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Huanggangliang volcanic-extrusive uplift in the southern Da Hinggan
Mountains: Discussion on genetic relation between different lithofacies
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(1. Institute of Geology, Chinese Academy of Geological Science, Beijing 100037, China; 2. Beijing SHRIMP Center, Institute of
Geology, Chinese Academy of Geological Science, Beijing 100037, China)

Abstract: Huanggangliang volcanic-extrusive uplift in the southern Da Hinggan Mountains is composed of the rhy-
olitic crystalline tuff of the ash flow facies, the dome of the extrusive facies (rhyolite porphyroclastic lava), porphy-
ritic monzogranite of the superficial intrusive facies. Their SHRIMP zircon U-Pb ages are 140. 27 +0. 93 Ma,
140.41+0. 92 Ma and 141.75+0. 96 Ma respectively, which were produced by magmatic activities in Early Creta-
ceous. The isotopic ages of the three lithofacies are consistent within the error range, indicating that there is no ob-
vious discontinuity between the three lithofacies, and they are the products of continuous action of thick rich crystal
magma (crystal mush). These volcanic-intrusive complexes belong to the high-K calc-alkaline series, and are
mainly peraluminous and quasi-aluminous rocks, their eNd(¢) change little which range from —0. 43 to —0. 08, and

the corresponding two-stage Nd model ages range from 0. 98 to 0.96 Ga, suggesting that originated from the same
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source region. The contents of SiO, and K,O in magmatic products decreased continuously from early to late, and
there is a certain complementary relationship between the compositions of different lithofacies, suggesting that rhy-
olitic crystalline tuff and rhyolite porphyroclastic lava may be discharged/emplaced layer by layer by magma cham-
ber of composition zonation, and the residual magma is filled into the ring fissure of volcanic root and surrounding to
form porphyritic monzogranite. The volcano-intrusive complex have the characteristics of A-type granite, which are
characterized by LILE (Rb, Th, U, etc.) enrichment and HFSE (Ti, Nb, Ta, etc.) strong depletion, and en-
riched LREE patterns with strong negative Eu anomaly, and its genesis may be related to partial melting of the over-
lying crust induced by the upwelling of asthenosphere mantle or mafic magma underplating in the Early Cretaceous.

Key words: Huanggangliang volcanic-extrusive uplift; porphyroclastic lava; A-type granite; SHRIMP zircon U-Pb

dating; crystal mush
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Fig. 1 Simplified geological map of tectonic location of NE China (a) and volcanic lithofacies map of the Huanggangliang

volcanic-extrusive uplift (b)
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Fig. 2 Field and micrographs of the magmatic rocks in the Huanggangliang volcanic-extrusive uplift
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a—undeformed masses of magma; b—rhyolitic crystalline tuff; c—weld belt; d, e, f, g—porphyroclastic lava; h, i—porphyritic monzogranite

(c is plain-polarized light; f, g, i are crossed polars)
Q—aYE; PI—RHA; KA
Q—quartz; Pl—plagioclase; Kf—K-feldspar
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Fig. 3 Partial zircon CL images (a~c) and SHRIMP zircon U-Pb concordia and **Pb/**U age diagrams (d~f) of the

crystalline tuff, porphyroclastic lava, and porphyritic monzogranite from Huanggangliang
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Table 3 Sr-Nd isotopic compositions of the Huanggangliang volcano-intrusive complex
e TRBUT i B K BN BER TR ALK A
i H272 H574 H586 163 H311 H186
A E117°27.1' E117°19.2 E117°21.0’ E117°22.8’ E117°23.6 E117°23.5'
i N43°24.7' N43°25.7' N43°26. 3 N43°25.3' N43°24.2' N43°24.5'
4E#R/ Ga 0. 140 0. 140 0. 140 0.138 0. 141 0. 141
w(Rb)/107° 221 238 187 74 145 132
w(Sr)/107° 72.2 72.7 81.9 50.8 243.0 182.0
8 Rb/%0Sr 8. 87 9.48 6.61 4.22 1.73 2.10
87Sy/80 Sy 0.720 982 0.721 108 0.717 744 0.712 973 0.708 886 0.709 938
20 14 14 10 9 14 15
(¥Sr/%8r) 0.703 3 0.702 2 0.704 5 0.704 7 0.705 4 0.705 7
w(Sm)/10°° 6.74 6.57 9.12 13. 40 9.64 11. 40
w(Nd)/107° 32.5 29.3 4.5 61.9 49. 4 55.6
479m/ M Nd 0.125 4 0.1356 0.129 7 0.130 9 0.118 0 0.124 0
Nd/ N 0.512 552 0.512 560 0.512 571 0.512 560 0.512 557 0.512 567
20 5 14 7 6 10 10
eNd(t) -0.40 -0.43 -0.10 -0.36 -0.16 -0.08
ty/Ga 1.03 1.15 1.05 1.09 0.95 0.99
Iy Ga 0.98 0.98 0.96 0.98 0.96 0.96
15 15
a oy | b O #dim
o f HLpE _
il W i | ] B 200
+ i RN E + BRI
5 F 5 F
~ i
_Ej 0k 4 4 i {_ 0 F— T O
B A B
sl 1 1 25 e > 5l 2 “t.{-l._ .'.'.’;ﬂ-i
[ iy A
-10 | -10 Hp g2k
15 - ; . -15 - :
45 55 65 75 85 0.701 0.705 0.709
w(Si0,)/% "sr/™sn).

K6 HEixFKII-1ZAZE eNd(t) -Si0, I (a) A eNd (1) - ( 87Sr/szr) ; Ef# (b) (JERHE Zindler and Hart, 1986)
Fig. 6 &Nd(#)-Si0,(a) and eNd(¢)—=(*Sr/¥Sr),(b) diagrams from the volcano-intrusive complex in the Huanggangliang
(after Zindler and Hart, 1986)
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TEEIRAE RS, SRR LSRRI,
SR Aok A Y AR A BOR S B OAERT, AT
T b LK b T A b B e A ] IR 8 ik A
EBURBUTUK LA TR 4% HE e DU 7] BE 5] 45 AL 14
A (Gelman et al. , 2014) o JFUSE i o5 B 28 1)k 3 32
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Fig. 7 Major element oxide variations of the volcano-intrusive complex in the Huanggangliang ( the shaded area represents the
compositions of the experimental melts produced by partial melts of lower crustal rocks) (after Wolf and Wyllie, 1994; Rapper
and Watson, 1995; Springer and Seck, 1997; Sisson et al. , 2005; Xiao et al. , 2007)
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Fig. 8 Ba—Rb (a) and Zr-Rb (b) diagrams from the volcano-intrusive complex in the Huanggangliang
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Fig. 9 Schematic diagram of the formation process of Huanggangliang volcanic-extrusive uplift

B A H 1 [ i (Whalen et al
Hi DT AR i s VETE A IR Eiﬁ(lzlm)o
TERFIERT, A BTER 4&.5 17 S RPN A
S LLE 1o bR Ak 27 R A BOR X 43 (SR A T

, 1987) , Bjxj %

2007) . fH 535 S BUAE A 1 — 1 3 BAR AR 2
P,0, & &5 Si0, & B 1Y 1 AH JE ¢ £ ( Chappell

and White, 1992) , Wi %5 AR mAY P,O; ik
Sio, MW TAISEC R, HEAR T o5 S 8
R AL E R R, mor s L AE R A 1Y FeO &
BAR, — M/ T 1%, B RORE R, FHER
764°C ; 1M A RIAE A FeO S BETR, —BAKT
% , U R R R, — M KT 800°C ( Chappell and
White, 1992; King e al. , 1997) . & i 25 41 FE 5
B FeO SR 0.79% ~5. 11%, SEXHE KN 2. 51%;
SR B A VRRD L BE T A5 M 92 8 TR S 801 ~
874°C , BXLLHNIE T A BUE KA BIRHIE, BB AT
ﬁﬁﬁlﬂ%ﬁ%o

AT T A BAERCA BB A A AR FGR, &
BRI R . O F F BB T H5E 5504wl
(Whalen et al. , 1987); @ W 53K 570 KR
A (Yang et al. , 2006) ; B M5 AP I - ik
A5 AL (Bonin, 2007) . WA FIE S A
ﬂ%ﬁ%ﬁﬁ1¥%%ﬁ%ﬂ%ﬂﬁfﬁﬂ@% M — i
7 H (Turner et al. |, 1992) o B 5 G2 X ANTE Kk 1L
*ﬂ*@qj%ﬁﬁfﬁf‘ﬁﬂltﬂﬂ DN B A SRS
A1, BRI SRS - e, FEAR AT DAHERR
EEEII]X/J? Ko E M Re, P, ﬁn%%&h@i

PG A RIR A, A4 A BIFE R A N

MARENEOESR AR KT (Yang et al.
2006; 5K&F4F, 2009), i #5 b A1l - &/\,«EEP

FER BRI @B BT AR, FER g S
FC IR TR T LAY T e AN o, — e, M

KIRAEHKIL Nb/Ta HZYH 17.5, Nb/U F-3{E N
47, Ce/Ph EXME Ny 275 1 Mo 72 4 U5 A9 A 2% H Nb/
Ta fHN 11.0~12.0, Nb/U FH{H N 6.2, Ce/Pb F
YI{E R 3. 9( Green, 1995; 1988 ; Rudnick
and Gao, 2003) , 5 i %2 K 1L -12 AZ% 4 B9 Nb/Ta
{54 9.27~15.99, Nb/U {3 3. 10~13.72, Ce/Pb
B0 0.21~7.36, X5 7805 1) 75 5 o A AL
WHCH A ER, ZRA/E LR ATE 800 ~3 200
MPa FE 3T 50436 il mT 1 i LA o 4 0 el 1 4 i 1)
MR AE R (Rapp and Watson, 1995) , J-JFE‘J%{Z[:
FAE MgO Mg"(<45) i ALO, &H, #idge kil
-RAZE E &= ﬁ:?ﬂ’]éﬂﬁi'ﬁ%?\aﬁ%?f@miﬁ
STHERI IR —B(E 7).

R R A RES, Sr A iRl 42, 2% 107° ~ 253, 0%
10°°, Yb &M 3.41x10 °~7.80x10°°, J& T Sr.
= Yb fE i A 28, FRUILIE B AT R XA T A AR Y e
JIIREE (SRS, 2006) . HLAM, A BUAE 7 = TE
T I R, oA s i AR AT LA R A R L TR B
TREER A K B R AR TR AAE R4 (Wu et al. |
2002) .

b, WK -7 A Ze S R TR AR
TP LIRS e RS S IR IRIER T, &
T M R A RIS e R A

Hofmann,
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Fig. 10 The genetic type discrimination diagrams {rom the volcano—intrusive complex in the Huanggangliang
(a~d after King et al. , 1997)
Bonin B. 2007. A-type granites and related rocks: Evolution of a con-
6 é:':%'i/t\‘ cept, problems and prospects [J]. Lithos, 97(1~2): 1~29.

(1) BT KL -7 B & B B K TR BN
FRIBEIR — K AE B 5 1Y SHRIMP 85 47 U-Pb 4% 4>
1A 140. 27+0.93 Ma 140. 41+0. 92 Ma Fil 141. 75+
0.96 Ma, 7EIR2ZEEFHIN—3, J& TH A,

(2) BRGPEKIN-1R A AR T 5 B s &
SIAA, AR -8 BT A BUAE & A I RRE,
JE T MBS A3 Y B 5 s b 2 2 HE B R
). e, 55 1 W17 W S B R AR B A
() R R AR RIS R T8 R, 55 2 7= W R B0 o 2
EIE IR BT Y, 55 3 W= BER K AE X A 2
AR BERCAR I S B AT 12 LA e 3 & & 19 24
AR BUZ AT B
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