Are carbonates from the India-Asia collision remagnetized ?
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* There are many clear evidences of remagnetizations in the region, especially
when this remagnetization is carried by Pyrrhotite.

* |n the presentation we review the evidences for remagnetization in the
Tethyan Himalaya.

 \WWe however challenge the interpretation that secondary magnetite are derived
from alteration of pyrite.

* Results from a carbonate sequence from the Qiantang indicate that the
alteration of pyrite mainly produces iron hydroxides.



Pyrrhotite : plenty of evidences in previous publications
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More evidences in recent publications
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Possible cause of the remagnetization:
early Miocene adakitic volcanism



Rapid drift of the Tethyan Himalaya terrane before
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Medium temperature component
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Conclusion : This reliable paleomagnetic dataset passes positive fold tests and supports that the northern Tethyan Himalaya
was located at 6.3+4.3°S during 60-58 Ma.
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Early Paleocene Paleomagnetic Results from
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Expanse of Greater India in the late Cretaceous )

Check for
updates
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Tethyan Himalaya
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Fold tests are often ambiguous with most of the samples on the
same fold limb.

Could the ChRM be secondary?
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3/31/2016 WD HV mag = det spot dwell 30 pm 3/15/20186 o I A N e A I T e — g YT — 3/31/2016 WD HV mag = | det |spot dwell ——5pum—— 3/31/2016 WD HV mag = det spot dwell 50 pm
3:00:43 PM 10.9 mm 15.00 kV 3 000 x BSED 5.0 |10 ps PKU-SESS-SEM 10:09:18 AM [11.0 mm|12.00 kV| 4 788 x |Z Cont! BSED PKU-SESS-SEM 12:52:40 PM 10.8 mm 15.00 kV 15 772 x\BSED! 5.0 10 ps PKU-SESS-SEM 1:33:01 PM 10.8 mm 15.00 kV 1 098 x BSED 5.0 |10 ps PKU-SESS-SEM

3/31/2016 WD HV 'mag = det spot|/dwell 20 pm 6/18/2015 |dwell| WD | HV | mode |[mag O] 50 pm — 4l 6/18/2015 [dwell] WD | HV | mode |mag O 20 pm 15 [dwell] WD | HV | mode |mag O
1:54:36 PM 10.8 mm 15.00 kV'5 225 x BSED 5.0 |10 ps PKU-SESS-SEM 1:59:04 PM | 30 ps |10.8 mm|12.00 kV|Z Cont| 2 215 x PKU-SESS-SEM 2:09:52 PM | 30 ps [10.8 mm|12.00 kV!Z Cont! 5 137 x PKU-SESS-SEM :26:25 PM | 30 ps [10.8 mm|12.00 kV|Z Cont| 4 933 x PKU-SESS-SEM

Huang et al. interpret the SEM/EDS data as evidence for the transformation of pyrite to
magnetite.
But the amount of magnetite should be huge and should result in strong magnetic
properties
and this is not what it is observed




3/31/2016 . WD HV l{wag o det spbt dwell - '
2:07:07 PM 11.0 mm 15.00 kV 3 568 x BSED 5.0 |10 ps

PKU-SESS-SEM

No evidence for a large
amount of magnetite In
the samples.

But In some cases
there Is goethite
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carbonates are pervasively
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Same interpretation than in the previous paper
Same problems with SEM/EDS data
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8/5/2018 wD HV mag del spol dwell S0 pm 0182016 WD HVY t s dwell | Q pm WD HV mag det spot dwe 10 pm
43415 PM 11.4mm 10.00 kV 1810 x BSED 5.0 10 ps PKU-SESS-SEM 4:41:37 PM 105 mm 2000 kV 67771 x BSED | 45 [100 us (U-SESS-SEN 2:43:53 PM 11.2 mm 10.00 kv 10 101 x BSED 5.0 10 ps PKU-SESS-SEM

10GUB19 _ | y 10GUB29

WD HY mag 1| det | spot 30 pm : 8/5/% ‘ WD HVY mag del spol dwell - 20 ym ar29/2016 | WD HY -mag
MI10.8 mm 2000 kV 2726x |BSED | 4.0 130 us PKU-SESS5-SEM 9 PM 11.5 mm 10.00 kV 4 695 x BSED 5.0 10 ps PKU-SESS-SEM 4:48:23 PM 108 mm 2000 kV 2810

,

2912016 WD HV mag (1| det |spot|d Q2912016 WD HY mag (1| det |spot| dwel 40 um wo182016, WD v ag det |spot| dwe 20 pm Qr29/2016 WD HY mag
348 PM 108 mm 2000 kV &86x |EBSED | 40 SS-SEM 412714 PM 108 mm 2000 kV 2102 x |BSED | 40 130 ps PKU-SESS-SEM A&592TEN 105 mm 2000 kV 3105 x ESED | 45 |30 us (U.SESS-SEN 453 PMI10.7 mm 2000 kV 3644x |E
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373112016 WD IV mag del |spo! dwel 10 wr 10 WD det |spot| dwe S i WO HY det spot| dy

) FK SEM 40213 PM 109 mm 1500 kV 8 418 x|BSED! 5.0 10 us V) 4:36:52 PM 20.00 kV|[13 839 x 45 [100 ps PKU-SESS-SEM 237 PM|10.5 VvV 9871 3SED 4.5 [100 ps| PKU-SESS-SEM
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Same story on Triassic carbonates from the eastern Qiangtang.
Huang et al. use SEM/EDS data to interpret the paleomagnetic data.

Thermal demagnetizations just show the removal of a recent-field
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The In situ high temperature component has steep inclination and is clearly pre-
tectonic. The tilt corrected inclination is close to the expected one (square).
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7M10/2017 | WD HV  mag o | det spot dwell . 5 um . 71172017 WD HV |mag = det |spot dwell . 3 pm . 71172017 WD HV mag = det spot dwell . 5 pm . 71172017 WD HV mag = det |spot dwell - 4 pm
4:41:23 PM 10.6 mm 15.00 kV 15 067 x BSED 4.5 10 ps PKU-SESS-SEM 11:50:18 AM 10.4 mm 15.00 kV 25 937 x BSED| 4.5 10 ps PKU-SESS-SEM 11:59:54 AM 10.4 mm 15.00 kV 11 892 x BSED 4.5 10 ps PKU-SESS-SEM 11:53:51 AM 10.4 mm 15.00 kV 21 810 x BSED| 4.5 10 ps PKU-SESS-SEM

15XL2304

71912017 WD HV mag = det spot dwell - 4 pm
12:56:28 PM 10.8 mm 15.00 kV 24 000 x BSED 4.5 10 us : PKU-SESS-SEM

7/10/2017 | WD HV  mag = | det spot dwell 5pum 7/10/2017 | WD HV  mag = det spot dwell —5 pm —— 71912017 WD HV mag = det spot dwell 10 pm 71912017 wD HV  mag = det spot dwell 4 ym
4:31:42 PM 10.6 mm | 15.00 kV 19 540 x BSED 4.5 10 ps PKU-SESS-SEM 4:25:47 PM 10.6 mm|15.00 kV 10 654 x BSED 4.5 10 ps PKU-SESS-SEM 2:08:39 PM 10.7 mm 15.00 kV 8 204 x BSED 4.5 |10 ps PKU-SESS-SEM 2:14:33 PM|10.7 mm 15.00 kV 21 278 x BSED 4.5 10 ps PKU-SESS-SEM
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\V/F-Te

7119/2017 WD HV  mag det spot dwell - 10 ym
2:08:39 PM 10.7 mm 15.00 kV 8 204 x BSED 4.5 10 ps

# But this Is not magnetite N

Left: observation on SEM (this study)
Above: optical observation In
reflected light (this study)

The dark blue-grey colour
corresponds to pyrite weathering
products

BED-C 20.0kVv WD9.0mm



Comparison of images in
reflected light microscope
and SEM images

The dark blue grey is just
limonite and various iron
hydroxides

EDS data will give Fe and
O but it is not magnetite

Huang et al's
interpretation of SEM
data is questionned by
our observations



Conclusions:

We found no evidence for oxidation of early diagenetic pyrite to
magnetite in Triassic carbonates from the Qiangtang. Interpretation of
SEM data should not be done without microscope observation in
reflected light.

But that does not rule out the presence of a secondary magnetization in
the Tethyan Himalaya carbonates.

Is the remagnetization event in the early Miocene associated with
pyrrhotite widespread and affecting the carbonates with magnetite ?

Is there still any hope to determine the size of Greater India from Pmag
data ?

Recommendation: All the raw demagnetization data should be
published in the MAGIC database for a reassessment of all the data



