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Abstract: The Early Jurassic acid volcanic rocks are newly discovered in Zhanbeicun Formation of Xinlin area in
northern Daxinganling Mountains, from which two samples of zircon LA-ICP-MS U-Pb ages are determined. The first is
sericitized rhyolite, with the testing point deviating to the right side of concordant curve on the concordia diagram — a
typical discordant age, yielding the intersecting age with concordant curve of 192.0+1 Ma (MSWD=1.2), which is the
cooling crystallization age of rhyolites after extrusion. The second one is weakly silicified rhyolite with a concordant age
of 178.0+1 Ma, which is the result of the loss of radioactive trace element Pb, and the rock-forming age should be close
to that of the sericitized rhyolite. The volcanic rocks are petrochemically and geochemically characterized by high Ti
thyolite and I-type rhyolite. The Mg* value of the rhyolite (0.43-0.73) and content of hypersthene in CIWP norm
minerals (0.25%-0.96% ) support that the rhyolite is derived from crystallization-differentiation of basic magma.
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Fig. 1 Geological map of Xinlin area in Daxinganling Mountains
1—HA T PR R ARG T 18 3 HE A4 (modern riverbed and low floodplain accumulation); 2—& 1] 1& ME#EFL 4 (high floodplain accumulation); 3—[1 3 %
#H (Baiyingaolao fm.); 4—¥3 &4 (Manitu fm.); 5—# 7% 3% EB1#H 2H (Manketouebo fm.); 6—35 K 22 744 (Tamulangou fm.); 7—if £ #F 4 (Zhanbeicun
fm.); 8—IBERAMH R —KAEXK A (porphyritic fine-medium grain monzogranite) ; 9—fENBEIR A H b A7 9 — K N (porphyritic fine-medium grain
quartz monzodiorite); 10—4iki 5 7= H — K 46 % %5 (fine grain biotite monzogranite ); 11—47 3% — K % ik (quartz monzonite dike); 12—RH % bk ( diorite
dike); 13—HuFi A4k (geological boundary); 14— FEAEE A LR (angular unconformity ) ; 15—FAT RS F4k (parallel unconformity); 16—=3Z4 5T
REHWTZ (surveyed unidentified fault); 17—K IIHIFIWTZ (volcanic edifice fault); 18—IFWi)Z K AFiffi (normal fault and dip angle); 19—44RHEMN W=
(geophysically inferred fault); 20—k M ¥ i /N B Wi /2 (inferred unidentified fault); 21—3b JZ 7= R (formation occurrence); 22 — i # 7= ik

(flow occurrence )
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Table 1 Correlation of the Mesozoic volcanic strata in Daxinganling Mountains
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Fig. 2 Profile of Jurassic Zhanbeicun Formation on the south bank of Manlakai River in Xinlin area
1—55 04 & ) (Quaternary alluvium-diluvium) ;3 2—H(1E 2 27 (olivine basalt) ; 3—35{ R Z 34 (amygdaloid basalt); 4—Z 2% 111 %7 (basaltic
andesite); 5—AF{ R L 22111 (amygdaloid basaltic andesite); 6—7F( IR 222 L 5 TRIBE K 445+ (amygdaloid basaltic andesitic brecciated tuff lava
); T—% 1A (andesite); 8—fA N % 1LH A (hornblende andesitic porphyrite); 9—7F{ IR ML % %4 (amygdaloid trachyandesite); 10—ERALI 80H
(spherulite thyolite) ; 11— S0 ARAE fHE &K IE A (rhyolitic brecciated lithic-crystal tuff lava); 12— 400 B BEK G A (rhyolitic crystal tuff
lava); 13— 805 A TR B M 45 58 JK % (thyolitic brecciated crystal ignimbrite ) ; 14— S0 B #4545 5E K £+ (thyolitic crystal ignimbrite); 15— 80
FARRE JE 3% B BE K (thyolitic brecciated lithic-vitric tuff) ; 16—S05 A #RE JB fbJE BE KA (thyolitic brecciated lithic-crystal tuff); 17—AUT fRA
JE ¥ %2 (rhyolitic brecciated lithic tuff); 18— S5 i Bk it JB %E K A (thyolitic brecciated crystal tuff); 19— K4k i %+ (monzogranite ) ; 20— X BT
# (monzoporphyry); 21— 10 % (Quaternary ) ; 22—% %5 A4 £ (Zhanbeicun fm.); 23— 7K 2% 441 (Tamulangou fm.); 24— &t — KL A (Late
Permian monzogranite); 25— 1K 3L (monzoporphyry); 26—¥5 %5 (porphyrite ) ; 27—#f1 i AN # 45 (angular unconformity); 28—F-47 A # 4 (parallel
unconformity ) ; 29— FT A 2E (geological boundary) ; 30—3Zi I JZ (surveyed fault)
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Fig. 3 Outcrop and specimen of the Early Jurassic volcanic rocks

a— A T2 SR 22 P 4 $E S &R (contact between Zhanbeicun and Tamulangou fms. ) ; b— 5 # 4H i SC% (rhyolite of Zhanbeicun fm.)
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Fig. 4 CL images and ages of zircons from the rhyolites of Zhanbeicun Formation
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Fig. 5 The zircon LA-ICP-MS U-Pb concordia diagram of rhyolites from Zhanbeicun Formation
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Table 4 Contents of major elements in rhyolites from Zhanbeicun Formation

ARG k[ 19 K k[ 20 ) Bd
B mReoRscs BEERLCE A il s wsch wsch s s
(PM004TC96)  (PMOOATC60)  (SPM2TC50) (SPM13TC23) (SPM13TC45) (SPM13TC47) (SPM13TC51) (SPM13TC55)  (D2148)
SiO, 77.73 77.49 72.18 69.56 68.19 69.74 66.86 69.11 65.2
Al,O; 12.77 12.47 14.02 15.70 16.80 15.74 17.05 15.70 15.2
TiO, 0.13 0.10 0.43 0.38 0.36 0.39 0.47 0.43 0.63
Fe,0; 0.46 0.47 0.98 1.19 1.93 2.35 1.72 1.45 2.51
FeO 0.07 0.05 1.15 0.81 0.26 0.12 1.03 0.84 2.22
Ca0 0.17 0.07 0.55 0.69 1.06 0.45 0.45 1.04 1.88
MgO 0.38 0.10 0.86 0.38 0.46 0.46 0.73 0.40 0.86
K0 4.88 6.03 3.62 5.80 3.42 3.85 451 5.12 5.27
Na,O 1.92 2.12 452 4.55 6.15 5.39 5.46 4.65 4.06
MnO 0.02 0.02 0.07 0.06 0.08 0.09 0.12 0.09 0.08
P,0s 0.02 0.01 0.10 0.06 0.08 0.09 0.15 0.08 0.19
LOI 1.35 0.95 1.37 0.61 0.95 1.04 1.09 0.84 1.72
Total 99.89 99.89 99.85 99.77 99.74 99.71 99.74 99.76 99.82
K,0/Na,0O 2.54 2.84 0.80 1.27 0.56 0.71 0.83 1.10 1.30
Na,0+K;0 6.80 8.15 8.13 10.35 9.57 9.24 9.97 9.77 9.33
Mg* 0.73 0.43
A/CNK 1.46 1.23 1.14 1.05 1.07 1.14 1.16 1.04 0.96
AINK 1.51 1.25 1.24 1.14 1.22 1.21 1.23 1.19 1.23
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Fig. 6 The discrimination diagrams of rhyolites from Zhanbeicun Formation
a—HE3CHRL 16 ] (after Reference [16])5 b—HE3CHR[ 17 ] (after Reference [17])5 ¢ .d—4fE3CHRL 18 J(after Reference [181); 1—AWFFLHE (data of the
current study); 2—3CHR[ 19 J5#E (data from Reference [19]); 3—3CHk[ 20 )45 (data from Reference [20])
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K, SREE 2 81.84x10°~110.32x10°¢, 5 X AP
PIE(99x10°) ML , /R 5 A A1 R AR A K 4855 S i
e tE A BREMB WAL, (La/Yb)y R
36.87~40.19 Z[a] , R A I 4y oy S - AL E T 3%
Fii 15018 25 (La/Sm)y K 9.92~11.76, T Hi - 718 &
B (GAIYb)y N 2.34~2.45; TR H 6Fu {0l
0.54~0.57 Z ], KR IX A RHC A R R 8 S 50 4
mfER; 8Ce {H 4 0.87~0.88.

Fis £ R AR (] 7a) BN RH L0 R
EEMARAE, B ER o SRR, B
AHXT R A, B RE AR AT T —E M bt f2.
TR R R (& 7h) R B Sr.Ba P Ti( 45 )M

(a)
= \\'* A
b ] . )_,r

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu

AEXTE K Rb . Th( U ) EHF.

3 NLAEEREXREBIAEITIE

KL A AR BUE IR 4 e Ti IS0 Fl
IR Ti WBCA. w Ti WMBUE RS Wik R X a2k
WA E TR BRI 2E A RGE SR S R 81 5 T IK
Ti Wi 80 2 5 ik 2R A 2 A S B BR Ak 27 XL
WA, XM BUA 1A A 24 AT b BR A 4 R R - i
VR Ml A = B A3 I B 2R 91 & A 2R i )
WA RHCA B B B or B A B SO R R
SR XA —m M XA T IMsCH L R
IR T S A = A R BRI R A LA AR AT b
5t, N HSEA A LKA, BB R X
K Ti AU IESH A

R A 2 A TC R MR 2EARAE, PR R 2%
T M DX B PR T — L P R A 2R oy T R
SUARN R SUE, i L ABOE e R e . 1 AR
U R AR L fmhg, AHATTRBREE 4
Rb.Ba.Th K FlZ i Sr.Ti.P .Nb A4FAE , HIE il 545
(LRI war AT L (SRS P ST | B e e
HA 5 R RS0 — B0 LA B TR i
B, DA Ba Sr SR EU TS T BIRSCEAA D], 5o
PRI L RA A A KA A, A S
T A W AR BARE A VE FHAHIBE R . PRI SCA TR

| \

(b)

B b EE g

1 1 1 I 1 el i 1 L I 1 L L

5r K EbBa Th Te N Ce P Zr Hf 5m Ti Y ¥Yb

K7 R RSO BB bR AR A - 03RS A CRBIoRE £ b A it G2 ok I ]
(FEcik[21-22])
Fig. 7 Chondrite-normalized REE patterns and primitive mantle-normalized trace element spidergram of rhyolites from Zhanbeicun Formation
(From References [21-22])
1—FE A (sample) PMO04TC96; 2—Ff i (sample ) PM0O04TC60
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x5 KEFNANLERL BETREFER
Table 5 Contents of REEs and trace elements in rhyolites from Zhanbeicun Formation

HE S = La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er m
PM004TC96 SR ECs 32.54 5141 505 1470 179 031 172 019 0.96 0.17 054  0.09
PM004TC60  4HICAfLIRECA 23.93 3760 376 1130 156 027 132 015 0.69 0.12 042 0.06
EEE TR = Yb Lu Y YREE LREE HREE L/H (La/Yb)y (La/Sm)y (Gd/Yb)y SEu  &Ce
PMO004TC96 SSREILIR AU 0.58 027 533 11032 10580 452 2341 4019 1176 2.45 054 0.88
PMOO4TC60  ZBHUAIbIRECE 0.47 020 401 8184 7842 342 2296 36.87 9.92 2.34 057 087
EEE TR = Rb Sr Ba Th u Nb Ta zr Hf Co Ni Cr
PMO004TC96 SSREILIRACH 137.37 9549 58040 14.13 310 1027 071 10404  4.09 0.08 0.63 6.07
PMO04TC60  #HuiAfkiisrs 15580 3217 66620 9.14 324 500 039 7230 3.01 0.21 0.85 6.13
FEf S Foyia \% Sc Li Cs w Bi Mo Cu Pb Zn Hg Ag
PM004TC96 SR ECs 6.44 304 844 262 040 005 050 565 32.49 19.00 0.02 0.03
PM0O04TC60  HICHALWBLH — 22.27 264 857 200 192 006 073 5.06 6.66 15.30 0.01 0.06
Fr AL 107

St Fi S RS GBI RE A S & TR
SUAFUIE Ti JACH S BIAH S F T BUR8CA 1AL
GUA AR, S L DX IR S 14 B R PR
A T P war AT R (SR DN
25 B (A=) 8L

AU FE (BRI X AR B R A i e R
FHIE 5 Ti FUIK Ti 2RSS M KRl 8UA % HE L
F 6. X g R R WF 5T X PR T R AU, K24
FEIE S i RSCA ML, v RE 0 PE R4 2 A
ST A ERRY)

454 AT R, MgO i (0.10% ~0.38% ) Mg {H
(0.43~0.73), DA CIWP bRufEH 4 H BLE M6
(0.25%~0.96% ), WAFIEFTMRHL X FARP R srs &
FMEA K 3 S A TR

XK A H—B R 2 I R 22 YA 2 g v B
A THY LA-ICP-MS #5471 U-Ph 4EfR24AF 5T, Hop
2 ML A AR 2 9 185.8+8.1.196.8+2.1 Ma, X it
VA4S N 196.3+2.7 Ma, FBILELE S g —
Wk H—ERED ME e kA B A A
HBRAL A A AE SO X 88 B T SUA R #2600, B
R &4 Ba.K.La.Ce.Sr.Zr KB TR AILEMEB
Fis+ot%, T Th .Nb.P.Zr . Ti 5 253758 0 X M E

TICERAFE, Uk 7RI H R AR S0 R AU
Klra B SR C.

4 it

(1) KL IR BT AR X% A8 A —5 B & B
PR R M ol H e iR R 2 I (192.0+
1 Ma).

(2)ILHR , R2LLW L X B AT AR = 1)
I, 25 o SE TR B (RSB PG 3 ) FE N7 1
AR FR b KA (Jim) 854 U-Pb LA-ICP-MS [Fl{3;
RN 19921 Ma. WAL, Brbfih X (R4 L4 7R
Yo ) FAARE R SO LA B #E R RN Y
R,

(3) b BB e VP50 3 b 43t bR 8 ) AR S 1
B H e LA 1A K R, % AR M BRfL AR AIE
T L R R A AT A T 1.

(AWK B LR M K Ll BRI K
P AL, R B RS AR IS TG T
AR AE I (T BE R HBIEAE A 45 5L ).

S22 3Lk ( References ) :
(1] I8, FBILEL, JE24HE. K42 AL B U-Pb 4E 4 X8R
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Table 6 Comparison of trace element characteristics between rhyolites of different regions
X RO CLPHREHE  EEEMETREEAE R whER A H WA
Feyel i Ti JBCH™ IR Ti WECED AR RS HRSCS  Parana JSCE WMBCH MECH WMBCH
Rb/Ba  0.007~0.28(0.14)  2.44~8.06(5.25) 0.24~0.24(0.24)  0.17~0.34(0.25) 0.07~0.19(0.13)  0.10~0.23(0.17)  30.6~408(219)
Rb/Sr  0.39~1.74(1.07) 6.18~1352(9.85)  1.44~4.84(3.14)  0.69~2.46(157) 0.02~2.64(1.30) 0.47~1.23(0.85) 72.5~383(228)
Ba/Sr  3.89~12.0(7.93)  1.38~2.85(2.12)  6.08~20.71(13.39)  3.22~8.28(5.75) 2.60~18.0(10.20) 3.00~7.96(5.48) 0.39~3.13(1.76)
Zr/Ba 0.12~0.30(0.18) 1.95~7.17(4.56) 0.18~0.11(0.15) 0.41~0.54(0.48) 0.34~1.12(0.73)  0.10~0.26(0.19) 68.9~1546(807)
Nb/Ta  6.32~33.5(19.9)  11.4~13.9(127) 12.69~14.55(13.62) 11.1~14.7(12.9) 6.40~8.74(7.60) 12.3~14.7(13.5)
La/Yb  12.1~18.3(15.3) 6.81~10.50(8.65) 56.03~51.40(53.71) 6.49~9.75(8.12) 451~165(105) 3.15~6.51(4.83)
6Eu 0.45~0.74(0.60)  0.05~0.20(0.13) 0.54~0.57(0.56) 0.57~0.70(0.64) 0.04~0.06(0.05)
Ba (1112) (44.9) (623.3) (768) (1132) (861) (6.00)
Sr (211) (20.0) (63.83) (164) (145) (171) (2.80)
P (281) (120) (63.5) (1333) (516) (55.6)
Ti (2398) (1019) (689.5) (6322) (1245) (1451)
Co (3.27) (0.66) (0.15) (15.4) (101) (0.25)
Ni (7.78) (3.49) (0.74) (6.83) (13.9) (20.4)
Th (12.6) (26.5) (11.62) (13.9) (24.4) (9.00) (66.0)
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