SR B, X BB AN AT, R
¥ (E2). Hik, WBAERENRFESMN, ANEB L femit, 50 EA 0%
BHBRWRRAMEEEHBTVNRERR, E—ATESE - MEATEERNAY
LB RER, XA TRAUNENE - FREHEE, LOMENESE MY kR
S5FEHEEEHERE (Molnar fiTapponnier, 1875; Patriat, 1983), #F2 R ¥ RH:
PEHS LA R T AR - 22 2 H 2610

3. REEFEANHSERR

B E b i it b BB AR M L P S AG RIS O T, 3 B b T A5 BE B AR b4 T e R
 EEC R R, BRI AEBRF80Ma (% 5 5B16), S5EER, 8 EaEHL R, B
ARV MR 81 07 I EF . MX T RITEREREMBEL QI'E, 30°N) M &, #i=
“BRNE” Byl A%520° £8° (MAchacheEpy kB MR HWHD, 5K 3 as @b
MR 29— 21.5° £6.5° (K5), FHUIRALILEREIHE L RE B TR /A, W 23
+arKipfE41.5% £10.5° (18

AR EHAPWPHLIL R T LA 8 Bt 6 07 M e IL60Mask, APWP 5E&{kif
DCDPEL (KlootwijkfiRadhakrishnamurky, 1981), 7E60—70Ma Deccan Trappsi
BB s 5, Ut BN B 3 et 1 5 [k i % (KlootWI]k 1979), *ﬂﬁ%ﬁ By B

UE, WHRTHI 11" (B18). XA hANEEEER BT LBTR § (Moluar

fTapponnier, 1975; Patriat®, 1982; Patriat. 1982), FEdmpr—EdRit, xR
WL BBEN BN TIEM MY R A NE0S REN (43Ma) RBREWBY £, TS, 3
T225 B (50Ma) FREHRRE (Patriat, 1983), 7 FEDELES FPiRE £0 4
FHRBEZHESRENMAIES (Patriat®, 1982; PatriatfiAchacheR ), R
BT e EALYERNAR, MRPHEE20SRESBESRE 2N (M 443Ma
40Ma ). Bk, WEHELSMRA K. T, FEHERANE IS 5L 580
%, BEIRERTHEZREARXAGEE, Y2, SEEREHEY E 5B M
fi, WAMREBRFQEES TIL1H 5 E, RARIMAR R B 1ot B4k, 4 fes 0 i
BelEl bt B kIR Y. AT IR, NS ERTA-RITSELE - L E R
WA ERBELE, %&é’ﬁ?ﬁiﬁf&&iﬁ.iﬁ?ﬁﬁ%%@#ﬁﬁﬁﬁi%ﬁﬁm%iﬁﬁ # (Ta-
pponnierd, 1981),if H., 3 Z 7 R KB M4 5IR LA B 6E (R Allegre 2, 1983),
EMPeltzerss (1982) f'Tapponnierd¥ (1982) AL FMELIEHRE £—B M. Hi
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B MR BN] BA-BIT VZ BARA), BIAMOR AMRE, LRFHTE

RELRNNE (NOTL) SQEeEd:, EENABRRRNRERILEMET “‘RE” R T M

B MEY: LENAHERRREARINQILE A BHLEREREY., b rTE R

£L.15) M B 2 17 B B0 IR AL A A BT B S AR M BRI TR MR A B &) B ¥%  (Tapponmier %,
1082y, L: HrEE, MRS R4kED =sin" (slnds/cinPs) HKH, Hihr, REHKE,

Fig. 18 Shetchmap of South—Central Eurasia ind:icalting' the major tectonic
units surrounding Tibat. Heavy Tines; suture zones (BN]:. Bangong-Nujiang;
YZ; Yarlung—Zangbo), Barbed Wnes: ' continental“thrnsta. Also indicated are the
Nyainqentangtha (NOTL) and the Rod River fault zomes. Circlea on the loft
show the countcrclookwise rotationa of India and Northrrn Tibet with respect to
“stable” Eurasia. The two upper circles indicate the i'i:iff_erm}tia‘l' rotation within
Northern Tibet compatible with lsft-lateral displacement along the NQTTL.. Also
shown is the clockwise rotation of the Indochima block with respect to stabls
Eurasiz associated with left-lateral displacemant along ths Red River fault (Ta-
pponnier et al, 1982): Although suggeated by the rotations, the continuity of
structures (faults and sutures) has besen wvolontarily omitted near, the Assam
ayntaxis. L; Lhasa. The rotation uncertainties are oomputed by AP = sin"!(sindgf
sir Py) where P; is the paleocolatitude.

T

BEMELIEE GEB B ER) MichE, SRR KRzh “Ei1” .,

AL BB TR (25.5°+11.5°, ﬁS'—%EIS) B&iﬂwﬁﬁﬁﬁﬁﬂﬁfhﬂ‘ﬁ:ﬁ
L=l R 1 3 ﬁ*ﬁ.?&iﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁcﬂﬂ HFmA Uik TRM DAR T
BEKFFRENGICERRLFIER. XRTUAY AW E G EERSRAS
A% (7)) LLLARIER R EMEH TRALER (%5, 15.5°£10.5°) SHE (11.5°%
12.5°) HHABMAMIE b Filess. XHRHE T AnERNL SR ENR & ATE
Wigzh#&—#py (Tapponnier %, 1981; 1982; LIRAWMMH). MH, B E X B
(Paltzar$¥1982) Tapponnier$, 1982) &M, R E, X NET ENXERENE

R



TR T HATE, ok i A2, $i 5 bR i I O R b I B 2 B B 3 A0 — 4
B, RLENRE S ANHTH T-RiB% Bk b 38 (657 = 12°) Bt TREERE KEE (217 £12%
Achache®, 1983) EFERMERSA—2e, DI L IBIGEE S 2 M e R 2l L £ 17
Wigi-—3% (%18, Tappononier %,1982; Tapponsier, HiREY) HiZH —Fhol e A2
ik, AMMSTEERZRRRLY, $ELHEYN (Tapponuier’®, 1982., Acha-
chef®1083), FLIVES:, SBWRLN “EHL7,

BOMA A AR B0 h, BRI BRSHEAX. BREERERL 2ME
R, —FERTIRHTEERR, B ISEEIHEMINFER B RIAMNE 44,
4 BRI E40Magi 1 LA T B EEMR, XNSFESRETERFENENHMES
FARBACH IR R MR BB SERAT SRR Z T Fh B sk e 3 I 22 T I it
A @Eah% k. MADIEY, KX IR SER T RN, BRI B s HA
BB THI R ME, ATERFEREETRRRL, HTHRTHEEDS, ABHp
LS RE SFIEH (Achache’1983) KT —Fi. K4 RALMmED g 302 i
O HEX RO TIER, LO BRSNS —B(12.5°N+2.9°315.5" £9°N),
BBRIMBET RS A &% 0HE T R ME Mk G %, WiEh T
ERELE MR,

Zll: A TAEEP AR LA EHMB P H—Bs, XWITEHSRETRELE
HERXS5HRGERTE (CNRS) fEAREMELRBSSSXE. ®RIME TR
gk, BEESKedRRABEFIRREGEAPSTHIE, B P. Tapponuier;
G. Poltzer5R. AlmijoE 5 G B SMBMNF RN, ETRBBELENES & #155
RX WA HE, EBRHP. PatriatZ EVE R & A3 8 51418,
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PALEOGEOGRAPHIC AND TECTONIC
- EVOLUTION OF NORTHERN TIBBT SINCE
MIDDLE CRETACEOUS TIME; NEW
 PALEOMAGNETIC DATA AND SYNTHESIS

" * o

J.Achache®, V, Courtillot®, Zhou Yaoxiou®

Abstract

During the second paleomagtietic campaign in Tibet, in the summer of

1981, we sampled the middle Cretaceous red beds of the Takena formation
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and the Cenozoic volcanics of the Lingzizong formation, A detailed analysis
of about 400 specimens of red beds reveals a stable component of mormal
magnetization (N) in the north of the Lhasa block (north of the Nyainge-
ntanglha range) and two stable oomﬁonents in thé south (LT, HT) where
the red beds are more strongly folded and are unconformably overlain by
the Lingzizong volcanics. All three components are carried by hematite.
Blocking temperatures range from 400°to 600T for LT and up to the Néel
temperature of hematite for both N and HT, LT is shown to postdate part
of the folding of the Takena whereas N and HT both indicate a positive
fold test at the 99% probability level. In addition, a small (less than 10%
of the NRM) antiparalll component is superimposed in most samples, and
may be consistent with a model of long-term acquisition of a CRM for .ﬂ}e
red beds. Analysis of the volcanics reveals a sing'llle stable componeni wi1:.h
mixed polarities, carried either by hematite or magnetite. The paleomagnetic
directions indicate that: 1-The Lhasa block stood at 12.5°%2.5° N by Upp—:'
er Cretaceous and at 13.5°+6.5°N in the Paleocene-Eocene, thus conf:rmlng
the limited displacement of the margin of Eurasia between Albian-Aptian
(deposition of the red beds) and Eocene(onset of- the India/Asia collision).
These values imply crustal shortening by as 1900700 km north of the block
{since the onset of the collision); 2-Northern Tibet formed a single tec-
tonic unit by middle Cretaceous time; 3,-D1fferent1a_! rotations are observed
within the block and are related to the collision. These rotations are discus-
sed in the frame of a recent extrusion tectonics model. This study confirms
the close paleo-geographic relationship between Indochina (Khorat plateau)
and Northern Tibet prior to the India/Asia collision,

(@ TPGP, Universitd Paris 6, and UER des sciencen de la Terre, Univey- snépans 7. France
@ Ministty of Geology, Beljng, Chisa
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A GEOMAGNETIC VARIATION ANOMALY
IN THE XIZANG (TIBET)

Chen Dayou,®  F,Planson®

Abstract

Nine stations of very sensitive Mosnier variomters have been used along
three profiles in roughly North-Sputh direction to measture synchronously
the transient variations of the horizontal gromagnetic field.The total length
of the profiles is about 300km from Nagarze to Sangxing. The recording
was digital. Its dynamic range being 72 dB (from —204.8 to +204.8 nT).
The precision was 1/2 LSB.

The transient variations of the geomagnetic field associated with condu-
ctivityy the secoend being the suppesition of the canalization of elecrical
current caused by lateral contrasts of conductivity.

We have studied the observed anomalies for periods from 20 minutes to
2 hours and made a detailed description of the results from the norihern
protile. \

It is quite evident that, along the Nianqgingtangula fracture zone there
exist an abnormal magnetic field which is linearly along a direction invari-
ant with time. This anomalous feature may provide a canalization of ele-
ctrical current flow in the crust. Its geometry and relation with the Nian-
aqingtangula structure are discussed.

(D Institute of geophysical and geochemical prospecting

@ Laburatoire de Geophysique  Appliquee-D, avenue de la Recherche Sclentifique 45045 QRLEANS
CEDEX .
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SMD® AND MMR® MEASUREMENT FOR
GEOTHERMAL EXPLORATION IN THE
YANGBAJAIN FIELD

Chen Dayou® Zhao Ziyan®
F,Planson® J.N.Delattre®

Abstract

The prospecting method, knownas the Magnetometric Resistivity Method
(MMR)., is based en the measurement of thelow level, low frequency magne-
tic fields associated with noninductive current flow in the ground. The
work we have dome in the Yangbajian (1982) is a combination of MMR with
SMD, Synchronously observations were conducted at ten stations along each
profile using very sensitive Mosnier horizontal variometers to ensure high
precision and efficiency.

The current injected was a sinusoid of 48 seconds périod with intensity
of 1.5 Ampere. North-South (“H” sensors) and East-West ( “D” sensors)
variations of the magnetic field at each station were recorded on tape every
two seconds, after being synchromized with the injection. The recording was
digital. The dynamic range being 72 dB (from -—2.048 to 2.048 nT).The
precision was 1/2 LSB. We can see that the signal we got is of good quali-

ty.

$MD Svudage Magnetique. Differenticl

MMR Magnetometric Resiptitvty Method
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Through model studies and correlation of curves determined on different
electiode spacings in order to separate the effects of superficial structures
from to those of possible faulting in the basment, we were able to present
a qualitative geothermal reservoir model which is, hgrgé’.ment ‘with ' other
geophysical methods such as the Schlumberger soundings as well as some,
meaningful ideas on the possible hot-water channal in the basement,

[ , ~
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THE GEOPHYSICAL EXPLO§ATION OF
- YANGBAJAIN GEOTHERMA[.i'ﬁELD IN THE
XIZANG (TIBE'I?’ |

Wu Qin Ye Ji:g.nhong Feng Guohe.ng

(Geophysma.l Exploratmn Party, Bureau of G-eology 0! the &
Xizang (Tibet) >~ '

Abstract | 'f"'*'
Geophysical exploration of Yangbajain Geothern:!a.l ‘f:¢1d att Damxung
County in the Xizang (Tibet) began in 1974, Before this it has been
covered by airborne magnetic stpyvey. Subsequently, comprehensive geophy-
sical exploration work involving electrical, gravity, magnetic, shallow
temperature surveys, etc., was performed in that area. Since 1980 various
experimental work such as magnetotelluric, infrared, radi othermometric,
ground noise, geomagnetic differentiation surveys was conducted over the field.
‘A considerable amout of data was obtained, witk. rsmbsequent comprehensive
analysis and study, resulting in the: delineation of shallow reservoirs. These
data are also useful for further exploring thw deep-sesied structure of the
field. The present report is a summary «of the abovementioned geophysical

exploration and its results. : b
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PRELIMINARY STUDY OF HORIZONTAL
MOVEMENT SINCE LATE PLIOCENE BY
'PALAEOMAGNETIC METHOD IN ALI AREA
XIZANG (TIBET)

Qian Fang

(Rescarch Institute of Geomechanics, Chinese Acadcmy of
Geological Sciences)

Abstract

The Zhada basin of Ali in Xizang lies on the SW corner of Xizang and
is located at about 31°40’N and 79°45’E. It is situated between Himalaya
mountains and its branch range Ayilariju mountains. The aluvillake facies of
Zhada group which is 1120 m in thickness was accumulated in the basin
Pliocene-Early Pleistocene, the stratigraphic sequence is not disturbed and
its occurrence presents horizontal, and the rocks };_a.ve begn semicementilized.
Palaosiragus microdon koken and Hipparion sp. ect. fosslla of mammal and

abdominal foot, estracoda and spores~pollens were found in the Zhada group,
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Through the study of stratigraphic profile in the lower part of Zhada
group being 920 m in thickness and the study on the magmetic stratigraphy
of sediments the 2-7th terraces of Xiangquan river in the basin, have been
got some views that the time of Zhada group corresponds to from Epoch 6
to and upper mantle which was dome at the Tibetan plateau by the Chinese
geophysicists, Since the seismic and magnetic stations had been set up in
1957 by the Geophysical Institute of Academia Sinica, a large scale of geo-
physical investigations had been made in 19751977, and also great amount of
work on geophysical survey had been carried out during Sino-France Coope-
ration in 1980-1982. To further realize and investigate the crust and upper
mantle structure, the formation of enomousily thicken crust, seismic activity
and mechanism, the study of fundamental magnetic field, mechanism of ge-
othermal activity, isostatic compensation, stress state, deformation features
mineral law, continental drift, cause of plateau uplift and collision modles
between the continental plates, we have, in this paper, discussed them in
various ways, and set forth important evidence, Thus, a sound foundation
has been laid for the general study, exploitation and utilization of Tibetan
plateau.

The paer has listed all the relavant units that took part in ard made
contributions to. the geophyslcal resgarch work on- T:bem -pateau. They
are; scientific resarch organizations, universities and mstltutes production
units, and the lécal (relavant) tméts & ai,

In the end, this pape has giveir the 'hasic achievements aquired and
tmportant arguments put for.rard by the Chinese geophysical worjers, and
has listed some fifty theses about the geophysical study on Tibetan plateau,
which published in recent years,

Ceological Publishing House Chinese Academy of Geoloical Scinces
Address:Hepingli Beljing, China Address: Baiwanzhuang Roalf Blijing,China
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