2017 4 11 A
%38 % W 1:11-14

o B ik

Acta Geoscientica Sinica

Nov. 2017
Vol.38 Supp.1: 11-14

www.cagsbulletin.com

B P =1 — B 5 2 M A IS B AL ) A B i R

EM, ETai
PP E b R 2E BT T R BT ST T, dERT 100037

1 HRER

ST B2 PSSR A, TR B
M AP AR5 R AR TR, b T B KRtk 2%
Iva] Rl 4R 55 . 1) TV b T RO ) B kiR Al . 5%
TR T K i DA 2R — 3 A — Rl 43 %) 38 A S8 AR
Rligh Jy 2l /8, 2 b R Rl i Ak 46 5, TE4
BRI A P A 2 R R A . VT DX YRR
Mo AR, Ak TR 0 &R T U IR A AT
P, fEFE S Cu, Co. Pb, Cr. Zn Z4 Flh,
VY P 1 DX AR WA g 0 i) o 4 T (R 280D i Y
40%. 55.7%. 29.8%. 80%7il 30.8%, Au. PGE F
REE HYffE7EA W G “RRETINT |, &P
HEMNZ LSBT EXZ—.

R AT ABFIE AL, 2005 4R LLRT, DL
W IR B — B R 98 320 2005 4E LV, &
Ao el B DGV AR ] S R Rl A R . A Ll
T | fili N AL S L Bh D) 2E e R ER A - BT OC R AR,
BOR T IRFO B IR WR A $E & . (HICe
S ARG B A kg B FEE Al A ) 2 35 41 R AE 9T 34 02
AT B B e U G, R S T - Bl
TR S AR HHE S b pp AR | AR FUE T TR
BRI 7 T, T 22 AR R AR AR AR T DA R plr e
Se- I 25 AR A X BT i 294 o BB pRAM 5 ) E
S S84 TR RV BRI IR DL 4l . IR 2
SEVIRB R VE LR, 28 T N2 &
ARS8 B VR L S & 8 B i e R, PAK
W IRTE B 55 b AR 35 1 7 e Ak e 1 AL ) ] A

2 BRI

ARTCLA VY 22 3PS 5p A b s e AL K%
FOR g ;7 Sy, AE = VAR S 3 v A A AL HE
ZRZT, [RIG8 B A i Rl 438 ok 22 B — S S A B P
ey AR H il it A S B A T S B ) A, 2R R

— AR RS O RS B AR AR s 1]
RS B A0 5T 22 B Gl i A 52 M A ) A2 A S
Xof IO ) JRCA 2RI A o AR B B £
= NI EERL b, BhG 2 ARG P T B,
BG 74 r RZAAHR

FHEPR

(DR T o A AR DK 22 BF—JE 5P 20 i A 335
TEIF 9 R T Re Y 2l T2 5o AR LUE, fEbE
FREg e fl, 2P A 7T IR E
P 3 N ) e B I — B — S R R T P A
FH R IR AT IF, A XA 38 1V 7 5% PG 45 A
J&, TRIZWR B J1 20 5T Bk SR i 4 2 1
b A Bl R, I AN 2 TR 0% i - i R S
JEAEFA I F3 VR FH(T3-Ks); &gt Lk, 2 Bl
R I il 45 32 ) B2t 5 400 e ) KT A 1 A
F, 22 JE—JE 58 4 i ply X3 fi R o 55 R Ry )
(70—30 Ma); — & #i BT s JA 5 5 17 77 1l A ¥ o
Gy N1 (30 Ma— 24y, W28 J12¢ 5tk
B[ - IV i - i Al 488 % 2% Shy 7 B BEE 9 1) R g ST 1) 9 - o
6 oh s A IS Bk, R B 5 X FENE-K
i il 42 I R S AR Y

YR KB R s B 48 X BN T AR R T 1A
A -PANGIA  KBETE 9 R 0 F1 310845 0 $2 2R 4T
FF-PANGIA K fiti fff A B 4 BRARR N T, 4T dE A
) B - S0 K il Al 425 7 A 30T 9 P59 2K 1 A K 5% R g
FIBv B, A Ay LI i - Bl 4 5 36 Ay 2 - i (B9 B
~JR P )R A o B, B R N g ) Vi N ) B 4t 2 B
— P A (T DO IE R R X A Bk A il B 2 1k
T 2R B 1Y 0L 0 e A P 3 e T 304 ot b 55
SRR AN TR ) A5 F P IR

QPR 22— i Al A wT
ABJE IEFER B KRR S R MHAR . MR R B5
42X 23 S5 Hi HL R THT R RR A M, 45 X b 5

ARG SCH - — AR ST H (45 2006BAB01A07) . [ K B ARFFEIEA T H (4i5: 41202057), H [ b 57 2 )= o Bt KR AR 00 H (45
1212011220870; 12120114077201)F0 9 Je 23 35 PEBe ir B 4 00 H (4 5 K1327) A ¥e ),

Wk B 5: 2016-08-24; P lal H #: 2016-08-26, T4 dwkH: =157 48,

E—EER: ZELRL B, 1983 4E4, LA, FENE SRR 5 AT T/E. E-mail: like430@qq.com.
SEIIEE: T2, W, 1953 44, W, #, EENEXIED F 55 7= % E R 5T T/E. E-mail: ajwang@cags.ac.cn,



12 o OER

EE

L= NAE

HERIESA | ST BR Y B AE ) | AR ) S
WM . MR AR . f Y 2 RO A
R R T Y SR P R VL i X A - e G R L T
RETH I IEAE K B IR RE 24T R GE . Hh il W 2R 2 17
Wi, SHHARTRAEANE, 75F #u7e s iE i
BFERE, 2P IR E R R
ST AR = VT XA 3 1 ) 4 g e 17 o 7
T 22— R At A AR R F) AT A 1
X —REE S X T . BRI | TR Bk
PREEHE . AAR T IS H . MR A L R A RRAE
WIS o KR TR 2 PP A AL L DX B
YA MBI 7 UG S A A S R G F:
TUEE KRB A AT I b s 18] oA AL B E 2
SCo H iR AT TEAETE A Bl AT A U =T 3t
DAY i 17 7 5 s i Ao e 8 A b e 2 R i i, G
TRJZ U B g 275 S AT R i - il 42 39 34 - AR oo
AR o RIVE) - I ol - il 488 2 28 S 2K B JEE 9 ) R R
V. B -l A e 8 SIS 4 5K BT L

VHEFE 1 22 PP EhZ T 25 50 A o i
SRS I AN KR A TR, 48 2R b
ZB/GERDE 2 BEFRIEN, EEREVT =S
T4 B (Tas?), $hBMRUAAE . REANE, T
FIHECLT ZARA T B(Tss), URFARNE. K
FA AR PERZR™H, 5 TR ™
R—2, ARG L2 A 4G KPR, #
6] BN HAT AR L, W8 HIE AR oK ST Y
PR M EFE AR AL PR | S SR AR
VIR A IR, 22 PP AR b =SS Y R
BRI A 5 T IR W 78 A UURBRE L, W75 BROK DURR AT
MRRENEY) . S22 N B B Y
RS2 AL, PRI b =B G0 i 2 e 0 R X R
(AN itE2 277 97 R KT INIE B S e 7 i Kt
PR BAE T

()RS 1 22 PR A BRA iy B AL, MR AR 4
IRHLFURRAE . 870 50 AR IE . Ha Rk
R AR RRIE R BR AL 2 UEYE, 48 22 PR

i b =BG AT REAS 2 IR 28 R UTRRE TR AL
(4, AR AR AR PE R S DURUR i, nT BE A4 A
AT B8 D W = e T v S0 o R ) St ) 2R 30
SR RIS, K P BIEHRRE TR =5
Il E AR BUE SRR, 2 oK DU FIIE
TR GBI, A XA TURR BT BT I
BT AR R ER TR AR A T 7 - R = R 2R IR S
PN SR B EEAT . AU PRAR 28 BE 0 4 AR AL ) -
LR £ - PR ER AL R 1, 5 2 LB T AL 1] o0
R AR R AR, =F W R THROKE RE5E.
PR A HFIR DR S 1A XA AR AL 1 BRI, X
Mg = 22 PP — U5 R DR ML A 67 R S

(5P I JE R T 22 B G i WO 0 AR IR 2 (1]
IR, SEE T ORI RL o E A 0 22 B2 I
SOFFHL A VE ST RIS, JTRE T8 R LR
FHIE BV LR 2SI B SRR . A R Bk AL 2 AR
FAE, GaiE B, 30 IRy — B = E it
WO TURRAT IR . R ICAR LA™ 1 FH AR, EMIIE 17
PRI R iR T PR D SRS B b B 2w e D U A
BrBe. A RO 22 PP — R e — B il N A
(7, St R SR T AL BB R SR TR 5K, Y
M DXy 5 81 e R s 7 ) A 1 BT TR %3
TUR RIBAE, FTE 22T 2 T AR AR RS AL 1
B, WEFOA BR A e — B AR TR i R
FHE BB 518 o [, %2R A JE E
B 2= PG b R R 2R AL, SR Bt TR RS 7
I o

(6)HENT T 4 THUB KRR B — Ol Rl . &
GURHE T 223G YRR PR — OB A M R AE A 2
JUH R HBERAL 2 HRAE, 23 BT 48 6 U B A7 A —
B P E R IR . e e — & 22 fif
JBE 245 FAOK TURR ST T BT T 7 9 437 20 JE e O A
(b O SR MR T . S 1 B TR B —JT K
WAL T RHE 5 7 AL i R P U B N )
B, MAR T B AR 26 o X L
PRI A AL AR A S 1A

REIA: MR, RBRA; MR, 22 —RCP i, HRGm EUR S, Rl i

hESAS: P941.75; P612  XHEIFFERD: A

doi: 10.3975/cagsb.2017.s1.04



BT 1

DI AR JEPY 22 PP — TSP R P L ) R i o 13

The Tectonic Transformation Mechanism and Metallogenic Response
of the Lanping—Simao Basin

LI Yi-ke, WANG An-jian"

Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037

1 Research Background

The Lanping—Simao basin in the center of San-
jiang (Three Rivers) region, located in the southeast-
ern margin of the Tibetan Plateau, is tectonically in
the transition zone between the Gondwana and Eura-
sia tectonic domains. It is also the frontier zone of
northeastern extrusion of Indian plate towards the
Eurasia plate as well as the escape zone for the deep
material. Extensive metallogenesis occurred in the
geology epochs due to the sophisticated geological
process. Numerous ore deposits of diverse genetic
types and metal speciation were formed in Cenozoic,
making the Sanjiang one of the most productive and
potential regions for metal resources in China. The Cu,
Co, Pb, Cr, and Zn resource reserves accounts for
40% . 55.7%. 29.8% . 80%and 30.8% of the total

reserves, respectively. The Au, PGE and REE reserves
were almost one half of that in China.

A large number of papers on the geology and ore
deposits in the Sanjiang Tethys have been published
since the 1960s. The single deposit or metallogenic
belt have been extensively investigated before 2005,
and the linkage between the tectonic, magmatic, and
metallogenic aspects and the control of pre-Cenozoic
lithosphere architecture on the Cenozoic evolution
have been well studied in the past ten years. However,
The crust deformation in the intraplate, and the con-
trol of crust-mantle architecture evolution on the met-
allogenic processes in the Lanping—Simao basin have
not been well addressed. Although the metal deposits
occurred in the basin were investigated by lot of re-
searchers, nevertheless, the vast non-metal deposits
always be neglected. The relationship between the
metal and non-metal deposits mineralization not clear
especially. A coherent picture for the tectonic transi-
tional and metallogenic evolution of the Sanjiang re-
gion also need more research.

2 Topic Basis

Under the framework of the evolution of the
Sanjiang Tethyan in the Mesozoic and Cenozoic, this
paper focused on the plate tectonic deformation con-
version process and the mineralization in the
Lanping—Simao plate caused by the Indo-Asian con-
tinental collision. This paper discussed that the met-
allogenic events in the Late Triassic extensional rift,
and the changes of continental crust mantle structure
in the Lanping basin and its corresponding minerali-

zation events under the transformation from compres-
sion to extension in the Cenozoic basin. Based on a lot
of field geological survey and laboratory test, coupled
with comprehensive research methods of multidisci-
plinary integration, the main results are as followed.

3 Main Achievements

(1)Since the Mesozoic, with the evolution of the
Tethys ocean, Lanping—Simao basin experienced two
important tectonic stress transition period. The first
tectonic stress transition period is from the closure of
the Paleo Tethys ocean to the opening of the
Neo-Tethys ocean in the Late Triassic. The tectonic
stress was from extrusion to extension in this area,
and the deep dynamic background was maybe the
mantle plume event causing the breakup of the super-
continent, rather than the extension of a simple conti-
nental collision. The second tectonic stress transition
period is the compressional stress produced by strike
slip pull stress transformation, which was caused by
intense crustal shortening caused the Indo-Asian con-
tinental collision since the Paleocene. The deep dy-
namic background is the transition from the In-
do-Asian continental collision to the back arc spread-
ing caused by the ocean continent subduction of the
eastern India Ocean to the southeast of Asian, which
is not caused by the traditional extension following
the India-Asian collision.

(2)According to 23 magnetotelluric (MT)
sounding sections across the study area, we purposed
the central tectonic belt of the Lanping—Simao basin is
a developing continental rift system in the “Sanjiang”
area, Southwest China following the continental colli-
sion, tectonic slip and uplift. The axial fracture and
vertical fracture have deep penetration, forming a sig-
nificant doming in the deep crust and the upper mantle,
which are in good agreement with the regional geo-
logical, geochemical, reflection deep geophysical
structure, the Bouguer gravity anomaly, geothermal
distribution as well as the characteristics of earth-
quake distribution. The developing continental rift of
the Lanping—Simao basin is the response of tectonic
stress transformation in the “Sanjiang” area since the
Oligocene, which controlled the large-scale minerali-
zation in the Lanping—Simao basin since Cenozoic.

(3)Based on the measured sections in field and a
large number of indoor work, we purposed that there
are at least 2 sets of salt beds in the Upper Triassic in
the Lanping basin for the first time. The upper salt bed
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is located in the upper section of the Sanhedong For-
mation (Tss%), and the containing salt minerals are
mainly gypsum and celestite. The lower salt bed is
located in the lower section of the Sanhedong Forma-
tion (Tss'), and the containing salt minerals are mainly
celestite. Celestite and gypsum occurred as the mid-
dle-thick layer, and is consistent with the roof and
floor of stratum in occurrence. The containing salt
rock and sequence are different in the different re-
gions, and does not comparable in the horizontal di-
rection, which suggest that the deposit was not formed
by the normal evaporation deposition and probably
formed by the hydrothermal sedimentation in the late
Triassic rift basin. The containing salt formation is the
important ore bearing strata for the lead-zinc deposit.
Therefore, the determination of the upper Triassic salt
sequence plays an important role in the understanding
of regional metallogenic mechanism, the prospecting
of the salt deposits and lead-zinc deposits.

(4)The metallogenic model of the large strontium
deposit in Lanping basin was established for the first
time. The Hexi large strontium deposit was not
formed by normal evaporation and deposition, also
not formed in the marine tidal flat deposition. Then,
this deposit probably formed in the bathyal environ-
ment which is formed in the short rift environment
(Norian) in the Late Triassic. The seawater infiltration
cycle is heated by the underlying Middle Triassic
volcanic rocks, and the rich-Sr fluid was formed,
which was stored in the deep. During Himalayan pe-
riod, the Lanping basin experienced strong extrusion,
and the formations were compressed in the EW direc-
tion. Then, the fluid in the deep migrated to the fore-
land basin, and formed rich-brine salt and gypsum
resource in the appropriate space (strata tectonic belt,
fault fracture zone), which formed the deposit by the
sedimentary mineralization.

(5)The spatial distribution of the exhalative
sedimentary deposits (SEDEX ) in the Lanping basin
has been identified and determined, and the genetic
model has been improved. The identification of the
Late Triassic SEDEX deposits in the middle Sanjiang

area confirms the geotectonic setting of rift basin,
even probably the early stages of oceanic basin. The
deposit is the product of the Late Triassic intraconti-
nental rift in the Lanping—Simao basin, the metal-
logenic response of the tectonic conversion from the
Paleo Tethys ocean closure to the extension of the Neo
Tethys and the tectonic stress conversion from the
compression to extension in the west of Yunnan prov-
ince. The identification of these deposits provides a
new way to search for lead-zinc deposits in the
Lanping basin. The studies suggest that The Late Tri-
assic superimposed rift sedimentary formation is the
direction for the new metal resources. At the same
time, the identification of the deposit increases the
deposit types in the Lanping basin, providing a new
research direction;

(6)The metallogenic bimodal of the Jinding su-
per-large lead-zinc was purposed for the first time.
There are two types of mineralization in the Jinding
lead-zinc deposits, i.e. Late Triassic mineralization
and Oligocene mineralization. The former formed the
hydrothermal sedimentary deposit of the extensional
rift in the Late Triassic, while the latter formed the
metasomatic deposit of diapirism fluid (hot brine) in
the strike slip tectonic in the Oligocene. There are two
best stress transition period during the coupled basin
evolution in the Jinding basin, when the most favor-
able metallogenic conditions were fomed. This is the
fundamental reason and mechanism of the formation
of the super-large deposits.

Key words: tectonic transformation; continent rift; met-
allogenic; Lanping—Simao basin; eastern Tibetan Plateau;
tethys evolution
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