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Fig. 1 Tectonic division of the Qaidam basin and sampling location
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Table 1 Sample information of E} in the Qaidam basin

Je | W N N wa
GERE| () s HH ()

L6-1 |3681.80( #B3% LI 74 Wi X B IR 8 0D 1000
XX-1|4111. 38| AR3% LLATEE /MM X | 47K 6 & BREANE | 3000
N-105 |1102. 18| B/R4: IIATA4AHLIX | ARELEE BRHENE | 2000
N-109 [2281. 48| W/R 4 INRATAARHLIX | K& BRILED A | 1000
YIT-1 [3955. 95| ZZbPgH A RULIHBIX WK E b 3000

(a, b)—4ll#ik 4, 3681.80 m, L6-1J
Fine sandstone, 3681.80 m, well L6-1
(c, d)— 1> 7, 2281.48 m, N-109J}
Coarse sandstone, 2281.48 m, well N-109
(e, H)— ML, 4111.38 m, XX-17F
Coarse sandstone, 4111.38 m, well XX-1
(g, h)y— ik, 3955.95 m, YIT-1JF
Medium sandstone, 3955.95 m, well YIT-1
(i,j)— O WRHLED 75, 1102.18 m, N-105JF
Gravel bearing coarse sandstone, 1102.18 m, well N-105

B3 Seih R g S AVE R ED AR IR R (R B R R )

Fig. 3 Ej core samples and casting thin sections (plane-polarized photomicrograph) from typical wells in the Qaidam basin
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Fig. 4 Typical zircon CL images of E; sandstone samples from Qaidam basin
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Fig. 5 Detrital zircon U-Pb age concordant and histogram of E: sandstone samples from Qaidam basin
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T, TR B 25, 2021)
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VAR I 3.V N I DR ORI AL 7/ BT/
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Ji N 22 A WIPE SR AR A e 1l 1 AL il 8 il 2 DF G 5%
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Table 2 Uplift and compression time statistics of Qaidam basin and its surrounding orogenic belts

4 1 X Jsk R T T Bf B ( M) B985 % EEPCN
b % 22~17 PAEAR Jolivet et al. ,2003
7 A 15 DL Fang Xiaomin et al. ,2007
3 Hb P4 22 Wy b B TkEAE, 2012
Lt 3 1k s Lk HhJZ 2 DB K4, 2013
KEC 30 ) 3 A 2 Mock et al. ,1999
FERiLR.L3N 42.8~40.5.2.8 4 3 T A2 WF 5% Wang Tao et al. ,2006
JHEJIES 31 4 1 PAE AR 2 EAR%, 2002
MR ILTEB 33.5~11.3 4 1 AR AR 2 RPN E,2007
3 K JH 2 <24~29 14 3 A 23 BT Yin An et al. ,2002
KEE 30~20 Za o F R, 2009
b %-#m 32 Hb 7 B R Luo Liang et al. ,2022
6 /Ef 1/8 References

(D &5 A S8 38 R 2 1 Py LU AT M1 B 3R 56 1 ES
WA RE R B 6 U-Pb @050, 25 A A Gl R 2
B U-Pb 4, B T 4835 KR 401 B i O R R
5RO ARIE I AR RS K BT UR 4 1l ES UL R Y
T ML SR AT T 2B, Se Ik R A Y A L AR R
C Il BB R 4 L ET ES BB B A1 U-Pb 4R i 25 B 4
Ko DARLFE R — R e 45t R L = 8 P A 4 I R
JE . ARE AT L6-1 5 XX-1 I EX &4 U-Pb
T AE R 249 Ma 1 415~499 Ma, 7 Hi P4 35
DUk YIT-1 JF E; 854 U-Pb B IE(HAFE R R
255 Ma Fll 423 Ma, BT /R 4 LI AT ES #54 U-Pb F %
W B 4F 0% K 259 Ma I 422 Ma,

(2)i8 33 5 J8 210 &R EZY IR L, 258K
TSR R ¥ ED 0 R 25 5 R, AR E 1L R Y
7 U b DX A R R T AR L o S s BT R 4z 1L
AR 2R b DX U ROk B BT R 4Ll N R L (R
b P bR AF AR AL I 1L U5 BT R 5 S P 3 B N R I
U8 A2 A8 3% 1L B 2R B L e [ 4

(3) AR L AE 7 3 28 R 0 O KRR T L OF LA
Sk 7 A v DAL 2 S Sk S R R A M R 5 4 R U
BIR 4l M B I #E B DLELET 3 B 2208 s 4T .
R R RS R T, 1 B T 1L i 2 A R R
AR L AR B 1 B BT JR 4 Ly il S (14 44 i i Ak AR I 3
BT BLA SR AR G B TORR I SRR ik B DT RR IHT 5

Bt - AR SO (B3R 1) 3 I http:// www.
geojournals. cn/dzxb/dzxb/ article/ abstract/ 2024010947

st=article_issue

Alison R D, Marin K C, Eric K, Kenneth A F, William H C, Li
Daoyang. 2013.
thermochronometry along the Kunlun and Haiyuan faults, NE

Chuanyou, Yuan Low-temperature
Tibetan Plateau: Evidence for kinematic change during late-
stage orogenesis. Tectonics, 32(5): 1190~1211.

Chang Hong, Li Leyi, Qiang Xiaoke, Carmala N G, Alexander
Pullen, An Zhisheng. 2015. Magnetostratigraphy of Cenozoic
deposits in the western Qaidam basin and its implication for the
surface uplift of the northeastern margin of the Tibetan
Plateau. Earth and Planetary Science Letters, 430: 271~283.

Chen Guochao, Pei Xianzhi, Li Ruibao., Li Zuochen, Pei Lei, Liu
Zhanging, Chen Yuxin, Liu Chengjun, Gao Jingmin, Wei
Fanghui. 2013. Zircon U-Pb geochronology, geochemical
characteristics and geological significance of Cocoe A’Long
quartz diorites body from the Hongshuichuan area in East
Kunlun., Acta Geologica Sinica, 87(2): 178 ~196 (in Chinese
with English abstract).

Chen Xuanhua, Yin An, Gehrels G, Li Li, Jiang Rongbao. 2011.
Chemical geodynamics of granitic magmatism in the basement
of the eastern Qaidam basin, northern Qinghai-Tibet Plateau.
Acta Geologica Sinica, 85 (2): 157 ~ 171 (in Chinese with
English abstract).

Chen Yan, Lei Tao, Zhang Guoging, Yuan Li, Wang Duo, Wu
Zhixiong, Chen Jinghua, Yang Qianxia. 2019. The geological
conditions, resource potential and exploration direction of oil in
Qaidam basin. Marine Origin Petroleum Geology. 24(2): 64~
74 (in Chinese with English abstract).

Chen Zhengle, Gong Hongliang, Li Li, Wang Xiaofeng, Chen
Bolin, Chen Xuanhua. 2004. Cenozoic uplifting and exhumation
process of the Altyn Tagh Mountains. Earth Science Frontiers,
(4): 91~102 (in Chinese with English abstract).

Cheng Feng, Jolivet M, Fu Suotang, Zhang Qiquan, Guan Shuwei,
Yu Xiangjiang., Guo Zhaojie. 2014. Northward growth of the
Qimen Tagh Range: A new model accounting for the Late
Neogene strike-slip deformation of the SW Qaidam basin,
Tectonophysics, 632 32~47.

Cheng Feng, Fu Suotang, Jolivet M, Zhang Changhao, Guo
Zhaojie. 2015a. Source to sink relation between the eastern
Kunlun range and the Qaidam basin, northern Tibetan Plateau,
during the Cenozoic. Geological Society of America Bulletin,
128(1-2): B31260. 1.

Cheng Feng, Jolivet M, Dupont-Nivet G, Wang Lin, Yu


http://www.geojournals.cn/dzxb/dzxb/article/abstract/202401094?st=article_issue

B

i3

T SR A R R T SV 2 b BB 40 U-Ph I AR K 4 10 # & 4R 91

Xiangjiang, Guo Zhaojie. 2015b. Lateral extrusion along the
Altyn Tagh fault, Qilian Shan (NE Tibet) : Insight from a 3D
crustal budget. Terra Nova, 27: 416~425,

Cheng Feng, Jolivet Marc, Hallot Erwan, Zhang Daowei, Zhang
Changhao, Guo Zhaojie. 2017. Tectono-magmatic rejuvenation
of the Qaidam craton, northern Tibet. Gondwana Research,
49. 248~263.

Cheng Feng, Garzione C N, Mitra G, Jolivet M, Guo Zhaojie, Lu
Huayu, Li Xiangzhong, Zhang Bo. Zhang Daowei, Zhang
Changhao, Zhang H, Wang L. 2019. The interplay between
climate and tectonics during the upward and outward growth of
the Qilian Shan orogenic wedge, northern Tibetan Plateau.
Earth-Science Reviews, 198(C) . 102945.

Dong Yunpeng, He Dengfeng, Sun Shengsi, Liu Xiaoming., Zhou
Xiaohu, Zhang Feifei, Yang Zhao, Cheng Bin, Zhao Guochun,
Li Jianhua. 2018. Subduction and accretionary tectonics of the
East Kunlun orogen, western segment of the Central China
Orogenic System. Earth-Science Reviews, 186: 231~261.

Dong Zengchan, Gu Pingyang, Jiao He, Zha Xianfeng, Chen
Ruiming. Zhang Haidi. 2014. Geochemistry and chronology of
Yanchangbeishan gabrro in Lenghu area at the west segment of
the north margin of Qaidam. Chinese Journal of Geology, 49
(4): 1132~1149 (in Chinese with English abstract).

Feng Wei, Song Chunhui, Meng Qingquan, He Pengju, Fang
Xiaomin, Chen Wenqi, Wang Xinghong, Wang Qiaoxin. 2022.
Cenozoic multi-stage deformation of the Qilian Shan orogenic
belt, northern Tibetan Plateau: Insights from a detrital zircon
provenance study of an Oligocene-Miocene intermontane basin
sedimentary succession. Journal of Asian Earth Sciences,
224. 105039.

Fu Ling, Guan Ping. Jian Xing, Liu Ruijuan, Feng Fan, An Qun,
Fan Chaofeng. 2012. Sedimentary genetic types of coarse
fragment of Paleogene Lulehe Formation in Qaidam basin and
time limit of the Tibetan Plateau uplift. Natural Gas Geoscience,
23(5): 833~840 (in Chinese with English abstract).

Fu Suotang, Ma Dade, Chen Yan, Zhang Guoging, Wu Kunyu.
2016. New advance of petroleum and gas exploration in Qaidam
basin. Acta Petrolei Sinica, 37(S1): 1~10 (in Chinese with
English abstract).

Gao Shibao, Cowgill E, Wu Lei, Lin Xiubin, Cheng Xiaogan, Yang
Rong, Soares C, Ketcham R A, An Kaixuan, Gong Junfeng,
Song Xingtong, Tang Jianchao, Chen Hanlin, Yang Shufeng.
2022. From left slip to transpression: Cenozoic tectonic
evolution of the North Altyn fault, NW margin of the Tibetan
Plateau. Tectonics, 41(3): e2021TC006962.

Gao Wanli, Wang Zongxiu, Li Leilei, Cui Mingming, Qian Tao,
Hu Junjie. 2019. Discovery of the Permian granite in Saishiteng
Mountain of the northern Qaidam basin and its tectonic
significance. Acta Geologica Sinica, 93 (4): 816 ~ 829 (in
Chinese with English abstract).

Ge Xiaohong, Zhang Meisheng, Liu Yongjiang, Ye Huiwen, Shi
Caidong. 1998. Scientific problems and thought for research of
the Altun fault. Geoscience, (3): 2~ 5 (in Chinese with
English abstract).

Guo Zhaojie, Lu Jiemin, Zhang Zhicheng. 2009. Cenozoic
exhumation and thrusting in the northern Qilian Shan,
northeastern margin of the Tibetan Plateau: Constraints from
sedimentological and apatite fission-track data. Acta Geologica
Sinica (English Edition), 83 (3): 562~579.

Hou Zengqian, Yang Zhusen, Xu Wenyi, Mo Xuanxue, Ding Lin,
Gao Yongfeng, Dong Fangliu, Li Guangming, Qu Xiaoming,
Li Guangming, Zhao Zhidan, Jiang Sihong, Meng Xiangjin, Li
Zhenqing, Qin Kezhang., Yang Zhiming. 2006. Metallogenesis
in Tibetan collisional orogenic belt: 1. Mineralization in main
collisional orogenic setting. Mineral Deposits, (4): 337~ 358
(in Chinese with English abstract).

Huo Feifei. 2019. Paleomagnetic results of the Mesozoic-Cenozoic
strata in the northeastern Tibetan Plateau and their tectonic

implications. Doctoral dissertation of Northwestern Universit
p y

(in Chinese with English abstract).

Ji Junliang, Zhang Kexin, Peter D C, Zhuang Guangsheng, Song
Bowen, Ke Xue, Xu Yadong. 2017. High-resolution
magnetostratigraphic study of the Paleogene-Neogene strata in
the northern Qaidam basin: Implications for the growth of the
northeastern Tibetan Plateau. Gondwana Research, 46. 141
~155.

Jiang Gaolei, Zhang Simin, Liu Kunfeng, Zhang Kexin. 2014.
Evolution of Neoproterozoic-Mesozoic sedimentary basins in
Qilian-Qaidam-East Kunlun area. FEarth Science (Journal of
China University of Geosciences), 39 (8): 1000 ~ 1016 (in
Chinese with English abstract).

Jolivet M, Brunel M, Seward D, Xu Zhenbo, Yang Juncheng,
Malavieille J, Roger F, Leyreloup A, Arnaud Z, Wu Cyndi.
2003. Neogene extension and volcanism in the Kunlun fault
zone, northern Tibet: New constraints on the age of the Kunlun
fault. Tectonics, 22(5): 1052.

Li Chaopeng., Zheng Dewen, Zhou Renjie, Yu Jingxing, Wang
Yizhou, Pang Jianzhang, Wang Ying, Hao Yuqi, Li Youjuan.
2021. Late Oligocene tectonic uplift of the East Kunlun Shan:
Expansion of the northeastern Tibetan Plateau. Geophysical
Research Letters, 48(3): e91281.

Li Haibing, Pan Jiawei, Sun Zhiming. Si Jialiang, Pei Junling, Liu
Dongliang, Chevalier M-L., Wang Huan, Lu Haijian, Zheng
Yong, Li Chunrui. 2021. Continental tectonic deformation and
seismic activity: A case study from the Tibetan Plateau. Acta
Geologica Sinica, 95(1): 194 ~213 (in Chinese with English
abstract).

Li Linlin, Guo Zhaojie, Guan Shuwei, Zhou Suping, Wang
Mingzhen, Fang Yanan, Zhang Chenchen. 2015. Heavy
mineral assemblage characteristics and the Cenozoic
paleogeographic evolution in southwestern Qaidam basin.
Science China: Earth Sciences, 45(6): 780~798+1~6 (in
Chinese with English abstract).

Li Ruibao, Pei Xianzhi, Li Zuochen, Liu Zhanqing, Chen Guochao,
Chen Youxin, Wei Fanghui, Gao Jingmin, Liu Chengjun, Pei
Lei. 2012. Geological characteristics of Late Palaeozoic-
Mesozoic unconformities and their response to some significant
tectonic events in eastern part of Eastern Kunlun. Earth Science
Frontiers, 19(5): 244~254 (in Chinese with English abstract).

Liu Chiyang, Fu Suotang, Zhang Daowei, Chen Yan, Huang Lei,
Shi  Yajun. 2020.

enrichment area in Qaidam basin and its exploration results: An

Determination of giant hydrocarbon

example for source-controlling of original basin and reform-
controlling reservoir in a reformed basin. Acta Petrolei Sinica,
41(12): 1527~1537 (in Chinese with English abstract).

Liu Liang, Kang Lei, Cao Yuting, Yang Wengqiang. 2015. Early
Paleozoic granitic magmatism related to the processes from
subduction to collision in South Altyn, NW China. Science
China: Earth Sciences, 45(8): 1126 ~ 1137 (in Chinese with
English abstract).

Liu Yongshun, Yu Haifeng, Xin Houtian, Lu Songnian, Xiu
Qunye, Li Quan. 2009. Tectonic units division and Precambrian
significant geological events in Altyn Tagh Mountain, China.
Geological Bulletin of China, 28(10): 1430~1438 (in Chinese
with English abstract).

Liu Yongshun, Yu Haifeng, Xiu Qunye, Yang Junquan, Li Quan.
2010. Characteristics and tectonic implications of eclogites in
southern Altun area. Acta Petrologica et Mineralogica, 29(2) :
166~174 (in Chinese with English abstract).

Liu Yuhua, Wang Xiang, Zhang Min., Peng Dehua. 2010. Study on
hydrocarbon generation conditions of the dark mudstone in well
Lvcan 1 in southwest Qaidam basin. Special Oil &. Gas
Reservoirs, 17(4): 50~52 (in Chinese with English abstract).

Lu Haijian, Ye Jiacan, Guo Licheng, Pan Jiawei, Xiong Shangfa, Li
Haibing. 2019. Towards a clarification of the provenance of
Cenozoic sediments in the northern Qaidam basin. Lithosphere,
11(2) . 252~272.

Luo Liang, John Geissman, Zeng Xu, Wang Bo, Zhou Fei, Zhang



o R

92

o
==

http://www. geojournals. cn/dzxb/ch/index. aspx

it
2024 4F

Yi, Yang Shaohang, Zhou Yangfan. 2022.
kinematics of the western part of the NE Qaidam basin:
Implications for the growth of the Tibetan
Tectonophysics, 822: 229154,

Lv Baofeng, Zhang Yueqing, Yang Shuyi. 2011. Characteristics of

Geometry and

Plateau.

structural system and its implication for formation dynamics in

Qaidam basin. Geological Review, 57 (2): 167 ~ 174 (in
Chinese with English abstract).

Ma Dade, Wang Yanging. 2015. New understandings and exploration
discovery of Paleogene reservoirs of Kunbei fault terrace belt,
Qaidam basin, NW China. Petroleum Exploration and
Development, 42(4): 529~537 (in Chinese with English abstract).

Mao Liguang, Xiao Ancheng, Wu Lei, Li Benliang, Wang Liqun,

Qin Suhua. 2014.

tectonic and sedimentary evolution of southern Qaidam basin,

Lou Qiangian, Dong Youpu, Cenozoic
NE Tibetan Plateau and its implication for the rejuvenation of
eastern Kunlun Mountains. Science China (Earth Sciences) , 57
(11) . 2726~2739.

Mock C, Arnaud N O, Cantagrel ] M.

northeastern Tibet? Constraints from ' Ar/* Ar thermochronology

1999. An early unroofing in

on granitoids from the eastern Kunlun range (Qianghai, NW
China). Earth and Planet Science Letters, 171:107~122.

Ni Jinyu. 2010. Zircon U-Pb age and tectonic setting of Permian-
Triassic volcanic rock in East Kunlun orogenic belt. Doctoral
dissertation of Chinese Academy of Geological Sciences (in
Chinese with English abstract).

Ni Xianglong, Du Yi

Dinghong, Long Guohui, Li Zhiming, Hui Yuanyuan. 2019.

Wang Jiangong, Guo Jiajia, Binshan,

Reservoir-controlling effect of basement faults and favorable

Lithologic
Reservoirs, 31(4): 32~41 (in Chinese with English abstract).

Nie Junsheng, Ren Xueping, Saylor J] E, Su Qingda, Horton B K,
Bush M A, Chen Wenhan, Pfaff K. 2020. Magnetic polarity
stratigraphy, provenance, and paleoclimate analysis of Cenozoic
strata in the Qaidam basin, NE Tibetan Plateau. Geological
Society of America Bulletin, 132(1-2): 310~320.

Pan Guitang, Wang Liquan, Li Rongshe, Yuan Sihua, Ji Wenhua,

exploration zones in southwestern Qaidam basin.

Yin Fuguang, Zhang Wanping, Wang Baodi. 2012. Tectonic
evolution of the Qinghai-Tibet Plateau. Journal of Asian Earth
Sciences, 53: 3~14.

Pan Jiawei, Li Haibing, Sun Zhiming, Liu Dongliang, Wu Chan,
Yu Changqging. 2015. Tectonic responses in the Qaidam basin
induced by Cenozoic activities of the Altyn Tagh fault. Acta
Petrologica Sinica, 31 (12): 3701 ~ 3712 (in Chinese with
English abstract).

Pang Jianzhang, Yu Jingxing, Zheng Dewen, Wang Yizhou., Zhang

Wang Weitao, Hao Yuqi. 2019.

Constraints of new apatite fission-track ages on the tectonic

Huiping., Li Chaopeng,
pattern and geomorphic development of the northern margin of
the Tibetan Plateau.
181: 103909.

Peng Yinbiao, Yu Shengyao, Li Sanzhong, Zhang Jianxin, Liu

Santosh M.  2019.

Neoproterozoic magmatic imprints in the Altun-Qilian-Kunlun

Journal of Asian Earth Sciences,

Yongjiang, Li  Yunshuai, Early
region of the Qinghai-Tibet Plateau: Response to the assembly
and breakup of Rodinia supercontinent. Earth-Science Reviews,
199(C): 102954.

Peng Yuan, Ma Yinsheng, Liu Chenglin, Sun Jiaopeng, Hu
Zhongya, Mou Hongliang, Zheng Ce. 2016. SHRIMP zircon
ages of the Dagangou volcanic rocks in the eastern Kunlun
orogenic belt and their implications. Geological Bulletin of
China, 35(Z1): 356~363 (in Chinese with English abstract).

Qi Bangshen, Hu Daogong., Yang Xiaoxiao, Zhang Yaoling, Tan

Zhang Peng, 2016. Apatite

fission track evidence for the Cretaceous-Cenozoic cooling

history of the Qilian Shan (NW China)
northeastward growth of the northeastern Tibetan Plateau since

Chengxuan, Feng Chengjun.

and for stepwise

early Eocene. Journal of Asian Earth Sciences, 124 28~41.
Song Bowen, Spicer R A, Zhang Kexin, Ji Junliang, Farnsworth A,

Hughes A C, Yang Yibo, Han Fang, Xu Yadong, Spicer T,

Shen Tianyi, Lunt D J, Shi Gongle. 2020. Qaidam basin leaf

fossils show northeastern Tibet was high, wet and cool in the

early Oligocene. Earth and Planetary Science Letters,
537: 116175,

Song Shuguang, Su Li, Li Xianhua, Niu Yaoling, Zhang Lifei.
2012. Grenville-age orogenesis in the Qaidam-Qilian block: The
link between South China and Tarim. Precambrian Research,
220-221: 9~22.

Su Zhenguo. 2019. Geological characteristics, provenance analysis
and tectonic evolution of the volcanic-sedimentary strata of the
Maoniushan Formation in the Hongshuihe area of the eastern
Kunlun orogenic belt. Master’s thesis of Chang’an University
(in Chinese with English abstract).

Tang Liangjie, Jin Zhijun, Zhang Mingli, Zhang Bingshan, You
Fubao, Luo Jing. 1999. Tectonic evolution of Qaidam basin in
Sinian-Triassic. Chinese Journal of Geology, (3): 289~300 (in
Chinese with English abstract).

Wang Chengshan, Dai Jinggen, Liu Zhifei, Zhu Lidong, Li Yalin,
Jia Guodong. 2009. The uplift history of the Tibetan Plateau
and Himalaya and its study approaches and techniques: A
review. Earth Science Frontiers, 16(3):1~30 (in Chinese with
English abstract).

Wang Fei, Luo Qinghua, Li Qi, Wan Jinglin, Zheng Dewen, Li
Daming, Wang Yu. 2002. Cooling event around 30 Ma in the
northern edge of the Qaidam basin: Constraints from O Ar/* Ar
and fission track thermochronology. Geological Review, 48
(S1): 88~96 (in Chinese with English abstract).

Wang Fei, Feng Huile, Shi Wenbei, Zhang Weibin, Wu Lin, Yang
Liekun, Wang Yinzhi, Zhang Zhigang. Zhu Rixiang. 2016.
Relief history and denudation evolution of the northern Tibet
margin: Constraints from “YAr/* Ar and (U-Th)/He dating
and implications for far-field effect of
Tectonophysics, 675: 196~208.

Wang Lin, Scott A M, Cheng Feng. 2020.

deposition-dominated basin sink to a significant sediment source

rising  plateau.
From a proximal-

to the Chinese Loess Plateau: Insight from the quantitative

provenance analysis on the Cenozoic sediments in the Qaidam

Tibetan
Palaeoclimatology, Palaeoecology. 556: 109883.

Wang Tao., Hong Dawei, Jahn Borming, Tong Ying,
Yanbin, Han 2006.

petrogenesis, and setting of Paleozoic synorogenic intrusions

basin, northern Plateau. Palaeogeography,
Wang

Baofu, Wang Xiaoxia. Timing,
from the Altai Mountains, Northwest China: Implications for
the tectonic evolution of an accretionary orogen. The Journal of
Geology, 114(6): 735~751.

Wang Weitao, Zhang Peizhen, Zheng Dewen, Pang Jianzhang.
2014. Late Cenozoic tectonic deformation of the Haiyuan fault
zone in the northeastern margin of the Tibetan Plateau. Earth
Science Frontiers, 21(4): 266~ 274 (in Chinese with English
abstract).

Wang Weitao, Zheng Wenjun, Zhang Peizhen, Li Qiang, Kirby
Eric, Yuan Daoyang., Zheng Dewen, Liu Caicai, Wang Zhicai,

2017.

Tibetan Plateau during the Neogene. Nature Communications,

8(1) . 15887.

Wang Weitao, Zhang Peizhen, Garzione Carmala N, Liu Caicai,

Zhang Huiping, Pang Jianzhang. Expansion of the

Zhang Zhuqi, Pang Jianzhang, Wang Yizhou, Zheng Dewen,
Zheng Wenjun, Zhang Huiping. 2022. Pulsed rise and growth
of the Tibetan Plateau to its northern margin since ca. 30 Ma.
Proceedings of the 119
(8): e2120364119.

Wang Yadong, Zheng Jianjing., Zheng Youwei.

National Academy of Sciences,

2018. Mesozoic-
Cenozoic exhumation history of the Qimen Tagh Range,
northeastern margins of the Tibetan Plateau: Evidence from
apatite fission track analysis. Gondwana Research, 58. 16~26.

Wu Chen, Yin An, Zuza Andrew V, Zhang Jinyu, Liu Wencan,
Ding Lin. 2016. Pre-Cenozic geologic history of the central and
northern Tibetan Plateau and the role of Wilson cycles in



B

i3

T SR A R R T SV 2 b BB 40 U-Ph I AR K 4 10 # & 4R 93

constructing the Tethyan orogenic system. Lithosphere, 8(3):
254~292.

Wu Chen, Li Jie, Ding Lin. 2021.
thermochronology constraints on the evolution of the eastern

Low-temperature

Kunlun Range, northern Tibetan Plateau. Geosphere, 17(4) .
1193~1213.

Wu Lei, Xiao Ancheng, Wang Liqun, Mao Liguang, Wang Liang,
Dong Youpu, Xu Bo. 2012. EW-trending uplifts along the
southern side of the central segment of the Altyn Tagh fault,
NW China: Insight into the rising mechanism of the Altyn
Mountain during the Cenozoic. Science China: Earth Sciences,
42(12) . 1863~1876 (in Chinese with English abstract).

Wu Lei, Gong Qinglin, Qin Suhua. 2013. When did Cenozoic left-
slip along the Altyn Tagh fault initiate? A comprehensive
approach. Acta Petrologica Sinica, 29 (8): 2837 ~ 2850 (in
Chinese with English abstract).

Wu Zhenhan, Jiang Wan, Zhou Jirong, Li Jixiang. 2001. Thermal-
chronological dating on the thermal history of plutons and
tectonic-landform evolution of the central Tibetan Plateau. Acta
Geologica Sinica, 75(4): 468 ~476 (in Chinese with English
abstract).

Wu Zhenhan, Wu Zhonghai, Hu Daogong, Ye Peisheng, Zhou
Chunjing. 2007. Geological evidences for the Tibetan Plateau
uplifted in Late Oligocene. Acta Geologica Sinica, 81(5): 577
~587 (in Chinese with English abstract).

Xiao Ancheng, Yu Long, Xiong Guangyao, Zhang Junyong, Zhang
Yongshu, Wu Lei, Zhao Haifeng, Tan Suhua. 2021. Triassic
retroarc foreland basin in southern Qilian area: Evidence from
sedimentary filling and tectonics. Acta Petrologica Sinica, 37
(8): 2385~2400 (in Chinese with English abstract).

Xu Zhiqin, Yang Jingsui, Hou Zenggian, Zhang Zeming, Ceng
Lingsen, Li Haibing, Zhang Jianxin, Li Zhonghai, Ma
Xuxuan. 2016. The progress in the study of continental
dynamics of the Tibetan Plateau. Geology in China, 43(1): 1~
42 (in Chinese with English abstract).

Xu Zhigin, Li Guangwei, Zhang Zeming, Li Haibing, Wang
Yuejun, Peng Miao, Hu Xiumian, Yi Zhiyu, Zheng Bihai.
2022. Review ten key geological issues of the Tibetan Plateau—
Commemoration of the centennial anniversary of Acta Geologica
Sinica. Acta Geologica Sinica, 96(1): 65~94 (in Chinese with
English abstract).

Yan Zhen, Fu Changlei, Aitchison J C, Buckman S, Niu Manlan,
Cao Bo, Sun Yi, Guo Xianging, Wang Zongqi,» Zhou Renjie.
2019. Retro-foreland basin development in response to Proto-
Tethyan Ocean closure, NE Tibet Plateau. Tectonics, 38(12):
4229~4248.

Yang Jingsui, Shi Rendeng, Wu Cailai, Su Dechen, Chen
Songyong, Wang Xibin, Wooden Joseph. 2008. Petrology and
SHRIMP age of the Honeliugou ophiolite at Milan, north
Altun, at the northern margin of the Tibetan plateau. Acta
Petrologica Sinica, 24 (7). 1567 ~ 1584 (in Chinese with
English abstract).

Ye Yuhui. 2021. Cenozoic tectonic activity of the North Altyn fault:
Evidence from geomorphological analysis and thermochronology.
Master’s thesis of Zhejiang University (in Chinese with English
abstract).

Yi Li. 2020. Effect of the Tibetan Plateau uplift on the hydrocarbon
accumulation of Cenozoic Qaidam basin. Doctoral dissertation of
China University of Petroleum (Beijing) (in Chinese with
English abstract).

Yin An, Rumelhart P E, Butler R, Cowgill E, Harrison T M,
Foster D A, Ingersoll R V, Zhang Qing, Zhou Xiangiang,
Wang Xiaofeng, Hanson A, Raza A. 2002. Tectonic history of
the Altyn Tagh fault system in northern Tibet inferred from
Cenozoic  sedimentation.  Geological Society of America
Bulletin, 114(10): 1257~1295.

Yin An, Dang Yuqi, Wang Licun, Jiang Wuming, Zhou Suping,
Chen Xuanhua, Gehrels G E, McRivette M W. 2008. Cenozoic

tectonic evolution of Qaidam basin and its surrounding regions

(part 1): The southern Qilian Shan-Nan Shan thrust belt and
northern Qaidam basin. Geological Society of America Bulletin,
120(7-8) : 813~846.

Yu Jingxing, Pang Jianzhang, Wang Yizhou, Zheng Dewen, Liu
Caicai, Wang Weitao, Li Youjuan, Li Chaopeng, Xiao Lin.
2019. Mid-Miocene uplift of the northern Qilian Shan as a result
of the northward growth of the northern Tibetan Plateau.
Geosphere, 15(2): 423~432.

Yue Yongjun, Bradley D R, Stephan A G, Joseph L. W, George E
G, Zhang Zhicheng. 2004. Slowing extrusion tectonics:
Lowered estimate of post-Early Miocene slip rate for the Altyn
Tagh fault. Earth and Planetary Science Letters, 217(1): 111
~122.

Yue Yongjun, Stephan A G, Bradley D R, Joseph L. W. 2005.
Detrital zircon provenance evidence for large-scale extrusion
along the Altyn Tagh fault. Tectonophysics, 406: 165~178.

Zeng Xu, Lin Tong., Wang Wei, Yan Zhandong, Hao Cuiguo, Bian
Yingying, Wang Jun. 2019. Detrital zircon dating of LA-ICP-
MS in the Upper Jurassic and indicative significance of the
Qaidam basin. Natural Gas Geoscience, 30(5): 662~672 (in
Chinese with English abstract).

Zhang Jianxin, Yu Shengyao, Li Yunshuai, Yu Xingxing, Lin
Yihui, Mao Xiaohong. 2015. Subduction, accretion and closure
of Proto-Tethyan Ocean: Early Paleozoic accretion/collision
orogeny in the Altun-Qilian-North Qaidam orogenic system.
Acta Petrologica Sinica, 31(12): 3531~3554 (in Chinese with
English abstract).

Zhang Jianxin, Lu Zenglong, Mao Xiaohong, Teng Xia, Zhou
Guisheng, Wu Yawei. Guo Qi. 2021. Revisiting the
Precambrian micro-continental blocks within the Early Paleozoic
orogenic system of the northeastern Qinghai-Tibet Plateau:
Insight into the origin of Proto-Tethyan Ocean. Acta
Petrologica Sinica, 37(1): 74~102 (in Chinese with English
abstract).

Zhang Jinming, Fu Yanwen, Tian Chengxiu, Lei Xiaoqing. 2021.
Lithofacies paleogeography and genesis of salt rock in the Late
Eocene of western Qaidam basin. Journal of Stratigraphy, 45
(4): 545~553 (in Chinese with English abstract).

Zhang Kexin, Wang Guocan, Hong Hanlie, Xu Yadong, Wang An,
Cao Kai, LLuo Mansheng, Ji Junliang, Xiao Guogiao, Lin Xiao.
2013. The study of the Cenozoic uplift in the Tibetan Plateau: A
review. Geological Bulletin of China, 32(1): 1~18 (in Chinese
with English abstract).

Zhang Shiming, Zhang Xiaojun, Wang Jiangong, Zhang Tingjing,
Cui Jun, Wang Chao, Fu Juorong. 2022. Characteristics and
their controlling factors of mixed sediments in saline lakes: A
case study of lower Ganchaigou Formation in the western
Qaidam basin. Journal of China University of Mining &
Technology, 51 (1): 160 ~ 173 (in Chinese with English
abstract).

Zhang Tao, Song Chunhui, Wang Yadong, Zheng Haijun, Zhang
Zhigao, Wu Song, Meng Qingquan, Fang Xiaomin. 2012. The
Late Cenozoic tectonic deformation in the western Qaidam basin
and its implications. Earth Science Frontiers, 19(5): 312~321
(in Chinese with English abstract).

Zhang Yueqiao, Li Hailong. 2016. Late Cenozoic tectonic events in
east Tibetan Plateau and extrusion-related orogenic system.
Geology in China, 43(6): 1829~1852 (in Chinese with English
abstract).

Zhao Feifei, Sun Fengyue, Liu Jinglong. 2017. Zircon U-Pb
geochronology and geochemistry of the gneissic granodiorite in
Manite area from FEast Kunlun, with implications for
geodynamic setting. Earth Science, 42 (6): 927 ~ 940 + 1044
(in Chinese with English abstract).

Zhao Junfeng, Zeng Xu, Tian Jixian, Hu Chao, Wang Di, Yan
Zhandong, Wang Ke, Zhao Xudong. 2020. Provenance and
paleogeography of the Jurassic northwestern Qaidam basin (NW
China) : Evidence from sedimentary records and detrital zircon
geochronology. Journal of Asian Earth Sciences. 190 (C):



o R

94 http://www. geojournals.

cn/dzxb/ch/index. aspx

it
2024 4F

104060.

Zhao Xudong, Zhao Junfeng, Zeng Xu, Tian Jixian, Guo Zeqing,
Wang Chao, Wang Di, Hu Chao. 2020. Early-Middle Jurassic
paleogeography reconstruction in the western Qaidam basin:
Insights from sedimentology and detrital zircon geochronology.
Marine and Petroleum Geology, 118: 104445,

Z2 % x W

MREE, Hoeih, R, 2R, &, K, AN, XZE,
FE R, M. 2013, REAS K b X RRR S B S A B
A U-Pb AR Bk fh 2 B Ho b I 38 ). M “# 417. 87 (2) .
178~196.

MRE 4, T4, Gehrels G, 2500, B o8 52, 2011, 4835 R 2 4 7R 0 3k S
A6 B A T Bh B Ak 2 M ER B ) 2. M 2R R L 85(2) ¢ 157
~171.

WRBk, TV, skEM, =H, T4, REME, KR, BiE. 2019.
S TR R 0 M A il M R A% L R R Ty B B AR O 1. I A I K b
Ji. 24(2): 64~74,

BRIE SR, B4R, 2500, /MR BRFAMR, BRE 4. 2004, BT/R 41l
Jok A AR e - A . MR, (4): 91~102.

BRSSP PH L AR A AR BRI Tkl 2014, SEAL &P NG A
WA EE 5 A0 LV 28 M R Ak 2 AR AR 2 B 5. Mo B AL 2%, 49(4) .
1132~1149.

8, K, FE, XUEL, L, <8, W 2012, Sk RE
b % 5 VT AR R T AR TR 5 7 O v D T B R R AR M Bk
Bl2#, 23(5) . 833~840.

fHaide, DIk, BRER, SREM, (gt 2016, 4835 A 7 il <)
WA, b2, 37(SD . 1~10.

TR, TR, G L RE, R, 2019, SR
G /NFEAT I 1L B 46 A 0 & B R v X M
. 93(4): 816~829.

B ML, sk, XUGKTL, MRS, ARAR. 1998, BIUR 4 W AT
B B} 2 n) 5 o B . IR, (3) . 2~5.

G, BT AR, ROCE, BESE, TR, mokEE, BTN, FH,
M, 250, &M, TR, A, 2R, Eu,
PRI, 2006, T e ARG LA - i SRR R e AL
W IRHLT . (4). 337~358.

FEAEAE. 2019, 75 980 mn JRUAR AU rh -7 A 4R 1 23l b R 0 9 A i R
SC PR bR AF A 2 A 8 5.

FE A SR B G SR VRS, 2014, ARS8 A K- E G W T -
A AR UUBL A T k. b ERRL 2% CFp [ T K 22 ) . 39(8) .
1000~1016.

RS, WAL, IV, AR, AL, XAEE, Chevalier M-
L, T, figs, B8, =K. 2021, K2R S8
% Bl AT B 2 R R ). M AE AR, 95(1) : 194~213.

AR BB A ER L F IR, EHRE, B R LK R R, 2015, 4
TR K 7353 G R R A AR T ) 4 A R AE B G b R 9 Ak
o E R H R R, 45(6) . 780~798+1~6.

ZEEGAR, SR, B, XIEREE, MREE, BRA YT, B M, &R
R, X%, ¥, 2012, KECHRBEW & AR-PARE TR

244~254.

XU e, BB AL, TRIEAS . PRER, B, AWK, 2020, SEEARA M
0 g A 4 XA S B B R AR Dl T RN M R A R
RS PR . A2, 41(12) : 1527~1537.

IR HEA . B 0. 2015, A% SCHR. B R R 4 Bl A AR
ilf i e R R A B B AR L T E R 2 U ERBL 2R, 45(8) .
1126~1137.

XU, T 1 W L 37 I B B A AR B Bl . 2248 2009, B /R 4 11 b X
4 5 2T R 43 AN AT 9E I 40 8 B M S S R M ST e 4R, 28 (10) .
1430~1438.

XU, g, AR, R, 8. 2010, TR 4 i X AR
HRRIE RS HAT Y ARE, 29(2): 166~174.

XIEAL, FFE, skdr, Sk, 2010, SRR E XSS 1
I (0 YR A A K Ak M 9. A Al SO, 17(4) : 50~52.

BER, sk, Ak, 2011, 553K K 4 Ho 4 1 1R R 5 A B o Ak
WA RS WS TE, 57(2): 167~174.

Tk, THaGE. 2015, 4ok AR B AC W BY W o O R 6 4R E HT A
SR ER. AR 5T &, 42(4) . 529~537.

%5, 2010, KR EEILH —B4-=84 KL A5G U-Pb 4E ik
554 s IR0 o MR R oA B T L 2R A8 S

TAAE e, A, SR A, Ak, B e ar, e E G, 2R, B .
2019, %8 3k A 4 4 7Y R b DX 3 RS T 2 009 2 A S A R IX A
ARG, 31(4) - 32~41.

R, ZWE, IV, XU, REL, FHE. 2015, BIJR 4K
SR AR S B AE S TR K ZE b R B e B A T 2R AR, 31(12) .
3701~3712.

SN T A XKL VIR G L R L AR L KRR 2016, KRS
KA kil SHRIMP 5 41 U-Pb ] 4F K H b it 2 S, Hh 5
] .35(Z1): 356~363.

TRBEE. 2019, ZRE A AR Bt K n X4 4 Ll 4] k-0 AR 2 b
FEAE R 5 BT AR 3 T AL K 2 R I AR S S

RA. &8 KIA, Tk 5, AR IR, 38 &, 1999, Stk KRR
20— =B LM BRI IE . WU RN, (3) . 289~300.

T, WM, XEC, RRAIKR, ZWAk, BEZR. 2009. 7958
JR 5 = DR A9 BT T D A S T vk S . MR R
16(3): 1~30.

Tk, B, 2555, TR0, ABIESC, KB, THIL 2002, S5ikK
AL Zk 30 Ma i B D v HI 3 1R S s 78 —"0 Ar/¥ Ar K
FT AR H 2. 1R IE 3F . 48(S1) : 88~96.

F A, okbERg ., AIESC, JEl®E, 2014, 0 AR A6 2 v D 4
WHH AR E Y. MBI 2k, 21(4) . 266~274.

R KR TR R, RO, T, A, IR 2012, BTUR 42 KT
24 v B R O 2R TG ) I R %) TR 8 B X6 BT U 4 1 3 A= 4R B T L
B e . ERR i ER B, 42(12) ¢ 1863~1876.

R, PUPRGR, BFEAE, 2013, BT JR 4 W 28508 A AR MU E Wi i
B (B) (9 LS . 5 24, 29(8) ¢ 2837~2850.

RBI, WLOT, FRUESE, ASE. 2001, T 5 5 H R A AR
o 55 3 - b 550 Ak o AR A BAE RS BT ML 2R R 75 (4) .
4168~476.

RV, R, BEEY, W, FRR. 2007, R R
5 30 % T 1) b SR TE 4% . b A# AR, 81(5) . 577~587.

B, e, BEOLIE, K H, KA, R, BiFg, HRE
2021, AR 3% 1l 7g ¥ X = B 22 9 /i 4 — 3 FUTRUE T
55 R Hu AL 1 RS, A A AF R, 37(8) : 2385~2400.

VR, Mas, i, skiEM, B4, 2, skidth, 20
W, DZEE. 2016, R R KRS U TR b E
Hi i, 43(1): 1~42,

VEREE, BT M. KR, iR, TIEE, E4&. WER. BEFE,
HFEMF. 2022, FHRAR T PR J T R OC B b 2 B 2 R) B—— (b
J A 4RO B AR AR 2 . M TR .96 (1) 65~94.

Mgk, AT, RAK, HEIR, Bk, L&, Wooden
Joseph. 2008. GBI /K 43 M X oK =2 2140 74 g 405 1) 45 A 22 R AIE
Fl SHRIMP GE4E. A%, 24(7): 1567~1584.

M. 2021, b BT JR 4 07 2 A AR 8 9 SR AE B R S ok A M
D TS 7 e o e I RTT ok R A == 0 =L VA

Bhar. 2020. T R X 5 ik AR A T AR S il SR G 4 4
FH.d B KA D B2 i 3.

B, MRUE, Tk, BG4, MEBRE, EE,. TE. 2019, K
W R B SRS B 7 LA-ICP-MS SE4E R iE R B . KRR
HERRNS: . 30(5): 662~672.

dedHr, THESE, 2200, WEE, MEE, B/LL 2015, R
ST (0 DR 8 A R P BT R 4 - AR - 48 b Sk 1l R Rl AR AR
oA /R VR, A A AR 31(12) 0 3531~3554.

e, B, B/NLL, BEER. R EERAE, B, #2021,
P e SR AR b 2k Bty 2R AR D R b Rl gE R a2 B R B FE A
PR T WP AR IR, A A, 37(D) . 74~102.

AW, TS, TRF . FEEE. 2021, 5855 K A H 7 3 44 7 i
S A T B R AR R R A . R 24 AR, 45(4) . 545

~553.




B B0 AE  SEIA R T R R TS A L B 8 B 0 U-Pb MIAE K 4 LAl & 2R 95

dkwfs, TEA, BNEL, WA, TR, B, Kt 2ER, 2012, 5 3A A 23 Hb 7 50 b DX 05T A AR 3 AR T R L. M2
M EME, MRibE. 2013, 7 50 T A A RE TH B s BOIR. M T Rii%k, 19(5). 312~321.
. 32(1): 1~18. sk, 2R IE. 2016, K IR AR I R AR AR T KM 1 R S
gettbs, sk/ANEE, FEEY), dkERE, B4R, T, KRR, 20220 5K WA, PEME, 43(6). 1829~1852.
A F5 IR A LA R A B d i IR A b D B N I BAEIE, PhEA L X4 T, 2017, KEC DR KR X RARAE 5 IR
X H R T FLEA B, B E LR, 51(1) . 160 FEE A U-Pb AR5 MR AL 2% R LM 38 75 5. HLBR Rl 2%, 42
~173. (6): 927~940.

. RAFME, TR, A7, KGR, M. IR, T/

Detrital zircon U-Pb dating of the Paleogene lower Ganchaigou Formation
in the Qaidam basin and discussion of basin-mountain coupling

ZENG Xu""**, FU Suotang” s WANG Bo"” , LONG Guohui” , WU Zhixiong" ,
CUI Haidong"” , WANG Chenxi'”
1) College of Geosciences s China University of Petroleum , Beijing 102249, China ;
2) State Key Laboratory of Petroleum Resources and Prospecting » China University o f
Petroleum (Beijing), Beijing 102249, China ;
3) PetroChina Research Institute of Exploration and Development ,Beijing 100083, China ;
4) Research Institute of Oil Exploration and Development of Qinghai Oil Field Branch Com pany o f
China National Petroleum Corporation s Dunhuang , Gansu 736202, China

x Corresponding author : zengxu20212021 @163. com
Abstract

The Qaidam basin is surrounded by the Qilian Mountains, Altun Mountains and Kunlun Mountains.
The unique lithology and sedimentary pattern of the Paleogene lower Ganchaigou Formation (E:) in the
basin indicate the complex basin mountain system and the diverse genesis of the source area. In this paper,
the structure and provenance of the Qaidam basin are systematically analyzed by using detrital zircon U-Pb
dating and other analytical methods. The results show that the E: zircon ages of the samples from well
XX-1 in the front of the Qilian Mountains range from 2692 Ma to 156 Ma, and the main peak ages were
448 Ma and 249 Ma. The E; zircon ages of samples from the well 1.6-1 ranged from 2693 Ma to 220 Ma,
with the main peak ages of 499 Ma and 415 Ma. The E: zircon ages of samples from the well YIT-1 located
in the Western subsidence center of the basin ranged from 2796 Ma to 266 Ma, with the main peak ages of
423 Ma and 255 Ma. The E} zircon ages of samples from the well N-105 in front of the Altun Mountains
ranged from 2481 Ma to 242 Ma, and the main peak ages were 422 Ma and 259 Ma. The E; zircon ages of
samples from the well N-109 ranged from 2638 Ma to 228 Ma, and the main peak ages were 444 Ma and
246 Ma. Compared with the ages of the main source areas, the provenance of E: in different structural
zones of the basin is different. The provenance of E: in wells XX-1 and L6-1 near the front of the Qilian
Mountains mainly comes from the interior of the Qilian Mountains. The main source of wells N-105 and
N-109 located in front of the Altyn Tagh Mountains is from the interior of the Altyn Tagh Mountains, but
well N-109 has the contribution of the Qilian Mountains. The source of the well YIT-1 in the Chaixi
depression is jointly controlled by the Qilian Mountains and the East Kunlun Mountains. The results of
provenance analysis show that the Qilian Mountain has been uplifted on a large scale in the Paleogene, and
as the northern boundary of the Qinghai-Tibet Plateau, it continues to provide provenance for the Qaidam
basin. The Altun Mountains and Kunlun Mountains had taken shape in the E; period, but did not rise on a

large scale, resulting in a complex provenance system in the piedmont zone.

Key words: Qaidam basin; lower Ganchaigou Formation; detrital zircon; U-Pb age; provenance

analysis



o R

o
==

%

http://www. geojournals. cn/dzxb/ch/index. aspx

2024 4F

Mgk 1 L3k

AEH E RHBEEEA UPhEAMNESNEFERER

Appendix 1 U-Pb isotope analysis and age results of detrital zircons from E; exploration wells in the Qaidam basin
[7] i % 1A A (Ma)
»(WJ }\Ji Th/U 207 Pb/ 207 Pb/ 206 Pb/ 207 Pb/ 207 Pb/ 206 Pb/
206 ]G 235 16 238 10‘ 206 ]G 235 16 238 10‘
Pb U U Pb U U
FEdh 16-1,3681. 80 m

001 0.6 0.06848 | 0.00050 | 0.14578 | 0.00171 | 1.37696 | 0.01059 883.2 15.08 877.2 9.63 879.1 4.52
002 1.3 0. 05080 | 0.00089 | 0.03876 | 0.00049 | 0.27159 | 0.00464 231.8 40.03 245.1 3.05 244.0 3.70
003 0.1 0.06560 | 0.00086 | 0.07028 | 0.00087 | 0.63599 | 0.00821 793.8 27.41 437.8 5.22 499. 8 5.09
005 0.6 0.05778 | 0.00080 | 0.04018 | 0.00049 | 0.32022 | 0.00432 521.1 30. 22 253.9 3.05 282.1 3.32
006 0.2 0.07068 | 0.00091 | 0.15065 | 0.00186 | 1.46880 | 0.01857 948.0 26.09 904. 6 10. 43 917.6 7.64
007 0.4 0.16550 | 0.00096 | 0.48267 | 0.00557 |11.02037| 0.07005 2512.6 9.70 2538.9 24,24 2524.9 5.92
008 0.6 0.12019 | 0.00179 | 0.31010 | 0.00425 | 5.14176 | 0.07485 | 1959.0 26. 34 1741. 2 20.93 1843.0 |12.37
009 0.5 0.06197 | 0.00118 | 0.06226 | 0.00081 | 0.53228 | 0.00979 673.0 40. 31 389. 4 4.92 433.3 6.48
010 0.3 0.08361 | 0.00117 | 0.23946 | 0.00305 | 2.76211 | 0.03790 1283.3 27.06 1383.9 15. 88 1345.4 |10.23
011 0.5 0.11575 | 0.00082 | 0.35138 | 0.00408 | 5.61142 | 0.04179 1891. 6 12.74 1941. 2 19. 47 1917.9 6.42
012 1.0 0.16933 | 0.00190 | 0.49353 | 0.00651 |11.52957| 0.13093 | 2551.1 18. 64 2585.9 28.12 2567.0 |10.61
013 0.5 0.09676 | 0.00119 | 0.23820 | 0.00295 | 3.17956 | 0.03840 | 1562.5 22.90 1377.3 15. 37 1452.2 | 9.33
017 0.7 0.06392 | 0.00115 | 0.08081 | 0.00103 | 0.71247 | 0.01238 739.0 37.70 500.9 6.12 546. 2 7.34
018 0.9 0.16693 | 0.00132 | 0.46579 | 0.00548 |10.72500| 0.08738 2527.1 13. 20 2465.1 24,12 2499. 6 7.57
019 0.7 0.06184 | 0.00085 | 0.06668 | 0.00079 | 0.56872 | 0.00763 668. 6 29. 27 416. 1 4.78 457. 2 4. 94
021 0.2 0.11579 | 0.00071 | 0.32507 | 0.00361 | 5.19074 | 0.03340 1892. 1 10. 96 1814.5 17.55 1851. 1 5.48
023 0.4 0.07746 | 0.00094 | 0.17804 | 0.00211 | 1.90166 | 0.02266 1133.1 24,04 1056. 2 11.54 1081. 7 7.93
024 0.6 0.05891 | 0.00082 | 0.04424 | 0.00052 | 0.35939 | 0.00485 563.8 30. 07 279.1 3. 20 311.8 3.62
025 0.8 0.16430 | 0.00226 | 0.45240 | 0.00623 |10. 24547 | 0.14021 | 2500.4 23.00 2405.9 27. 64 2457.2 | 12.66
026 0.7 0.06818 | 0.00452 | 0.07992 | 0.00207 | 0.75098 | 0.04743 873.9 131.57 495.7 12.33 568.8 |27.51
029 0.8 0.15092 | 0.00123 | 0.39916 | 0.00455 | 8.30082 | 0.06825 2356.4 13. 86 2165.2 20.99 2264.4 7.45
030 0.4 0.15217 | 0.00130 | 0.41269 | 0.00475 | 8.65207 | 0.07438 | 2370.4 14. 51 2227.2 21.69 2302.0 | 7.82
031 0.3 0.07141 | 0.00063 | 0.14025 | 0.00161 | 1.38145 | 0.01238 969. 3 18.18 846. 1 9.09 881.1 5.28
034 0.6 0.06326 | 0.00096 | 0.06344 | 0.00077 | 0.55348 | 0.00817 716.9 32.00 396. 5 4.68 447.3 5.34
036 0.6 0.16143 | 0.00182 | 0.44943 | 0.00580 |10.00612| 0.11337 2470. 6 18. 90 2392.7 25.82 2435.3 | 10.46
037 0.9 0.15398 | 0.00133 | 0.43150 | 0.00515 | 9.16332 | 0.08075 | 2390.6 14. 58 2312.5 23.21 2354.5 | 8.07
038 0.7 0.11084 | 0.00112 | 0.30151 | 0.00362 | 4.60909 | 0.04656 1813. 2 18. 26 1698. 8 17.91 1750. 9 8. 43
039 0.4 0.06149 | 0.00094 | 0.08343 | 0.00102 | 0.70752 | 0.01054 656. 3 32.53 516.6 6.05 543.3 6.27
040 0.8 0.08210 | 0.00107 | 0.21488 | 0.00263 | 2.43287 | 0.03102 | 1247.8 25.22 1254.7 13.97 1252.4 | 9.17
041 0.5 0.05660 | 0.00092 | 0.06926 | 0.00084 | 0.54069 | 0.00851 475. 4 35.78 431.7 5.09 438.9 5.61
042 0.8 0.05703 | 0.00085 | 0.07245 | 0.00087 | 0.56984 | 0.00828 492.3 32. 87 450. 9 5.24 457.9 5.36
043 0.9 0.06744 | 0.00061 | 0.14177 | 0.00162 | 1.31857 | 0.01194 851.5 18.58 854. 7 9.15 853.9 5.23
044 0.7 0.06119 | 0.00150 | 0.08842 | 0.00123 | 0.74612 | 0.01753 645.8 51. 66 546. 2 7.28 566.0 |10.19
045 0.4 0.16920 | 0.00106 | 0.48194 | 0.00546 |11.24550| 0.07494 | 2549.8 10. 43 2535.7 23.76 2543.7 | 6.21
046 0.8 0.06860 | 0.00129 | 0.08049 | 0.00104 | 0.76154 | 0.01380 886. 8 38.50 499. 1 6. 21 574.9 7.95
048 0.7 0.05577 | 0.00122 | 0.05470 | 0.00071 | 0.42076 | 0.00885 443. 1 47.53 343.3 4,37 356.6 6.33
050 0.8 0.05784 | 0.00068 | 0.06638 | 0.00077 | 0.52945 | 0.00617 523.4 25.98 414. 3 4. 66 431.4 4.09
051 0.5 0.05731 | 0.00049 | 0.06600 | 0.00075 | 0.52161 | 0.00454 503.2 19. 16 412.0 4.51 426. 2 3.03
053 0.0 0.11458 | 0.00069 | 0.31865 | 0.00356 | 5.03467 | 0.03239 | 1873 10. 87 1783.2 17.42 1825.2 | 5.45
054 0.3 0.11137 | 0.00178 | 0.30048 | 0.00408 | 4.61477 | 0.07167 | 1822.0 28.65 1693.7 20. 24 1751.9 |[12.96
055 0.6 0.05780 | 0.00102 | 0.07099 | 0.00088 | 0.56582 | 0.00970 522.1 38. 60 442.1 5.32 455.3 6.29
056 0.4 0.05524 | 0.00113 | 0.04688 | 0.00060 | 0.35711 | 0.00701 421.9 44,25 295.3 3.68 310.1 5.25
057 0.8 0.05852 | 0.00084 | 0.03475 | 0.00041 | 0.28039 | 0.00390 549. 2 30. 97 220.2 2.57 251.0 3.09
058 0.6 0.05592 | 0.00055 | 0.06428 | 0.00073 | 0.49566 | 0.00485 448.9 21.28 401. 6 4.43 408. 8 3. 30
059 0.6 0.05177 | 0.00084 | 0.03719 | 0.00045 | 0.26551 | 0.00420 275.4 36. 89 235.4 2.78 239.1 3.37
060 0.5 0.15706 | 0.00111 | 0.43464 | 0.00498 | 9.41290 | 0.06915 2424.3 11.91 2326.6 22.39 2379.1 6.74
061 0.6 0.05603 | 0.00088 | 0.08073 | 0.00103 | 0.62608 | 0.00960 453.2 34. 15 500. 5 6.12 493.6 5.99
063 0.7 0.15115 | 0.00267 | 0.44884 | 0.00717 | 9.38717 | 0.16403 | 2359.0 29. 87 2390. 1 31.91 2376.6 |16.03
064 1.0 0.08387 | 0.00103 | 0.23981 | 0.00304 | 2.78262 | 0.03397 | 1289.5 23.82 1385.7 15.79 1350.9 | 9.12
065 0.5 0.15482 | 0.00137 | 0.46036 | 0.00576 | 9.85866 | 0.08998 | 2399.9 14.93 2441.1 25,44 2421.7 | 8.41
066 0.7 0.15387 | 0.00170 | 0.41862 | 0.00551 | 8.90804 | 0.09905 2389.3 18.69 2254.2 25.06 2328.6 |10.15




%1 BN SR ARG R T T A LB 5 A U-Pb AR K &0 IRl A 1)
ZME 1
[Fl 137 % H1E % (Ma)
M | Th/U | *"Pb/ 27T ph/ 28 ph/ 2Tph/ 27T ph/ 25 pp/
ZOGPb 16 235U 16 238U 10— 2(76Pb 16 233U 16 Z38U 10—
FEH 1L6-1,3681.80 m
067 | 0.7 |0.10556 | 0.00089 | 0.29993 | 0.00361 | 4.37725 | 0.03795 | 1724.1 | 15.44 | 1691.0 | 17.90 | 1708.1 | 7.17
068 | 0.7 | 0.05658 | 0.00096 | 0.04819 | 0.00061 | 0.37691 | 0.00621 | 474.4 37.53 303. 4 3.76 324.8 | 4.58
069 | 0.7 | 0.16317 | 0.00095 | 0.48015 | 0.00559 |10.82855| 0.06923 | 2488.8 9.76 2527.9 | 24.35 | 2508.5 | 5.94
070 | 0.7 |0.10104 | 0.00130 | 0.28734 | 0.00372 | 4.01192 | 0.05101 | 1643.2 | 23.75 | 1628.2 | 18.61 | 1636.6 |10.33
071 | 0.8 |0.15754 | 0.00106 | 0.45645 | 0.00539 | 9.93563 | 0.07134 | 2429.4 | 11.37 | 2423.9 | 23.87 | 2428.8 | 6.62
072 | 0.7 | 0.06589 | 0.00091 | 0.06840 | 0.00084 | 0.62262 | 0.00833 | 802.9 28.53 426.5 5.08 491.5 .21
073 | 0.6 | 0.06909 | 0.00107 | 0.07945 | 0.00100 | 0.75782 | 0.01135 | 901.3 31. 65 492.8 5.98 572.8 | 6.55
074 | 0.9 |0.11496 | 0.00168 | 0.31430 | 0.00426 | 4.98758 | 0.07128 | 1879.2 | 26.11 | 1761.8 | 20.89 | 1817.2 |12.09
075 | 0.6 | 0.10920 | 0.00235 | 0.28557 | 0.00450 | 4.30392 | 0.08939 | 1786.0 | 38.81 | 1619.4 | 22.55 | 1694.1 [17.11
076 | 0.7 | 0.18440 | 0.00116 | 0.50663 | 0.00588 |12.89193| 0.08716 | 2692.8 | 10.40 | 2642.2 | 25.17 | 2671.8 | 6.37
077 | 0.3 | 0.06501 | 0.00051 | 0.12414 | 0.00142 | 1.11350 | 0.00892 | 774.6 16.41 754.4 8.17 759.9 | 4.29
080 | 0.5 | 0.06450 | 0.00109 | 0.07320 | 0.00092 | 0.65106 | 0.01057 | 758.1 35.15 455.4 5.54 509.1 | 6.50
081 | 0.7 |0.06877 | 0.00108 | 0.07047 | 0.00088 | 0.66821 | 0.01009 | 892.0 32.07 439.0 5.28 519.6 | 6.14
082 | 0.5 | 0.11795 | 0.00186 | 0.35094 | 0.00490 | 5.70617 | 0.08811 | 1925.4 | 28.02 | 1939.1 | 23.38 | 1932.3 |13.34
083 | 0.3 |0.06178 | 0.00129 | 0.04959 | 0.00065 | 0.42220 | 0.00841 | 666.4 43.95 312.0 4.01 357.6 | 6.01
084 | 0.7 |0.15175 | 0.00132 | 0.42243 | 0.00508 | 8.83375 | 0.07815 | 2365.7 | 14.80 | 2271.5 | 23.01 | 2321.0 | 8.07
085 | 0.5 | 0.15870 | 0.00104 | 0.45032 | 0.00512 | 9.84252 | 0.06730 | 2441.9 | 11.04 | 2396.7 | 22.78 | 2420.1 | 6.30
086 | 0.4 | 0.12515 | 0.00096 | 0.35395 | 0.00408 | 6.09975 | 0.04785 | 2030.9 | 13.58 | 1953.5 | 19.41 | 1990.2 | 6.84
087 | 0.8 |0.06602 | 0.00105 | 0.07587 | 0.00093 | 0.68966 | 0.01057 | 807.1 32.98 471.4 5. 60 532.6 | 6.35
088 | 1.3 | 0.08206 | 0.00108 | 0.18366 | 0.00224 | 2.07460 | 0.02660 | 1246.9 | 25.64 | 1086.9 | 12.21 | 1140.5 | 8.78
089 | 0.9 |0.16148 | 0.00105 | 0.47527 | 0.00537 |10.56328| 0.07131 | 2471.2 | 10.89 | 2506.6 | 23.47 | 2485.5 | 6.26
090 | 0.7 | 0.06259 | 0.00092 | 0.07658 | 0.00092 | 0.65960 | 0.00935 | 694.2 30. 99 475.7 5.51 514.4 | 5.72
092 | 0.5 |0.09019 | 0.00073 | 0.21303 | 0.00240 | 2.64279 | 0.02140 | 1429.4 | 15.37 | 1244.9 | 12.76 | 1312.6 | 5.97
093 | 1.1 |0.11620 | 0.00105 | 0.32626 | 0.00379 | 5.21431 | 0.04691 | 1898.6 | 16.16 | 1820.3 | 18.44 | 1855.0 | 7.67
094 0.2 0.05701 | 0.00099 | 0.07671 | 0.00095 | 0.60317 | 0.01010 491.5 37.96 476.5 5.68 479. 2 6. 40
095 | 0.5 | 0.05704 | 0.00047 | 0.08000 | 0.00090 | 0.62921 | 0.00520 | 492.3 18.16 496. 1 5.35 495.6 | 3.24
096 | 0.8 | 0.06373 | 0.00089 | 0.05845 | 0.00070 | 0.51366 | 0.00693 | 732.5 29.27 366. 2 4.24 420.9 | 4.65
097 | 0.8 | 0.16074 | 0.00119 | 0.42556 | 0.00493 | 9.43325 | 0.07222 | 2463.4 | 12.50 | 2285.7 | 22.32 | 2381.1 | 7.03
098 | 0.5 | 0.15874 | 0.00144 | 0.45186 | 0.00547 | 9.89138 | 0.09099 | 2442.2 | 15.25 | 2403.5 | 24.30 | 2424.7 | 8.48
100 | 0.4 | 0.15060 | 0.00105 | 0.43671 | 0.00501 | 9.06999 | 0.06582 | 2352.8 | 11.87 | 2335.9 | 22.48 | 2345.1 | 6.64
101 | 0.6 | 0.06705 | 0.00116 | 0.07315 | 0.00092 | 0.67635 | 0.01125 | 839.2 35. 64 455. 1 5.54 524.6 | 6.81
102 | 0.6 | 0.07332 | 0.00077 | 0.16952 | 0.00198 | 1.71399 | 0.01776 | 1022.7 | 21.06 | 1009.5 | 10.90 | 1013.8 | 6.65
104 | 1.0 | 0.14252 | 0.00092 | 0.40613 | 0.00461 | 7.98253 | 0.05394 | 2258.1 | 11.05 | 2197.2 | 21.12 | 2229.1 | 6.10
106 | 1.0 | 0.11534 | 0.00076 | 0.31521 | 0.00357 | 5.01370 | 0.03454 | 1885.2 | 11.84 | 1766.3 | 17.48 | 1821.6 | 5.83
107 | 0.5 | 0.10955 | 0.00135 | 0.28546 | 0.00358 | 4.31279 | 0.05217 | 1792.0 | 22.31 | 1618.8 | 17.97 | 1695.8 | 9.97
111 | 0.4 | 0.06899 | 0.00081 | 0.12090 | 0.00143 | 1.15035 | 0.01318 | 898.5 23. 90 735.7 8. 23 777.4 | 6.22
112 | 0.6 |0.11032 | 0.00114 | 0.31997 | 0.00388 | 4.86783 | 0.04996 | 1804.6 | 18.60 | 1789.6 | 18.93 | 1796.7 | 8.65
113 | 0.6 | 0.11986 | 0.00101 | 0.32565 | 0.00383 | 5.38287 | 0.04602 | 1954.1 | 14.99 | 1817.3 | 18.61 | 1882.1 | 7.32
114 | 0.5 | 0.12007 | 0.00086 | 0.33485 | 0.00385 | 5.54445 | 0.04129 | 1957.2 | 12.80 | 1861.8 | 18.60 | 1907.5 | 6.41
118 | 0.5 | 0.05789 | 0.00082 | 0.06068 | 0.00073 | 0.48443 | 0.00669 | 525.3 31.08 379.8 4. 44 401.1 | 4.57
FESL XX-1,4111. 38 m
001 | 0.6 | 0.16098 | 0.00167 |10.85527 | 0.11466 | 0.48886 | 0.00622 | 2466.0 | 17.44 | 2510.8 9.82 2565.7 | 26.92
002 | 0.7 |0.10877 | 0.00250 | 4.67099 | 0.10374 | 0.31134 | 0.00504 | 1778.8 | 41.32 | 1762.1 | 18.58 | 1747.3 |24.77
003 | 0.5 | 0.05709 | 0.00092 | 0.56666 | 0.00884 | 0.07196 | 0.00088 | 494.3 35.18 455.9 5.73 448.0 | 5.32
004 | 0.5 | 0.05410 | 0.00098 | 0.32704 | 0.00576 | 0.04382 | 0.00055 | 375.0 40. 47 287.3 4,40 276.5 | 3.38
005 | 1.0 | 0.13527 | 0.00166 | 6.73825 | 0.08172 | 0.36112 | 0.00468 | 2167.5 | 21.23 | 2077.7 | 10.72 | 1987.5 |22.16
006 | 0.5 | 0.18429 | 0.00132 |13.40615| 0.10089 | 0.52738 | 0.00619 | 2691.9 | 11.75 | 2708.7 7.11 2730.4 | 26.11
007 | 0.8 | 0.05951 | 0.00119 | 0.43250 | 0.00829 | 0.05269 | 0.00068 | 585.7 42.66 365.0 5. 88 331.0 | 4.17
008 | 0.2 | 0.06836 | 0.00095 | 0.68840 | 0.00931 | 0.07301 | 0.00089 | 879.4 28.59 531. 8 5. 60 454.3 | 5.32
009 | 0.3 |0.05586 | 0.00130 | 0.52329 | 0.01169 | 0.06791 | 0.00091 | 446.6 50.51 427.3 7.79 423.6 | 5.52
010 | 0.4 |0.12294 | 0.00088 | 6.57137 | 0.04917 | 0.38752 | 0.00447 | 1999.4 | 12.69 | 2055.5 6.59 2111.3 |20.75
011 | 0.6 | 0.05818 | 0.00097 | 0.31568 | 0.00509 | 0.03934 | 0.00049 | 536.1 36. 66 278.6 3.93 248.7 | 3.01
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[FhL K LA AR (Ma)

W | Th/U | *7"Pb/ »7ph/ 25 ph/ 27ph/ »7ph/ 20ph/
ZOGPb 10— 235U 10— 238U 1U 2(76Pb 16 235U 16 Z38U 1U
BEdh XX-1,4111. 38 m

012 0.8 0.11284 | 0.00116 | 5.15022 | 0.05292 | 0.33090 | 0.00402 1845.7 18. 48 1844.4 8.74 1842.8 |[19.47
013 0.6 0.05961 | 0.00135 | 0.63720 | 0.01385 | 0.07751 | 0.00105 589.3 48. 27 500. 6 8.59 481. 2 6.25
014 0.9 0.15433 | 0.00147 | 9.70608 | 0.09395 | 0.45601 | 0.00562 | 2394.4 16. 10 2407. 3 8.91 2421.9 |24.89
015 | 0.5 | 0.17463 | 0.00150 | 9.72282 | 0.08512 | 0.40368 | 0.00487 | 2602.5 | 14.28 | 2408.9 8. 06 2186.0 |22.38
017 0.4 0.05881 | 0.00086 | 0.57967 | 0.00822 | 0.07147 | 0.00086 560.0 31.43 464. 3 5.28 445.0 5.20
020 0.4 0.05657 | 0.00121 | 0.36546 | 0.00755 | 0.04685 | 0.00061 473.9 47. 34 316.3 5.61 295.1 3.78
021 0.4 0.13517 | 0.00095 | 7.18729 | 0.05285 | 0.38555 | 0.00444 | 2166.2 12.25 2134.9 6.55 2102.2 |20.66
022 0.3 0.07349 | 0.00065 | 1.72421 | 0.01527 | 0.17012 | 0.00196 1027.5 17.67 1017.6 5.69 1012.8 [10.79
024 0.6 0.06898 | 0.00130 | 0.76347 | 0.01385 | 0.08025 | 0.00105 898. 1 38.53 576.0 7.97 497. 6 6. 24
025 | 0.4 | 0.05448 | 0.00102 | 0.54097 | 0.00984 | 0.07200 | 0.00091 | 391.0 41. 41 439.1 6.49 448.2 | 5.47
026 | 0.6 | 0.13842 | 0.00116 | 7.71871 | 0.06604 | 0.40435 | 0.00479 | 2207.5 | 14.46 | 2198.8 7.69 2189.0 |22.00
027 0.7 0.08964 | 0.00069 | 3.31756 | 0.02618 | 0.26835 | 0.00307 1417.9 14.62 1485. 2 6.16 1532.4 |15.63
028 0.8 0.10986 | 0.00121 | 5.08164 | 0.05583 | 0.33542 | 0.00413 1797.0 19. 97 1833.0 9.32 1864.6 |19.93
029 0.5 0.05231 | 0.00108 | 0.25858 | 0.00513 | 0.03584 | 0.00046 298.9 46. 21 233.5 4. 14 227.0 2.85
031 | 2.2 |0.11910 | 0.00118 | 5.96095 | 0.05922 | 0.36293 | 0.00440 | 1942.8 | 17.59 | 1970.2 8. 64 1996.1 | 20. 80
032 | 0.5 |0.05275 | 0.00097 | 0.30052 | 0.00536 | 0.04131 | 0.00052 | 317.9 41. 33 266. 8 4.19 261.0 | 3.19
033 0.2 0.11762 | 0.00072 | 5.94072 | 0.03866 | 0.36626 | 0.00413 1920. 4 10. 94 1967. 2 5.66 2011.8 |19.51
035 0.7 0.11357 | 0.00188 | 5.12652 | 0.08264 | 0.32734 | 0.00459 1857.3 29.56 1840.5 13.70 1825.5 |22.28
036 | 0.5 | 0.10714 | 0.00138 | 4.71708 | 0.05992 | 0.31926 | 0.00408 | 1751.4 | 23.36 | 1770.3 | 10.64 | 1786.1 |19.91
039 1.9 0.16081 | 0.00103 |10.06182| 0.06795 | 0.45375 | 0.00518 | 2464.2 10. 74 2440. 5 6. 24 2411.9 |22.97
040 0.5 0.05585 | 0.00073 | 0.54944 | 0.00702 | 0.07135 | 0.00084 445.9 28. 35 444. 6 4. 60 444.3 5.08
041 3.0 0.06876 | 0.00130 | 1.34465 | 0.02452 | 0.14182 | 0.00187 891.5 38.53 865. 2 10.62 855.0 10. 55
043 0.5 0.10747 | 0.00069 | 5.05362 | 0.03416 | 0.34102 | 0.00386 1756.9 11.63 1828.4 5.73 1891.6 |18.54
044 0.4 0.12011 | 0.00106 | 5.79982 | 0.05162 | 0.35017 | 0.00414 1957.9 15.63 1946. 4 7.71 1935.4 |19.78
045 | 0.7 | 0.05601 | 0.00072 | 0.55372 | 0.00697 | 0.07169 | 0.00085 | 452.6 27.95 447, 4 4.56 446.3 | 5.09
046 | 0.6 | 0.06647 | 0.00112 | 1.22371 | 0.02001 | 0.13352 | 0.00169 | 821.1 34. 87 811.5 9.14 807.9 | 9.64
047 | 0.8 | 0.05372 | 0.00175 | 0.33474 | 0.01043 | 0.04519 | 0.00069 | 359.2 71.55 293. 2 7.93 284.9 | 4.23
048 0.6 0.05463 | 0.00104 | 0.31618 | 0.00579 | 0.04197 | 0.00053 397.1 41.71 279.0 4.47 265.1 3.27
049 0.4 0.06993 | 0.00073 | 1.56502 | 0.01619 | 0.16231 | 0.00190 926. 2 21. 30 956. 5 6.41 969. 6 10.52
050 | 0.5 | 0.05174 | 0.00079 | 0.28403 | 0.00423 | 0.03981 | 0.00048 | 273.8 34.71 253.9 3.34 251.7 | 2.96
051 0.8 0.05299 | 0.00151 | 0.32640 | 0.00890 | 0.04467 | 0.00064 328.3 63.22 286. 8 6. 81 281.7 3.93
052 0.6 0.05277 | 0.00128 | 0.27038 | 0.00629 | 0.03716 | 0.00050 318.9 54.02 243.0 5.03 235.2 3. 10
053 0.7 0.11882 | 0.00080 | 5.70838 | 0.04004 | 0.34841 | 0.00396 1938.6 11.99 1932. 6 6.06 1927.0 |18.95
054 | 0.7 | 0.11741 | 0.00135 | 5.46628 | 0.06227 | 0.33764 | 0.00422 | 1917.2 | 20.50 | 1895.3 9.78 1875.3 | 20. 34
057 1.2 0.12125 | 0.00129 | 5.30170 | 0.05601 | 0.31713 | 0.00389 1974. 6 18. 88 1869. 1 9.02 1775.7 |19.04
058 | 0.5 | 0.06044 | 0.00105 | 0.64413 | 0.01077 | 0.07729 | 0.00097 | 619.5 36. 95 504.9 6.65 479.9 | 5.79
059 | 0.4 | 0.11544 | 0.00070 | 5.69920 | 0.03666 | 0.35805 | 0.00403 | 1886.8 | 10.89 | 1931.2 5.56 1972.9 [19.12
060 0.8 0.11017 | 0.00176 | 4.49219 | 0.06992 | 0.29574 | 0.00405 1802. 1 28. 86 1729.5 12.93 1670.1 |20.15
061 0.6 0.11494 | 0.00073 | 5.83841 | 0.03900 | 0.36840 | 0.00416 1879.0 11. 40 1952.1 5.79 2021.9 |19.61
062 0.5 0.05825 | 0.00086 | 0.55951 | 0.00801 | 0.06966 | 0.00084 538.6 32.56 451.2 5.21 434.1 5.07
063 | 0.5 | 0.14576 | 0.00091 | 7.45771 | 0.04912 | 0.37109 | 0.00420 | 2296.7 | 10.72 | 2167.9 5.90 2034.5 |19.76
064 1.2 0.06469 | 0.00077 | 0.78402 | 0.00913 | 0.08790 | 0.00103 764.4 24. 88 587.8 5.19 543.1 6.13
065 0.9 0.10910 | 0.00095 | 5.09002 | 0.04485 | 0.33837 | 0.00397 1784. 4 15. 83 1834. 4 7.48 1878.8 |19.12
066 0.5 0.15025 | 0.00101 | 9.19960 | 0.06459 | 0.44409 | 0.00509 | 2348.7 11.42 2358.1 6.43 2368.9 |22.71
067 | 0.8 | 0.11012 | 0.00065 | 4.81941 | 0.03003 | 0.31744 | 0.00355 | 1801.3 | 10.63 | 1788.3 5.24 1777.2 |17.39
069 0.5 0.06494 | 0.00105 | 0.58383 | 0.00910 | 0.06521 | 0.00081 772.4 33.73 466.9 5.84 407. 2 4. 89
070 0.9 0.16258 | 0.00098 |10.43701| 0.06672 | 0.46561 | 0.00526 | 2482.7 10. 09 2474.3 5.92 2464.3 |23.16
071 | 0.4 | 0.06539 | 0.00093 | 0.73092 | 0.01006 | 0.08107 | 0.00098 | 787.0 29.57 557.1 5.90 502.5 | 5.85
072 1.5 0.10314 | 0.00113 | 4.10502 | 0.04458 | 0.28866 | 0.00351 1681. 4 20. 15 1655. 3 8.87 1634.9 |17.56
073 0.5 0.05386 | 0.00118 | 0.29223 | 0.00617 | 0.03936 | 0.00051 364.9 48. 85 260. 3 4. 85 248.8 3.18
074 | 0.4 | 0.14386 | 0.00100 | 8.40560 | 0.06098 | 0.42378 | 0.00487 | 2274.2 | 11.98 | 2275.8 6.58 2277.6 |22.06
075 | 0.4 | 0.06732 | 0.00068 | 1.29763 | 0.01292 | 0.13981 | 0.00162 | 847.6 20. 76 844. 7 5.71 843.6 | 9.15
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ZME 1
[Fl 137 % H1E % (Ma)
M | Th/U | *"Pb/ 27T ph/ 28 ph/ 2Tph/ 27T ph/ 25 pp/
ZOGPb 16 235U 16 238U 1U 2(76Pb 16 235U 16 Z38U 10—
BEH XX-1,4111. 38 m
076 | 0.9 | 0.14896 | 0.00088 | 8.34820 | 0.05263 | 0.40648 | 0.00458 | 2334.0 | 10.15 | 2269.6 5.72 2198.8 |20.97
077 | 0.6 | 0.12044 | 0.00074 | 6.25248 | 0.04071 | 0.37652 | 0.00424 | 1962.8 | 10.97 | 2011.8 5.70 2060.0 |19.86
078 | 0.5 | 0.05966 | 0.00092 | 0.20117 | 0.00298 | 0.02446 | 0.00030 | 591.1 32.96 186. 1 2.52 155.8 | 1.86
079 | 0.6 | 0.05933 | 0.00223 | 0.35609 | 0.01274 | 0.04353 | 0.00072 | 579.2 79.49 309. 3 9. 54 274.7 | 4.48
081 | 0.6 | 0.05423 | 0.00105 | 0.31782 | 0.00590 | 0.04251 | 0.00054 | 380.4 42.75 280. 2 4.55 268.4 | 3.32
082 | 0.6 | 0.11109 | 0.00085 | 4.73180 | 0.03681 | 0.30895 | 0.00355 | 1817.3 | 13.79 | 1772.9 6.52 1735.5 |17.48
083 | 1.2 | 0.10418 | 0.00126 | 4.51201 | 0.05369 | 0.31414 | 0.00392 | 1699.9 | 22.07 | 1733.2 9. 89 1761.0 |19.22
084 | 0.7 |0.04970 | 0.00126 | 0.25309 | 0.00619 | 0.03694 | 0.00050 | 181.0 58. 20 229.1 5.02 233.8 | 3.10
085 | 0.4 |0.05734 | 0.00109 | 0.59787 | 0.01093 | 0.07563 | 0.00096 | 504.1 41.63 475.9 6. 94 470.0 | 5.76
086 | 0.5 | 0.06289 | 0.00105 | 0.40771 | 0.00656 | 0.04702 | 0.00058 | 704.6 35.26 347.2 4.73 296.2 | 3.59
087 | 0.8 | 0.16336 | 0.00125 | 9.77256 | 0.07666 | 0.43390 | 0.00509 | 2490.8 | 12.81 | 2413.6 7.23 2323.3 |22.86
088 | 0.8 | 0.10967 | 0.00112 | 5.05303 | 0.05160 | 0.33420 | 0.00404 | 1793.9 | 18.58 | 1828.3 8. 66 1858.7 [19.50
089 | 0.5 |0.05757 | 0.00057 | 0.57991 | 0.00566 | 0.07306 | 0.00083 | 513.2 21.29 464. 4 3. 64 454.6 | 5.01
090 | 1.2 | 0.06016 | 0.00116 | 0.41506 | 0.00767 | 0.05004 | 0.00064 | 609.5 41.12 352.5 5.50 314.8 | 3.93
091 | 0.4 |0.05706 | 0.00076 | 0.67367 | 0.00879 | 0.08563 | 0.00101 | 493.3 29.58 522.9 5.33 529.7 | 6.03
092 | 0.5 | 0.05336 | 0.00122 | 0.28190 | 0.00620 | 0.03832 | 0.00051 | 343.9 51.03 252. 2 4.91 242.4 | 3.14
093 | 0.5 | 0.11411 | 0.00105 | 5.12232 | 0.04704 | 0.32560 | 0.00385 | 1865.8 | 16.46 | 1839.8 7.80 1817.0 |18.73
094 | 0.3 | 0.15920 | 0.00102 |10.26002| 0.06924 | 0.46745 | 0.00532 | 2447.2 | 10.82 | 2458.5 6.24 2472.4 |23.38
095 | 2.0 |0.11292 | 0.00114 | 5.23875 | 0.05256 | 0.33650 | 0.00406 | 1847.0 | 18.11 | 1858.9 8.55 1869.8 |19.56
096 | 0.5 | 0.05480 | 0.00124 | 0.43092 | 0.00935 | 0.05704 | 0.00076 | 403.9 49. 43 363.8 6.63 357.6 | 4.61
097 | 0.7 |0.05937 | 0.00150 | 0.39788 | 0.00963 | 0.04861 | 0.00068 | 580.8 54.10 340. 1 6.99 306.0 | 4.17
098 | 0.6 | 0.05926 | 0.00120 | 0.56386 | 0.01094 | 0.06902 | 0.00090 | 576.7 43,30 454.0 7.10 430.2 | 5.40
099 | 0.4 |0.15660 | 0.00090 |10.35212| 0.06372 | 0.47948 | 0.00538 | 2419.3 9.76 2466. 8 5.70 2525.0 |23.45
100 | 1.3 | 0.11853 | 0.00112 | 5.83445 | 0.05527 | 0.35703 | 0.00427 | 1934.2 | 16.83 | 1951.5 8. 21 1968.1 |20.27
101 | 0.6 | 0.10535 | 0.00163 | 4.16379 | 0.06267 | 0.28668 | 0.00385 | 1720.4 | 28.21 | 1666.9 | 12.32 | 1624.9 |19.29
102 | 0.6 | 0.17589 | 0.00117 |12.20839| 0.08506 | 0.50344 | 0.00578 | 2614.5 | 11.01 | 2620.6 6. 54 2628.6 | 24.80
103 | 0.5 | 0.05548 | 0.00094 | 0.28273 | 0.00465 | 0.03697 | 0.00045 | 431.3 37.02 252.8 3.68 234.0 | 2.80
105 | 0.5 | 0.04998 | 0.00084 | 0.27188 | 0.00440 | 0.03946 | 0.00048 | 193.9 38.39 244.2 3.51 249.5 | 2.97
106 | 1.0 | 0.15703 | 0.00108 | 9.24146 | 0.06587 | 0.42688 | 0.00490 | 2423.9 | 11.61 | 2362.2 6.53 2291.6 |22.13
107 | 1.3 | 0.06347 | 0.00069 | 1.22301 | 0.01306 | 0.13977 | 0.00162 | 724.0 22.81 811. 2 5.96 843.3 | 9.18
108 | 0.2 | 0.06439 | 0.00060 | 1.15051 | 0.01063 | 0.12959 | 0.00148 | 754.6 19.48 777.5 5.02 785.5 | 8.45
109 | 0.3 | 0.12522 | 0.00096 | 6.30360 | 0.04926 | 0.36514 | 0.00422 | 2031.9 | 13.50 | 2019.0 6. 85 2006.5 |19.91
110 | 0.8 | 0.11866 | 0.00085 | 5.96381 | 0.04379 | 0.36456 | 0.00416 | 1936.1 | 12.72 | 1970.6 6.39 2003.7 |19.66
111 | 0.5 | 0.06064 | 0.00088 | 0.64384 | 0.00902 | 0.07702 | 0.00093 | 626.3 30. 88 504. 7 5.57 478.3 | 5.55
112 | 0.6 | 0.11990 | 0.00076 | 6.11379 | 0.04060 | 0.36986 | 0.00417 | 1954.7 | 11.31 | 1992.2 5. 80 2028.7 |19.60
113 | 0.9 |0.10374 | 0.00115 | 4.56575 | 0.05007 | 0.31923 | 0.00390 | 1692.1 | 20.31 | 1743.0 9.14 1786.0 | 19.04
114 | 0.4 | 0.05256 | 0.00160 | 0.33195 | 0.00969 | 0.04581 | 0.00067 | 309.7 67.79 291.0 7.39 288.8 | 4.16
115 | 0.7 | 0.10135 | 0.00140 | 4.33846 | 0.05857 | 0.31049 | 0.00401 | 1649.0 | 25.35 | 1700.7 | 11.14 | 1743.1 |19.70
116 | 0.5 | 0.06909 | 0.00064 | 1.61515 | 0.01500 | 0.16956 | 0.00194 | 901.5 19.12 976. 1 5.82 1009.7 |10.72
117 | 1.2 | 0.10329 | 0.00167 | 3.92873 | 0.06168 | 0.27590 | 0.00375 | 1684.0 | 29.63 | 1619.6 | 12.71 1570.7 |18.92
118 | 1.0 | 0.11152 | 0.00084 | 5.47665 | 0.04199 | 0.35622 | 0.00408 | 1824.3 | 13.54 | 1896.9 6.58 1964.2 |19.39
119 | 1.3 | 0.07083 | 0.00124 | 1.35964 | 0.02300 | 0.13923 | 0.00180 | 952.5 35.35 871.7 9.90 840.3 |10.18
120 | 0.9 | 0.14425 | 0.00156 | 8.94600 | 0.09726 | 0.44983 | 0.00570 | 2278.9 | 18.54 | 2332.5 9.93 2394.5 |25.34
EE S N-105,1102. 18 m
001 | 0.6 | 0.05483 | 0.00101 | 0.06753 | 0.00085 | 0.51045 | 0.00910 | 405.1 40. 43 421.3 5.12 418.7 | 6.11
002 | 1.9 |0.05149 | 0.00141 | 0.03975 | 0.00056 | 0.28221 | 0.00743 | 262.8 61.70 251.3 3.45 252.4 | 5.89
004 | 0.6 | 0.05494 | 0.00112 | 0.06737 | 0.00087 | 0.51031 | 0.01001 | 409.9 44,55 420.3 5.25 418.7 | 6.73
005 | 0.8 | 0.05006 | 0.00307 | 0.04132 | 0.00089 | 0.28520 | 0.01683 | 197.6 | 136.74 | 261.0 5. 51 254.8 |13.30
006 | 0.9 | 0.05680 | 0.00187 | 0.06780 | 0.00106 | 0.53093 | 0.01671 | 483.0 71.62 422.9 6. 39 432.4 |11.08
007 | 0.7 |0.05246 | 0.00082 | 0.04060 | 0.00049 | 0.29369 | 0.00447 | 305.5 35.27 256. 6 3. 04 261.5 | 3.51
008 0.6 0. 05515 . 00080 | 0.07148 . 00086 | 0.54353 | 0.00772 418. 2 32.02 445. 1 5.17 440. 8 5.08
009 | 0.7 |0.05932 | 0.00230 | 0.06429 | 0.00110 | 0.52580 | 0.01952 | 578.8 82.15 401. 6 6. 65 429.0 |12.99
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W | Th/U | *7"Pb/ »7ph/ 25 ph/ 27ph/ »7ph/ 20ph/
ZOGPb 16 235U 16 238U 10— 2(76Pb 16 235U 16 Z38U 10—
FEf N-105.1102. 18 m

010 0.6 0.05488 | 0.00057 | 0.06770 | 0.00078 | 0.51225 | 0.00526 407. 2 22.75 422.3 4.71 420.0 3.53
011 1.2 0.05971 | 0.00129 | 0.04358 | 0.00058 | 0.35875 | 0.00744 593.3 45.85 275.0 3. 56 311.3 .56
012 | 1.2 | 0.05124 | 0.00094 | 0.04193 | 0.00052 | 0.29625 | 0.00526 | 251.7 41. 62 264. 8 3.23 263.5 | 4.12
013 | 1.0 | 0.05775 | 0.00237 | 0.06742 | 0.00120 | 0.53685 | 0.02103 | 519.9 87.79 420. 6 7.27 436.3 |13.89
014 0.1 0.05471 | 0.00075 | 0.07024 | 0.00084 | 0.52990 | 0.00712 400. 1 30. 29 437.6 5.06 431.7 4.73
015 0.5 0. 05950 | 0.00058 | 0.05905 | 0.00068 | 0.48457 | 0.00471 585.5 21.01 369.9 4.15 401. 2 3.22
016 | 0.6 | 0.05417 | 0.00157 | 0.04440 | 0.00064 | 0.33170 | 0.00924 | 377.9 63.81 280. 1 3. 96 290.9 | 7.05
017 | 0.5 | 0.05769 | 0.00083 | 0.06802 | 0.00082 | 0.54109 | 0.00761 | 517.6 31. 64 424. 2 4.97 439.1 | 5.01
018 0.1 0.05444 | 0.00053 | 0.06790 | 0.00078 | 0.50976 | 0.00496 389.1 21.69 423.5 4.73 418. 3 3.34
019 | 0.5 | 0.05426 | 0.00084 | 0.07206 | 0.00088 | 0.53927 | 0.00818 | 381.7 34. 64 448. 6 5.29 437.9 | 5.40
020 | 0.7 | 0.05847 | 0.00151 | 0.06633 | 0.00094 | 0.53490 | 0.01324 | 547.4 55. 34 414.0 5.67 435.1 | 8.76
021 0.7 0.05788 | 0.00138 | 0.04124 | 0.00056 | 0.32922 | 0.00752 524.8 51.61 260.5 3.47 289.0 5.74
022 0.3 0.05772 | 0.00058 | 0.06620 | 0.00077 | 0.52707 | 0.00532 519.1 21. 64 413.2 4. 65 429.9 3.54
023 | 0.4 |0.05630 | 0.00107 | 0.07159 | 0.00092 | 0.55589 | 0.01022 | 463.4 41. 85 445, 7 5.51 448.8 | 6.67
024 | 0.6 | 0.05534 | 0.00068 | 0.06905 | 0.00082 | 0.52708 | 0.00638 | 425.9 27.08 430. 4 4.93 429.9 | 4.24
025 0.8 0.05481 | 0.00186 | 0.04025 | 0.00062 | 0.30424 | 0.00988 404. 5 73.43 254.4 3.87 269.7 7.69
026 0.3 0.05907 | 0.00184 | 0.06955 | 0.00107 | 0.56652 | 0.01687 569. 6 66. 28 433.4 6.45 455. 8 10. 94
027 0.5 0.05487 | 0.00065 | 0.06658 | 0.00078 | 0.50383 | 0.00592 407.0 26.21 415.5 4. 74 414.3 4. 00
028 | 0.6 | 0.06297 | 0.00095 | 0.07265 | 0.00089 | 0.63088 | 0.00926 | 707.2 31. 87 452.1 5.37 496.6 | 5.76
029 0.6 0.06429 | 0.00271 | 0.07164 | 0.00134 | 0.63517 | 0.02547 751.2 86. 56 446.0 8. 06 499. 3 15. 82
031 | 0.6 | 0.05914 | 0.00061 | 0.06001 | 0.00070 | 0.48936 | 0.00499 | 572.1 22.12 375.7 4.24 404.5 | 3.40
032 | 0.3 | 0.05482 | 0.00061 | 0.07202 | 0.00084 | 0.54447 | 0.00603 | 404.8 24. 60 448.3 5. 06 441.4 | 3.96
033 | 0.0 | 0.05446 | 0.00060 | 0.06761 | 0.00079 | 0.50778 | 0.00550 | 390.2 24. 34 421.7 4.76 417.0 | 3.71
034 0.4 0.05533 | 0.00045 | 0.06576 | 0.00075 | 0.50183 | 0.00413 425.5 17. 82 410. 6 4.53 412.9 2.79
035 | 0.6 | 0.05705 | 0.00165 | 0.06883 | 0.00102 | 0.54151 | 0.01502 | 493.0 63.09 429. 1 6.13 439.4 | 9.89
036 | 0.8 | 0.05940 | 0.00149 | 0.04295 | 0.00060 | 0.35182 | 0.00842 | 581.6 53.41 271.1 3.70 306.1 | 6.32
037 0.9 0.05794 | 0.00240 | 0.06964 | 0.00125 | 0.55646 | 0.02199 527.2 88. 47 434.0 7.53 449. 2 14. 35
038 0.4 0.05407 | 0.00072 | 0.06876 | 0.00082 | 0.51272 | 0.00672 374.0 30.02 428.7 4. 94 420. 3 4.51
039 0.5 0.05379 | 0.00165 | 0.04306 | 0.00064 | 0.31941 | 0.00942 362.1 67.78 271.8 3.95 281.5 7.25
040 | 0.4 | 0.06147 | 0.00133 | 0.06789 | 0.00091 | 0.57549 | 0.01198 | 655.7 45. 88 423. 4 5. 50 461.6 | 7.72
041 0.7 0.05716 | 0.00090 | 0.06987 | 0.00086 | 0.55068 | 0.00841 497.0 34,42 435.3 5.17 445. 4 5.51
042 0.4 0. 05487 | 0.00061 | 0.06958 | 0.00081 | 0.52648 | 0.00576 406.7 24. 33 433.6 4. 88 429.5 3.83
045 0.6 0.05633 | 0.00078 | 0.06921 | 0.00083 | 0.53758 | 0.00723 464. 5 30. 46 431.4 5. 00 436. 8 4. 77
046 | 0.7 | 0.06404 | 0.00208 | 0.06329 | 0.00101 | 0.55890 | 0.01731 | 743.0 67.32 395. 6 6.13 450.8 | 11.27
047 0.4 0.05470 | 0.00055 | 0.06707 | 0.00077 | 0.50588 | 0.00506 400. 1 22.01 418. 5 4.67 415.7 3.41
048 0.7 0.05162 | 0.00143 | 0.04185 | 0.00059 | 0.29790 | 0.00792 268.5 62.15 264.3 3. 64 264.8 6.19
049 | 0.6 | 0.06131 | 0.00232 | 0.07062 | 0.00121 | 0.59713 | 0.02158 | 650.3 79.29 439.9 7.31 475.4 |13.72
050 | 0.5 | 0.05332 | 0.00060 | 0.06724 | 0.00078 | 0.49443 | 0.00545 | 342.5 25. 00 419.5 4.72 407.9 | 3.71
052 0.4 0.06180 | 0.00068 | 0.06547 | 0.00076 | 0.55793 | 0.00603 667.1 23.35 408. 8 4.62 450. 2 3.93
054 | 0.3 | 0.05549 | 0.00064 | 0.06711 | 0.00078 | 0.51354 | 0.00581 | 431.7 25.32 418.7 4.73 420.8 | 3.89
055 | 0.8 | 0.05130 | 0.00139 | 0.04344 | 0.00061 | 0.30737 | 0.00802 | 254.4 61.21 274.1 3.76 272.1 | 6.23
056 1.2 0.05234 | 0.00190 | 0.04381 | 0.00070 | 0.31627 | 0.01097 300. 5 80.41 276.4 4. 33 279.0 8. 47
057 0.6 0.05122 | 0.00152 | 0.04087 | 0.00059 | 0.28866 | 0.00822 250.5 66. 82 258.2 3.67 257.5 6.48
058 0.4 0.05392 | 0.00057 | 0.06609 | 0.00076 | 0.49144 | 0.00515 367.6 23.80 412.5 4.61 405.9 3.51
059 | 1.0 | 0.05709 | 0.00234 | 0.06654 | 0.00118 | 0.52393 | 0.02053 | 494.6 88. 43 415.3 7.11 427.8 |13.68
060 0.7 0.06422 | 0.00242 | 0.06769 | 0.00113 | 0.59946 | 0.02161 748.9 77.50 422.2 6. 81 476.9 13.72
061 | 0.4 | 0.05287 | 0.00218 | 0.04101 | 0.00070 | 0.29900 | 0.01183 | 323.1 91.11 259. 1 4.34 265.6 | 9.25
062 | 0.6 | 0.04947 | 0.00122 | 0.04092 | 0.00055 | 0.27916 | 0.00664 | 170.1 56. 65 258.5 3.41 250.0 | 5.27
064 1.1 0.06057 | 0.00252 | 0.06771 | 0.00124 | 0.56555 | 0.02247 624.0 87.41 422.3 7.48 455.1 14.57
065 0.7 0.05408 | 0.00133 | 0.04129 | 0.00056 | 0.30792 | 0.00727 374.2 54. 27 260. 8 3.49 272.6 5.64
066 | 0.3 | 0.05543 | 0.00053 | 0.06540 | 0.00075 | 0.49991 | 0.00478 | 429.2 21. 04 408. 4 4.57 411.6 | 3.23
068 | 0.2 | 0.05673 | 0.00086 | 0.06196 | 0.00076 | 0.48468 | 0.00711 | 480.2 33.35 387.5 4. 60 401.3 | 4.86
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M | Th/U | *"Pb/ 27T ph/ 28 ph/ 2Tph/ 27T ph/ 25 pp/
206 16 235 16 238 10— 206 16 235 16 238 10—
Pb U U Pb U U
K N-105,1102. 18 m
069 | 0.7 | 0.05560 | 0.00188 | 0.04071 | 0.00064 | 0.31221 | 0.01013 | 436.3 73.59 257.3 3.94 275.9 | 7.84
070 | 0.9 | 0.05698 | 0.00242 | 0.06850 | 0.00121 | 0.53826 | 0.02197 | 490.2 91. 62 427.1 7.27 437.3 | 14.50
072 | 0.8 | 0.05482 | 0.00120 | 0.03824 | 0.00051 | 0.28907 | 0.00607 | 404.7 47.79 241.9 3. 14 257.8 | 4.78
073 | 0.4 | 0.05566 | 0.00077 | 0.07343 | 0.00090 | 0.56369 | 0.00767 | 438.7 30. 16 456. 8 5.38 453.9 | 4.98
074 | 0.4 | 0.05629 | 0.00052 | 0.06743 | 0.00079 | 0.52348 | 0.00492 | 463.1 20. 58 420.7 4.76 427.5 | 3.28
075 | 1.2 | 0.05958 | 0.00148 | 0.07010 | 0.00099 | 0.57600 | 0.01376 | 588.2 53.08 436.8 5.99 461.9 | 8.87
076 | 0.4 | 0.05646 | 0.00076 | 0.06669 | 0.00081 | 0.51928 | 0.00685 | 469.7 29. 70 416. 2 4.91 424.7 | 4.58
077 | 0.6 | 0.05473 | 0.00051 | 0.06809 | 0.00080 | 0.51399 | 0.00487 | 401.4 20. 66 424.6 4.82 421.1 | 3.26
078 | 0.4 | 0.05700 | 0.00076 | 0.07467 | 0.00091 | 0.58703 | 0.00765 | 490.9 29. 36 464.3 5.46 469.0 | 4.89
079 | 0.4 | 0.05641 | 0.00068 | 0.07768 | 0.00094 | 0.60433 | 0.00725 | 467.8 26. 81 482.2 5.61 480.0 | 4.59
081 | 0.7 |0.05561 | 0.00192 | 0.04335 | 0.00069 | 0.33249 | 0.01097 | 436.7 74. 85 273.5 4,28 291.5 | 8.36
082 | 0.7 | 0.06583 | 0.00314 | 0.06829 | 0.00141 | 0.61996 | 0.02809 | 800.9 96. 85 425.8 8.48 489.8 |17.61
083 | 0.5 | 0.05393 | 0.00078 | 0.07298 | 0.00090 | 0.54285 | 0.00774 | 368.1 31.99 454.1 5. 44 440.3 | 5.09
084 | 0.6 | 0.05834 | 0.00080 | 0.06839 | 0.00085 | 0.55024 | 0.00744 | 541.7 30. 56 426.4 5.10 445.2 | 4.87
085 | 0.8 | 0.05452 | 0.00179 | 0.07175 | 0.00112 | 0.53956 | 0.01704 | 392.7 71. 20 446.7 6.76 438.1 |11.24
086 | 0.3 | 0.05644 | 0.00050 | 0.06820 | 0.00081 | 0.53087 | 0.00478 | 468.9 19.49 425.3 4.89 432.4 | 3.17
087 | 0.2 | 0.05514 | 0.00058 | 0.07195 | 0.00087 | 0.54724 | 0.00582 | 417.9 23.32 447.9 5.22 443.2 | 3.82
088 | 0.4 | 0.05297 | 0.00162 | 0.04632 | 0.00070 | 0.33842 | 0.00994 | 327.3 67.88 291.9 4.31 296.0 | 7.54
089 | 0.9 | 0.05430 | 0.00134 | 0.04243 | 0.00060 | 0.31777 | 0.00758 | 383.5 54.53 267.9 3.70 280.2 | 5.84
090 | 0.3 | 0.05408 | 0.00086 | 0.07285 | 0.00092 | 0.54339 | 0.00843 | 374.1 35. 35 453.3 5.55 440.7 | 5.54
092 | 0.6 | 0.06520 | 0.00111 | 0.07575 | 0.00097 | 0.68114 | 0.01119 | 780.9 35. 29 470.7 5. 81 527.5 | 6.76
093 | 0.2 | 0.06841 | 0.00086 | 0.13306 | 0.00162 | 1.25530 | 0.01554 | 880.9 25.76 805. 3 9.23 825.8 | 7.00
094 | 0.6 | 0.05890 | 0.00206 | 0.07036 | 0.00115 | 0.57150 | 0.01920 | 563.4 74,57 438.3 6.92 459.0 |12.40
096 | 0.2 | 0.06331 | 0.00096 | 0.07179 | 0.00089 | 0.62678 | 0.00924 | 718.5 31.87 446.9 5. 37 494.1 | 5.77
097 0.7 0.05703 .00080 | 0.07321 | 0.00089 | 0.57578 | 0.00792 491.9 31.03 455.5 5.36 461.7 5.10
098 | 0.4 | 0.05714 | 0.00112 | 0.07541 | 0.00098 | 0.59428 | 0.01128 | 496.5 42. 54 468. 7 5. 89 473.6 | 7.18
099 | 0.8 | 0.05604 | 0.00189 | 0.07207 | 0.00114 | 0.55695 | 0.01806 | 453.5 73. 20 448.6 6.85 449.5 [11.78
100 | 0.6 | 0.05543 | 0.00062 | 0.07147 | 0.00084 | 0.54629 | 0.00604 | 429.2 24.51 445.0 5.08 442.6 | 3.97
102 | 1.1 | 0.08910 | 0.00139 | 0.24579 | 0.00326 | 3.02008 | 0.04608 | 1406.2 | 29.58 | 1416.7 | 16.85 | 1412.7 |11.64
103 | 0.6 | 0.06000 | 0.00155 | 0.07037 | 0.00101 | 0.58224 | 0.01443 | 603.5 54.93 438.4 6.07 465.9 | 9.26
104 | 0.3 | 0.05713 | 0.00078 | 0.06675 | 0.00081 | 0.52589 | 0.00704 | 496.0 30. 05 416.5 4.88 429.1 | 4.68
105 | 0.6 | 0.05396 | 0.00144 | 0.04469 | 0.00063 | 0.33252 | 0.00852 | 369.0 58. 86 281.8 3. 90 291.5 | 6.49
106 | 0.4 | 0.05777 | 0.00075 | 0.06987 | 0.00084 | 0.55668 | 0.00710 | 520.9 28. 45 435. 4 5.06 449.4 | 4.63
109 | 0.1 |0.06082 | 0.00072 | 0.06070 | 0.00072 | 0.50911 | 0.00591 | 632.8 25.18 379.9 4.38 417.8 | 3.98
110 | 0.5 | 0.05668 | 0.00069 | 0.07022 | 0.00083 | 0.54888 | 0.00658 | 478.4 26. 90 437.5 5.03 444.3 | 4.31
111 | 0.9 | 0.05369 | 0.00132 | 0.04272 | 0.00058 | 0.31626 | 0.00747 | 358.0 54.52 269. 6 3. 60 279.0 | 5.77
112 | 1.0 | 0.05394 | 0.00152 | 0.06962 | 0.00101 | 0.51783 | 0.01408 | 368.3 62. 24 433.9 6.08 423.7 | 9.42
113 | 0.5 | 0.05666 | 0.00059 | 0.07004 | 0.00082 | 0.54728 | 0.00568 | 477.8 23.02 436. 4 4.93 443.2 | 3.73
114 | 1.0 | 0.16247 | 0.00134 | 0.45647 | 0.00551 |10.22687 | 0.08746 | 2481.5 | 13.87 | 2424.0 | 24.39 | 2455.5 | 7.91
115 | 0.9 |0.05273 | 0.00104 | 0.04501 | 0.00058 | 0.32731 | 0.00626 | 317.2 44, 22 283. 8 3.55 287.5 | 4.79
116 | 0.8 | 0.06085 | 0.00169 | 0.04334 | 0.00063 | 0.36366 | 0.00969 | 634.0 58. 83 273.5 3. 89 314.9 | 7.21
119 | 0.8 | 0.05860 | 0.00087 | 0.07010 | 0.00086 | 0.56646 | 0.00816 | 552.3 31.94 436. 8 5.15 455.7 | 5.29
120 | 0.4 | 0.05500 | 0.00063 | 0.06915 | 0.00081 | 0.52449 | 0.00597 | 412.3 25.22 431.0 4. 90 428.1 | 3.97
B N-109,2281. 48 m
001 | 0.6 | 0.16098 | 0.00167 |10.85527 | 0.11466 | 0.48886 | 0.00622 | 2466.0 | 17.44 | 2510.8 9.82 2565.7 |26.92
003 | 0.7 | 0.10877 | 0.00250 | 4.67099 | 0.10374 | 0.31134 | 0.00504 | 1778.8 | 41.32 | 1762.1 | 18.58 | 1747.3 |24.77
004 | 0.5 | 0.05709 | 0.00092 | 0.56666 | 0.00884 | 0.07196 | 0.00088 | 494.3 35.18 455.9 5.73 448.0 | 5.32
005 | 0.5 | 0.05410 | 0.00098 | 0.32704 | 0.00576 | 0.04382 | 0.00055 | 375.0 40. 47 287.3 4,40 276.5 | 3.38
006 | 1.0 | 0.13527 | 0.00166 | 6.73825 | 0.08172 | 0.36112 | 0.00468 | 2167.5 | 21.23 | 2077.7 | 10.72 | 1987.5 |22.16
007 | 0.5 | 0.18429 | 0.00132 |13.40615| 0.10089 | 0.52738 | 0.00619 | 2691.9 | 11.75 | 2708.7 7.11 2730.4 |26.11
010 0.8 0. 05951 .00119 | 0.43250 . 00829 | 0.05269 | 0.00068 585.7 42.66 365.0 5.88 331.0 4.17
012 | 0.2 | 0.06836 | 0.00095 | 0.68840 | 0.00931 | 0.07301 | 0.00089 | 879.4 28.59 531.8 5.60 454.3 | 5.32
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W | Th/U | *7"Pb/ »7ph/ 25 ph/ 27ph/ »7ph/ 20ph/
ZOGPb 16 235U 16 238U 10— 2(76Pb 16 235U 16 Z38U 10—
FES N-109.2281. 48 m

013 | 0.3 | 0.05586 | 0.00130 | 0.52329 | 0.01169 | 0.06791 | 0.00091 | 446.6 50. 51 427.3 7.79 423.6 | 5.52
014 0.4 0.12294 | 0.00088 | 6.57137 | 0.04917 | 0.38752 | 0.00447 1999. 4 12.69 2055.5 6.59 2111.3 |20.75
015 0.6 0.05818 | 0.00097 | 0.31568 | 0.00509 | 0.03934 | 0.00049 536.1 36. 66 278.6 3.93 248.7 3.01
016 | 0.8 | 0.11284 | 0.00116 | 5.15022 | 0.05292 | 0.33090 | 0.00402 | 1845.7 | 18.48 | 1844.4 8. 74 1842.8 |19.47
017 0.6 0.05961 | 0.00135 | 0.63720 | 0.01385 | 0.07751 | 0.00105 589.3 48. 27 500. 6 8.59 481. 2 6.25
018 0.9 0.15433 | 0.00147 | 9.70608 | 0.09395 | 0.45601 | 0.00562 | 2394.4 16. 10 2407. 3 8.91 2421.9 |24.89
019 0.5 0.17463 | 0.00150 | 9.72282 | 0.08512 | 0.40368 | 0.00487 | 2602.5 14. 28 2408.9 8.06 2186.0 |22.38
020 | 0.4 | 0.05881 | 0.00086 | 0.57967 | 0.00822 | 0.07147 | 0.00086 | 560.0 31.43 464. 3 5.28 445.0 | 5.20
021 0.4 0.05657 | 0.00121 | 0.36546 | 0.00755 | 0.04685 | 0.00061 473.9 47.34 316. 3 5.61 295.1 3.78
022 0.4 0.13517 | 0.00095 | 7.18729 | 0.05285 | 0.38555 | 0.00444 | 2166.2 12. 25 2134.9 6.55 2102.2 |20.66
023 | 0.3 | 0.07349 | 0.00065 | 1.72421 | 0.01527 | 0.17012 | 0.00196 | 1027.5 17.67 | 1017.6 5. 69 1012.8 [10.79
024 0.6 0.06898 | 0.00130 | 0.76347 | 0.01385 | 0.08025 | 0.00105 898.1 38.53 576.0 7.97 497. 6 6.24
025 0.4 0.05448 | 0.00102 | 0.54097 | 0.00984 | 0.07200 | 0.00091 391.0 41.41 439.1 6.49 448. 2 5.47
027 | 0.6 | 0.13842 | 0.00116 | 7.71871 | 0.06604 | 0.40435 | 0.00479 | 2207.5 14.46 | 2198.8 7.69 2189.0 |22.00
029 | 0.7 | 0.08964 | 0.00069 | 3.31756 | 0.02618 | 0.26835 | 0.00307 | 1417.9 14.62 | 1485.2 6.16 1532.4 |15.63
030 | 0.8 |0.10986 | 0.00121 | 5.08164 | 0.05583 | 0.33542 | 0.00413 | 1797.0 | 19.97 | 1833.0 9.32 1864.6 |19.93
031 0.5 0.05231 | 0.00108 | 0.25858 | 0.00513 | 0.03584 | 0.00046 298.9 46. 21 233.5 4. 14 227.0 2.85
033 2.2 0.11910 | 0.00118 | 5.96095 | 0.05922 | 0.36293 | 0.00440 1942. 8 17.59 1970. 2 8. 64 1996.1 |20.80
034 | 0.5 |0.05275 | 0.00097 | 0.30052 | 0.00536 | 0.04131 | 0.00052 | 317.9 41. 33 266. 8 4.19 261.0 | 3.19
035 0.2 0.11762 | 0.00072 | 5.94072 | 0.03866 | 0.36626 | 0.00413 1920. 4 10. 94 1967. 2 5.66 2011.8 |19.51
036 0.7 0.11357 | 0.00188 | 5.12652 | 0.08264 | 0.32734 | 0.00459 1857. 3 29. 56 1840. 5 13.70 1825.5 |22.28
037 | 0.5 | 0.10714 | 0.00138 | 4.71708 | 0.05992 | 0.31926 | 0.00408 | 1751.4 | 23.36 | 1770.3 10.64 | 1786.1 |19.91
038 1.9 0.16081 | 0.00103 |10.06182| 0.06795 | 0.45375 | 0.00518 | 2464.2 10. 74 2440. 5 6. 24 2411.9 |22.97
039 0.5 0.05585 | 0.00073 | 0.54944 | 0.00702 | 0.07135 | 0.00084 445.9 28.35 444. 6 4. 60 444. 3 5.08
040 | 3.0 | 0.06876 | 0.00130 | 1.34465 | 0.02452 | 0.14182 | 0.00187 | 891.5 38.53 865. 2 10. 62 855.0 |10.55
041 | 0.5 | 0.10747 | 0.00069 | 5.05362 | 0.03416 | 0.34102 | 0.00386 | 1756.9 11.63 | 1828.4 5.73 1891.6 |18.54
043 0.4 0.12011 | 0.00106 | 5.79982 | 0.05162 | 0.35017 | 0.00414 1957.9 15.63 1946. 4 7.71 1935.4 [19.78
045 0.7 0.05601 | 0.00072 | 0.55372 | 0.00697 | 0.07169 | 0.00085 452. 6 27.95 447. 4 4. 56 446. 3 5.09
046 0.6 0.06647 | 0.00112 | 1.22371 | 0.02001 | 0.13352 | 0.00169 821.1 34. 87 811.5 9.14 807.9 9. 64
047 | 0.8 | 0.05372 | 0.00175 | 0.33474 | 0.01043 | 0.04519 | 0.00069 | 359.2 71.55 293. 2 7.93 284.9 | 4.23
050 0.6 0.05463 | 0.00104 | 0.31618 | 0.00579 | 0.04197 | 0.00053 397.1 41.71 279.0 4.47 265.1 3.27
051 0.4 0.06993 | 0.00073 | 1.56502 | 0.01619 | 0.16231 | 0.00190 926. 2 21. 30 956. 5 6.41 969. 6 10.52
052 | 0.5 | 0.05174 | 0.00079 | 0.28403 | 0.00423 | 0.03981 | 0.00048 | 273.8 34,71 253.9 3.34 251.7 | 2.96
054 | 0.8 |0.05299 | 0.00151 | 0.32640 | 0.00890 | 0.04467 | 0.00064 | 328.3 63.22 286. 8 6.81 281.7 | 3.93
057 0.6 0.05277 | 0.00128 | 0.27038 | 0.00629 | 0.03716 | 0.00050 318.9 54.02 243.0 5.03 235.2 3.10
059 | 0.7 | 0.11882 | 0.00080 | 5.70838 | 0.04004 | 0.34841 | 0.00396 | 1938.6 11.99 | 1932.6 6.06 1927.0 |18.95
060 | 0.7 | 0.11741 | 0.00135 | 5.46628 | 0.06227 | 0.33764 | 0.00422 | 1917.2 | 20.50 | 1895.3 9.78 1875.3 |20. 34
061 1.2 0.12125 | 0.00129 | 5.30170 | 0.05601 | 0.31713 | 0.00389 1974. 6 18. 88 1869. 1 9.02 1775.7 |19.04
064 0.5 0.06044 | 0.00105 | 0.64413 | 0.01077 | 0.07729 | 0.00097 619.5 36.95 504.9 6.65 479.9 5.79
065 0.4 0.11544 | 0.00070 | 5.69920 | 0.03666 | 0.35805 | 0.00403 1886. 8 10. 89 1931. 2 5.56 1972.9 [19.12
066 | 0.8 | 0.11017 | 0.00176 | 4.49219 | 0.06992 | 0.29574 | 0.00405 | 1802.1 | 28.86 | 1729.5 12.93 1670.1 |20.15
067 0.6 0.11494 | 0.00073 | 5.83841 | 0.03900 | 0.36840 | 0.00416 1879.0 11. 40 1952. 1 5.79 2021.9 |19.61
068 0.5 0.05825 | 0.00086 | 0.55951 | 0.00801 | 0.06966 | 0.00084 538.6 32.56 451. 2 5.21 434.1 5.07
069 0.5 0.14576 | 0.00091 | 7.45771 | 0.04912 | 0.37109 | 0.00420 | 2296.7 10.72 2167.9 5.90 2034.5 |19.76
070 | 1.2 | 0.06469 | 0.00077 | 0.78402 | 0.00913 | 0.08790 | 0.00103 | 764.4 24. 88 587. 8 5.19 543.1 | 6.13
071 0.9 0.10910 | 0.00095 | 5.09002 | 0.04485 | 0.33837 | 0.00397 1784. 4 15. 83 1834.4 7.48 1878.8 [19.12
072 0.5 0.15025 | 0.00101 | 9.19960 | 0.06459 | 0.44409 | 0.00509 | 2348.7 11.42 2358.1 6.43 2368.9 [22.71
073 | 0.8 | 0.11012 | 0.00065 | 4.81941 | 0.03003 | 0.31744 | 0.00355 | 1801.3 | 10.63 | 1788.3 5.24 1777.2 |17.39
074 | 0.5 | 0.06494 | 0.00105 | 0.58383 | 0.00910 | 0.06521 | 0.00081 | 772.4 33.73 466. 9 5. 84 407.2 | 4.89
076 0.9 0.16258 | 0.00098 |10.43701| 0.06672 | 0.46561 | 0.00526 | 2482.7 10. 09 2474. 3 5.92 2464.3 |23.16
078 | 0.4 | 0.06539 | 0.00093 | 0.73092 | 0.01006 | 0.08107 | 0.00098 | 787.0 29. 57 557. 1 5. 90 502.5 | 5.85
081 | 1.5 | 0.10314 | 0.00113 | 4.10502 | 0.04458 | 0.28866 | 0.00351 | 1681.4 | 20.15 1655. 3 8.87 1634.9 |17.56




%1 BN SR ARG R T T A LB 5 A U-Pb AR K &0 IRl A 1)
ZME 1
[FhL K LA I (Ma)
M | Th/U | *"Pb/ 27T ph/ 28 ph/ 2Tph/ 27T ph/ 25 pp/
ZOGPb 16 235U 16 238U 10— 2(76Pb 16 235U 16 Z38U 10—
K N-109,2281. 48 m
082 | 0.5 | 0.05386 | 0.00118 | 0.29223 | 0.00617 | 0.03936 | 0.00051 | 364.9 48. 85 260. 3 4.85 248.8 | 3.18
083 | 0.4 | 0.14386 | 0.00100 | 8.40560 | 0.06098 | 0.42378 | 0.00487 | 2274.2 | 11.98 | 2275.8 6.58 2277.6 |22.06
084 | 0.4 | 0.06732 | 0.00068 | 1.29763 | 0.01292 | 0.13981 | 0.00162 | 847.6 20. 76 844. 7 5.71 843.6 | 9.15
085 | 0.9 | 0.14896 | 0.00088 | 8.34820 | 0.05263 | 0.40648 | 0.00458 | 2334.0 | 10.15 | 2269.6 5.72 2198.8 |20.97
088 | 0.6 | 0.12044 | 0.00074 | 6.25248 | 0.04071 | 0.37652 | 0.00424 | 1962.8 | 10.97 | 2011.8 5. 70 2060.0 |19. 86
089 | 0.5 | 0.05966 | 0.00092 | 0.20117 | 0.00298 | 0.02446 | 0.00030 | 591.1 32.96 186. 1 2.52 155.8 | 1.86
090 | 0.6 | 0.05933 | 0.00223 | 0.35609 | 0.01274 | 0.04353 | 0.00072 | 579.2 79. 49 309. 3 9.54 274.7 | 4.48
091 | 0.6 | 0.05423 | 0.00105 | 0.31782 | 0.00590 | 0.04251 | 0.00054 | 380.4 42,75 280. 2 4.55 268.4 | 3.32
092 | 0.6 | 0.11109 | 0.00085 | 4.73180 | 0.03681 | 0.30895 | 0.00355 | 1817.3 | 13.79 | 1772.9 6.52 1735.5 [17.48
094 | 1.2 | 0.10418 | 0.00126 | 4.51201 | 0.05369 | 0.31414 | 0.00392 | 1699.9 | 22.07 | 1733.2 9.89 1761.0 |19.22
095 | 0.7 | 0.04970 | 0.00126 | 0.25309 | 0.00619 | 0.03694 | 0.00050 | 181.0 58. 20 229.1 5.02 233.8 | 3.10
096 | 0.4 | 0.05734 | 0.00109 | 0.59787 | 0.01093 | 0.07563 | 0.00096 | 504. 1 41.63 475.9 6.94 470.0 | 5.76
097 | 0.5 | 0.06289 | 0.00105 | 0.40771 | 0.00656 | 0.04702 | 0.00058 | 704.6 35. 26 347.2 4.73 296.2 | 3.59
098 | 0.8 | 0.16336 | 0.00125 | 9.77256 | 0.07666 | 0.43390 | 0.00509 | 2490.8 | 12.81 2413.6 7.23 2323.3 |22.86
099 | 0.8 | 0.10967 | 0.00112 | 5.05303 | 0.05160 | 0.33420 | 0.00404 | 1793.9 | 18.58 | 1828.3 8.66 1858.7 [19.50
100 | 0.5 | 0.05757 | 0.00057 | 0.57991 | 0.00566 | 0.07306 | 0.00083 | 513.2 21.29 464. 4 3. 64 454.6 | 5.01
101 | 1.2 | 0.06016 | 0.00116 | 0.41506 | 0.00767 | 0.05004 | 0.00064 | 609.5 41.12 352.5 5.50 314.8 | 3.93
103 | 0.4 | 0.05706 | 0.00076 | 0.67367 | 0.00879 | 0.08563 | 0.00101 | 493.3 29. 58 522.9 5.33 529.7 | 6.03
104 | 0.5 |0.05336 | 0.00122 | 0.28190 | 0.00620 | 0.03832 | 0.00051 | 343.9 51.03 252.2 4.91 242.4 | 3.14
106 | 0.5 | 0.11411 | 0.00105 | 5.12232 | 0.04704 | 0.32560 | 0.00385 | 1865.8 | 16.46 | 1839.8 7.80 1817.0 [18.73
108 | 0.3 | 0.15920 | 0.00102 |10.26002| 0.06924 | 0.46745 | 0.00532 | 2447.2 | 10.82 | 2458.5 6.24 2472.4 |23.38
110 | 2.0 | 0.11292 | 0.00114 | 5.23875 | 0.05256 | 0.33650 | 0.00406 | 1847.0 | 18.11 | 1858.9 8.55 1869.8 |19.56
111 | 0.5 | 0.05480 | 0.00124 | 0.43092 | 0.00935 | 0.05704 | 0.00076 | 403.9 49.43 363.8 6.63 357.6 | 4.61
112 | 0.7 | 0.05937 | 0.00150 | 0.39788 | 0.00963 | 0.04861 | 0.00068 | 580.8 54. 10 340. 1 6. 99 306.0 | 4.17
114 0.6 0.05926 | 0.00120 | 0.56386 | 0.01094 | 0.06902 | 0.00090 576.7 43. 30 454.0 7.10 430. 2 5.40
116 | 0.4 | 0.15660 | 0.00090 |10.35212| 0.06372 | 0.47948 | 0.00538 | 2419.3 9.76 2466. 8 5.70 2525.0 |23.45
117 | 1.3 | 0.11853 | 0.00112 | 5.83445 | 0.05527 | 0.35703 | 0.00427 | 1934.2 | 16.83 | 1951.5 8.21 1968.1 |20.27
118 | 0.6 | 0.10535 | 0.00163 | 4.16379 | 0.06267 | 0.28668 | 0.00385 | 1720.4 | 28.21 | 1666.9 | 12.32 | 1624.9 |19.29
119 | 0.6 | 0.17589 | 0.00117 |12.20839 | 0.08506 | 0.50344 | 0.00578 | 2614.5 | 11.01 | 2620.6 6.54 2628.6 | 24.80
120 | 0.5 | 0.05548 | 0.00094 | 0.28273 | 0.00465 | 0.03697 | 0.00045 | 431.3 37.02 252.8 3.68 234.0 | 2.80
FES YIT-1,3955. 95 m
001 | 0.8 | 0.10585 | 0.00253 | 4.61400 | 0.10690 | 0.31618 | 0.00524 | 1729.1 | 43.22 | 1751.8 | 19.34 | 1771.1 |25.67
002 | 1.2 | 0.05280 | 0.00109 | 0.45049 | 0.00902 | 0.06189 | 0.00080 | 320.1 46. 31 377.6 6.31 387.1 | 4.85
003 | 0.7 | 0.05310 | 0.00068 | 0.29492 | 0.00371 | 0.04029 | 0.00047 | 333.1 28.76 262. 4 2.91 254.6 | 2.93
005 | 0.4 | 0.05730 | 0.00081 | 0.43120 | 0.00590 | 0.05458 | 0.00065 | 502.8 30. 64 364.0 4.19 342.6 | 3.99
006 | 0.5 | 0.09515 | 0.00077 | 2.94335 | 0.02426 | 0.22438 | 0.00259 | 1531.1 | 15.25 | 1393.1 6.25 1305.0 |[13.62
007 | 0.4 | 0.05610 | 0.00179 | 0.41613 | 0.01278 | 0.05380 | 0.00080 | 456.0 69. 33 353.3 9.17 337.8 | 4.88
008 | 0.5 | 0.05529 | 0.00077 | 0.59167 | 0.00806 | 0.07762 | 0.00093 | 423.7 30. 68 471.9 5. 14 481.9 | 5.55
009 | 0.1 | 0.07161 | 0.00054 | 1.47207 | 0.01144 | 0.14912 | 0.00169 | 974.8 15.42 919. 0 4.70 896.0 | 9.49
010 | 0.3 | 0.06306 | 0.00103 | 0.63170 | 0.00998 | 0.07266 | 0.00090 | 710.3 34,42 497.2 6.21 452.2 | 5.43
014 | 0.5 | 0.05511 | 0.00088 | 0.51604 | 0.00798 | 0.06793 | 0.00083 | 416.5 34. 96 422.5 5. 34 423.7 | 5.01
016 0.4 0.05737 | 0.00094 | 0.57940 | 0.00919 | 0.07326 | 0.00090 505.2 35. 40 464. 1 5.91 455.8 5.42
017 | 0.5 | 0.10977 | 0.00135 | 4.36536 | 0.05271 | 0.28848 | 0.00363 | 1795.5 | 22.25 | 1705.8 9.97 1633.9 [18.16
018 | 0.3 | 0.05179 | 0.00137 | 0.35688 | 0.00907 | 0.04998 | 0.00069 | 276.2 59. 38 309.9 6.79 314.4 | 4.26
019 | 0.3 | 0.06048 | 0.00081 | 0.66754 | 0.00871 | 0.08007 | 0.00096 | 620.7 28. 64 519.2 5.31 496.5 | 5.71
020 | 0.4 | 0.05362 | 0.00064 | 0.49125 | 0.00581 | 0.06645 | 0.00078 | 355.2 26. 90 405. 8 3.95 414.7 | 4.69
021 | 0.3 | 0.07083 | 0.00053 | 1.34896 | 0.01037 | 0.13816 | 0.00156 | 952.4 15. 32 867. 1 4.48 834.2 | 8.86
022 | 0.5 | 0.08374 | 0.00120 | 2.25972 | 0.03151 | 0.19575 | 0.00247 | 1286.3 | 27.74 | 1199.8 9.82 1152.5 [13.30
023 | 0.5 | 0.05645 | 0.00063 | 0.52817 | 0.00577 | 0.06787 | 0.00079 | 469.5 24.53 430. 6 3. 84 423.3 | 4.75
024 | 0.7 | 0.05777 | 0.00069 | 0.67067 | 0.00786 | 0.08421 | 0.00099 | 520.8 26.18 521.1 4.78 521.2 | 5.87
025 | 0.9 | 0.05307 | 0.00158 | 0.29109 | 0.00831 | 0.03979 | 0.00058 | 331.9 66.23 259.4 6.53 251.5 | 3.60
026 | 0.6 | 0.05105 | 0.00104 | 0.28266 | 0.00555 | 0.04017 | 0.00051 | 243.0 46. 28 252.8 4.40 253.9 | 3.17
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ZME 1
[FhL K LA I (Ma)
W | Th/U | *7"Pb/ 27T ph/ 28 ph/ 2Tph/ 27T ph/ 25 pp/
ZOGPb 16 235U 16 238U IU 2(76Pb 16 235U 16 Z38U IU
B YIT-1,3955. 95 m
027 | 0.7 |0.05478 | 0.00142 | 0.52789 | 0.01312 | 0.06991 | 0.00098 | 403.1 56. 11 430. 4 8.72 435.6 | 5.89
028 | 0.4 |0.19631 | 0.00141 [13.03691| 0.09754 | 0.48172 | 0.00565 | 2795.8 | 11.70 | 2682.3 7.06 2534.8 | 24.58
029 | 0.6 | 0.07864 | 0.00118 | 2.46871 | 0.03622 | 0.22771 | 0.00290 | 1163.2 | 29.53 | 1262.9 | 10.60 | 1322.5 |15.23
031 | 0.4 |0.06738 | 0.00136 | 0.69297 | 0.01340 | 0.07460 | 0.00099 | 849.5 41.48 534.6 8. 04 463.8 | 5.93
032 | 0.3 |0.06923 | 0.00074 | 1.36877 | 0.01440 | 0.14343 | 0.00168 | 905.5 21.79 875.6 6.17 864.0 | 9.45
033 | 0.6 | 0.05759 | 0.00085 | 0.34844 | 0.00500 | 0.04389 | 0.00053 | 514.0 32.53 303.5 3.76 276.9 | 3.26
036 | 0.4 |0.05410 | 0.00137 | 0.40082 | 0.00977 | 0.05375 | 0.00074 | 374.9 56. 05 342. 2 7.09 337.5 | 4.54
037 | 0.3 | 0.06889 | 0.00056 | 1.37036 | 0.01127 | 0.14430 | 0.00164 | 895.4 16. 70 876.3 4.83 868.9 | 9.24
038 | 0.1 | 0.10994 | 0.00084 | 4.80325 | 0.03737 | 0.31692 | 0.00365 | 1798.4 | 13.79 | 1785.5 6. 54 1774.7 |17.85
039 | 0.9 |0.11061 | 0.00099 | 5.27810 | 0.04769 | 0.34614 | 0.00409 | 1809.5 | 16.19 | 1865.3 7.71 1916.2 |19.58
040 | 0.4 |0.07136 | 0.00201 | 1.45256 | 0.03908 | 0.14767 | 0.00231 | 967.6 56. 32 910. 9 16.18 887.9 |12.99
041 | 0.4 |0.05678 | 0.00065 | 0.65333 | 0.00738 | 0.08346 | 0.00097 | 482.4 25.41 510.5 4.53 516.8 | 5.78
043 | 0.3 | 0.14555 | 0.00081 | 7.77723 | 0.04627 | 0.38761 | 0.00434 | 2294.3 9.48 2205. 6 5.35 2111.7 |20.14
047 | 0.4 |0.05427 | 0.00124 | 0.41623 | 0.00913 | 0.05563 | 0.00074 | 382.3 50. 32 353.3 6.54 349.0 | 4.52
049 | 0.6 | 0.06620 | 0.00128 | 1.07737 | 0.02007 | 0.11806 | 0.00155 | 812.6 39.98 742.3 9.81 719.4 | 8.96
050 | 0.8 |0.05517 | 0.00110 | 0.29434 | 0.00566 | 0.03870 | 0.00049 | 418.8 43. 46 262.0 4. 44 244.8 | 3.07
051 | 0.7 |0.06664 | 0.00109 | 0.59206 | 0.00933 | 0.06445 | 0.00080 | 826.6 33.88 472.2 5.95 402.6 | 4.87
053 | 0.6 | 0.05322 | 0.00064 | 0.50407 | 0.00594 | 0.06871 | 0.00080 | 338.1 26. 87 414.5 4.01 428.4 | 4.83
055 | 0.6 | 0.08274 | 0.00094 | 2.64395 | 0.02971 | 0.23180 | 0.00278 | 1263.1 | 21.98 | 1313.0 8. 28 1343.9 |14.57
056 | 0.3 | 0.10929 | 0.00073 | 4.49396 | 0.03130 | 0.29829 | 0.00338 | 1787.5 | 12.22 | 1729.9 5.78 1682.8 |16.78
057 | 0.4 |0.05529 | 0.00098 | 0.57296 | 0.00985 | 0.07517 | 0.00094 | 423.7 38.62 459.9 6. 36 167.2 | 5.63
059 | 0.5 |0.06204 | 0.00163 | 0.36201 | 0.00907 | 0.04233 | 0.00060 | 675.6 55. 29 313.7 6.76 267.2 | 3.73
060 | 0.4 |0.05511 | 0.00063 | 0.50601 | 0.00569 | 0.06661 | 0.00077 | 416.5 25.16 415.8 3.83 415.7 | 4.67
062 | 0.7 |0.04931 | 0.00089 | 0.27077 | 0.00474 | 0.03983 | 0.00049 | 162.7 41.75 243.3 3.79 251.8 | 3.04
063 | 0.4 |0.05549 | 0.00084 | 0.53158 | 0.00781 | 0.06949 | 0.00084 | 431.8 32.88 432.9 5.17 433.1 | 5.06
064 | 0.6 | 0.05654 | 0.00102 | 0.59592 | 0.01035 | 0.07645 | 0.00096 | 473.0 39.72 474.6 6.59 474.9 | 5.75
065 | 0.5 | 0.05744 | 0.00082 | 0.64987 | 0.00906 | 0.08206 | 0.00099 | 508.2 31.02 508. 4 5.58 508.4 | 5.87
066 | 0.2 | 0.10816 | 0.00070 | 4.84334 | 0.03283 | 0.32481 | 0.00367 | 1768.7 | 11.86 | 1792.5 5.70 1813.2 |17.84
068 | 0.7 | 0.06248 | 0.00094 | 0.56586 | 0.00819 | 0.06570 | 0.00080 | 690.5 31.68 455.3 5.31 410.2 | 4.83
069 | 0.9 |0.05377 | 0.00118 | 0.30768 | 0.00650 | 0.04151 | 0.00054 | 361.2 48.96 272. 4 5.05 262.2 | 3.36
070 | 0.5 | 0.05155 | 0.00081 | 0.28828 | 0.00437 | 0.04057 | 0.00049 | 265.3 35.49 257. 2 3. 44 256.4 | 3.02
071 | 0.5 | 0.06115 | 0.00123 | 0.38665 | 0.00742 | 0.04587 | 0.00059 | 644.4 42. 50 331.9 5.43 289.1 | 3.66
072 | 0.2 | 0.10866 | 0.00062 | 4.42408 | 0.02686 | 0.29535 | 0.00329 | 1776.9 | 10.41 | 1716.9 5.03 1668.2 |16.39
074 | 0.3 | 0.05584 | 0.00081 | 0.36362 | 0.00511 | 0.04723 | 0.00056 | 445.7 31.55 314.9 3.81 297.5 | 3.47
075 | 1.1 | 0.16361 | 0.00118 | 9.89667 | 0.07373 | 0.43876 | 0.00509 | 2493.3 | 12.10 | 2425.2 6. 87 2345.1 |22.83
077 | 0.6 | 0.05734 | 0.00099 | 0.34556 | 0.00575 | 0.04371 | 0.00054 | 504.2 37.33 301. 4 4.34 275.8 | 3.34
078 | 0.6 | 0.05600 | 0.00094 | 0.32702 | 0.00532 | 0.04236 | 0.00052 | 451.9 36.73 287.3 4.07 267.5 | 3.22
079 | 0.5 | 0.05913 | 0.00163 | 0.40405 | 0.01062 | 0.04957 | 0.00072 | 571.8 58.85 344. 6 7.68 311.9 | 4.41
080 | 0.5 | 0.05995 | 0.00080 | 0.55908 | 0.00725 | 0.06765 | 0.00080 | 601.7 28.63 450. 9 4.72 422.0 | 4.85
081 | 0.2 |0.05464 | 0.00089 | 0.31357 | 0.00493 | 0.04163 | 0.00051 | 397.4 35.77 276.9 3.81 262.9 | 3.13
082 | 0.1 |0.11200 | 0.00080 | 4.39008 | 0.03195 | 0.28432 | 0.00323 | 1832.1 | 12.84 | 1710.5 6.02 1613.1 |16.23
084 | 0.5 |0.05635 | 0.00075 | 0.28361 | 0.00368 | 0.03651 | 0.00043 | 465.4 29.57 253.5 2.91 231.1 | 2.68
085 | 0.4 | 0.07165 | 0.00087 | 0.84322 | 0.00994 | 0.08536 | 0.00101 | 976.1 24.59 620. 9 5.48 528.0 | 6.00
086 | 0.5 | 0.06716 | 0.00072 | 0.71789 | 0.00757 | 0.07753 | 0.00090 | 842.9 22. 30 549. 4 4,48 481.4 | 5.38
087 | 0.9 |0.05530 | 0.00139 | 0.38841 | 0.00937 | 0.05094 | 0.00069 | 424.3 54.58 333.2 6. 85 320.3 | 4.26
088 | 0.3 | 0.05808 | 0.00071 | 0.32725 | 0.00391 | 0.04087 | 0.00048 | 532.2 27.16 287.5 2.99 258.2 | 2.95
093 | 0.4 |0.06325 | 0.00075 | 0.51453 | 0.00597 | 0.05900 | 0.00069 | 716.8 25.13 421.5 4.00 369.5 | 4.20
095 | 0.3 | 0.06316 | 0.00055 | 0.64917 | 0.00561 | 0.07454 | 0.00084 | 713.8 18. 32 508.0 3.45 163.5 | 5.06
097 | 0.2 |0.09747 | 0.00111 | 3.82604 | 0.04281 | 0.28472 | 0.00347 | 1576.2 | 21.13 | 1598.2 9.01 1615.1 |17.41
098 | 0.5 |0.07072 | 0.00067 | 1.07932 | 0.01011 | 0.11070 | 0.00127 | 949.2 19. 30 743.3 4.94 676.8 | 7.37
099 | 0.5 |0.05305 | 0.00089 | 0.58436 | 0.00953 | 0.07989 | 0.00098 | 330.9 37. 64 467.3 6.11 495.5 | 5.86
101 | 0.8 | 0.15502 | 0.00108 | 9.92102 | 0.07194 | 0.46419 | 0.00535 | 2402.0 | 11.84 | 2427.5 6.69 2458.0 |23.56




%1 BN SR ARG R T T A LB 5 A U-Pb AR K &0 IRl A 1)
ZME 1
[FhL K LA I (Ma)
M | Th/U | *"Pb/ 27T ph/ 28 ph/ 2Tph/ 27T ph/ 25 pp/
ZOGPb 16 235U 16 238U 16 2(76Pb 16 235U 16 Z‘;SU 16
B YIT-1,3955. 95 m
103 | 0.5 | 0.06316 | 0.00073 | 0.62045 | 0.00696 | 0.07125 | 0.00083 | 713.5 24.28 490.1 4.36 443.7 | 4.99
105 | 0.6 | 0.05978 | 0.00110 | 0.45800 | 0.00808 | 0.05557 | 0.00070 | 595.0 39. 84 382.9 5.63 348.6 | 4.29
107 | 1.1 | 0.05490 | 0.00107 | 0.32547 | 0.00609 | 0.04300 | 0.00054 | 408.0 42.72 286. 1 4.67 271.4 | 3.37
108 | 0.6 | 0.05425 | 0.00146 | 0.58249 | 0.01507 | 0.07788 | 0.00111 | 381.2 59.35 466. 1 9.67 483.4 | 6.64
112 | 0.1 | 0.06630 | 0.00049 | 0.98385 | 0.00740 | 0.10763 | 0.00121 | 815.7 15. 46 695. 6 3.79 659.0 | 7.02
113 | 0.5 | 0.05663 | 0.00093 | 0.39418 | 0.00625 | 0.05048 | 0.00062 | 476.5 36. 34 337.4 4.55 317.5 | 3.79
114 | 0.6 | 0.05007 | 0.00077 | 0.34250 | 0.00514 | 0.04961 | 0.00059 | 198.4 35.53 299. 1 3. 89 312.1 | 3.65
115 | 0.3 | 0.05350 | 0.00082 | 0.48693 | 0.00719 | 0.06601 | 0.00079 | 349.8 34.07 402.8 4.91 412.1 | 4.80
117 | 0.4 | 0.06207 | 0.00116 | 0.58701 | 0.01051 | 0.06858 | 0.00088 | 676.7 39. 46 469.0 6.72 427.6 | 5.29
119 | 0.4 | 0.05068 | 0.00132 | 0.32431 | 0.00808 | 0.04641 | 0.00064 | 226.1 58.96 285. 2 6. 20 292.5 | 3.93
120 | 0.8 | 0.05650 | 0.00111 | 0.61028 | 0.01151 | 0.07833 | 0.00100 | 471.5 43,22 483.7 7.26 486.1 | 6.01




