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Petrogenesis and Tectonic Settings of Volcanic Rocks from Late Triassic
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Abstract: To realize the tectonic setting at central part of Great Xing'an Range during Late Triassic, petrology, zircon U-Pb
chronology and geochemical of the Late Triassic Hadataolegai Fm. were analyzed in this paper. The volcanic rocks from Late
Triassic Hadataolegai Fm. can be divided into three rock series which are intermediate latite and andesite,intermediate to acidic
quartz trachyandensite and acid rhyolite, and their formation ages are 210.9 +=3.5 Ma, 216.6 £3.1 Ma, 216.9 + 2.1 Ma and
230.2+2.2 Ma, respectively. The magma of intermediate series was derived from partial melting of lithospheric mantle which
fully enriched by fluids released from subduction oceanic lithosphere. There have no or slightly crystallization fractionation but
suffered seriously crustal contamination during magma upwelling. Intermediate to acidic and acidic series rocks have crustal-
derived magma source features, the crystallization fractionation of intermediate to acidic magma was unconspicuous during its
evolution course, but it was quite obvious to the acidic series. The southward subduction of the Okhotsk oceanic lithosphere has
played an important role to the tectonic setting at central part of Great Xing’an Range during Late Triassic, and appear back-arc
extension signiture at the study area.This extension background leaded by asthenosphere magma upwelling which caused by
subduction oceanic lithosphere delamination, and the asthenosphere magma upwelling provides energy to the primary magma

generation for volcanic rocks of the Late Triassic Hadataolegai Fm. meanwhile.
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Fig.1 (a) Simplified tectonic framework of CAOB and surround areas; (b) Tectonic division of Northeast China; and (¢)

Detailed geological maps of study area
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Fig.2 Typical filed rock outcrops and its microscopic photomicrographs for the volcanic rocks from Late Triassic Hadataolegai Fm.
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Fig.3 Typical Cathodoluminescence (CL) images of selected zircon grains for the volcanic rocks from Late Triassic Hadataolegai Fm.
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Fig.4 U-Pb Concordia diagrams for the volcanic rocks from Late Triassic Hadataolegai Fm.
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Fig.5 Major element diagrams for the volcanic rocks from Late Triassic Hadataolegai Fm.
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Fig.6 Major element Harker diagrams for the volcanic rocks from Late Triassic Hadataolegai Fm.

TFeO= FeO+0.899 8Fe; O3
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R BB Zr + Nb+ Ce+ Y {8, LA K2 4 X 45 v Y
(K,O+ Na,0)/CaO Hil TFeO/MgO 8, 75 A1 %
RUA BRI g rp 22 0m T 1S A BIE KA R
A HE DR T A BUAE A X R (B 10a, b). 45
BEE R SI02, 420 ALK (Na, O+ K, ) & & &6
SR K, O & 5k 80 X B i FRAE (& 50) DRI
1 CaO.Sr & ik, LB Z RV E A HA 55 A BITE
B R RFAE L R I, s 32K W 8 25 20 R Mk R 90 Ik 80 )
IR 1AL A RUAE B ik B M 5 A R AE , 1T RE
BT R = S T ), DR 2 08 rh B X i T R
P IRF o ) foft J 2 46 (1) AR AT

7E (La/Yb) - Yby (Kl 112) K fi# F Sr/Y-Y [# i
(E 11b) Wy 3 P 3 26 41 R 1 2R 9 I 80 45
RO A YR R T 4 M 5 UA A K, LR
B HH FEARL A M R A2 R A L DRI I 3k B A o A R
RGNV BCH WA A AR AT AR 5 vt R 9 A Sk %
HFEIE T AR A0 YA E K R
Hb 52 HRA
43 HMESSHW

A it A AR LR, v AR b b DX 3 v b 32 Az
O S ERORPE J 5t — SR R ST = K i
B BRI H AT 56 T% = KO 1 30 R 2% 28 14 i X
—EOMEEAT LR A K2k, E
A UEATE RS R MR DL U AT LT 3 B (1) B —
B I3 L iy RSP AR e 0 SR o R 2 & T IR
(Maruyama and Seno,1986) , 31 XF & [E Z Jb #h X 1)
DX 38k ) s YA 7= A T R 220 1 B ) (B2 S fURIT R BR A
2007:Ge et al.,2007) o fHA &R K- 44 1 B0 3%
] 25 i [X 52 1) FF 2 %) B ) B 5L A 5% o 1 TR A5 A7 A
HAAS R) 25 UL A . — 2 3 5 a6 AR b b X b A
PR IA BB KO e T R — h Rk &
TH B I A s 1) VS A AR b 4 9T 52 AR b b XA
T JR) 1 Y A (F 52 ) i RS RR B AT 20 b DL AR M
X (Xu et al.,2009; Wu et al.,2011; #F X B 45,
2013 d JUHE %5 ,2014) 5 (2) tpAEAC BRI, b 3 1 A
KRB R TR — R A — K F4E A 518
AU A B filf 18 4% A L b W P A L 2 e R AR S Y
i s 1L B B i A R s L VR R TR % e 04
B X = 5 20 1 A 3t Vb D sV R AR SR — P
PLAAE — KA HE A TR L 25 V8 A 1) 1) = 8 40 ke
WA (Xu et al.,2009; Wang et al.,2011; Wu et
al.,2011;Yang et al.,2016) L K K il R =8k

AR A BIAE B H (Wu ez al.,2002,2004; Liu et
al.,2017) R iz AL s 42 1R T RAF B IR SR 5 (3) I 4F
S — s 2 o BIF 5T & BR L AR T 40 b b P K R =
AR A S BEA BV AR R 19 JE S B R o
P ST IR 3% 2 Bt 40 2% 85 VI A G (VF SC R %%, 20135
FLAR 45,2014 ; Tang et al.,2016) , P60 52 1y — B0 &
PR AR i) 6 R o Y TR B A 1 R A R .
FIEE, Sl — SRR A A M =St K
BRI N S AR AR R A SOE AR 5 BT 2 Y
JOAR 1) 3 3R A Dy 52l — SR PR e AR (4 R 1] AR
PR AL TG SR DR RO A A R % s b
X =B 20 AR 3 15 5t A2 5l — SR Ik T i ek
AIFE I (Xu et al. 2013318 C R4, 2013 7 FLAESE,
2014 ;Tang et al.,2014,2016; Yang et al.,2016).

AR SC T B A4 A B Ry TR R % e 0 B X =
B AT AR TR M R 42 TR TR
W 35 B 8 25 20 P M 2R 8 2R R 1L A T A A
S VR T Dy b 0 ) 8 43 4 L L O 28 El TS A o b
T A3 s ral gk R b BT RO A 1 B AR L
MR T O A5 5 It P o B AR A U A [ B
T BT iR A R 3 T S KA R T SR LT
AR 3T P ) I — AR A B35 L 51 58 TR TR A TR
SRR SR AL T 0 3 i 8 55 41 R R T AR B A R
FRRRYE R BCA R IR A AR R % E S
AEA TR A BITE A I RHAE. 7 HE/3-Th-Nb/
16 = At E e FCE 12a) W 3k B i 35 40 b ok &
B L R0 LA A B R I DX, R T
AE 50 w5 5T A KR IA 6.7 Rb— Y+ Nb 14
1 b (B 12b) o i 35 B i 35 41 1 R 5 R A
M g 5 PRk R A A DR A R T &R B T L
FERTF JOLIRAR BT, Bils & HOE 65 Ol iR &
SR G AT UL L o K B 55 2 KL A R TR RRR 5
Je (AR 1 1 S A O M B 2R s Lg% L
RATREIE A T 90 R /Y B AR 15 5t 2 T R
(G iR R e 0 1| I g A1 E SN N N e SN a3
T SR R S S R R AT

H A, Ka B oe 2R B, Aedb Al e 5 bl 1 1L 7
o= S VR R A SR — VR — KR — Ll
1% 4 (Zhou and Wilde, 2013; Xiao et al.,2015;
Liu et al.,2017) , 7 Y290 M 65 #F ARl 988 5 1 fif
Je 3 1L B B AR IZ 1 L AR S 5 ) R 2% 04 B
M IX e AR AR B AL S5 3th X HE A0 A 3 A IR R
BT IR — PRI ARAS — K 5% A7 52 30 2% G A () 4E
(Tang et al.,2016; Yang et al.,2016). 1 A K WF 5
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Fig.12 Diagrams for the volcanic rocks from Late Triassic Hadataolegai Fm.

a.Hf/3-Th-Nb/16 i, BR¥E Wood(1980) ;b.Rb— Y+ Nb & f# , B4 Pearce e al.(1984)

XA, TR 2422 0 v B i X, BiF 5% DX B BfF 30 i IX 7 K
B KE MR A SRR E 2R E I, H
T AR T 68 5 S N PR 5 )5 A R 3k 1 4 R I R
(Tang et al.,2016;Yang et al.,2016). {HAEZN
S R Th B XA R =S Am KA
PR 1L — RV E BT A ] — B, 100 F 5 X CGE 4 £
TiZEA IR (B b, HO2 & 5P 1 — S
(I T 2% 722 Hh B 5 s kb, B 22 (8] 0%y ST 90 35 43 320 1A
B 5 A i 3 LU AR AT OC i AN T AE. BB I i 58
HI, 2% 22 M B 5 0 W B T oee A ok RO
(~320 Ma) 1y B AR 1 — J8 0] 4% 5 7 Alf 48 PF 3 (Liu
et al.,2017), ZJa kA LB B AT R X K &
PRER &L A BIIGRK SRV 2 R 1R
/RS R S (TEH R LR RD AHB5E X
WEBRZHGE SR A e s M =St
TS Hw A W E (B 1o, HRHZETER
Kz BN EEAF,2014) Ul B X 7R g — & — R
= R BT R AR © 245 0k T IR R 2 i
SERUTRRAE L R, BROAR L — SR 88 S B 2 5
R i R 3 L VE T AT BB IR R RR 2 3 =& 4. 3 oh NI
AR AR I — B G 25 2 S G
T B 8 75 20 L 58 B, 28 D5 B TR G 55 100 Mas, iy
SV P A i Rl R S A e R 3 L AR — B xE DA
SN A B I IR) 25 b4 B AT UL < oy ST U A 3 BN
AL RE Ry R 2422 0 v Bt X i — B KOs iR R
A AL T R

VFC R A5 (2013) 38 12 X% R b b X A ARk
MY TEAN S5 A I 3 AR R X e = Bt A B IR &

A (Xu et al.,2009) FIGK T 7406 M DX = S DL
Hok i A (Wang er al., 2011) 8 K 6 5 &5 — i
(Wu et al.,2011), RPN T 2 M AR 30 b X e =
T [R] b T — o fif J PR B8 OF AN AR RV
T2 SR ob A T 09 IF 46 (F SC R %, 20135 Yang
et al.,2016). 1M 7% FAR ER L — b 4ok 2t 5 B 1 K il
A ARG W RT3 A R R VR B T R
HHZZ w5 F E AT Z R IX F R
25,2008 5 F 48 1 45, 20095 i ML %5, 20145 Yang
et al.,2016). A] UL, B1 K SF- 7 1) 8 B 0 oK X K 2% %2
WA v B2 i DX G = S B 30T 1 ) 38 5 B A S T

St —SRE R A G BRI X — S E
(R B Bt o 76 AR A6 0 b X 74 4 368 YAk D7 o vh A 25
FAEFH (CERR A5, 2009) 3% 4% A1 78 B A= AR 3
B pERH, — HFr2 3] =& 4 (Tomurto-
goo et al.,2005; Mazukabzov et al.,2010).H T 74
TR Al B X T o 52 M R E e, 1E R T S —
SR P B FR P ] AR 0 5 T S A, 7 R I = S
TR G ARS8 AE Ak B 1 ] & (Zonenshain et al.,
19903 Zorin, 1999 ; Sorokin et al.,2004), LIA: FI B 5T
Z2 0 R 52 i — SRR K v AR H 1) b B 0F b AR T (Zor-
in, 1999) , 1M T 4F R 76 3% B K 52 7l 55 9 I 02 o 4
Hu e N kB0 K & B AR AE KA (W et al. s
2011) J2 5 B AR A Z% 5 AH DG I R B — e R A BT 5
U AR R (VTR 245, 2010) S 1y 6 W . 520 — B
SR P A & ] B4 R .

3 458 P B K i 4 b e o ) RO )1 B 5 7R 4 4
TR T e = &t (85 A1 U-Pb 4E 8 R 202 +
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6 Ma) , B KB WL T 52 h — SR8 2% v Al B 1] 47K
LI 2 R R b I Bl B 2R B (RR AR T AR
2010158 B i, = 28 tH s 00 52 ol — SR % s Al B 1) R
A o 85 T A AT 88 1 3 2 2R 4 (2015) 38 5
Xof S 1l DX AR B ) 2 BRI A A ST A R R
A (R RIE AL b 7 B RRAE (22245, 2015) . 45 B 7E K 2%
TR 55 /N D4 B2 U T % M IX AR I 4% (Miao et al.
2015) FN B 4t — 3L 74 M X X 30k b 2 OR 2 A T
(Zhang et al.,2011) (Y FEHE , FIE 56 0 — SPEE K e
B A3t TR A5 v 40 Hb R v 3 1) A A B T Ry e A
T T e = I 0 A 52l — SRR K s v VR 5T
(RGN i A R g N Y R L= =1
B adakitic % LA WG BN 2 B 52 7 — SR8 K o
M e 1 451 2R ol 4 — w5y b R 2 R R b R S AR
RN o BIVAE A R A 5T T S0 A0 o A R A 4 0 AR S
Hi A A B B A 45 58 C Liu et al.,2012).

5% DX Asr T PR PG b DX A6 AR T ) Lok B A A7 3]
St — SRR I va AR B ) g A o VR B R L F 5 X
T B 3 DX = B 2 K LA VR A T AR B AL AR [n]
IR 52 — SRR IR v AR M 1) B AN b A AR T A
P8 P B 19 b 2R 1) 5 2 IR (Tang et al.,2016)
A ) B A — 0, AR T BB R 7E 52l — SRR 2K s AR paly
RIS R AR R B . Tang et al. (2016) i i X}
BUR T R AR ACE E R RS T 5
T — SR B SO AR R 1) R R R DT L PR TR
TR0, 5ty — S0 2% s AR B A ) R o 4 B
— > [] B, 76 32 [E) BRCUIARF o b 7 ) T 8 T D51 R
RO P 1 0 ) o T | R A R B 3 S ORI AR
—E WX AZ A (Tang et al.,2016). 6 B 75 B4R
AP X g =St A B SCA ( Xu et al.,2009) Al
kT A I M X g = B R X okl A ( Wang
et al.,2011) BEKAL XA (Wu et al.,2011) F5H A
SR R WY L W = S A R AR AR AR AL L XA

530 B ——
AR o
- T g s s

AP
K24 7 P

ZRERAZP
X %5 g T

B S MR L AR A 5 R 2% 2 0 o B b
DA 7 T2 A R 4 36 5 55 19 5% W) S L 22 I8 5 40, DA
T GEREL A BIF S X A R A T S R AR TR . (D
AU =S R RaCs AR T8 A A
FORFAE , MR = &t h 0 e s B A AL R
fE L BB OF I XA T A i 8 2 T, Hoiz b il e
V5 FH B B = 5 T B 00 2 g — 5 fhE v S A o A I o 5
RS (OEMRE X AR, AR ) =& A
. A EE N KRS SO EBEK ARG,
BT U-Pb AE45 8 237.24+7.8 Ma, 228 +4 Ma
WEHRKRIED SO K AT YR L . KO0+
Na, O 7 & IR 5 e . BoA 5 05 35 B ) 56 41 0 805 &
AP ZE A AR T K A RIAE A R AiE . AR AT
REJE BT SR A 38 5 55 T Ul W F 5% DX 7E 1 — & it
A I AR W] fE Ak T R B R 3 S Z R (3) Yang
et al.(2016)%F 242204 b X v e — & 11 1 AU 4K R
FHEAT TIRA ST BESE  HA A5 2 n ke
Ko Rl 28 A R B 2 X g = Sttt 1 VAR (<) 5 B
R E T 5 ZF (Yang et al.,2016); (4) Wu
et al (201 1) 45 i, AR IL L X K i = & 4 (200 ~
300 M) RPER AR R T A BAE KA, i
6 R R %208 v BE M X B £ 5 R (Wu et al. s
2011) , 3 138 B 22 B U O 222 0 vy Bt X 37 i i A4y i
5 55 52 2 R ORIE 5% 1Y) B — 5 thE WA 3 B ) 5 41k
Ll TE S T BT HH R o R 0BT 5 0 R R B ) o
R B AR A T T

25 LAy B AT AL R 0 v B i — S I Y
P 5 e A2 5t — SRR K v ) T B B L 52
T — SR I S AR R 1 1] R AN bR AR AR T A
PEALDIIE B T K o KA — Ry K R B 78 0 4H 4 PR LA
KA B B — S R R A6 A< E ) 5 SR A
W =8 T INE I, 5ty — S8 O v AR H 1 1) g AR o
A FH 8 B — A 8] 8RO b B R A A0 3 1 . 20X

iy IR ALK
ARZ R

A P M8 A Ut
AR5 e AL BT 1
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Fig.13 Schematic diagram showing the petrogenetic model and tectonic background for the volcanic rocks from Late Triassic

Hadataolegai Fm.at central Great Xing'an Rang
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B
[
Gl

AR e ] BRI 1) 52 ) A R 2% 22 0 v B R % DX i
T AR R A AL 1 T R AR YR 5 I =
W 35 B ) 55 2 L2 BRI AE 3208 6 5T T AR e
i R 1 DB B 4% 1905 50 U B A B b L O R 1Y
i 3 75 5 1 = B L 0 5T IX AN & B /0 R O
SUA T I A B2 3 AR B o L I i O B A A
IO7 5 AT Z 5 ERL I T B 0 T RE b T R I Bh
)01 B, ¥ 35 32 Sl R X A 55 T I O B ) R
AT R AR HE T IR B Ik B ) 5 A1 SUA I RE
i HEA B IR T & &8 4 3R LA AR BE G RS2 3
HEAT » 4 1 16 20 3% 7 5 21 [R) st AR BT B Rk B A
A P b ) S ) R I, 5 R A R I B A S Y
T 1T AR 9 P A T R AL T i A A R R A
ARG 5 12 1) 4 5 0 O3 K A TR, O 8 R &8 b R T A
W5 X B = 5 1 0 35 B ) 35 4 b o o 0 R 22 T
FF 1 9 Fr9 2P P 00 JB T B AR 1 A i R A e AR S R
b5 R A S A 44 Rl I 45 o bl R S 4 s e R ik
R K AR R 2 B e R A 2
Ji W e 55 L Y B 5T X G = 8 e s B ) 25 41
LR AV L (B 13) (B A T B e, W = & i
AR 2422 0 v B 1l DX R 75 5 19 Ll s & 3 Bl B
A Z I TE B B RRAE o 0, AR BT 5 16 TR 1 T B T
FHXF L (~230 Ma) , i H R P A 9 oR 22 24 i
22 1L H T R X 5  (~ 216 Ma) o 11 20145 19 1 1
DN B (~ 210 Ma) AR R[] 09 4 306 sh k.

5 45

(DR Bedth X K& B A KM= &1tk
L Je A= A v i 3k B o 55 4 b e RN LA
Lz 1l s 1B AR 8 4 B 210.9 £ 3.5 Ma,
216.643.1 Ma; R PE R 51 A 5 %2 25 1 T2 B4R i
216.942.1 Mas R P R 5 Wi 80 19 TE LA 18 0
230.242.2 Ma.

(2) W =B T I 0], DR 422 0 vh Bt X R T 5l
AR, BB 22 YT Sh 0 R AR AR BF 5 v B I Tk e B 3
4 rpPE R G0 R A R L B R OR VR TR R
i P 58 43 Tl o I A2 AR bR S o 0 i gk R o
JIT R T A vy i B AR AR L e R A R
BUH R OR A 45 o S AR A E 2 ) Y M e TR
YA L R IR M 2R A A0 S 2 R 1 R B I B
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