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1. Detailed paleomagnetic statistical parameters

For reversals test

The high temperature component (HTC) of the section A in Xuzhou region yields both
geomagnetic polarities (Fig. 2C). The sample-mean direction for the 45 samples after bedding tilt
correction is Ds/Is = 150.8°/40.7° (k = 23.1, ags = 4.5°). The antipodal polarities of the HTC
passed a positive reversal test at the 95% probability level: y, (observed angular difference) = 7.7°
<y, (critical angle) = 12.4° (class C; McFadden and McElhinny, 1990; Table DR1). The site-mean
direction for the 6 sites after bedding tilt correction is Ds/Is = 150.8°/40.6° (k = 126.0, ags = 6.0°).
The antipodal polarities of the HTC also passed a positive reversal test at the 95% probability
level: vy, = 8.2° <y. = 9.4° (class B; McFadden and McElhinny, 1990; Table DR1). The mean pole
26.0 °S/147.2 °E (Ags = 6.8°) for the Hsuchuang Formation (Fm) in the Xuzhou region was
obtained by averaging the virtual geomagnetic poles (VGPs) calculated for each site (Table DR1).

In section B in the Tai’an region, only the polarity-1 directions were identified (Fig. 2C). The
sample-mean direction for the 39 samples after bedding tilt correction is Ds/Is = 171.2°/39.8° (k =
21.9, ags = 5.0°). The site-mean direction for the 6 sites after bedding tilt correction is Ds/Is =
171.0°/40.0° (k = 62.5, ags = 8.5°). The mean pole 30.4 °S/127.9 °E (Ags = 7.3°) for the
Hsuchuang Fm in the Tai’an region was obtained by averaging the VGPs calculated for each site
(Table DR1).

The 21 site-level VGPs in the five regions of the two polarity groups passed a reversal test at
the 95% probability level: y, = 2.6° <y, = 13.9° (class C; McFadden and McElhinny, 1990; Table
DR1).

For regional tilt test

A regional tilt test for the 21 site-level VGPs is positive at 95% and 99% confidence
(McElhinny, 1964), Ks/Kg = 18.9685 > F(2*(n2-1),2*(nl-1)) at 5% (1%) point= 1.69 (2.11)
(Table DR1). Another regional tilt test is also positive at the 95% and 99% confidence (McFadden,
1990), critical Xi at 95% = 5.34, at 99% = 7.48; Xil IS = 13.1, Xil TC = 1.04; Xi2 IS = 13.4, Xi2
TC =3.30 (Table DR1).

We calculate a mean pole for the Hsuchuang Fm at 31.8 °S, 140.4 °E (Ays = 5.3°) by
averaging 21 VGPs obtained from the five regions (pole “XZ” in Table DR1).



2. Figure DR1
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Figure DR1. Equal area projections showing paleomagnetic directions of the low temperature
component isolated from the Hsuchuang Formation in (A) the Xuzhou region and (B) the Tai’an
region. The stars with 95% confidence circle indicate Fisher statistic directions. D—declination;
I—inclination; ags—radius of 95% confidence cone of the mean direction; n—sample number;
k—precise parameter. Closed/open symbols represent the downward/upward paleomagnetic

inclinations.



3. Figure DR2
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Figure DR2. Rock magnetic results of representative specimens from the Hsuchuang Formation in the

Xuzhou region. (A) and (C) Isothermal remanent magnetization (IRM) and back-field

demagnetization of saturation IRM (SIRM) acquisition curves. (B) and (D) Lowrie test (Lowrie,

1990; thermal demagnetization of the three-axis IRMs) results.



4. Figure DR3
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Figure DR3. Cambrian to Early Jurassic (north pole) apparent polar wander path for the North China
Craton. The reversed pole positions of the Cambrian and Ordovician poles are shown with
pale-pink Ags (e.g., pole “XZr”). Cambrian and Ordovician poles are listed in Table DR2. P1 data
are from Miao (2015). P2, T1, T2, T3 and J1 data are after Huang et al. (2008). Cambrian pole
abbreviations: XJ—pole of the Xinjin and Wudaotang formations; XZ—pole of the Hsuchuang
Formation; ZX—pole of the Changhsia Formation; GC—pole of the Kushan and Changshan
formations. Geologic time abbreviations: OIl-Early Ordovician; O2-Middle Ordovician;
Pl—Early Permian; P2—Late Permian; T1—Early Triassic; T2—Middle Triassic, T3—Late

Triassic; J1—Early Jurassic.



5. Figure DR4
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Figure DR4. Southward view of the ca. 505 Ma paleogeographic reconstruction. Global reconstruction
is mainly based on the paleomagnetic data (Table DR2). Absolute longitudes for each tectonic entity
are arbitrary. Gondwana’s pole is in black, while other continents and their poles are matched in color.
The pole “XZr” represents the reversed pole of pole “XZ”. Ages following pole abbreviations are in
Ma. Configuration of Gondwana and peri-Gondwana terranes is modified from Xian et al. (2019). F
For Euler rotation parameters seeing in the Data Repository (Table DR3). Distribution of the magmatic
arcs are synthesized from Li and Powell (2001); Cawood (2005); Dalziel (2014); Han et al. (2016) and
Torsvik and Cocks (2017). Inferred ocean currents are modified from Brock et al. (2000). Distributions
of Burgess Shale-type fossils (arthropods Sidneyia and Cambroraster) are according to Sun et al.
(2020a, 2020b). Distributions of redlichiids and olenellids are modified after Sundberg et al. (2020).
Term “olenellids” includes families Olenellidae and Biceratopsidae. Term “redlichiids” includes
Redlichiinae only. AFR—Africa; Arab—Arabia; EANT—East Antarctica; IND—India; SAM—South

America; SCB—South China Block; WAUS—west Australia.



6. Table DR1

TABLE DRI1. SITE-MEAN VALUES AND STATISTICAL RESULTS FOR THE HSUCHUANG FORMATION IN THE XUZHOU, TAI’AN, ZHONGYANG,

HANCHENG AND JINGXING REGIONS, NORTH CHINA CRATON

In situ Tilt-corrected Tilt-corrected

Site ID n ng dip direction dip D 1 D 1 k Ogs Plong Plat dp dm

) ) ) @) ) @) ) (°E) (°N) ) )
Xuzhou region (34.463 °N, 117.401 °E)
Red siltstone (Section A)
15SDNZ02 7 10 171 62 30.7 71.7 155.5 41.2 22.0 13.2 142.7 -27.4 9.8 16.1
15DNZ04 8 14 171 62 14.2 77.2 164.5 39.6 20.0 12.7 134.2 -31.2 9.1 152
15DNZ05 7 12 171 62 49.8 66.4 145.3 37.8 17.9 14.7 1533 -253 10.2 17.3
15DNZ07 8 10 171 62 28.4 66.9 151.3 45.0 23.5 11.7 145.3 -23.2 9.4 14.8
15DNZ08 8 11 171 62 2343 -62.2 319.6 -36.9 333 9.7 338.6 22.9 6.6 114
15DNZ09 7 10 171 62 217.6 -67.7 329.3 -41.7 44.8 9.1 328.3 24.6 6.8 11.1
Mean of 6 sites” 38.4 69.2 150.8 40.6 126.0 6.0 147.2 -26.0 Ags = 6.8
Mean of 45 samples’ 383 69.2 150.8 40.7 23.1 4.5 147.3 -25.9 33 5.5
Tai'an region (35.736 °N, 117.787 °E)
Red siltstone (Section B)
16XT01 6 8 36 20 179.6 24.6 1713 39.9 314 12.2 127.2 -31.0 8.8 14.7
16XT02 6 9 36 20 180.7 12.4 176.1 28.4 27.1 13.1 122.6 -39.0 7.9 14.4
16XT05 6 9 36 23 180.6 13.0 174.8 31.2 239 14.0 124.0 -37.2 8.8 15.7
16XTO06 7 7 36 23 178.0 329 163.5 49.3 32.8 10.7 133.2 -22.3 9.4 14.2
16XT07 5 6 36 23 178.0 35.1 162.2 51.4 224 16.5 133.8 -20.2 152 224
16XT13 9 16 34 22 181.8 21.2 173.8 38.9 21.9 113 124.6 -32.0 8.0 13.5



(continued)
Mean of 6 sites 179.9 232 171.0 40.0 62.5 8.5 127.9 -30.4 Ags=7.3

Mean of 39 samples 180.0 23.0 171.2 39.8 21.9 5.0 127.3 -31.1 3.6 6.0
Zhongyang region, Shanxi (Huang et al., 1999) (37.3 °N, 111.2 °E)

Sandstone and limestone

X08 5 - 287 25 154.4 23.1 166.5 38.2 47.5 11.2 125.7 -29.9 7.9 133
X10 4 - 287 25 160.5 -7.6 160.5 7.4 21.8 20.1 139.4 -45.1 10.2 20.2
X11 4 - 287 25 3503 39 351.0 -7.4 52.7 12.8 304.7 48.1 6.5 12.9

Hancheng region, Shaanxi (Huang et al., 1999) (35.6 °N, 110.5 °E)

Sandstone, shale, limestone and dolomitic limestone

E28 6 - 120 57 173.8 53.9 148.7 8.6 36.3 11.3 1534 -40.5 5.7 114
E30 7 - 120 57 176.4 62.8 143.4 15.8 91.1 6.4 156.2 -34.4 3.4 6.5
E31 5 - 120 57 178.6 60.6 145.8 15.0 85.9 8.3 154.1 -36.1 4.4 8.5
E32 5 - 120 57 189.4 66.6 143.8 22.4 19.6 17.7 1533 -31.6 9.9 18.8
E33 6 - 120 57 181.8 68.0 140.7 20.9 23.6 14.1 156.8 -30.6 7.8 14.8

Jingxing region, Hebei (Zhao et al., 1992) (38.0°N, 114.1 °E)

Limestone
NCB.030 5 - 273 30 3222 276 3412 -43.7 36.1 12.9 312.1 233 10.0 16.1
XZ (mean of 21 sites)® 140.4 -31.8 Ags=5.3

Note: n—number of samples used to calculate mean; ny—total samples demagnetized; D//-declination/inclination; k—precision parameter of Fisher (1953); ags—radius of 95% confidence cone
of the mean direction; Plat, Plong—latitude, longitude of the virtual geomagnetic pole (VGP); dm, dp—semiminor and semimajor axes of 95% polar error ellipse. Aqs—radius of 95% confidence
cone of the paleomagnetic pole.

*Pass a reversal test (McFadden and McElhinny, 1990), class B (critical angle y. = 9.4°; observed angular difference v, = 8.2°).

TPass a reversal test (McFadden and McElhinny, 1990), class C, with a critical angle 12.4°, and observed angular difference is 7.7°.

$(1) Mean pole (pole “XZ”) by averaging the 21 site-level VGPs from the Hsuchuang Formation reported by Zhao et et al., 1992; Huang et al., 1999 and this study; (2) All 21 sites jointly
passed a reversal test (McFadden and McElhinny, 1990), class C (critical angle y. = 2.6°; observed angular difference v, = 13.9°); (3) A regional tilt test is positive at 95% and 99% confidence



(McElhinny, 1964), Ks/Kg = 18.9685 > F(2*(n2-1), 2*(nl-1)) at 5% (1%) point = 1.69 (2.11); (4) A regional tilt is also positive at the 95% and 99% confidence (McFadden,1990), critical Xi at
95% =5.34, at 99% = 7.48; Xil IS =13.1, Xil TC=1.04; Xi2 IS = 13.4, Xi2 TC = 3.30.



7. Table DR2

TABLE DR2. SELECTED CAMBRIAN TO MIDDLE ORDOVICIAN PALEOMAGNETIC POLES FROM NORTH CHINA CRATON AND CA. 510-500 Ma
PALEOMAGNETIC POLES FROM LAURENTIA, GONDWANA, BALTICA AND SIBERIA USED FOR RECONSTRUCTION

Pole Rock unit Age (Ma) Plat (°N) Plong (°E)  Ays(°) 1234567 (Q) References

North China Craton

0, O, limestones - -31.5 147.7 7.0 1111111 (7)  Huang et al., 1999

O, O, limestones - -28.8 130.9 12.3 1111110 (6)  Zhao et al., 1992

0O, O, limestones - -37.4 144.3 8.5 1111110 (6)  Huangetal., 1999

GC Kushan and Changshan formations ca. 500-490" -31.7 149.6 54 1111110 (6)  Huang et al., 1999

zX Changhsia Fm ca. 504-500" -36.3 147.1 8.1 1111110 (6)  Huang et al., 1999; this study
X7 Hsuchuang Fm ca. 505 -31.8 140.4 5.3 1111110 (6)  This study

XJ Xinjin and Wudaotang formations ca. 514-509" -18.5 161.9 6.5 1111101 (6)  Huangetal., 1999

Laurentia

TS Taum Sauk limestone ca. 500 34 355.1 7.1 1110101 (5)  Dunn and Elmore, 1985

RY Royer Dolomite ca. 500 -12.6 337.3 3.5 1111101 (6)  Nick and Elmore, 1990

FM Florida Mountains auriole 510+5 6.0 349.0 8.0 1110111 (6)  Geissman et al., 1991; Amato and Mack, 2012
TP Tapeats Sandstone ca. 508 -1.7 342.6 2.5 1100111 (5)  Elston and Bressler, 1977
Gondwana

G510° Middle/Late Cambrian ca. 510 9.6 175.6 4.6 - McElhinny et al., 2003
Baltica

NV Narva Cambrian sandstone, Russia ca. 500 342 79.8 5.5 0110111 (5)  Khramov and losifidi, 2009
Siberia

KB Khorbusuonka limestone ca. 502 41.6 321.8 2.0 1111111 (7)  Gallet et al., 2019

Notes: Plat/Plong—pole latitude/longitude; Ags—confidence circle of the pole; Q—quality value (maximum of 7; Van der Voo, 1990); Fm—Formation; Gp—Group; O;—Lower Ordovician; O,—
Middle Ordovician.
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*Ages are based on the updated Cambrian bio-stratigraphic and chronostratigraphic framework of the North China Craton (e.g., Zhu et al., 2019).
fPole Latitude/Longitude corrected for inclination shallowing with flattening factor of 0.6 following Torsvik et al. (2012).
$Ca. 510 mean pole for Gondwana in NW African coordinates calculated by McElhinny et al. (2003).



8. Table DR3

TABLE DR3. EULER ROTATIONS FOR THE PALEOGEOGRAPHIC RECONSTRUCTION
IN THE MIDDLE CAMBRIAN (CA. 505 Ma)

Plate Latitude Longitude Angle
@) @) @)
Gondwana (in NW African coordinates) using the pole
“«G5107 -1.9 83.8 100.2
Laurentia using the pole “TP” -42.5 5.9 145.8
North China Craton using the pole “XZ”
Northern hemisphere option -28.0 -54.1 193.9
Southern hemisphere option -14.8 58.0 -59.9
Baltica using the pole “NV” 25.9 -71.3 -156.3
Siberia using the pole “KB” -18 5.1 -148.2

Notes: Poles used for reconstruction are listed in Table DR2. All the rotations are relative to the

absolute framework.
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