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Fig. 1 Geological map of the central Qiangtang basin
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1—Thrust fault; 2—nappe; 3—structural window; 4— Triassic volcanic rocks; 5— Triassic granite; 6—ophiolite (Oph) ;

7—stratigraphic cross section; 8—present lake. Q—Quaternary; E;-N;—Oligocene-Miocene; E;—,—Paleocene-Eocenej;

K,;—Upper Cretaceous; J;b— Upper Jurassic Bailongbinghe Fm. ; J;s— Upper Jurassic Suowa Fm. ; J,x—Middle Jurassic Xiali Fm. ;

Jo0—Middle Jurassic Buqu Fm. ; J;—2¢—Middle-Lower Jurassic Quomoco Fm. ; T—Triassic; P—Permian



Wom F
354 http://www. geojournals. cn/dzxb/ch/index. aspx 2021 4
F1 ZEZMILMEHBEESIER
Table 1 Comparison of source rocks of the northern Qiangtang basin
77 X B R A T FR I VR B b )2 B AR TOC %5 (%) IR S (mg/g) B R R, (V) LR IN e
Kig i Emgis/ 4.53~9.49 5.21~9.71 1.10~1.27 0T, 0
FRB G E A o Py 7. 74 - 8. 40 31,19 e
PO R E M IS/ 4.07~21.37 15.87~104. 96 0.37~0. 67 _—
o BT R G S T g T4 10. 26 ¥4 44. 39 ¥4 0. 52 e
JE Ik 43 o EE 3% B A R T/ 3.43~26.02 10.09~97. 28 0.73~1.07 -
TR G Jigs 4 8. 43 44 60. 58 SE 44 0. 99 A
A s e A/ 0.62~5.67 0.90~1. 44 Ll
RS R4 T T4 1,46 T 1.15 o
b BT R AR Hi % % 48 Hanifa/ 2.0~5.0 0. 6~0.8 11 (Li Haowu
Ghawar Tuwaiq Mt. 241 JK & 3.5 ’ ’ et al. ,2014)
FLA% 2 ik B 4 Sargelu 41 1.17~7.59 s 7164 0613 11(Tian Naxin
Iran, Iraq 0 R T S 4,95 : ’ ’ ’ et al. , 2017)
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Fig. 2 Cross section of stratigraphic system in southeastern Woruoshan Mt
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Tsw (J1—2¢")—Upper Triassic Woruoshan Formation (previous lower section of the

Middle-Lower Jurassic Quemoco Formation) ;

, BD7151 Tsn

T;x—Xiaochaka Formation; BD8803~BD88903—sampling locations
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Fig. 3 hotos of volcanic crater and volcanic breccias in violet-red siltstone in the west of Woruoshan Mt
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(a)—View southwestward at volcanic eruption unconformity between the Late Triassic Nadigangrian rhyolite porphyry and dark violet clastic

rocks of the Woruoshan Formation (T3w) with BD 7151 and BD7152 marking volcanic rock samples; (b)—view downward at volcanic

breccias in the dark violet siltstone of Woruoshan Formation (Tsw) caused by volcanic eruption of the Late Triassic Nadigangrian rhyoandesite
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Fig. 4 Diagrams of U-Pb ages of zircons from volcanic rocks of the Nadigangri Formation
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Table 2 LA-ICP-MS U-Pb dating of zircons from volcanic rocks in the west of Woruoshan Mountain,
northern Qiangtang depression
ik (X107%) IF] fir 3 L fi AF i (Ma) T
Jeg=2 Th/U | *"Pb/ 206 P/ 207Ph/ 207Ph/ 206Ph/ 207pPb/
Pb Th U 235 U 20— 238 U 20— 206 I_)b 20— 235 U 20 238 U 26 206 Pb 2!7 ( % )
BD7151 . 1€ 5 Bt
1 10.6 | 123.1]260.6| 0.47 |0.2487|0.0094 [0.0346{0.0005|0.0520{0.0019| 224.5 7.6 219.2 3.0 243.0 | 77.0 98
2 9.2 [164.2|226.2| 0.73 ]0.2360|0.0100(0.0340|0.0005|0.0503(0.0021| 214.5 8.6 215.8 3.4 179.0 | 90.0 99
3 | 21.8 [540.0(489.4| 1.10 |0.2457|0.0089]0.0346|0.0005|0.0514]0.0018| 222.6 7.2 219.2 3.1 235.0 | 75.0 98
4 8.3 |146.6|193.6] 0.76 |0.2500(0.0160|0.0346|0.0006|0.0522|0.0032| 225.0 | 13.0 | 218.9 3.7 230.0 | 120.0 | 97
5 8.7 |147.6|218.5] 0.68 |0.2510]0.0130{0.0341|0.0006|0.0535|0.0027| 226.4 | 10.0 | 215.9 3.6 320.0 | 110.0 95
6 18.0 |299.0(448.0| 0.67 |0.2333|0.0087|0.0338(0.0005|0.0500|0.0018]| 212.4 7.2 214.5 2.9 172.0 | 76.0 99
7 9.8 [122.5|243.2| 0.50 |0.2375|0.0087]0.0342|0.0005|0.0505]0.0018]| 215.5 7.2 216.7 2.9 183.0 | 75.0 99
8 13.7 |235.1]316.0| 0.74 |0.2413]0.0080|0.0346|0.0005|0.0507|0.0016| 218.8 6.5 219.2 2.9 203.0 | 69.0 100
9 13.7 |276.0]316.0| 0.87 |0.2440(0.0120|0.0345]0.0005|0.0514|0.0023| 220.9 9.4 218.6 3.1 219.0 | 96.0 99
10 | 14.1 |206.1]325.4| 0.63 |0.2470|0.0100|0.0349]0.0006|0.0513|0.0021| 223.2 8.5 221.0 3.4 225.0 | 88.0 99
13 ] 8.0 |106.5]189.5| 0.56 |0.2319|0.0100|0.0345]0.0005|0.0489|0.0021| 211.6 8.1 218.5 3.0 130.0 | 87.0 97
15 8.5 |131.8|195.6] 0.67 |0.2470]0.0150]0.0346|0.0007|0.0522|0.0033| 223.0 | 12.0 | 219.3 4.2 250.0 | 130.0 98
16 9.8 [149.7]227.0| 0.66 |0.2310|0.0130(0.0345|0.0006|0.0481]0.0025| 210.0 | 10.0 | 218.9 3.6 90.0 | 110.0 96
17 1 12.6 |243.4]288.3| 0.84 |0.2362|0.0089|0.0346|0.0005|0.0501|0.0019| 214.5 7.3 219.1 3.1 164.0 | 79.0 98
18 | 12.9 |244.6|303.1] 0.81 |0.2315]0.0084|0.0343|0.0005|0.0489|0.0016]| 210. 8 6.9 217.6 2.8 140.0 | 73.0 97
19 | 12.0 |142.1|309.9| 0.46 |0.2361]0.0089|0.0346[0.0005|0.0499(0.0018]| 214.6 7.3 219.0 3.2 176.0 | 79.0 98
20 | 15.5 [266.0(375.6| 0.71 |0.2366|0.0087]0.0345|0.0005|0.0501(0.0018]| 215.1 7.2 218.7 3.1 184.0 | 79.0 98
21| 12.1 1230.4|264.8| 0.87 ]0.2350|0.0150]0.0345|0.0006|0.0490(0.0029| 213.0 | 12.0 | 218.6 3.7 130.0 | 120.0 | 97
22 13.2 |213.3]312.6| 0.68 |0.2406{0.0078|0.0343[0.0005|0.0509|0.0016| 218.2 6.4 217.3 2.8 212.0 | 66.0 | 100
23 8.4 |125.1]200.6| 0.62 |0.2340(0.0100|0.0346(0.0005|0.0493(0.0020| 212.3 8.3 219.3 3.0 128.0 | 86.0 97
24 | 15.6 [209.7(380.4| 0.55 |0.2354|0.0074]0.0345]0.0005|0.0498(0.0015| 214.7 5.9 218.5 2.9 160.0 | 64.0 98
25| 17.2 [ 240.7]403.0| 0.60 |0.2490|0.0120]0.0343|0.0005|0.0530(0.0026]| 225.2 9.6 217. 4 3.2 280.0 | 100.0 | 96
27 | 13.8 [244.0(327.0| 0.75 ]0.2363|0.0095]0.0343{0.0005|0.0501]0.0019| 214.4 7.8 217.5 2.9 169.0 | 81.0 99
28 | 24.2 |561.0(530.0| 1.06 |0.2405|0.0087[0.0341{0.0005|0.0514{0.0018| 218.4 7.1 216.3 3.2 232.0 | 77.0 99
30 | 10.4 [127.2]257.0| 0.49 ]0.2399|0.0095]0.0343|0.0005|0.0510(0.0020| 217.3 7.8 217.6 2.9 199.0 | 81.0 | 100
BD7152: 7654 IN K BE&

1 4.0 46.7 | 97.6 | 0.48 |0.2460|0.0160|0.0342]0.0006|0.0526|0.0036| 221.0 | 13.0 | 216.6 3.7 230.0 | 130.0 98
4 5.1 64.8 |126.2] 0.51 |0.2320(0.0130|0.0337|0.0005]0.0503|0.0026| 211.0 | 11.0 | 213.8 3.3 170.0 | 110.0 99
6 3.4 35.7 | 85.4 | 0.42 |0.2340]0.0150(0.0341{0.0007|0.0505{0.0033| 211.0 12.0 | 216.2 4.0 140.0 | 130.0 98
7 8.7 |126.0|213.3] 0.59 |0.2269]0.0100|0.0339|0.0005|0.0487|0.0021| 206. 4 8.4 214.8 3.0 106.0 | 89.0 96
8 3.8 45.6 | 96.0 | 0.48 |0.2420|0.0170|0.0338]0.0006|0.0520|0.0036| 217.0 | 14.0 | 214.4 3.9 180.0 | 130.0 99
9 3.7 50.6 | 90.0 | 0.56 |0.2520(0.0160|0.0340(0.0006{0.0543|0.0035| 225.0 | 13.0 | 215.7 3.8 250.0 | 120.0 96
10 3.8 44,7 1 95.0 | 0.47 |0.2320]0.0140|0.0339]0.0006|0.0499|0.0031| 209.0 | 12.0 | 214.9 3.6 130.0 | 120.0 97
11 7.0 [113.3]167.6| 0.68 |0.2426|0.0097|0.0343|0.0005|0.0516(0.0020| 219.4 7.9 217.3 3.1 221.0 | 81.0 99
12 ] 3.3 | 41.0 | 89.3 | 0.46 |0.2250(0.0190|0.0341]0.0009|0.0485|0.0038| 205.0 | 16.0 | 215.8 5.8 80.0 | 160.0 | 95
13 6.4 76.3 [164.0| 0.47 |0.2360]0.0120|0.0339]0.0006|0.0508|0.0026| 213.8 | 10.0 | 215.0 3.6 180.0 | 110.0 99
14 4.3 55.2 |106.9| 0.52 |0.2290(0.0140|0.0340[0.0006|0.0491]0.0030| 207.0 12.0 | 215.5 3.7 80.0 | 120.0 96
15 6.1 99.9 | 156.7| 0.64 |0.2310(0.0150|0.0338[0.0006{0.0500|0.0031| 210.0 | 12.0 | 214.2 4.0 140.0 | 120.0 98
16 3.6 42.4 1 89.2 | 0.47 |0.2380(0.0150|0.0340]0.0006(0.0517|0.0033| 215.0 | 13.0 | 215.2 3.9 180.0 | 130.0 | 100
17 6.5 62.6 |164.8] 0.38 |0.2310]0.0110|0.0340|0.0005|0.0497|0.0025| 209. 5 9.3 215.3 3.2 124.0 ] 99.0 97
18 5.1 59.8 [125.7] 0.48 |0.2300(0.0140|0.0345|0.0006|0.0481|0.0028| 208.0 | 11.0 | 218.7 3.7 70.0 | 120.0 95
20 5.3 78.5 | 128.5| 0.61 [0.2270(0.0120|0.0340(0.0005{0.0484|0.0024| 207.2 | 10.0 | 215.3 3.3 100.0 | 100.0 96
21| 4.5 | 51.1 |115.6| 0.44 ]0.2320|0.0140]0.0338|0.0006|0.0497]0.0030| 209.0 | 12.0 | 214.4 3.6 100.0 | 120.0 | 97
22 4.0 48.2 1101.0| 0.48 |0.2380|0.0140|0.0340(0.0006|0.0512|0.0030| 214.0 | 12.0 | 215.5 3.9 180.0 | 120.0 99
23 6.9 [120.4]167.0| 0.72 ]0.2390|0.0130(0.0337|0.0006|0.0514]0.0028| 216.0 | 11.0 | 213.8 3.6 200.0 | 110.0 99
24 3.9 |1 49.5 ] 98.6 | 0.50 |0.2340|0.0140]0.0338|0.0007|0.0507(0.0032| 211.0 | 12.0 | 214.4 4.0 140.0 | 120.0 | 98
26 5.0 53.2 | 132.8] 0.40 |0.2380|0.0140|0.0335]0.0006|0.0516|0.0030| 215.0 | 12.0 | 212.4 3.9 210.0 | 120.0 99
27 5.3 57.1 [ 134.5]| 0.42 |0.2390|0.0130|0.0338(0.0005|0.0502|0.0025| 215.0 | 10.0 | 214.5 3.3 180.0 | 100.0 | 100
28 3.7 44.5 | 94.7 | 0.47 |0.2420(0.0160|0.0339]0.0006|0.0516|0.0033| 217.0 | 13.0 | 214.6 3.7 170.0 | 130.0 99
29 7.5 123.7]168.8| 0.73 ]0.2380|0.0120(0.0339(0.0006|0.0507(0.0026| 215.2 | 10.0 | 215.1 4.0 190.0 | 110.0 | 100

A U-Pb AR £ 46 5 45 48 i 2 7] LA-ICP-MS 5255 % 58 i
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UL BE K & U-Pb 4E % 216. 1 == 4. 5Ma ( Wang
Jian et al. , 2008) #H Bl , & BH IR 77 1L b X B — 5 it
S g g AR R e e i A LD (2 218 ~
215Ma) s TR 1 2K LI (0 8 O ) ORI AR
BT 218Ma. HJE E =& % FHRER .

JRAE S — B SR AL i E A (. ) 5T
JEE B H 2 Il s B I e AN R S ik ok &R (B 5D
Jioq! RERHEE A & IR B H 2 Kl A 8 ki
HKCW R E B 3b) koIl s B A U-Pb 4R %
218.0540. 63~215.05+0. 75Ma, 5/~ ], q' TTFH
A e = B v A — i . ol TR SRR A
—B A OHE AU gD PR T E =& A
Wy — i 25 B o SU0RE R AR B S SR (L )
T Ok A O B =BG IR A I (Tyw) s i T AR
Boas il (. o) RORH s g dl — Be— K
HEB(Jo ) MBS S B9 B Ml N A K
ap 2q3),T3w5]1 29 BRGNS,

2 PHR G A AP AR

PR 0 DU B R S 00E 2RV ) 43 A T AR R A
VUK M X 2) o 0 b o o] A o 6 1 4 2 il
TUREAT IR TR #, BB s 8~12 2
(Wang Jian et al. , 2009) , ¥ B2 )& 74 ~105m,
FEA A IR R B U R A KCE AR
Ve dh Kt U T B T R DR R BE . PR 589l
VA JE P B M AR R A A B (TOC) & 5513
b 10.26 % A5 Wi T A 0. 8345% . i TT A

=S
217.1+4.9Ma

Tsw (J12q")

R S B E N 2.05mg/g. RS, YE N
44.39mg/g, B S+ S, ¥MA K 46. 44 mg/g,
TR MK FE ke Gk D, KM TS
R,H 0.37% ~ 0.67%,#{H K 0.52% , 44 fifp 16 38
T A 432~460 °C, ¥J{H Ny 446 °C, HHLBTAL T &
J K B BB BE (L1 Zhongxiong et al. , 2010),

PO T2 5 3 8 DU RS 28 5 44 0 i R0 T
i Re-Os ZE I 4R AR S (101 £ 24 Ma) # H kR 5
%2 H—H3 3 ¥ i (Wang Jian et al., 2007,
2009) . BFAMULIN B L 79K B vUE T AR HE
FARAH B (i O R KA VIR K s K e H
KA e AW TIRE A Tw(Ji 4
T B g ORI EZ L Tiw F28
HA KRR O S b RS B ORED S
k. W UUE AR N A S = B R AN
HUag) A VEIRE R A VTRE B
EHGAAE AR R RE 348m, BR 4 F R JE
B 196m(Wu Tao et al. , 2010; He Yongzhong &
Bai Peirong, 2011), X 5%2% 1 R P52 54
BEAR AR BB AR 1 B A 2 BT JRE 302m, L
BEAE xR KEE 197m(Wang Jian et al. , 2020),
PG ZE A 31l DU TRt O R AL AR Bk A (Z1)2)
ARG E R E 6,

FEVE KB R #B BD8061 & AN [F] 2 AL iy £k A
KRR AR AR M AL 4 337437 15,717, R & 87713
54. 85", I K 5 AR 5223m, A A7 KB N F il T
weE VEVTEE KA . A A ARG A A

NN esSS =
e

5 MR TR B =S T ARY G )2 & (8 Zhu Tongxing et al. , 2010 Bt4i)
Fig. 5 Cross section of Upper Triassic and Middle-Lower Jurassic strata in downstream

area of the Shenglihe River (after Zhu et al. , 2010 )

'~

Tsw (Ji2q")

[350°238°

2 NS )
\~s§ = IR 200 400m
R 1359°436° L1 1

Tsw

Pl 6 PG 3 PG B )2 e

Fig. 6 Cross section of stratigraphy in the western Xichangliang Mountain
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H&EE%E ’ XX%%’@’“QE@ Actinostreon gregareum
(J. Sowerby, 1815),
Radulopecten fibrosus (].

Camptonectes sp.

Sowerby, 1816) .,
Pholadomya ( Bucardiomya) sp. A, Chlamys
(Chlamys) textoria (Schlotheim, 1820) ; i /& 254k

A A Holocothyris  luchiangensis Reed,
Burmirhynchia hpalaiensis Buckman,
Burmirrhynchia asiatica Buckman,

Burmirhynchia obessa Buckman(|& 7),

W 7 Ak 1 Actinostreon gregareum (].
Sowerby., 1815) (Kl 7, 1~3), itttk % a1 ;
Limea ( Pseudolimea) cf. duplicata (]J. de C.
Sowerby, 1827) (K 7, 4~5), #i i bf %y B —f
W B ;5 Integricardium ( Integricardium ) cf.
bannesianum (Contejean, 1860) (|& 7, 7), b it i
o B—p R it . Pseudopecten (Pseudopecten)
equivalvis (J. Sowerby, 1816) (| 7, 9) , # 5t B
TE B o3 A g F—rp Rk & 1if ( Hettangian to
Bajocia) ; Pholadomya (Bucardiomya) lirata (].
Sowerby, 1818) (| 7, 10) , 4.0 1M Pholadomya
(Bucardiomya) #f B 4% 2 i #Y L B o ] 2= 1L 28
VU 20, BUAT bR A d Oy 4 B [ R R B T B G B B B
k4 0 WM Pholadomya (Bucardiomya) lirata
(J. Sowerby ), Radulopecten laminates ( ].
Sowerby, 1818) (K] 7, 11 ~12), Radulopecten &
SRR P AR Z — T E AR S H A P 2R A R A
I A AR ] B B A B AR AR i 3 B X
FRE % @ R S F— 4% 2 i Bajocian-Tithonian
(Cox & Hertlein, 1969) . Radulopecten laminatus
J2 VU RF 52 0T I I8 e A B L 42 B s DX U e A ) e Y
¥ . Camptonectes sp. (] 7, 13~14), B A bp A
S X LA E SRR Jm AR 2 kA .

PR % 20 15 2 Sh WAk A4 i e AR DD R T X5E 2R Ak
1o WERER—RMHRE— B IR LR,
BB &, =2 40 f1) D (Burmirhynchia) X 4~ J& 19
IHARAER T Ok 2 20 . BUA i A2 28 mT AR O 57
Holocothyris-Burmirhynchia 20 & . X —H & £ =&
F N JESE R N T I AR . ZR G R RIRLE
oA 4 G 18 12 DR Bk B i — Rk &
R R E R (g™ ) X SRR B R
o T S A WL 45 SR W (6D

3 KM U R AN
T L 5 00 F VR L AL PR 1) L 2 8 g

K7 PORRARMEICE S

Fig. 7 Fossils of mudstone and shale in the

eastern Xichangliang Mountain
1~3—Actinostreon gregareum (J. Sowerby, 1815); 4~5—Limea
(Pseudolimea) cf. duplicata (J. de C. Sowerby, 1827); 6—f5 &
( undetermined ); 7—Integricardium ( Integricardium ) cf.
bannesianum ( Contejean, 1860); 8—Spondylopecten sp.; 9—
Pseudopecten ( Pseudopecten) equivalvis (J. Sowerby, 1816);
10—Pholadomya (Bucardiomya) lirata (J. Sowerby, 1818); 11
~ 12—Radulopecten laminates (]J. Sowerby, 1818); 13 ~ 14,

Cam ptonectes sp

R BAG B A U R KA T K s SR T IR
JoCR D 5 A L S BR VR B 30~ 50m, B B T I A
DURRIR S 5 AR b 2 Sy vh AR % 455 A il 2426 9 1 i K
HORE AB KA W2 FEAR 15 °35 5 3 i
2 E BA KRG I TUA e 2K A K A K
KA MW HE A, LN ERE R REA
To) A B IR HEREIR 2 A 78 IR A TR b K 3
AEmEREAROMEE S .0, Kiglmis
SA UK (TOC) &3k 7. 74 % A Wi A~
YA 0.2643% 5% Bk S, M M 1. 61mg/ g, 21t
f& S, HME R 8. 40mg/g. IR i (S +S)
10. 01 mg/ g J@ Hft Jot g AR 48 R A B AR U i A 4e
B 05 1 T 5 A R R (RO 1,19 %0, #4
fif I R VTR T A 452 ~462 °C, A #ILJT AL F 1 24
By B¢ (Zeng Shenggiang et al. , 2013),
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I6 I 2 b AL TR I 1 25 b e S B v 8 L e )R
2y 30~45m, {if NIA Nl 00U Re-Os S5 I 4R I h
101 £24Ma(Wang Jian et al. , 2007), 25 & 4 2H
B Ok 2t — B 3 2 i (Wang Jian et
al. , 2009;Li Zhongxiong et al. , 2010), Kl
T T R 7 Sy o Ok B G A A K s A RS K
s vl AL O AR 2 G B HL 2 K S (0,98 L R T
JR KA . FRATTHE D667 ) b T B il e v s & B
R 2 WU R A A o BT R G b 2 A AR R T
SR A RS S 0 A 2K B K A
TXKRFE .

i 1l F) e A2 Al A 35 S EE IR K 4 D
(Burmirhynchia obessa Buckman) . V. JH 4fij f5) DI ( B.
asiatica Buckman) , I 3¢ 4 fa) DI ( B. hpalaiensis
Buckman) . 7K i Ik 46 /1) Dl (B. guuta Buckman) .
Burmirhynchia sp. » % WFIRIEE H K209 JEZ
B 28, T SRR b AR 2 42 2 Jd ) (Bathonian)
(Shi & Yang, 1994; Sun, 2001)., #i fa I
(Burmirhynchia) W AR AR B 58, )7 12 73 A T BK
WA i H E (Arger et al. ,1965), i 24k
1 H &  Burmirhynchia
subovalis 4= 4 b )2 45 X & U 5 (Shi & Yang.
1994) ,48 75 F B 3 [y (Bathonian) , dt 35 3 Y fg 32 2
Or AT TARE G i 4L F IR AL

it & m X se A F = A Chlamys
(Chlamys) textoria (Schlotheim, 1820) (42 MifL
F3 D). Radulopecten fibrosus (].
1816) . Cercomya (Capillimya) striata (Agassiz,
1843) (4l £k J2 ¥ W8 . 4 ZUAS fL B3 U (Chlamys
(Chlamys) textoria) AR B R B4k £, Chlamys
(Chlamys) textoria (Schlotheim)7E JfE 4 £F .35 #.55
SETH 2 A TR AR B g BB Radulopecten
fibrosus (J. Sowerby, 1816)7E 7 jik J¢ 3 F1 P4 Bk %
FIENMN A R P % Lower Bathonian -Lower
Cercomya  ( Capillimya )
(Agassiz, 1843) & H & 1 74 Wk 43 4 i 8L T
Callovian #1 Kimmeridgian, £ K # 1] Cercomya
(Capillimya) striata H ¥ T Burmirhychia (4 fi)
DU R AR AW A AR 2 i Bathonian,

258 W F g0 A A 20 BEORE R BT i 1
SE Wk B L B il T S B A Sy ok 2
Lower Bathonian (Eifi #)-Lower Callovian (- #%
W) 3 5 B AN LI BRI AT o Rl Ll 5 il e U £
TrkP ot KAz L ERARGRD A

guuta-Holcothyris

Sowerby,

Callovian, striata

T S5 R RS A A UESE i DR AR Hh ik
2 458 Bathonian-Callovian, #2198 N E F 40 (J, x)
TERJEAL.

A W L 7Y e O A P R A A (. 0)
TERR R E MV DU A G IR B2 TR
RO USRI BRI
WIREIE B s T ARK S U8 fi K s 7E 4B XIS i H
G N N R VA = VAP /O A ]
Burmirhynchia shanensis Buckma, B.
Ching Sun et Ye, B.
nyainrongensis Ching Sun et Ye, B.

trilobata
asiatica Buckman, B.
gutta
buckman , Holcothyris tong gulaica Ching Sun et
Ye (Zhu Tongxing et al. , 2010), f§/n#b 210 )E K
FRE 48 [ 3E By (Lower Bathonian), 7EK 2 LI
PG00 e L 60 Je A 9 e, X AR B 2 3 ) R A
SR AT L5 B D M R 2 T — B 2 i s R
JE E R R B 48 Bathonian-Callovian ¥ #0815 & »
Xof I I A b i AR Ve B A A AR IR ) PR
HAEEE L,

L shig e

RBP4 A 245 [ 2R 0 AR 55 Y R
FE IR I PERCTE L AT A g L R Y T AR AR R
o3 ) JELE R 1 2 R A 8 U8 DU A S Al T
AR R AT TUE B TUE . IR H
HRERMAEAEGEREN R FHRIUS . K
A8 U-Pb 4E % 215. 08 +0.76 ~218. 05+
0. 63Ma, #5718 M 25 R4 MR i a DU O e =&
R R I, E IR LA A8 AR 2H — B I 25 8
)8 8 BURHAR A e = & v A — B . Pk
7eah T A & W 2 1k 1 Holocothyris-Burmirhynchia
HE AAAZAA R TR RY 5T Bk JTRRH
o v AR 2 L — LR B TR AR D A A B
TR e iR A 1L A 4 B4 4 — B I 58 (05 8 & s
Kb 13 71 A & W5 25tk A Chlamys textoria ,
Radulopecten ok R K koA
Burmirhynchia, T B AC R b 4R 2 1 B 5@ 31— R
W

S A AR S R AR IR S R AR X A
A RAFAr X e . JEIEE MRS bR AR 2 Gt S A
i B AR Z G il 41 (J. 00 P8 T AR
TG AL (), o0 i R A HLRK 5 . TOC -2y
B 8. 43%6~10. 26 %63 R, 4K 0. 52 % ~1. 19 % 4 i
PEEE S, MM 8. 4~60. 58 mg/g. A KRR ER,

fibrosus



wooB

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

2021 4

Azl 2R AL T TR 2R BT 3 RN FLAK 2 S 4t ok
RFMREE SR D, WRPTHLA Ghawar i H o
% 4¢ Hanifa 4. Tuwaiq Mountain 2H & i &
TOC ¥4+ 3.5% (Li Haowu et al. , 2014), fj
BRI 5 R AR & 48 Sargelu 4 ¢ 515 TOC F- 3
i 4.95% (Tian Naxin et al. , 2017), Jt 383 [V
Wb =35 % RAm @R E TOC V& &
L4620 ARFRES R BRI A A 2 RAUR A
JERE R A3 ARS8 4r E AL TOC & 4 4. 15%0 ~
5. 67 %0 AERRVE R % i A LR ER Il AR LA

B, B FRMA P DR EJEE A PR & 55
75 (Wang Jian et al. , 2009) , J& 7] BE A 1A IS I A,
A T ) Bt SR SO e i — 2B ISR .

B : VY b B8 ) S UK A R 4 R 0T BT A A
HUOREFE 2RI RS T B A AR I
BT TGRS A K AR 23 A el B S
B S A0 U-Pb I 48 dy Jb 50 RS 48 ST 2w LA-
ICP-MS 525 % Py Bl 58 7 72 1 — - 2
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Geological time of marine source rocks in the Woruoshan Mountain
and its adjacent areas, northern Qiangtang depression
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Abstract

Marine oil-bearing mudstone and shale, including oil shale, dark mudstone, black shale, and marl, form main
source rocks of high TOC in the Woruosha Mountain, Changsheshan, Shenglihe and Xichangliang areas, northern
Qiangtang depression. Fossil assemblages of Bivalve fauna and brachiopods are discovered in the Xichangliang and
Changsheshan oil shale. Bivalve fauna represented by Limea (Pseudolimea) cf. duplicata (J. de C. Sowerby,
1827), Integricardium (Integricardium) cf. bannesianum (Contejean, 1860), Radulopecten laminates (].
Sowerby, 1818), Pholadomya (Bucardiomya) lirata (J. Sowerby), and brachiopods assemblage of Holocothyris-
Burmirhynchia in the Xichangliang oil shale indicate geological time from Lower Bathonian to Lower Jurassic,
which belongs to Quemoco Formation. The Changsheshan oil shale contains bivalve fauna as Chlamys (Chlamys)
textoria (Schlotheim), Radulopecten fibrosus (]J. Sowerby), Cercomya (Capillimya) striata (Agassiz, 1843)
and brachiopods represented by Burmirhynchia obessa Buckman, B. asiatica Buckman, B. hpalaiensis
Buckman, which indicate geological time of the Bathonian-Callovian, and the strata belongs to Middle
Jurassic Xiali Formation. U-Pb ages of zircons from the Nadigangrian volcanic rocks and sedimentary tuff
are 218~215 Ma, indicating that geological time of the Xiaochaka Formation as well as its source rocks
beneath the volcanic rocks and tuff is the Carnian of Late Triassic, and the dark violet clastic rocks of
Woruoshan Formation overlying the volcanic rocks belongs to the Norian-Rhaetian of Upper Triassic in the

Woruoshan Mountain and surrounding areas.
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