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Abstract: The paleogeography and tectonic evolution history of the Early Paleozoic archipelago-type North
Qilian Ocean remain controversial. A set of Early Paleozoic deep-water clastic-volcanic succussion are well ex-
posed in the Changma Area between the north and south ophiolitic belt of the North Qilian Orogen. Previous ge-
ologic mappings generally assigned a Cambrian to Early Ordovician stratigraphic age for these strata. In this
study, we conducted systemic field-based investigations on outcrops in the Yingzuishan and Chelugou Section in
the western Changma, and conducted zircon LA-ICP-MS U-Pb datings on collected turbidites and volcanics.
Geochronologic results indicate that the sandstone sample 2307NQL-13 from the previously termed Cambrian
Number a unit of the Yingzuishan Section yielded a well-defined weighted mean age of (456+4) Ma for the
youngest detrital zircons. An andesite sample 2307NQL-06 from the previously termed Early Ordovician Yin-
gou Formation yielded a well-defined weighted mean age of (450+4) Ma. These new data solidly demonstrated
the existence of Late Ordovician sedimentary strata in the Changma Area, requiring further consideration of pre-
vious mapping proposals. Detrital zircons from sandstones are mostly of Cambrian-Ordovician ages, indicating
major sedimentary derivations form newly-formed magmatic arcs. Appearance of 32 Neo- to Paleoproterozoic
aged zircons imply additional supply form metamorphic basement complexes, revealing depositor of detritus
from the Central Qilian. This clue hints at that the southern branch of the North Qilian Ocean should have been
closed in Late Ordovician to allow sedimentary materials from the Central Qilian to be transported to and de-
posited in the Changma Area. The subduction-related depositional setting indicates that ongoing subduction of
the oceanic crust of the northern branch should sustain until then. These clues provide new geochronologic data
and related observations on stratigraphy and sedimentary evolution history of the Changma Area, and yield fur-
ther constraints on the composite Early Paleozoic subduction-closure history of the North Qilian Ocean.
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Fig. 1 (a) Central orogenic belt and adjacent tectonic units and (b) geological map of the Qilian Orogen and adjacent areas

S AT AU T P L A A M s TR R
1 X Ry 5

BT DAL T AU AR T 3 L1415 74 3, 49 3 B0 T
FH S AF e 484 £ 2% Sty B 7 i BE 408 T 7 < W 224 7R
(151 2), Femg i >y oo s o e, Jem o B35 e . b
AR I o 494 A 2 LSy AR AR D - DT AR A i
KO B A, R R B JE R 2L — T P L A g 2k
e Bk | m R AL s, IR
Iz M E AR, SISO FLAR R JE R D — L
20 LB T T A AT I — L IR 3 A 5
(ZE [ 145, 1999), BUA B 58— JBOR: Hefige B L AR %
Boo AR AR B TR G 72 ) (Xiao et al,

2009; Song et al., 2013; it Y% 45, 2019; Dong et al.,
2021) o JUAR AR b3 AE i N AT — 2D R G R
B IR e 2 55— P 2 5 AR (517~487 Ma) DL
A ) G A0 L R T e A (g 22 TR AR AR
h 550~495 Ma) . HAUM 4 R R 1 SSZ 7 (g4
TE AR 490~445 Ma) I 458 CRIAOESE, 20195
Dong et al., 2021) . HF 5% X %€ 5 R — B Pl 8 LA v 748
HIT K AR OB R o8 E A A (O AR 55, 2001),
)2 N R SR 2%, e ) T RSk e AR T,
BB RBKE AT ARFM &R NER
R Jm B, NS E S N AR RKEEZ b
rhoT AR AR Sk ARG N TR ARAD R L e m KB O E
FRAE ORI A2 45, 2002), )12 b 53 A5 76 B B 2 1 1l

S VR CE 5 BE LAV (7 8 1 1) R0 4= Y 1 e )

l’§]‘3a o5

=

Frk
Mowasn [ v
I oy se it R [ P [ ) RREGE

LR B e [+ B
RS B e A
R i

I kR i

B2 JtiREAREDHXMEE

Fig.2 The geological map of Changma area in the western section of North Qilian
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Fig. 8 Early Paleozoic North Qilian Ocean tectonic evolution model diagram
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