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Fig. 1 Geological sketch map of the Luhuo paleorift
and adjacent region
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1—Upper Triassic Yajiang Formation; 2-——Upper Triassic Lianghekou For-
mation; 3—Upper Triassic Runiange Formation; 4—Upper Triassic Zhuwo
Formation; 5—Middle Triassic Zagunao Formation; 6—Lower Triassic Bo-
cigou Formation—Upper Permian; 7—Yanshanian intermediate—acid in-
trusive rocky 8—fault and its number: F;— Dingqu—Jiajinong—Quesuo
fault, F;— Wadagou—Dourigou fault, F3— Xianshuihe fault, F,— Qiuluo
fault, Fs— Lapu—Gedicun fault, Fg— Ranchong—Randa fault, F,—
Rigeke fault, Fs— Ranchongsi fault, Fy— Ximaliduo—Sertar fault, Fjo—

Garze—Litang fault
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Fig. 2 Strata column for the Luhuo—Dawu region
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Table 1 Chemical composition of Variscan basic volcanic rocks

EE B Si0; | TiO; | Al;O; | FesO3| FeO | MnO | MgO | CaO | Na;O| K,0 | P,Os | ¥4
HH@WGS, | MMZRY |40.42]0.75(11.60] 1.52 | 8.38 | 0.10 | 9.04 |10.59| 2.64 | o |o0.12|14.11
BH6)GS, | ZRAEBKE |36.10{0.63(9.74[1.1716.22|0.10 | 2.88(20.86| 1.11|1.26 | 0O |19.12
HPCDGS, | MM ZRE |40.60|0.90[13.93]1.94 | 8.61|0.12|9.79|7.34|7.34|1.84 | 0.50]| 2.81

T BORHIR B 09 1) 4 X EEA 1981,

B3 BBHXRAH AFM EHig
Fig. 3 AFM plot for Late Permian basalt

TH—HRZRAE: CA—SBREZXRE
TH-—Tholeiite; CA—calc-alkaline basalt

A4 B=BHZKEH AFM BR
Fig. 4 AFM plot for Late Triassic basalt
TH—HRRZRE; CA-FSMAEXRE ;AP FTRE 2
TH—Tholeiite; CA—calc-alkaline basalt; Numbers
correspond to those in Table 2
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Table 2 Chemical composition of Upper Triassic volcanic rocks in the Luhuo paleorift ()

NO. #E‘ %ﬁ SlOz TlOz Alea Fe203 FeO MnO Mg() Cao Nazo Kzo PzOs Hzo f‘]ﬁ'{
1| Qo13 KA  [48.01]0.98 [14.02/8.48|1.33)0.11 1.18/8.85/6.44!1.04|0.88]|1.49]7.85
2 | Q263 | MRAFL R [46.95( 0.52 |12.68| 3.13 [ 6.52 | 0.13 [10.79(10.49|3.10| 0.12 | 0.03| 2.74 | 4.79
3 [HQ90-3| Bl Z %A (45.72) 0.57 |11.60| 4.48 | 5.16 | 0.19 [11.10]9.15| 1.45| 0.76 | 0.05 | 3.78 | 4. 49

" 4 |HQ90-6| ZRHE |41.64]0.80 |12.08|3.77 | 7.30 | 0.10 |14.23(8.93 | 2.47 [ 0.30| 0.07 | 4.04 | 5.86
5 | B47 KRS [47.41]1.58|9.68|6.52|4.74|0.24(7.15(17.45/0.95|0.01 | 1.00]| 3.24
E:-RES QI3RTFHFEESRKIN  AEHRTHEARFE.
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HEHAE HENERR %3 r=8%unssa tRZREHHBTR (<1079 RIABET R
ER—=FIEHEILLRE Table 3 Trace elements (X 10™%) of Upper Triassic basalts
ﬁ@mmwyﬁﬁlkﬁzﬁﬁﬂ% and their tectonic environment
BRI EA Mg, e [P T Z Y St M ERER

— HEEFE | 16 — 29.28 | 14.19 | 167.13 | LKT.OFB
PSRRI E K23 TR HERE®E 1 4500 50 15 100 LKT.OFB
MEABHWHEEER,BUER  pm#ms | 14 |3607.14| 81.79 | 18.79 | 292.86 | LKT.OFB
EPERISENNNE—H& FEAR 2 5750 82.5 12.5 — LKT
PEWE | 11 |2027.27| 15.64 10 272.73 LKT
WP TF BB ERS, RAE PERBY | 2 3250 25 10 100 LKT.OFB
MHEEEWLAES(ERES, pgssEs| 14 [2532.14] 3036 | 12.29 | 122.86 | LKT.OFB
1992). FEMLIRIES, REMmy FEEM | 2 | 3250 20 10 100 LKT
" " ERE=/H | 24 |5020.83| 57.29 17. 83 212.5 LKT
MTBERAS. HEANE PREBAKX | 86 [3682.14 | 45.24 | 14.88 | 203.50 LKT
TYMRTWAHBLAEAEF ~ 5 kT meumzRs, OFB #RERE.
M 4. ANKC fi (0.71 ~

Mg0 AlD,
Mg0 Al 0, M6 PESHNSATMEHBEERAS
B FeO" -MgO-Al,O, E &
H 5 M=#1itZX&AEN FeO"-MgO-ALO, H# Fig. 6 The plot of FeO*-MgO-ALO, for
Fig.5 The plot of FeO* -MgO-Al,;0; for Indosinian basic-ultrabasic intrusive rocks
Late Triassic basalts in the Luhuo paleorift
A—K#ERy; B—KH; C—k#hgdy; D—@EILH, E— A—K¥H: B—KHi C—I ke DL,
¥HH @K AP FEEE2 E—¥HH R

A—OQceanic island; B—continent; C—extensional central is- A—CQOceanic island; B—continent; C—extensional central
land; D—orogenic belt; E-—mid-ocean ridge (ocean floor);  island; D—orogenic belt; E—mid-ocean ridge (ocean
Numbers correspond to those in Table 2 floor)
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Fig. 7 Evolution model of the Luhuo paleorift in western Sichuan .
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On the Recognition of the Permian—Triassic Luhuo Paleorift
in Western Sichuan and Its Geological Evolution

Wang Xiaochun
Institute of Geochemistry, Chinese Academy of Sciencess Guiyang ,550002;
Southwest Institute of Metallurgical Mineral Resources Exploration & Development, Chengdu,610051
Abstract

The Luhuo palaeorift lies in the Garzé — Songpan massif. Its boundary faults, the Dingqu—
Jiajinong — Quesuo fault and the Ximaliduo — Sertar fault, were reflected as faults cutting the
lithosphere during the late Variscan and Indosinian periods. They dip NE and SW respectively,
forming the graben—type sea basin. The stratified cumulus basic—ultrabasic intrusive bodies in
the rift are the result of deep —seated tectonic intrusion. The Permian and Triassic volcanic rocks
outcropping in the region are characteristic of seafloor (or mid —oceanic ridge) tholeiite as viewed
from their occurrence, lithology and chemical composition. The Permian basalts and basic —ul-
trabasic rocks at the bottom of the Permian strata may be the constituents of ophiolite, which
may be the primary oceanic crust formed by the spreading of the back —arc marginal sea. The
chemical composition of basic —ultrabasic rocks associated with Triassic basalts reveals the tecton-
ic evolution from continental rifting to oceanic rifting. The development of turbidite, volcanic
rocks, olistostrome and deep —sea cherts with a considerable thickness is different from that of
the adjacent region. The materials for deposition were mainly from the northeastern and south-
western directions, which supports the existence of the rift. The Luhuo belt is also the boundary
between subregions of regional magnetic fields, in which linear magnetic anomalies are shown. It
can be determined from the above that the Luhuo palaeorift is a Permian — Triassic seafloor rift
developed on the Yangtze—type basement. It experienced the primary rifting stage (in the Late
Permian), depositional depression stage (in the Early to Late Triassic), intense rifting stage (in
the middle Late Triassic), and withering stage (in the late Late Triassic). After the closing of
the rift, due to the interaction among th Indian plate, Pacific plate and Sino-—Korean plate, the
Songpan—Garzé massif including the Luhuo rift was in a depression environment, in which Yan-
shanian intermediate —acid intrusive rocks (chiefly the I—type) occurred. It can be known from
analyses of the palaeostress that the stress field in the Luhuo rift changed from the nearly WSW
—ENE compression in the early Yanshanian period through the nearly NNE —SSW compression
in the late Yanshanian period to the nearly NE—SW compression in the Himalayan period.

Key words: rift; geological evolution; western Sichuan



