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New AMS and paleomagnetic results of Early Cretaceous
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Abstract A number of studies have reported the paleomagnetic results of Cretaceous red beds
from the Hainan Island, but these results are difficult to accommodate with existing
paleomagnetic data and geological observations in the South China Block. In order to solve this
discrepancy, we conducted a joint paleomagnetic and magnetic anisotropy study on 14 sites (132
samples) of the Cretaceous red beds. The results of anisotropy of magnetic susceptibility (AMS)

show that the degree of anisotropy (the ratio of maximum and minimum axes of AMS ellipsoid,
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tectonic strain.
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ki /ks) sthe degree of lineation (the ratio of maximum and intermediate axes k,/k,) and the degree
of foliation (the ratio of intermediate and minimum axes k,/k;) of the samples is 1. 018, 1. 014

and 1. 004, respectively. The directions of k; are not vertical to the bedding planes as it would be

expected from normal depositional and compaction processes. Instead, in one site, the directions
of k, are coincident with the intersection of joint fractures that represents the intermediate stress,
suggesting that the distribution pattern of magnetic particles had likely been changed during
Thermal demagnetization shows the unblocking temperature of > 660°C.
Therefore, the main magnetic particles are hematite, as the same result from previous scholars.
The characteristic remanent magnetic (ChRM) direction is distinctive from present geomagnetic

direction. At 80. 4% unfolding (95% confidence interval is 77% =+ 12. 2%), it achieves the

maximum value of precision parameter (k), and the mean ChRM direction is D= 359, 9°, [ =
43.4°%,=170. 2,a0; = 4. 8°. This direction is consistent with results from previous scholars, and
thus our samples are representative. However, these results are inconsistent with paleomagnetic
data and geological observations from nearby regions in the mainland of the South China Block
(SCB). For example, if compare the magnetic paleopole (83. 8°N,108. 4°E, ag; =4. 7°) of Hainan

Island calculated by our data with the Cretaceous magnetic reference pole of SCB (80. 1°N, 204. 1°E,

as; =2.5"), it shows that Hainan Island moved southward by about 6 latitude distance relative to
SCB since Cretaceous. However, it's hard to happen because SCB was fixed near the present
place and thus Hainan was not likely to locate at the place northern than today by 6 latitude. And

geological survey has not found a huge fault that could detach Hainan Island from SCB for such

Cretaceous paleolatitude for the Hainan Island.
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long distance. We interpret the ChRM as being carried by detrital hematite particles but changed
during deformation because of tectonic strain-induced particle rearrangement.
Keywords

Therefore, the
Cretaceous paleomagnetic direction carried by the red beds is unlikely an accurate record of the

Hainan Island, Early Cretaceous, Red bed, AMS, Paleomagnetism
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Fig. 1  Simplified geologic map of the Hainan Island

showing the east-west trending faults, the Cretaceous

sedimentary basins (gray area), and our sampling localities
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Table 1 A list of sampling localities and numbers of individual cores of the Early Cretaceous red beds from Hainan

Ho 1 A7 B GPS A br RAFY B AR
b B R S ] R 19°14'N,109°27'E Fh1~2 HN001~HNO021 21
SRR SV 3] 19°14'N,109°26'E FiH 3~5 HN022~HN43 21
M S 19°05'N,109°25'E Fe i 6~11 HN44~HN107 64
SR YN sk 19°12'N,109°29'E R 12~14 HN108~HN133 26
Bt - 14 >R A5 - 132

TE 4R 2 TR B L2 3.
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Fig. 2 Equal-area projections for the maximum (k,, square), intermediate (k, ., triangle) and minimum (k;, circle) axis

of AMS ellipsoids from each site of the Early Cretaceous red beds (all in the bedding coordinates)
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Fig. 3 Equal-area projections of conjugate joints and cleavages measured at the sampling sites (Geographic coordinates)
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Table 2 Statistic results of the site mean AMS parameters of the Early Cretaceous red beds
e K o ] Al /Nl
K N P F L
M D) /1) M D) /1) M D) /1) ags (1)
Kl 18 1.033 1.012 1.021 1.018 206.0/28.4 0.997 57.7/57.6 0.985 304.0/14. 3 13.6/2.6
K 2 31 1.023 1.003 1.019 1.014  202.4/29.4 0.995 292.9/1.0 0.991 24.7/60.5 44,7/5.3
K3 7 1.017 1.003 1.014 1.010 110.8/18.0 0.997 328.3/67.8 0.993 205.0/12.7 61.0/7.6
K4 22 1. 015 1. 004 1.011 1.009 207.7/41.1 0.998 358.4/45.0 0.994 104.0/15.1 20.9/7.9
KM5 14 1.012 1.004 1. 008 1.007 196.7/27.7 0.999  296.6/18.1  0.995 55.6/56.0 17.3/2.7
K6 10 1.017 1.005 1.012 1.010  216.4/19.9 0.998 89.1/59.1 0.993 315.1/22.6 14.0/3.5
KA T 30 1.016 1.005 1.011 1.009 217.9/20.3 0.998 124.9/8.2 0.993 14.1/68.0 36.0/9.2
K8 18 1.016 1.003 1.013 1.009 213.7/19.2 0.997 108.3/37.2 0. 994 325.2/46.5 13.2/4.6
K9 37 1. 024 1. 01 1.014 1.013 211.7/18.5 0.998 113.8/22.4 0. 989 337.5/60. 3 21.0/4.8
K10 16 1.029 1.011 1.018 1.016 248.2/8.3  0.998 153.2/30.5 0.987 351.8/58.1 16.5/2.3
KA 11 34 1.022 1.011 1.011 1.011  213.2/16.2 1.000 119.7/11.7 0.989 355.4/69.8 16.3/4.3
K12 16 1.026 1.009 1.017 1.014 186.4/19.8 0.997 297.0/44.3 0.988 79.4/39.1 19.6/8.3
K13 20 1. 041 1.015 1.026 1.022  190.9/25.2  0.996 324.7/55.8 0.982 90.2/21.5 14.1/7.9
KA 14 14 1. 045 1.017 1.028 1.024 186.8/22.0 0.996 311.7/54.8 0.98 85.4/26.0 23.7/2.2
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Fig. 4 Zijderveld diagrams of thermal demagnetization of typical samples from each site of the red beds
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Table 3 Statistic results of remanent components isolated from each site of the red beds
2 AR b 3R AL bR T 2 A bR T
T 2 Y K i n/N K ags /(%)
D/ I/ D,/ (*) I,/ () D/ (" I,/
KA1 229 39 9/9 24 16.7 9.6 50.3 50. 3 7.3
K2 222 27 12/12 20.9 12.7 15.8 37.6 26.8 8.5
K3 166 36 5/5 347.8 19 349 54.9 109. 9 7.3
K4 194 35 9/9 7.4 22.8 2.7 57.5 48.9 7.4
=) 159 34 7/7 342.9 19 345.1 52.9 243.1 3.9
K6 234 19 5/5 6.6 39.6 350.7 50. 6 65.6 9.5
KA T 240. 3 20 13/13 14 39.6 357.2 51.4 115.6 3.9
0 o K8 240. 3 20 9/9 1.7 38.9 344. 4 46. 8 168. 2 4
K9 258 33 16/16 7.5 34.8 342 38.9 43.1 5.7
K10 191 22 5/5 8.3 20.7 7.6 42.7 103. 3 7.6
KA 11 279 22 16/16 11.6 41 353.2 38.4 52.8 5.1
K12 222 34 8/8 8.7 38.5 0.5 53.7 66 6.9
K13 236 29 10/10 12.6 17.6 1 36.9 60. 6 6.3
Kb 14 237 33 8/8 9.9 21.5 353 40.7 212.4 3.8
8.1 26.6 - — 31.4 7.2
P R A1 14/14
- — 356.9 47 64.4 5
Kl 229 39 8/9 32 25 16 60. 9 174. 4 4.2
K2 222 27 11/12 30.8 28.2 24.9 54.5 625.3 1.8
K4 194 35 9/9 18.3 35 24.2 69.8 75.7 6
K5 159 34 /7 355.8 39.6 20.1 70.2 165. 1 4.7
K6 234 19 3/5 17.3 40.9 2.5 54.8 727.8 4.6
KA 240. 3 20 4/13 20.3 40. 2 4.1 53.8 486. 1 4.2
o 3 T Kb 8 240. 3 20 8/9 19 39.4 3.1 52.6 932.5 1.8
KA 9 258 33 15/16 27.6 39.3 354.6 53.1 201.1 2.7
Fs 11 279 22 11/16 27.6 46. 3 3.2 48.9 356.9 2.4
K12 222 34 5/8 21.9 29 5.8 59.5 372.9 4
K13 236 29 8/10 20.9 27.9 1.6 49.4 297.9 3.2
K 14 237 33 8/8 25.9 27.4 7.2 53.1 927.6 1.8
BT AT 1Y 12/14 21.8 35.2 — — 61.6 5.6
- — 8 57 87.1 4.7
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paleomagnetic poles from the Hainan Island
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the Hainan Island
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