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Abstract: A suite of Mesozoic strata is exposed in the Xiehe rside area of Horqin Right Wing Middle Banner, Inner Mongolia. The
lithological association is mainly composed of acidic pyroclastic rock and pyroclastic sedimentary rock intercalated with clastic

sedimentary rock and acidic volcanic lava. Based on the fossil woods discovered in the upper layer of the strata by 1:50000 regional
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survey, the authors hold that the formation time is middle— late Jurassic. Combined with the lithological association, the authors
assigned the strata to the Upper Jurassic Manketouebo Formation. In order to accurately redefine the stratigraphic age and provide a
basis for the study of the age of fossil woods and the regional biostratigraphic.correlation, the authors collected zircon testing
samples from the acidic pyroclastic rock in the horizon lower than that of the fossil woods, and determined that the zircon U-Pb age
is (165+1) Ma, belonging to middle Jurassic. In addition, the age of the porphyritic fine—crystalline grained diorite which invaded
the strata was obtained, and the zircon U—Pb age is (131+1) Ma, which defines the upper age limit of the strata. According to the
regional correlation of lithological associations, dating results, time of fossil woods assemblage,and characteristics of attitude of
strata, the authors conclude that the strata should be assigned to Middle Jurassic Xinmin Formation and constitute a part of the filler

of Tuquan volcanic—sedimentary basin.
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Fig.1 Sketch geological map of the study area
a—Reginal geological backgranf map;b—Sketch geological map of the study area;c—Reginal geotectonic map

1—Quaternary; 2—Lower Cretaceous; 3—Upper Jurassic; 4—Middle Jurassic Xinmin Formation; 5—Middle Jurassic Wanbao Formation; 6—Upper

Permian; 7—Middle-Lower Permian; 8—Lower Cambrian; 9—Porphyritic fine-crystalline grained diorite diorite; 10—Jurassic granites; 11—Middle

Jurassic adamellite; 12—Late Triassic adamellite; 13—Late Permian tonalite; 14—Ultramafic rocks; 15—Dacite; 16—Rhyolite; 17—Rhyolitic crystal
tuff; 18—Brecciated rhyolitic crystal tuff; 19—Rhyolitic volcanic ash balls tuff; 20—Fine sandstone; 21—Tuffaceous sands; 22—Sandy conglomerate;

23—-Bedding; 24—Fault; 25—Profile position; 26—Fossil locality; 27—Isotope sampling; 28—Scope of research area
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Fig.2 Cross section of Middle Jurassic Xinmin Formation
1—Lower Cambrian Duerji Formation; 2—Middle Jurassic Xinmin Formation; 3—Early Cretaceous porphyritic fine—crystalline grained diorite;

4—-Fossil wood; 5—Sampling location and its serial number; 6—Silty slate; 7—Sedimentary rhyolitic crystal fragment tuff;

8—Gravel—bearing mid—fine grained sandstone; 9— Rhyolitic dust—bearing crystal fragment tuft; 10— Tuffaceous fine sandstone; 11—Dust

(agglomerate) — bearing crystal fragment tuft
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Fig.3 The filed and microscopic photographs of samples
a, b—BY 1301 brecciated rhyolitic crystal tuff, field photographs, microphotographs (crossed nicols);

¢, d=BY 1302 porphyritic fine-crystalline grained diorite , field photographs, microphotographs (crossed nicols)
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Fig.4 CL images and concordia diagrams of analyzed zircon grains of the samples
a—BY1301 brecciated rhyolitic crystal tuff;b—BY 1302 porphyritic fine-crystalline grained diorite
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B R T R K, T R (Joom) , W /D i
HE LA B HREE (R BH S A o, 201395 T Rk
£145,2015), W5 IXAL TR AR IS . X9 X iz
KO- A A AA A AR A LA
AERORM BT, AR FLBT AR A rh ok 22 A, 0] U9 AR
B (Joem)
51 =AHEXTLE

AR X 2, IR M KRG A L Kl
JBUTBUA JE B UIRUSA N 3, D R B R 4 Ak
I e sl N 1 = Y A T U T e S R [ A= =
LAE EPOE Sl e S I H6Y) =i w N L sl
JRAETUR ST B EE K VR TR 102 m, ik il
TG S B i TR] ) (RT3 R % &
T XA R 2 G B AL LA K LR T R R
JB TR R et K s Bk e e 7, IR o
3B, B BN AE Rt K A e TR R
BORK PR AN S DUV IR 2 RBONIKE K@
P PR i B IR TURD 5 e IR 2 (22 S0 45 1996) 5
T G AR 25 5 e Sk S 2 A S s 2 B K Ll
TN AR ER S R K R R OB . R,
I ZEN)Z S A G 5 RN A 4 A FRE
B,
5.2 ERYFEDHT

F 5% XA F A 1 ok L 25 5 58 51 b
AL, W HLJZ 7= R34, FIA TR bR 5 7
PR AR 1) JE AR (2 R Ll 2 3 7 18]) AT £ 10022
A PR S EE Rk, S A0 AR s 88 1T = A
Jow) T 24 A o DX AE 28 SR K L DR A
2 R PR T S A (aw) B BB — SRR E T
FBUA, L0 40m i DR A I 2 AR BT 11 3
K -V 2 R ORI DU S 1T R e T
TEMAZ b BT 20 B R 40, F= R A
T A K AU P8 T AN 2 050 1] i 1 2 1 2k L 435 b 1)
(F ), PR, iR PR E R 1% E
Hi 2 0 A 5 SR I —UU R 2 ) FE 3, iR LY
FRF LK LTI

R L 2 b 7 L) A W Pk 2 o Sk B
TH2H (Jm) F 350 JE it 2H (Tmn) BRTE PR KA, R Bk
M 50 P 00 (R ) K L1 5 T 59 S 2 L R T % 4030 fF
5 DX 558 A R T RR A ) PRI (K D)y P —rh Bk
KA AL A gl ZRE A, D

e KCILEJE L IERA SR I A e T 2 by T
9 ZU ) R R LU Bl o DR 22 0 DX A8 1] 3
KUPAAER AT 122~136 Ma(R % 4%, 2012; 5K E
T 45, 20125 Pk BH M 50 A5 o0y, 201395 4 3 4
2014), WFFE DX AR A DR A TS5 35 AR it J eI
(BY1301, (165+1) Ma) ) K A BEAR 4 i N 7 (FE
BY 1302)4F#% A (131:£1) Ma, HHE A -5 ) 1] 3]
AL IR 2, IR S AR K L Z i L oy
BV LG SR T KR AR, X it — 2t
BTG DB ST M2 2SR K1 i 78
IR —FR 53 MR A 2 A R X L S A=Ak
AT A REURHCHS L D R LD F b RIS vk
SR (PR R, 2012) AU T IE .
53 FREREMUAHETIEE

TEH T 5 Q)2 & R AR A (R85
20125 2 FH TR A5 oy, 2013®), 4R JE T4 TR
SRNENE /N BT i k7N Rty W BB iR I o | ST
WFFE LSS E AT S JE 3P, 2 R E Rl - B & JF R 75 )
K2R Protaxodioxylon romanense Philippe, {1 1t 5
A Xenoxylon hopeiense Chang, 2 [ Bg 1 #2 1 K
Araucarioxylon batuense Duan, Ji if #1 5 K J& K &
T Protocupressinoxylon sp., iU 2 A UK J& R e
i Protopodocarpoxylon sp.. iX$& AR A77E K %%
U v R B B ORI

XA ) Araucarioxylon batuense Duan fY)
P BUBRAS P A 1L VY 48— 4 19 ) T L2 P81 1
otk B g8 2 Bl b (Bl 9E 4F, 2000);
Protaxodioxylon romanense Philippe P FRIFRAS /=T
B RS gerh b ER P R EARE S8 T
Hop A HCGE (RS D AR AE 2001); Xenoxylon
hopeiense Chang , H.AWAIFRAS H BLAE I I HCRE [ %
Ve —r B9 AR 2252 111 41 ' (Chang et al., 1929),
ZAEAL 5 HE PR (BRI AT | 1986) L T PH AR By AL~
KB (T HRLLAE , 2000a) 3 FEAE 5234 S5 b 1) AH 24 )2
B oA 5z (KA, 20005 KB ZDARAE , 2006) , {H
PR Y 3 AR AS T SiE 25 3 B A 40, 7RI T S
Sy B i SCEL 2 v A o ol B A 5,
1963 ; T FKZL45,2000b, 2004 ; 5K 555, 2006), HoA:
FA I JE AR, B R R B R ER D 28—
FE2e fEIR 28 R 1 S 20 R 0 0 S R T 1A i
B, S WAE ) S A T R 2 AR ) TS RAAE
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ik 2 g% B I A A AL BT At R TR 4
M AT PE YR A AU SE— A L A AR LX)
hEg, BERld At h—Erh ol s g
JE I KRB DR B IE i 8 DIBUA , )R
JA TR ERPE KL (T Z 5, 1996), KA K
WA AR 8 3R W ZE AL VY & —F 2 )2
PEAFIE AT 154~161 Ma, 5% J5 3 b L350 2007 A i
(156.9+3) Ma, 7R {5 7 M %2 52 11 20 IS 30 )2 067 (164.4+
2.7) Ma, BAL YT 25 22 B2 LLZH TSR A T 154~
163 Ma, RIE552 (L A1JE WA AT 153~165 Ma (X
{45, 2006; 7K 25 45, 2008), BIFFE X K LLEA AR
(165+1) Ma, 5 HEHUEEAAH Y .

R MEPEA G XL AT AR S
YALAT A FRAEXT LA A, D 9T IX % 2 Ll —
TOBHBJZ B AR Ry R 5 e 1, VS TR 2 e
BN R T

HAF—4E M2 PR K AR A 206, AR
B RCUT A 5 AR B & A (R AFAR 4
M) AR B R A, QM2 R R ER R
Cunninghamiostrobus minor sp.nov. 7t ' [ J& 7 K &
BLOBH GRAF,2013), AR IRAF 5 A 2 11
PR E AR GEORE XA I BT BR AT 5% B2 DX 3825
Hi % AR EA B

6 4% i

(DBHR I A 3 PP RUR 7 —37 22 i
A AR M X LR T — TR e Tt K LG 5 2
DL T 3 K e JE iR A o 32, 7E e p AR
0 SO A 0k B BE A T RS (1654 1) Ma 4
1%, HIH Ak (13 1£1) Ma (199 Jol AHBER 2085 TR
FIRAHZEC RS

Q) FAHA VIR MR IO IR
(R T DR N REE , 5 R4 g s K s —
HEE— H R I PR G R AL N RIZAH Y

(3) 2 P RAFAE S & B St 3
16 o1 R0 A R LU AR BREDR 20 T DN R BT 51X
H R )3 2 O =R B DR A6 5 5% & =Tt
TR —3R 40, AR 2 DX g PR 5 1 kLl 42
Y FEIE =)

(4 WX FRR RN R IR A EFE I —
Ui X EZ AN ZA kN, ZE 104

T 153~165 Ma, W58 X i H 2 5F #8)2 35445 165
Ma 1%, —F I A > .

B HAAEE TR N HRBATRL
20 By 48 5 RO E AR R OB Y R R Xt R o
ARKRAXRRNBZ T ELFRE ZAHX
BRRERMEFHELEN, AL —FHFRTEOHN
R,

R
O BH TR A 0. 2013, K2LZEUE B I b BRI ST 25
B AR AR S R

@k BB T 2 rpy. 2013, S 105 0 BB B R AR T
DI T A R (R

=l

References

Cheng Yinhang, Liu Yongshun, Teng Xuejian, Yang Junquan, Li
Yanfong, Peng Lina, Li Ying, Liu Yang. 2013. Geochronology and
Geochemistry of Middle—Late Jurassic volcanic rocks in the
Mohe'ertu  area, Inner
significance[J]. Acta Geologica Sinica, 87(7): 943—956 (in Chinese
with English abstract).

Chang C Y. 1929. A new Xenoxylon from North China[J]. Bulletin of
the Geological Society of China, 8(3): 243—255.

Claesson S, Vetrin V, Bayanova T. 2000. U—Pb zircon ages from a

Mongolia and their Geological

Devonian carbonatite dyke, Kola peninsula, Russia: A record of
geological evolution from the Archaecan to the Palacozoic[J].
Lithos, 51(1/2): 95-108.

Ding Qiuhong. 2000a. Study on the fossil woods from Yixian
Formation in Western Liaoning Province[J]. Acta Palaeontologica
Sinica, 39(supp.): 209-219 (in Chinese with English abstract).

Ding Qiuhong, Zheng Shaolin, Zhang Wu. 2000b. Mesozoic fossil
woods of genus Xenoxylon from Northeast China and its
Palaeoecology[J]. Acta Palaeontologica Science, 39(2): 237— 249
(in Chinese with English abstract).

Ding Qiuhong, Zhang Wu, Zheng Shaolin. 2004. Growth rings
observation on fossil woods and their implication from Yixian
formation of Lower Cretaceous in Western Liaoning Province[J].
Geological Science and Technology Information, 23(1): 38—41 (in
Chinese with English abstract).

Ding Qiuhong, Li Xiaohai, Yao Yulai, Wang Jie, Zong Wenming, Gao
Xiaoyong, Li Wenbo. 2015. Revision of the Jurassic Tamulangou
Formation in the Jarud Qi area, Inner Mongolia[J]. Geology and
Resources, 24(5): 402—407 (in Chinese with English abstract).

Duan Shuying. 1986. A petrified forest from Beijing[J]. Acta Botanica
Sinica, 28(3): 331-335.

Duan Shuying. 2000. Several fossil woods from Mesozoic of western

Liaoning Province, Northeast, China[J]. Acta Botanica Sinica, 42

http://geochina.cgs.gov.cn H1E LT, 2018, 45(1)



H45% 1

AR ER AT « NS BRI A 3 R AR B AR A L TR = A5 139

(2): 207213 (in Chinese with English abstract).

Fernando C, John M H, Paul W H, Peter K. 2003. Atlas of zircon
textures[J]. Reviews in Mineralogy and Geochemistry, 53(1): 469—
500.

Fu Junyu, Song Weimin, Tao Nan, Pang Xuejiao, Bian Xiongfei, Wu
Tong, Zhang Zhibin. 2012. The new material of Upper Jurassic
fossil woods found in the Manketouebo Formation of Horgin Right
Wing Middle Banner, Inner Mongolia[J]. Geological Bulletin of
China, 31(5): 653—661 (in Chinese with English abstract).

Ge Wenchun, Lin Qiang, Sun Deyou, Wu Fuyuan, Li Xianhua. 2000.
Geochemical research into origins of two types of Mesozoic

Journal of China

rhyolites in Daxing'anling[J]. Earth Science
University of Geosciences, 25(2): 172— 178 (in Chinese with
English abstract).

Jin Ling, Yang Weihong, Yang Deming, He Zhonghua, Ma Rui, Wang
Jianguo. 2014. Geochronology and geological significance of
andesites from Meiletu Formation in Keyouzhongqi, Inner
Mongolia[J]. Geobal Geology, 33(1): 48— 58 (in Chinese with
English abstract).

Li Huaikun, Geng Jianzhen, Hao Shuang, ZhangYongqing, Li Huimin.
2009. Study on determination of zircon U—Pb isotopic age with
Laser Ablation Multicollector Inductively Coupled Plasma Mass
Spectrometry (LA — MC — ICPMS) [J]. Journal of Minerals, 29
(supp.): 600—601 (in Chinese with English abstract).

Li Wenguo, Jiang Wande, Wang Hui, Li Qingfu, Liu Yinlin, Li
Shulong, Sun Xilin, Guo Liangtian, Wang Aishun, Liang Jinquan.
1996. Inner Mongolia Autonomous Region Rock Formation[M].
Wuhan: China University of Geosciences Press, 245—264.

Li

Shengzhi, Wang Jixing, Wang Xifu, Deng Shaoying, Lu Xueliang,
Tian Yanping, Xu Hongcai, Li Xiang, Chen Yinggong, Yang
Youshi, Zhang Chongshan, Xu Guilin. 1996. Hebei Province Rock
Formation[M]. China University of Geosciences Press, 79—80.

Lin Qiang, Ge Wenchun, Sun Deyou, Wu Fuyuan, Yuan Zhongkuan,
Min Gengde, Chen Mingzhi, Li Wenyuan, Quan Zhichun, Yin
Chengxiao. 1998. Tectonic significance of Mesozoic volcanic rocks
in Northeastern China[J]. Chinese Journal of Geology (Scientia
Geologica Sinica), 33(2): 129— 139 (in Chinese with English
abstract).

Lin Qiang, Ge Wenchun, Sun Deyou, Wu Fuyuan. 1999.
Geomechanical significance of the mesozoic volcanics in Northeast
Asia[J]. Chinese Journal of Geophysics, 42(supp.): 75— 84 (in
Chinese with English abstract).

Lin Qiang, Ge Wenchun, Cao Lin, Sun Deyou, Lin Jinguo. 2003.
Geochemistry of Mesozoic volcanic rocks in Da Hinggan Ling:
The bimodal vocanic rocks[J]. Geochemica, 32(3): 208— 222 (in
Chinese with English abstract).

Liu Jian, Zhao Yue, Liu Xiaoming. 2006. Age of the Tiaojishan

Formation volcanics in the Chengde Basin, northern Hebei

Province[J]. Acta Petrologic Sinica, 22(11): 2617— 2630 (in

Chinese with English abstract).

Qu Guangsheng, Pu Quansheng, Hang Songshan, Sui Liancheng, Zhao
Waufeng. 1997. Lithostratigraphic of Heilongjiang Province[M].
Wuhan: China Universtry of Geosciences Press, 142—152.

She Hongquan, Li Jinwen, Xiang Anping, Guan Jidong Yang
Xuncheng, Zhang Dequan, Tan Gang, Zhang Bin. 2012. U—Pb ages
of the zircons from primary rocks in middle— northern
Daxinganling and its implications to geotectonic evolution[J]. Acta
Petrologica Sinica, 28(2): 571— 594 (in Chinese with English
abstract).

Shao Jidong, Wang Hui, An Cunjie, Xu Zongpei. 2005. A discussion on
the late Jurassic— early Cretaceous stratigraphic divisiion of the
northern area of the Da Hinggan Mountains[J]. Journal of
Stratigraphy, 29(supp.): 573—578 (in Chinese with English abstract).

Si Xingjian, Li Xingxue. 1963. Fossil Plants of China, Mesozoic Plants
from China[M]. Beijing: Science Press, 1—429 (in Chinese).

Wu Yuanbao, Zheng Yongfei. 2004. Genesis of Zircon and Its
Constraints on Interpretation of U —Pb Age[J]. Chinese Science
Bulletin, 49(16): 15891604 (in Chinese).

Zhao Zhonghua, Sun Deyou, Gou Jun, Ren Yunsheng, Fu Changliang,
Zhang Xueyuan, Wang Xi, Liu Xiaoming. 2011. Chronology and
geochemistry of volcanic rocks in Tamulangou Formation from
Southern Manchuria, Inner Mongolia[J]. Journal of Jilin University
(Earth Science Edition), 41(6): 1865— 1880 (in Chinese with
English abstract).

Zhang Hong, Wang Mingxin, Liu Xiaoming. 2008. Constrains on the
upper boundary age of the Tiaojishan Formation volcanic rocks in
west Liaoning— North Hebei by LA—ICP—MS dating[J]. Chinese
Science Bulletin, 53(15): 1815—1824 (in Chinese).

Zhang Jiheng, Gao Shan, Ge Wenchun, Fu Yuan, Yang Jinhua, Wilde S
A, Li Ming. 2010. Geochronology of the Mesozoic volcanic rocks
in the Great Xing’ an Rang, north—eastern China: Implications for
subduction—induced delanmination[J]. Chemical Geology, 276(3—
4): 144-165.

Zhang Wu, Zheng Shaolin, Ding Qiuhong. 2000. Early Jurassic
coniferous woods from Liaoning, China[J]. Liaoning Geology, 17
(2): 8895 (in Chinese with English abstract).

Zhang Wu, Li Yong, Zheng Shaolin, Li Nan, Wang Yongdong, Yang
Xiaoju, Yang Jiaju, Yi Tiemei, Fu Xiaoping. 2006. Fossil woods of
China[M]. Beijing: China Forestry Press, 1—356.

Zhang Yuqing. 2012. The Meiletu Formation in the Abagaqi area,
Inner Mongolia[J]. Journal of Stratigraphy, 36(1): 71— 76 (in
Chinese with English abstract).

Zheng Shaolin, Zhang Wu, Ding Qiuhong. 2001. Discovery of fossil
plants from Middle— Upper Jurassic Tuchengzi Formation in
Western Liaoning, China[J]. Acta Palacontologica Sinica, 40(1):
67—85 (in Chinese with English abstract).

Zheng Yuejuan, Zheng Shaolin, Chen Shuwang, Kou Linlin, Zhang

Jian, Huang Xin. 2013. A new permineralized taxodiaceous cone

http://geochina.cgs.gov.cn H1E LT, 2018, 45(1)



140 r 5|

b, Ji 20184F

from the Upper Jurassic of Inner Mongolia(in Chinese)[J]. Chinese
Science Bulletin, 58(supp.): 178—184 (in Chinese).

Zhong Hui, Han Yandong, Fu Junyu, Li Yangchun. Zhang Yu. 2008.
Controlling factors and significance of Early Cretaceous
volcanostratigraphic framework in Northern Daxinganling region:
A case study of Kuxi volcanotectonic depression[J]. Geology and
Resources, 17(1): 1-8 (in Chinese with English abstract).

Zhong Hui, Gao Xiaoyong, Wu Yue, 2016. Discussion on petrology
and genesis of the pisolitic tuff in Xinmin formation in Arlu Horgin
Qi, Inner Mongolia[J]. Geology and Resources, 25(2): 121—124 (in
Chinese with English abstract).

Zhou Qilin, Wang Xianzhong, Ji Feng, Liu Zhijie, Liu Tao, Zhao
Bingxin, Li Dexin, Biao Shanghu. 2013. Corresponding relations
of Mesozoic volcanic Formations in the Da Hinggan Mountains[J].
Geological Review, 59(6): 1077— 1084 (in Chinese with English

abstract).
Bt Fp 32 5 5 Sk

FRARAT, XU, f2p e, #f R, 25 s, s2miil, 252, X7, 2013.
N5l BE G R B Th— TR PR 2 K L AR 2 R A2 5T 2
LR SI]. HbJST4, 87(7): 943-956.

THKEL. 2000a. 37 PR LB AUARM AL A FFE[I]. A7 4, 39
(37): 209-219.

TRKEL, FR/DAK, 5K 2000b. ZRACHL X P AR AR AL AT A SR R
HEAS[I]. AT AR, 39(2): 237-249.

TRRLL, iRk, FB/DAK. 2004, 11 PG 248 SCELAL A ARARE S I
B8 LR I HBTRHE 1, 23(1): 38—41.

TRRLL, 2, kR Ok, A, 25 3CH, WRe DT, 25 3. 2015, NS
TFLE R X AP R 2 BB AR 22 T 2 A R 0], HB R S5 PR, 24
(5): 402-407.

BUBEE. 1986. EATREMLA[]. #4241, 28(3): 331-335.

BOROE. 2000 H E R A6 T4 FEER LA b ARk A AR 0], A8
1, 42(2): 207-213.

fHR ek, RYER, Fafl, e WF, M, 24, skt 2012, IZEHT
BERIDAT 3P LR % G20 5 Sk ST AT T 7R HT]. 5
AR, 31(5): 653-661.

B, AR, IMEAT, AR T, ZEERAE. 2000, K24ZEIE AR AR 2
T IR B BRI 2T (0], HIERRL2E, 25(2): 172-178.

G, ML, B E, e, DG, TEE. 2014, PSR
iy DX PRI 2 22 1L AR A AR A B G R 3 S, (i e, 33
(1): 48-58.

Xk, EX A, MI/NEA. 2006. FEAL RIS SE 52 41 L PRI,
AR, 22(11): 2617-2630.

M, B SCE, IMEA, S, JobhvE, BT, BRIUIAE, 25 SCE, 1L
ali, F Az, 1998, ZR At X A AR AL B R ik v 55 S [0].
TR, 33(2): 129—139.

PRI, B30, IMEA, RAETC. 1999, AT A A AR K L # B R 50

J123E [T MRk 34, 42(K4T)): 75-84.

i, B SO, WA, IMER, MR E. 2003, K420 AR A LI
JULE IR SRR ()], HuBRAL%, 32(3): 208-222.

ZEVRHE, BREERS, A, SR, 2R ER. 2009, FOEHE M 2 B2 s
SEB R JTURE A (LA— MC—ICPMS) I 52 85 45 U—Pb |7 37 ZAF 1%
HIBEFE[I]. 0244, 2938 1)): 600—601.

ZCH, T, THL AR, XIEIHE, 2208, IhE AR, ZRIRIL,
BRI, J4x 4. 1996, SR HIA XA A HUZ M. 20 Ho [ il 5
R, 245264

PR, TR, TEw, ABA, S R, BT, VR, 2R, bR
YL, A I, RS, IREERR. 1996, YT JLA A HUZ M. I
R ] b ST KA S R, 79-80.

MG AR, W4, JEAA LI, B A, X 1997, BT A A Hl
JZM]. s bR A R R, 142152,

R4, ZEIESC, VT, CURTR, AR, dkAE 4, RN, TRk 2012.
TP W b B JRUA A 7 U—Pb 4R K H 5 X b 1 v 1k 56
R[] AR, 28(2): 571-594.

BRARAR, 3L, GAEAS, TRt b, 2005, K L2204 {83 1 X 1k 2 it —
L A R RO G U A [0]. 2 2R 2 AR, 2903 T):
573-578.

WA T3, 25 AL, 1963, P ERY LA, T E AR O T E T
A, H ERE A S M. dba: Blf Rk, 1-429.

ZTTAR, FK K. 2004, #5 A BT PIESE R U-Po AR IR R 1
HIZ[7). B, 49(16): 1589—1604.

AR, IMEA, B, R R, AHRSE, dRAFoT, T, M. 2011.
T U L R B AR =2 I AL AR AR IR [T]. 35 AR 2
2EARGBERFIAR), 41(6): 1865—1880.

Tk, L M/ 2008. LA—ICP-MS JI4E 3T Pi—FEAb i X 52
B4k LA LBRAR R B AE[T]. BleEii i, 53(15): 1815-1824.

R, FBAK, T RKLL. 2000. 1L TR0k B Ak A AR A [I]. 107 1R,
17(2): 88-95.

TR, 2= 05, AR, 2, TR, AN, A S, RS, e T
2006. HEAfLA MY dEET: s EMOll L, 2006: 1-356.

gk R, 2012, PN 52ty BT L IITAE () A ) 151 2 0], b2 24 4% 5K, 36(1):
71-76.

H/DAR, B, THRKLL. 2001, 12 Fg i AR 2 48+ 34 Mib A
B BRT). A EAR, 40(1): 67-85.

IR, H PR, RARRE, MR, SR A, B, 2013, NS0 IR
—ASHIRZRIER R [T]. Bl R, S8E TI)): 178184

BIOVE, BEEZ AR, fHRBE, ZEIMF, K 5L 2008, K424 LB (H
S S L b S AR R 1 DR 26 e T S —— DA Tl PE 7 i
TEEEH B[], BT SRR, 17(1): 1-8.

BlovE, HRIGEHE, (1L 2016. P52 B &R ID MR FRAL EUIR 7 EE K
AT RS IR, MRS R, 25(2): 121-124.

JEIELRR, TlkL, 0%, XU, X0, BT, TR, 2R, R
JE. 2013, RG2S ARl M2 3T LU D). H BT, 59(6):
1077-1084.

http://geochina.cgs.gov.cn H1EHLT, 2018, 45(1)



