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Redefinition of the “Longshoushan Group” outcropped in the eastern segment
of L.ongshoushan on the southern margin of Alxa Block: Evidence from
detrital zircon U-Pb dating results

GONG ]Jiang-hua, ZHANG Jian-xin and YU Sheng-yao
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: A suite of low-grade metamorphic sedimentary rocks, exposed in Huashikoujing area of eastern Long-
shoushan, was originally regarded as the Paleoproterozoic “lLongshoushan Group”. Detrital zircons from two
low-grade metamorphic sedimentary rocks yielded ages ranging from 0.52 Ga to 3.56 Ga, similar to the age
spectrum of the rock from neighboring Cambrian Dahuangshan Group. Thus, the metamorphic sedimentary
rocks were probably deposited in the middle-late Cambrian period. A total of 129 concordant data were obtained
from two sandstone samples from Huashikoujing area and a sandstone sample from Dahuangshan Group, whose
ages predominately range between 0.7 Ga and 1.2 Ga (47% , peaks at around 0.8 Ga, 0.94 Ga, 1.0 Ga) and
between 2.5 Ga and 2.8 Ga (31%, peaks at around 2.5 Ga, 2.7 Ga). Two smaller age groups range from 0.5
Gat00.6 Ga (7%, peaks at around 0.56 Ga) and from 1.4 Ga to 1.8 Ga (10%, peaks at around 1.5 Ga).

The other zircons have sporadic ages ranging from 1.8 Ga to 2.4 Ga, with a few zircons older than 3.0 Ga.
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Provenance analysis shows that detrital matters of Dahuangshan Group were mainly derived from Qilian Block.

Late-Neoproterozoic to early-Paleozoic grains were probably derived from related igneous rock in north Qilian

orogen, Neoproterozoic grains were derived from magmatic rock distributed widely in Qilian Block, and Meso-

proterozoic to Archean grains were probably derived from recycled meta-basement rocks in Qilian Block. Based

on regional geological information, the authors consider that the low-grade metamorphic sedimentary rocks and

Cambrian Dahuangshan Group, which were probably deposited in continental margin of Qilian Block, belong to

the Qilian orogen rather than the Alxa Terrane.

Key words: LA-MC-ICP-MS; U-Pb dating; detrital zircon; Longshoushan Group; Dahuangshan Group; Alxa
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Fig. 1 Simplified geological map of Alxa Block and adjacent areas

2 BPANOCAR KB IR

A P A F e L AR B (B 2). 7T A@
XA L D R A T ) T S T A O R
MR E R AR ERKE ARESE,
s WA IRIR B A 55, BRI AT TR, RHARE
A Hal. BATHIEF SMAE ABL, 1A DX R
HAOAEEENIRZ R AR ADBERT A TR

HVEUA S, B R ARW ST R . B
ShERk b BB R ARG, Bon W BRI GG, [H
i A5 W i IKRZ R o BL RS 38 BT
A SE A X 3R 5 AR TR e LA AN
(E 3D,

REWSL T E iy r & 2). EEAMH
RER WA RBCE , BT AERCE HRE R L 1
SREEHL RO JRFED A R I R BOIR iR T R B AR
[ A= Rl 55, B 48, R SRR B AR o T PG

O TERERBARRXMET FH. 1990. TERKSBX XK FEE. bR H5E Bt
O HNAMmRE XM, 1968. FENRILFIE 10-48-13C0 78 £ 1E ) X It i I 2 R 25 .
© HREMFERE XM . 1967. FEARILME 470K BIEOX b F il 27 & .



R

101°30’

38°
40’

i

VS

_.
=
5

l o
=)
S
-
5
3

102°30’

e AIIES S
ITED = 722 st e
E==pre
| EEsSS At

A ORI &
BMEHEE (RS
Al 3

1.S10-4-4.1
LS10-4-8.1

N .( LS10-7-9.1
ik Be

2 BTSTRK HR
Fig. 2 Geological map of the study area

B R A Z I A M R O b SR AR s, DTARAE
MEERAAERF LMK —5, HE—FZER A
=3

Ao RN A T 2 AT S F R
WFE 1 AR AL A ST R B B A AR AE I R
L

FEh LS10-4-4.1 B H A X, Hi 35 AL bR
JAb4 38°23.327, RE 102°17.95 . AME B A 5
W, IR WA CEH A =R, BREE K. 81
B B9 RCRCIR AR G A A, W) R O R (4
85% ) KA (4 5% ). BAZBE(L 5%). A= B (4
3O EME A BKASET Y, FEARE
(HE 4.

FEoh 1L.S10-4-8.1 HUH I A 1 H X, Hb 35 AL bR
AL 38°24 .44, R 102°18.25 . AR &l i
ARHE, R, ARANMREKER, HER, &
FUYILLA S E, WG LB D BB . A A
TR i, B A, EET YN A (Y
70% ) FHHEA L 15%) B = B (L 8% ) b EH
=BECH 5% ) R A VB A VR SRV . =
BER™ 5 [ 0 R (L 4b)s

FEh 1.510-7-9.1 B H W PR B 8 km AL, Hh
HEAAFR LA 38°20.07, R4 102°2.18 . AN
Wb s, RIRT W = B A . SN BREA
GRRRAE R A, LB WA A R (L) 65% ) KA (&)

20% ) B A BEHL) 10% ) MDA = B 3% ) A=
A R SR Y, AFEAKREE (H 40).

3 atrak

BEA 4y 3 TAE B L MO SR R B S 58 o 58
B o REEUIE)— B 5 T JK AR 2 970 O FF o TR 310
PR R 80~ 100 B L, REE AN T E
W B IRELZ WIS B A, PN ESR T
THkiE. BENLBRES: A 100~ 150 Fokh B H AR L,
Dy PR IR HEAT IR, A B AL S, 16 58 N 85 A 4T BB
RIF RSP KA, W FENY B T
A REEAES R A . BHARREE R LT EH
TR S 55 (20020 O~ 2 B85 A N 30 45 48 B R AL
RS M A B, XS A AT B AR R s B R
£, G TAEE AL B FIREE 058 R #5A U-Pb W
AF B R EEHL A 5T BT 0 SE . BT AN 2
i Neptune 23U B RS & 55 & 7 BT 1A 193
nm BOEHUE R 4 (LA-MC-ICP-MS). 55 5 R 4 £
A ARG R RS AGE 5 B R iR B s A 1)
B IE X, ) O A8 0 s A AT Rk, O R U
PER— N 35 8 50 pms REFEE LN 13~14 ]/ et
AEE A 8~ 10 Hz, WOLHF M 5 L He A TIEN
Neptune, FIH &L KO RE ITELAHZ R K
(1) U~ Pb [F47 2 0] BLR B 4205, AfTEAT U-Pb 47



U-Pb

Bly | %R | mRa e RS
SR ZRE PP
By g-% A B
R LS10-7-9.1
?
B
i
H A AT,
Zid 2 BE. BE%
(IkERE)
B
2 T#a
i
It K&, BEATRKE,
w THA BEWA. BA%
£
o rma (RBE)
s
Eridwmpms
EERE. KEE.
% REHE 23 s
1 B THUL S | s
: FRANE. +
# ® Ripas TR I
] S | mrmns
[ |mens
3 1:20 o
2011
Fig. 3 Stratigraphic column and cross section of typical Longshoushan Group and Huashikoujing area left stratigraphic

column after 1:200 000 geological map®  lower right stratigraphic column after Gong Jianghua ez al. 2011

Black et al.

Liu et al.

1999

Andersen 2002

TEMORA GJ-1
U Pb 4
2003 ICPMSDataCal
2010  ISPLOT Ludwig
208Pb
NIST612
Pb U Th LS0-4-4.1
. 1968. 10-48-13

LS10-4-8.1




32

4 3
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Fig. 5 CL images of detrital zircons from three samples
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2011
2 [L.S10-4-4.1
LS10-4-8.1 523+ 4~ 800 ~1 000 Ma 2 -
3559+ 11 Ma
[L.S10-7-9.1
559+4~2738+6 Ma
2 2004 2006 2007 Dan er al. 2012
>2700 Ma -
<550 Ma 2002 2004
2011 ~2.5 Ga
~ 600 Ma 800 ~ TTG 2012
1000 Ma ~2500 Ma ~2 700 Ma 2.5 Ga Zhai et al .
6 2005
1.85~1.95 Ga 2010b
" ” 201 1
523 Zhao et al. 2005
+4 Ma 2010
5.2 1997
2003 Nd
1999 2000 2005
2
Table 2 Zircon ages of meta-basement rocks from Qilian terrane
Ma
9307
TIMS Wan et al. 2000
750 +3
- 940+ 3 TIMS 2003
917+12 TIMS
2000
910+£6.7 TIMS
776 £ 10 SHRIMP
2006
774 +23 SHRIMP
751+ 14 LAICPMS 2004
1192£38 LAICPMS 2007
9308 SHRIMP
918+ 14 SHRIMP 2007b
790 + 12 SHRIMP
~910 SHRIMP Tung et al. 2012
146374 TIMS 2002
7244 LAICPMS 2010
8849 LAICPMS 2011
8758 LAICPMS 2007
8532 LAICPMS
888 +3 LAICPMS
2008
8462 LAICPMS
756 £2 LAICPMS




U-Pb 15

827 £ 8 Ma
2004
2002 2010a
913~926 Ma
2000
5.3
1999
2005
2007b 2007 —
- Xiao
et al. 2009 Song et al. 2012
2004 Xu et al.
2010b
3 520 ~600 Ma
— Ta
1996
Sm-Nd 522 ~495 Ma
1996
Rb-Sr  Sm-Nd 679 ~514 Ma
2004
SHRIMP 550+ 17 Ma

800 ~1 000 Ma
Ta -
800~1 000 Ma 2
2007
985 £ 10 Ma
2007 ~863 Ma
2004 2002
2010a
8
2 500~2 800 Ma
Ta
2006 2007
~2.5Ga TTG
2012
~2.5Ga
2007 Long et al. 2010
~2.5
Ga 7b ~
2.5Ga
2.0~2.3 Ga 2004
2006 2007 2007
2011
7d
Darby
and Gehrels 2006 7f
2009
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Fig. 7 Detrital zircon age spectra and relative age probability curves of different strata in the study area and neighboring areas
a— 3 b— 2007b 2011
2007 2007  c— Zhang et al. 2011 d—
- 2010b 2011 e— Xu et
al. 2010a f— Darby and Gehrels 2006
95% ~105%

a—detrital zircon age spectra of three Cambrian metasediment samples in this study b—detrital zircon age spectra of meta-basement in Qilian Block
after Dong Guoan et al. 2007b He Shiping et a/. 2011 Li Huaikun et a/. 2007 Xu Wangchun et al. 2007  c—detrital zircon age spec-
tra of Ordovician sandstone from Xiaoluoshan and Niushoushan western part of Ordos basin after Zhang ez al. 2011  d—Paleoproterozoic mag-
matic and metamorphic zircon age spectra of meta-basement in Alxa Block after Geng Yuansheng et al. 2010b Gong Jianghua et a/. 2011
e—detrital zircon age spectra of Ordovician sandstone from Tianzhu County in Hexi Corridor after Xu ez al. 2010a  f—detrital zircon age spec-
tra of Cambrian sandstone from Zhuozishan western part of NCC after Darby and Gehrels 2006
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Fig. 8 Redivision of the tectonic framework of Alxa Block
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