The @ 8 x 7 km elliptical Warwick Impact Crater ( East-Australia)

- Raman Spectra of selected Rock Samples - byHarryK.Hahn,30.6.2021 -

Summary :

The @ 8 x 7 km elliptical Warwick Crater is located in East-Australia =150 km south-west of Brisbane,
near the town Warwick. The crater is visible on the Magnetic Intensity Map as a precise elliptical structure

This elliptical ring structure indicates an oblique impact crater. This means the impactor arrived in a very
shallow angle of probably < 10°. The orientation of the elliptical ring structure corresponds to the
orientation of the assumed ejecta blanket ( see lines on the geological map which mark the ejecta blanket )
The age of the oblique impact in all probablility is = 252 Ma. ( = PT-boundary age ). The red- and pink
colored rock types on the geological map, which present ejecta of the crater, formed = 230-250 Ma ago !

The impact direction of the elliptical Warwick Crater points towards the Cape York Crater (-chain ).
Therefore the @8 x7 km “Warwick Crater” probably was caused by a large ejecta fragment of the Cape York
Impact Event. But it is also possible that it was caused by an ejecta fragment of the PT-Impact Crater.

(= weblink to my Permian Triassic Impact Hypothesis : see Part 1 (P1) & Part 2 (P2) of my hypothesis )
( Please also read my study : = The 320 km Cape York Crater ( or alternative : weblink 2)

| have analysed some rock samples which | have collected inside the @8x7km elliptical Warwick Crater.

The Raman spectrum of quartz from sample site 43 provides first evidence for an impact shock event
as the probable cause of the elliptical ring structure of the Warwick Crater. The shifts of the main
Raman peaks, of the analysed quartz, to the lower frequencies 463 and 204 cm™, provide indication
for an impact shock event that caused a shock pressure of around 22 GPa.

Further indication comes from the Raman spectra of quartz grains from sample site 53 which show shifts
of the main Raman peaks to the lower frequencies 263 and 205 (204) cm™ , and from Raman spectra of
sample site 51 and 54, which show shifts of the main Raman peaks of the analysed quartz grains to the
lower frequencies 263 and 205 cm™ , to 260 and 126 cm™ and to 262 (265) and 204 (207) cm™.

Microscopic images of some of the analysed quartz grains may provide further proof for a shock event.
( see images on the pages : 7,11,12 and 22).
All spectra were made with a BRUKER Senterra-1l Raman Microscope (wavenumber precision <0.1cm™)

- Images of the analysed rock samples and photos of the sample sites are in the Appendix at page 23.
- More images of all sample sites are available on www.permiantriassic.de or www.permiantriassic.at
- General Summary of my Analysis : see Part 6 (P6) of my PTI-hypothesis (P1) / References : page 29
Note: A shock pressure of 20 GPa exceeds every pressure caused by normal terrestrial metamorphism.

The indicated shock pressure of =20 GPa is lower than the shock pressure that occured in other large
impact craters on Earth. This indicates that the “Warwick Crater” was caused by an oblique impact and

that the impactor (= ejecta of the Cape York Crater or PT-Crater) impacted with low velocity <8 km/s.
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The @ 8 x 7 km elliptical Warwick Impact Crater

In all probability this crater is a secondary-crater of the Cape York Impact, which was a large-scale secondary
impact event in NE-Australia caused by the Permian-Triassic (PT) Impact Event, according to my PTI-hypothesis.

But it will be difficult to proof this impact crater | Because the shock pressure
that has formed this crater, was relatively low !, probably mostly <<= 22 GPa.
But there is clear geophysical evidence for the crater. The magnetic anomaly
map shows a clear signature of the crater and the topography ( = see satellite
map ) still shows an intact section of the elliptical crater-wall (see right image)
( Please also read : = The 320 km Cape York Crater ( alternative : weblink2)
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ample Site 43 : Stone 1_spectral indicates: Quartz ( = see RRUFF_CSresults )
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 463, 204 and 127
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The spectral lines 463 and 204
indicate that the Quartz was
exposed to a shock pressure of
around 22 GPa!
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Sample Site 53 : Stone 1_spectra 1 (grey mineral) indicates: Quartz

(= see RRUFF_CS results )
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Indication for a shock event are the shifts of the marked Quartz spectral lines towards 263 and 205
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around 20 - 22 GPa
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Sample Site 53 : Stone 2_spectra 1 (white mineral ) indicates: Quartz
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Indication for a shock event is the shift of the marked Quartz spectral line towards 204 (207)
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Sample Site 54 : Stone 1_spectral indicates: Quartz (= see RRUFF_CS results )
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Indication for a shock eventare the shifts of the marked Quartz spectral lines towards 262 and 204 ( double-peaks)
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Microscopic Images : Sample from Sites 43, 53 & 54 - original state ( no preparation for analysis )

Sample Site 43 : Stone 1_spectral indicates: Quartz - Imagesize: ~ 400 x 300 um




Sample Site 51 : Stone 1_spectral |nd|cates. Quartz
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Indication for a shock event are the shifts of the marked Quartz spectral lines towards 260 and 126
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Sample Site 51 : Stone 2_spectra l indicates: Quartz (= see RRUFF_CS results )
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Sample Site 51 : Stone 2_spectra 2 indicates: Albite (= see RRUFF_CS results )
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Microscopic Images : Sample from Site 51 - original state (no preparation for analysis )

Sample Site 51: Stone 1_spectral indicates: Quartz - Imagesize: ~ 400 x 350 um
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Sample Site 51: Stone 2_spectral indicates: Quartz - Imagesize: ~ 300 x 200 um

Sample Site 51: Stone 2_spectra 2 (black mineral) indicates: Albite - Imagesize: ~ 400 x 300 um




Microscopic Images : Sample from Site 51 - original state (no preparation for analysis )

Sample Site 51: Stone 1_spectra 2 indicates: Orthoclase - Imagesize: ~ 200 x 200 um

Sample Site 51: Stone 1_spectra 3 indicates: Labradorite - Imagesize: ~ 150 x 100 um
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Sample Site 48 : Stone 1_spectra 1 indicates: Albite - Imagesize : ~ 200 x 200 um




Sample Site 48 : Stone 1_spectral indicates: Albite (= see RRUFF_CSresults)
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Sample Site 48 : Stone 1_spectra 2 indicates: Anorthoclase ( or Albite) (= see RRUFF_CSresults)

- This result is guesswork because the spectra contains less information !

iG]

@ chemit @ Chenil

[ CrystalSleuth: EXTRACT_48-WARW.0_000005.0_NK_Y_G1 - X
File Edit Mode Help
ibjue] B 1 Eliclal <>
E‘ Fie Manager | Specrdit Raman Library | xRay |
{ % Match: Spectrum Name: MRUFF ID: A
! B Pyrope (532nm) RG0S
{ 3 Wiiferite (532nm) ROSD143
| 75 Hedenbergite (532nm) ROS0040
B Brassite (532nm) RO60042
] ] Brianyoungite (532nm) RO60431
f 75 <) A Uodase (5320} ROS00S4
| | % Bramnerite (5321m) ROB0091
{ | i ] Fluorite. (532nm) ROS0046
| 75 Mustuvile (552im1) RO40108
| J\ 7 Plattnerite (532nm) RO80019
] Reyerite (5321m) RO60743
| £ bl Amesite (532nm) RO7D132
, l 7= Raite (532nm) Ananass Y
! < >

//\\me W_M_Wﬁnpﬂ/\/\%wwwvv Search

\ ‘{ ! \ Anorthodlase
! & { JOAIS_ 2 0 8
1 Mt. Erebus, Antarctcs

.‘J{ \‘ i ’\' |
e
J ! ./ M\ £y f T

T
1335 1485

T T T
3s 285 a3s ses 7as ass 1098 1185
E ® ® =
g 8 B & o= © - = @ o oo ©w =T ® T o & =

800

700

500

500

400

300

200

100

1150 1100 1050 1000 950 500 850 &00 750 700 850 800 550 500 450 00 350 300 250 200 150 100



Sample Site 51 : Stone 1_spectra 2 (dark mineral) indicates: Orthoclase (= see RRUFF_CSresults )
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Sample Site 51 : Stone 1_spectra 2 (dark mineral) indicates: Orthoclase
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Sample Site 51 : Stone 1_spectra 3 (white mineral) indicates: Labradorite
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Sample Site 51 : Stone 1_spectra 3 (white mineral) indicates: Labradorite (= see RRUFF_CSresults)

35006 To
407eet6 e L i

LEZ v [® Crami1 @ chemiz | Samp|e .

d;\,LW“L‘W T s Ll
ot

o sl

e

1 CrystalSleuth: EXTRACT_51-WARW_2(white).0_000005.0_G2 = X
File Edit Mode Help
| B8] B2 2|y EL.‘&:.Q] <>
Fie Marager | Specrdt RamanUbrary | vaay |
% Matchi | Spectn [ rRUFFID: A
o7 <) Labradorite {532nm) ROS0104
57 Labradorite (532m) ROS0221
57 Labradonte (532nm) ROG0082
% Labradorite (532nm) RO50193
95 Oligoclase. (532nm) RO70263
55 Massicol (S320mi) RO60454
54 Bindheimite (532nm) RO50546
94 Anorthodase (5320m) ROS0054
94 Byluwnile (532iem) RO70510
53 Siderite (532nm) RD40034
93 Fauasite-Ca (5320m) RO70462
93 Jamesite {532nm) ROGO274
o3 Cohalfintharmeverite (532... RO7TDSW ¥
< >
Search
ROSD104
i 7

wn

T T T T T T T
140 280 az0 700 840 sa0 1120 1280

abradorite
Na_0.50.3.Ca 0.50.7.Al_L51.7.65 252308

1176
—1083
—1025
——1006

287
—197
—174

o4
893
795
7
608
— 566
— 608
T
414
— 68

3500 4000 4500 5000 5500 6000

3000

2500

1200 1150 1100 1050 1000 950 900 850 800 750 700 850 600 550 500 450 400 350 300 250 200 150 100



(= see RRUFF_CS results )

Sample Site 53 : Stone 2_spectra 2 indicates: Quartz

@ Oerden & Chami |

i

@ Chami? @ Selection view

i
1
E

% 1 X0 @0 o9 e 10 190 e @ Wa W0 WM T MO @ e se oW
™ CrystalSleuth: EXTRACT_Warw_53_(quarz_2).0_000002.0 a = K
File Edit Mode Help

) wla|

Eldlalx] gilicia| <[>

Fie Manager | Spectait Raman Lbrary | xRay |

A0 4250 4500 4750 SODO 6350 5500 G750 BOOD  ©250 @500 B7S0 7000 7250 T5)0 7750 8OO0 8250

an

2350

770

—&73

—657

T
aso 1010

—ag7
—iBy
— 3
— a5
—%

%Match: | Spectrum Name: | RRUFFID: &

82 <) Quartz (532nm) X0B0O16

81 Quartz (532nm) X0B0015

81 Quartz (532nm) ROGOGO4

n Quartz (532nm) RO40031

bl Quartz {532nm) RO50125

8 sugiite (53nm) HU/UbES

77 DachizrditeNa (532nm) ROG1116

74 Edgarbaleyite (5320m) ROB0500

74 Sodalite (532nm) RO60405

74 Sutldlile (532m) RO40141

7 Sadalite (532nm) anRN4TE

3 Sodalite (532nm) RO60435

73 Sodalite (537nm) anAniss
« 3

Search

127

4000 875 8An @28 San AYA ARl RS

a0

778

700

B75  e&Ea A25 e0n

a7

=50

m)n 475 450 428 400 WA W™ 28 W0 ITR

220



00 3400 3800 OO 4000 4200 4400 4600 4800 S000 5200 5400 SEO0 5800

Sample Site 47 : Stone 1_spectra l indicates: Quartz (= see RRUFF_CS results )

@ Ovenien D Cheri? @ Crmid  Salecton v

@ Chemit P Gemi2
Select race

(@ s |
Pt bee:

00 contons gt

(820 spot st

(020 pixei it

O canvtons plot

(0 cokemn ot

O30 epharm st

Potmode
[@cormnmnmaies -]

Plavback conols

™| CrystalSleuth: EXTRACT Warw_47_000000.0 a = K

1800 2000 2300 2400 200 2600 3000

File Edit Mode Help
ilik| @& = Eligja) <>

Fie Manager | Spectait Raman Lbrary | xRay |
%Match: | Spectrum Name: [ RRUFFID: A~
o5 <) Quartz (5320m) 080016
%5 Quartz (532m) 080015
91 Quartz {532nm) RO60S04
94 Quartz (53rm) ROSD125
93 Quartz (532m) RO40031
86 Dachiarditeia (332nm) ROGLLIG
R4 Sadalite (537nm) RNAD43A
8 Sodalte (5320m) ROA141
83 Edgarbaieyite (532m) ROGO500
83 Sodalite (532nm) RO60116
82  Sodate (320m) ROE0405
82 Sodate (532nm) RO60354
B2 sedalite (s €nm) wibasn Y
< >

Search

|

f |

e ~A —Aﬁm_/

T
s15 845 775 s05 1038 1168 1205

Indication for a shock event s the shift of the marked Quartz spectral linestowards 203 ( double-peak)

—1160
127

203

f T Y TH

The spectral line 203 indicates
that the Quartz wasexposedtoa
shock pressure of = 20- 22 GPa

1150 1100 1080 1000 950 300 850 200 750 700 50 80 550 500 450 400 350 300 250 200 150 100



£400

B0J 1800 2000 2200  240C 2600 2800 300C 3200 3400 3500 3600 4000 4200 4400 4600 4800 5000 5200

Sample Site 47 : Stone 1_spectra 2 indicates: Albite (= see RRUFF_CS results )
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Microscopic Images :

Samples from Sites 53 and 47 - original state ( no preparation for analysis )

Sample Site 53 : Stone 2_spectra 2 indicates: Quartz - Imagesize: ~ 400 x 400 um

Sample Site 53 : Stone 2_spectra 2indicates: Quartz - Image size : ~ 400 x 400 um

Sample Site 47 : Stone 1_spectral indicates: Quartz - Imagesize: ~ 250 x 150 um




Appendix1: Photos of the rock samples from sample sites : 43, 47, 48, 51, 53 and 54
- See next page !

Please note : Photos of Sample Sites and other sample sites
are also available here & weblink: Sample Sites — @ 8 x 7 km Warwick Crater
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' ejected
 material

The Warwick Crater area is accessible over
an unsealed road, through a gate, from the
Cunningham Highway near Montrose (sign :
Greymare ). It lies on private pasture land.
But the marked roads are accessible. The
red marked rock type on the geological map
has a measured age of 230-240 Ma
(probably PT-boundary age ! ) And the
surrounding grey rock-type has an age of
330-370Ma. The markings on the geological
map below indicate that the grey- and red-
colored rock-types seem to be the result of
ejecta, probably from the 320 km Cape York
Crater, that was scattered over this area !
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https://www.permiantriassic.de/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/43/43.html
https://www.permiantriassic.de/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/47/47.html
https://www.permiantriassic.de/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/48/48.html
https://www.permiantriassic.de/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/51/51.html
https://www.permiantriassic.de/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/53/53.html
https://www.permiantriassic.de/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/54/54.html
https://www.permiantriassic.de/Samples__warwick.htm
http://www.geoscience.gov.au/cgi-bin/mapserv?map=/nas/web/ops/prod/apps_www-d/mapserver/geoportal-geologicalmaps/index.map&mode=browse&layer=map250&queryon=true
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The rock samples are from the boulders

visible in the image

Photos of the rock samples from
the sample sites : 43, 47, 48, 51,
53 and 54 and from other sites are
also available here : Sample Sites-
@ 8 x 7 km Warwick Crater
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https://www.permiantriassic.at/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/43/43.html
https://www.permiantriassic.at/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/47/47.html
https://www.permiantriassic.at/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/48/48.html
https://www.permiantriassic.at/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/51/51.html
https://www.permiantriassic.at/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/53/53.html
https://www.permiantriassic.at/East-Australia__Warwick__Documentation_of_Rock-Samples/Photos_of_Sample-Sites__(Warwick-Area)/54/54.html
https://www.permiantriassic.at/Samples__warwick.htm
https://www.permiantriassic.at/Samples__warwick.htm
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Sample site 53 is located on a section of the original elliptical crater-wall of the @ 8 x 7 km Warwick Crater
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Appendix2: A short overview: The Raman bands ( peaks ) of Quartz shocked with 22-26 GPa
In order to verify a sample site as an impact site or impact structure, shock-metamorphic effects must
be discovered in the rocks of the sample site. This can be done by different methods.

For example with the help of PDFs ( planar deformation features ) which are visible in the quartz with
the help of a microscope. However this requires careful preparation of the samples and expertise.

Another, easier method, is the use of a RAMAN microscope. Micro-RAMAN Spectroscopy on quartz
grains in the samples can provide the first evidence for a shock event, that was caused by an impact.

Mc Millan et al. (1992) and others have shown that the main RAMAN-peaks of Quartz shift towards
lower frequencies if the Quartz was exposed the a shock-pressure > 15 GPa. —> see diagram below

The shift of the main quartz RAMAN-peaks can be used to identify quartz that was shocked by an impact

shocked
at 26 GPa - 461 —

I f
shocked '
at22GPa- 463 —j |

shocked at = 26 GPa
—>peak shift =2-4 cm-

.

shocked at = 22GPa
—>peak shift =1-2 cm-

intensity (arbitrary units)

unshocked- 464 —

( = orshocked
up to =15GPa)

unshocked a-Quartz

( @ or Quartz shocked up
to =15 GPa = no change
in the main peak positions

464

Quartz shocked with 22 GPa and 26 GPA shows shifts of the main RAMAN-peaks of 1- 4 cm™ to lower frequencies

Appendix 3 : Raman spectra of (W) weakly-shocked & (M) moderately-shocked Alkali-Feldspar
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https://en.wikipedia.org/wiki/Shock_metamorphism
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