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Abstract: Tuff is the product of volcanic activity. Tuff layers in sedimentary basins are often isochronous, which is an important link for
exploring the tectonic evolution of sedimentary basins and adjacent orogenic belts. The Phanerozoic magmatism in the Ordos Basin is
very limited. However, in the late Early Paleozoic and Late Triassic Yanchang periods, there are many layers of tuft interlayers widely
distributed in the southern basin.It indicates a close relationship between magmatic activities in adjacent orogenic belts. Predecessors have

conducted a certain discussion on each of the two periods of tuff, but there is a lack of overall comprehensive research and analysis on
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why tuft is distributed in the southern part of the basin, and what genetic connections and tectonic significance it has.Based on previous
research results, this paper systematically analyzes the distribution characteristics, source rock discrimination, development time and
regional tectonic background of the above—mentioned two stage tuffs. The results show that the tuffs in the Ordos Basin are developed in
deep water environments, gradually thinning from south to north.At the same time, geochemical discrimination reveals that they are all
intermediate and acidic magmas, which is closely related to the origin of volcanic island arc eruption. The development time are
respectively concentrated in the Late Ordovician Sandbian—Katian period(449~453 Ma) and the Late Triassic Ladinian—Carnian period
(227~242 Ma) , which are closely related to the key period of the Ordos Basin evolution in time and space. Combined with regional
tectonics analysis, it is believed that the above—mentioned two stages of tuff development is the responses and records of volcanic events
in adjacent basins during the subduction and closure of Caledonian Shangdan Ocean and Indosinian Mianlue Ocean in the Qinling
Orogenic Belt.It shows that the tectonic evolution of the Qinling Orogenic Belt has an obvious control on the early Paleozoic marine
basin disappearance and the development of the Mesozoic large intracontinental lake basin in the southern Ordos Basin. The above

understanding has certain guiding significance for in —depth exploration of the long —term basin —mountain evolution and petroleum

exploration during the Phanerozoic in the southern Ordos Basin and the Qinling Orogenic Belt.
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Fig. 2 Field outcrops and mineral characteristics of the Middle—Upper Ordovician tuff in southern Ordos Basin
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Fig. 3 Field outcrops and mineral characteristics of the Yanchang Formation tuft in southern Ordos Basin
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Table 1 Comprehensive statistical table of main elements in tuff

%
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Na, O TiO,
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" ) (0.6) (0.5) (39.0) (36.3) % o R A,
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4 .
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Table 2 Comprehensive statistical table of trace elements in tuff
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Bt #X Rb S Y Zr Nb Cs Ba Hf Ta Pb Th U La Ce pr Nd SCRRA R
Fyi— 135.0~ 45.8~ 17.1~ 959~ 7.4~ 103~ 122.0~ 2.8~ 05~ 120~ 122~ 35~ 36.0~ 655~ 7.2~ 26.1~
Bl 2270 188.0 442 585.0 362 19.6 1303.0 13.4 27 1062 554 144 782 1588 159 567
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BBl 203.0 5340 379 266.0 340 200 901.0 82 3.4 488 599 156 60.1 117.0 123 434 ’
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i 657~ 503~ 6.4~ 640~ 6.7~ 2.1~ 260.0~ 24~ 07~ 97~ 9.6~ 21~ 21.6~ 374~ 45~ 156~
FeSh 256.0 781.0 56.5 685.5 27.5 17.5 2118.0 20.3 6.7 81.1 57.9 144.0 156.7 241.8 26.1  89.8 3KICIEZE, 2009;
(n=55) (152.0)313.4)(28.6)(215.9)(15.2) (9.5) (964.6) (7.6) (2.4) (44.4) (32.5) (11.3) (52.8) (104.1) (11.2) (39.4) HINEREE, 2010;
FE @k 59.4~ 84.6~ 14.1~ 828~ 55~ 4.6~ 2720~ 2.1~ 04~ 93~ 115~ 34~ 253~ 311~ 6.7~ 17.6~ B kK T %,
K BESh 238.0 438.0 544 301.0 215 92 1181.0 7.9 25 682 412 277 598 1320 186 73.6 2011; 2013; F
ZH (n=11) (138.7)181.1)(30.8)(171.1)(14.6) (6.9) (635.8) (6.2) (1.6) (38.7) (23.2) (10.4) (44.1) (80.7) (9.8) (35.8) F k%, 2017,
AW 59.4~ 503~ 6.4~ 640~ 55~ 21~ 260.0~ 2.1~ 04~ 93~ 96~ 21~ 21.6~ 3.1~ 45~ 156~ =B, 2017,
Bl 256.0 781.0 565 6855 27.5 17.5 2118.0 203 6.7 81.8 57.9 144.0 456.7 2418 26.1  89.8 H4ESE, 2019
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FEp— 45~ 08~ 4.1~ 0.6~ 3.0~ 0.6~ 1.9~ 03~ 1.8~ 0.3~ 152.6~ 6.8~ 592~ 0.46~ 1.00~ 3.12~
Pk 111 23 98 1.6 90 1.7 44 08 46 1.4 3429 149 1950 0.78 1.10 7.00 —
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Fig. 4 Standardized spider diagram of the primitive mantle of trace elements and chondrite normalized rare

earth element distribution patten of tuff in Ordos Basin
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Table 3 Summary of zircon U-Pb age results of tuff in southern Ordos Basin
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5.8183. a(n= \ s
3 2012
. R 452.145.1 Ma(n=11) PRI
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(R E A iR I AL LA-ICP-MS 460+7.1 Ma(n=21) R 2016
[CRB e Al X SHRIMP 451.6%6.1 Ma(n=12) e
. . EPRTE 2011
HR R ' il LA-ICP-MS 453.4%1.5 Ma(n=30)
Bk 24 BRI T LA-ICP—MS 450.443.9 Ma ZEPRAEE 2015
I 1 ¥ R0 R LA-ICP—MS 454 Ma(n=80)
N N =4 — — — .
i Rgtil P LA-ICP-MS 462.8%3.8 Ma(n=71) B 2015
444%6.2 Ma(n=23
[GRE e Al X LA-ICP—MS a(n=23)
451.343.3 Ma
i EL Ak 3 Bk 3k 20 LA-ICP-MS 453.743.3 Ma(n=31) FRWEE, 2018
LOERES FEAR AL LA-ICP-MS 240.740.75 Ma Xie, 2007
R 5 226.5+1.6 Ma(n=24) .
ORGP #2)) HER K 7 B LA-ICP—MS TR, 2017
229.742.2 Ma(n=21)
w8 I 221.842.0 Ma(n=21 )
IER K 7 B LA-ICP-MS ) BT 4 2013
N33 Jf 228.242.0 Ma(n=27)
T 36 I FERAK 7 B 236.142.7 Ma(n=15)
1E 8 FER LK 7 B LA-ICP-MS 234.3+2.8 Ma(n=12) TRIESE 2014
RCEE FER K 7 Bt 234.942.6 Ma(n=14)
e % 36 I FER K 7S 239.7+1.7 Ma(n=13) »
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f F3 1V T FER LK 7 BE LA-ICP-MS 221.8~228.2 Ma PR fedE 2019
=z H3 FER K 7 % LA-ICP—MS 241.0+1.4 Ma RBA 2019
i
& 234.142.4 Ma(n=20)
K HERES TR K 7 B LA-ICP-MS 234.842.1 Ma(n=9) Sun et al.,2019
4
Al 236.0£1.7 Ma(n=16)
243.243.2 Ma(n=38)
PEMAR A MR K 7 B LA-ICP—MS Zhu et al.,2019
239.742.7 Ma(n=38)
~ B 241.06%0.12 Ma(n=4)
PR SERAHK 7 B ID-TIMS
241.56%0.093 Ma(n=5)
AN 240.3+1.4 Ma(n=9)
FER ] LA-ICP-MS B AR 252020
A 240.941.0 Ma(n=7)
. 242.140.9 Ma(n=18)
b AR B AT FER A LA-ICP—MS

240.1+0.9 Ma(n=14)




SRR IEAT + SRR 2 0r 4 b v A8 B I M AR i o 3 A ) e 48 1) ) 240

1091

16 1
(a) ’E A
144
124
ilo-ﬁu . 0.15
o | 2
ENS-JE/? X
Ea)
o, e 2
< 64 =
& N 0.014
n n
o n
24
e et N N\ 10} ———rrr - .
35 40 45 50 55 60 65 70 75 80 85 0.01 0.1 1 10
Si0,/% Nb/Y
E*iﬁ@éﬁi&i%?& IIIEPLM%J?E&)(@ ALK K H K
CF i — P B3 1X) (& F— il X)) K FF BE Y 4 55 Sk

5 SR 22 M 23 i A I B R T R i < i
Fig. 5 Discriminant diagrams of the characteristics of two—stage tuff’ protoliths in southern Ordos Basin
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Fig. 6 Comprehensive comparison maps of zircon U—Pb ages of tuft in southern Ordos Basin and rock mass in Qinling area
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Fig. 7 Discriminant diagrams of two—stage tuff tectonic environment in the southern Ordos Basin
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