


PAPER IV HERRMANN ET AL.

Item DR 4: SIMS ion imaging analyses - Clast-poor impact melt

Tables DR4 to DRG6 only include ROIs where an ages is calculated. ROIs suffering from common Pb (f*°Pb > 2%)
and with ages with high uncertainties (absolute error exceeds age value) are excluded (these ROIs are marked by dotted
lines in the U-Pb distribution maps).
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Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

60 um

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 274.0 pm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 56.8 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 53 grain 7
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Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

Grain 7

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 261.0 pm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 78.0 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 54 grain 39
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d. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculate

0.0E0
was

Grain 39‘

60 um '

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 353.0 pm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 48.6 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV

Ion image 55 grain 40
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HERRMANN ET AL.
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Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

I
BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 353.0 um. Right) HV = 15 kV, WD = 9.00 mm, View Field = 73.9 pm; close-up

of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb

spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metamictization

Ion image 56 grain 41
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Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.
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BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 444.0 pm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 55.2 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metamictization

Ion image 57 grain 43
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Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 373.0 pm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 61.3 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 58 grain 42
206Pb/238u - 1.3E1

11E1
9.4E0
8.1E0
6.7E0
5.4E0
4.0E0
2.7E0

1.3E0

0.0E0
Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

Grain 42

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 373.0 pm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 54.4 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 59 grain 20
206Pb/238u

8.6E0

7.2E0

5.8E0

4.3E0

2.9E0

1.4E0

0.0E0
Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

60 um

I
BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 301.0 um. Right) HV = 15 kV, WD = 9.00 mm, View Field = 52.1 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.

108



ictization

d metam

new 1mpact age an

U-Pb dating shocked zircon Mien crater

‘uonisodwod 9do10st qJ [e11Isa111 [Ppow (G/6T) sIowery] 29 401G Aep-1uasard Jurwnsse q ., Y1 WOIJ PAB[NO[ED Gy, PINSEIW UT J UOWWOD Jo 3Fe1ud1] (%] Jdlose

"SIOIID (WOSSIO) ONSIIEIS SUNUNOD T8 SANUTLIINU() “SUTES 1010919p 0] PIIDITI0D AT SONEI PIINSEIIN

.D>OQN uujwwm ut TMESHSO GOMuN—ZUAwU HOM Twmz AwHONmV $1sa121UT '«O mﬁo_muu 01 wTCO&mw.ﬁHOU ]l ey

W] UOIID9P SPaddxa L&wON DHDJB qJ vowrwrod .HO..H Pa1591100 SoneA SONEI PAIIAII0T)

4 TEEST P81 6°LET 00 el T0-AVSLY'T 9's1 10+30ST9'v 00000 00000 el 10-APSLIT 9'st T0+H0ST9y '8 00+dTFT9'L 8L 20-40179°C st 10-AE¥86'T el T0-APSLYT 00 00+30000°0 001 €1
S'LEL 9°€981 6°861 6°THOL Lo L TO-AL6ET'T §'ST 00+H0569°S 69000 6900°0 6'S T0-AS681°T P'ST  00+A9PEL'S '€ 00+HASPS8'T 9T T0-APE9H'T Ly 10-a¥$20°C 6'S 10-dS681°T 0°001 F0-dI69°€ LL6 1
60T S'€9ST 9651 0vIIL 00 (Al 20-40189°6 (418 00+AET0E'S 00000 00000 wn 70-40189°6 (418 00+dET0E'S L 00+H081S'T 0s 10-d1091°C €6 10-HITSP'T o 70-40189°6 00 00+30000°0 6L1 L
TLIT L0L9T Lelt L6lgl 8T €71 T0-ASSTO'T e 00+A8TOF'Y 8710°0 0810°0 89 T0-HALLST'T L 00+ULTI8Y'Y 9y 00+HEIL8'T e 10-ASTI6T 9s T0-HE66L'T 89 T0-HLLSTT LoL PO-dALLYY'6 T6€ 9
L'Lyt ST0LL 8Tl 679 00 el 10-4LTHO'L 09T 00+30€SL6 00000 00000  ¥EL 10-ALTFO'Y 09T  00+H0€SL'6 88 00+dISLE'S 'S 10-A1891°T 807 20-ASTOI'Y el 10-ALTHO'T 00 00+d0000°0 8 s
€681 TILLY 6591 €96L 00 ot T0-ATE80'T 0'8T 00+d0909°L 00000 00000 ol T0-ATE80°T 0'8T 00+30909°L 9 00+HAT6S0°€ vy 10-A9TsH'T €8 10-19808°T ot T0-AIE80°T 00 00+10000°0 LET 4
PEET €1891 6'ElE SEPTL 00 971 10-dr1€0°T TLe 00+dT00L'Y 00000 00000  9°TI 10-AF1€0°T TLE  00+ATO0LY  6°IL 00+305€99 8's 10-49S¥0°T  6°€T 720-4S069°T 9'7r 10-AFI€0°T 00 00+30000°0 08 [4
1°9sT 6'vP91 | 4114 T'99%1 €1 8€l T0-AETIO0T 6L 00+d1916°€ SET0°0 SET0°0 8 T0-dE0IT’T €L 00+79696°€ 69 00+APLIL'T a4 T10-46LT6'T VL 10-AvT6+1 '8 T0-AE0TT"T 07001 ¥0-4960T°L 981 1

ad 90z
TUs €EPIT oL TL8T 00 96T 10-AIE14'T re¢ 10+A8%61°T 0000°0 00000 967 10-AIE1H'T et 10+U8¥61°T 871 00+d+S98°% L1 0-A80ST¥ €€T 10-40008°T 96T 10-AIEIP'T 00 00+40000°0 8L 9T
Thoe €Th91 9LTT 670011 00 ot T0-A8600°T (241 00+H00LE'S 0000°0 00000 P91 10-A8600°T vl 00+H00LE'S €8 00+H98EET €L 10-A+986°'T L T0-AEEIT6 P91 10-48600°T 00 00+10000°0 8€1 ST
1'70e 0°L6TT I's1g 0°90¥1 00 €SI 20-40000°8 9'7¢ 00+dTEOL'Y 00000 00000 €SI 70400008 9°T€  00+HTEOLY 6 00+d1T84°T 9 10-As1zeET 8°01 10-AT6€L'T €SI 20-30000°8 00 00+30000°0 811 €T
9°€9T 8'se81 st £08€1 91 9vI TO-ALPET'T 8€l 00-+A188T'F £910°0 €910°0 88 10-ATTSTT 0zt 00+HELSTY Ls 00+H60VTT 8 T0-AEEI8T 08 10-H9T8S°T 88 10-dTTSTT 07001 P0-dSS69°8 81€ w
8'80¢ 1’8791 9'96€ 9'ELLY L 991 10-47200°1 0°€e 00+HSLST'E L9100 L9100 6 10-40ST1°1 T'ee 00+HTIIT'E YL 00+HSEEE'T 10-d16S0°€ 89 10-T8YET 6 10-40SZ1°T 0°001 $0-4¥876'8 (438 |14
ot TTLLn 690€ L'S8ST o s's T0-ALESD'T LT 00-+HLS8S'E 1700°0 17000 Ly TO-AEETT'T (4%4 00+d¥009°€ e 00+d101T°T €T 10-A981€°T Lre 10-A1#06'T Ly T0-AEETTT 07001 PO-AIBLI'T 0871 0T
Ex344 9'SE8¢ 901 00 r6T 10-49608°€ S9r 10+48600°9 00000 00000  ¥'6T 10-39608°€ 4 10+48600°9 6T 10+3£080°C TIL TO-AIGLYT  STET 10-d1619°L v'6T 10-39608°€ 00 00+30000°0 0g 81
9507 STELST 8Ie 0°€sE 00 o1 0-49TEL’6 vor TO+ALILL'Y 0000°0 00000 o 20-49TEL’6 ol TO+ALILL'T €S 00+1S96S°S 6'€ 20-d€6TLY Le 10-HLTLTT o1 T0-49TEL’6 00 00+30000°0 097
TLIE S'ES81 L'€E TSI 00 sl T0-AEEET'T 6’81 T0+AESY6'T 0000°0 00000 18I T0-HEEET'T 6'81 T0+AESY6'T 89 00+HAPEVO’S 9 70-9€0S8'E  6'FI T0-HL99LT '8t T0-HEEET'T 00 00+H0000°0 wi 91
0'ILE €SH61 9'0s1 079 00 80T 10-4LT61°T 8¢ 00+d180L°6 00000 00000 807 10-ALT61'T 87€  00+AI80L6 6T 00+H0LLL'E 06 10-AP€9T°T L'ST 10-49€6T°T 80T 10-dLT61°T 00 00+d0000°0 |4 S
8'8€9 L'S6ST Te6 €7T1T 00 €8¢ TO-AT6EL'T 9°6L 10+AbL86'T 00000 00000 €8¢ T0-AT6EL'T 9°6L 10+dvL86'T L8 00+H1LS9'8 6°ST T0-IETIL'T €8¢ T0-AT6EL'T €8¢ T0-AT6ELT 00 00+10000°0 1€ (4t
'e9y P107T 9%0T rory 00 L9t 10-d€6LE'T 6'TS 10+d¥L00°T 00000 00000  L9T 10-dE6LE'T 6'TS 10+dPLO0T  9°ST 00+drLELY 91N W0-a8EPI'6  €'ST 10-ALISS'T L9t 10-HE6LE'T 00 00+30000°0 LT n
871 st L1 vz 00 LT T0-AS9P0°T €LE T10+AS9TET 00000 00000 LT T0-AS9Y0°T €LE T10+dS9TET 88 00+HSPET'6 9 20-4018Ey  9°ST 20-4TISY'Y LT 10-dS9V0°T 00 00+10000°0 ov1 8
y'ee T80LY 9L €1LT 00 8'8C 10-306S+°T STy 10+3089%" 00000 00000 88T 10-3065¥°C Sy 10+3089%y  9°S1 00+dLET86 L€l TO-USS6TT 89T 10-36056°C 8'8C 10-3065%°T 00 00+30000°0 (43 L
TLSY 9°8S1¢E Sy Lt €81 L0197 €0-AYTES - €'SLE 10+d60TL'T 6160°0 6781°0 Ler 10-Av16¥'1 £6T T0+H00EEE 9 00+APEE6'S V'S 20-46906°C 6’11 T0-AE8LOT Ler 10-ar16¥°1 Tos €0-U86LL'6 181 9
9'9¢€ I'bE6T L's9 (3744 00 80T T0-AVYLET'T (384 TO+AVPII8T 00000 00000 80T 10-AvLETT 6'Ip 10+3¥TI8°T 6'ST T0+A86ET'T 86 W0-APYy  L'LL 10-4190T°€ 80T 10-dApLET'T 00 00+30000°0 oy s
9'ss€ $9¢91 0TS 807 00 el 10-4L900°T 861 10+d2096°1 00000 00000 el 10-AL900°T 861 10+d7096°1 s 10+dz001°1 L9 0-asver's 981 10-U8ELOT rel 10-4L900°T 00 00+30000°0 (<} 4

ez
1'8ST SPSSI 0SSt 0°L8L 00 8€l W0-Arrey’6 19t 00-+HLIOL'L 00000 00000  8€I 20-d¥re9°'6 19T 00+ALIOL'L LL 00+HL986'T 9s 10-ASE0S’T 011 10-dL¥6S’T 8'€l 20-APrE96 00 00+30000°0 <8 1
01T 1'8TLI p'sst 6°1LIL 00 s T0-d6LS0'T L9t 00+d6S10°S 00000 00000 S T0-H6LSO'T LIt 00+d6ST0°S €9 00+H66VET Vs 10-A880T°T 801 10-AT60T°T ST T0-H6LSOT 00 00+30000°0 SE€T s
P'L8I 1°06ST 9¥0T S'8PEL L 001 °0-dAr618°6 861 00+d6L6T'Y 0010°0 wioo 9's 10-AT601°T L6t 00+HEELEY (4 00+HL6TL'T LT 10-487T€T Ly 10-30689°T 9s 10-d1601°T 8'LS F0-a¥91T°6 909 14
e TEv6l Lele 0°09€1 00 97 10-d€T61°T I've 00+HLLSTY 00000 00000 9z 10-d€T161°1 've 00+ALLSTY L 00+H6S8T'T €9 10-U8Y6T°T 96 10-48¥1T'T 9T 10-d€T61°1 00 00+30000°0 (41} €
0'871 L0691 0vIE POILL <0 69 T0-d99¢0°T §'ST 00+H6LLT'E £500°0 £500°0 $'s T0-ALILOT 9T 00+H6S6T°€ 8¢ 00+H9SST'T Lt 10-AT965°T vy 10-HOTI8T 'S T0-ALILOT 07001 P0-ALET6'T 658 (4
6'SLI S'6v81 1'601 SI8F1 0L Le 10-480€1°1 6’8 00+dE0L8°E 9600°0 96000 69 10-4#00Z'1 s 00+H0806°€ 8P 00+dbSLY'T 8¢ 10-4L686'T w9 10-AS9LS'T 6’9 10-d+00T° 1 0001 FO-H6ISI'S 444 I

ed/9d 90
&l
B T T 7T R O B ) 17 B ) B N 7 B ) o N O B il —
Qdisy: oF oF oF oF oF oF oF oF azIs
/Ad oz /Nigez oF /Ad o oF /Mssz /Ad o /Mger JA T /Ado /Ad o /Ad oz eaIy
[elA] 98V (SONEBI PI)IALI0) SOIEI PIJIALIOdUN) (SONJB.I PAINSBIA]

109



PAPER IV HERRMANN ET AL.

Ion image 60 grain 19

10 um | 10um | 10 ym

Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

‘was

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 379.0 pm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 23.0 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metam
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PAPER IV HERRMANN ET AL.

Ion image 61 grain 18
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0.0E0 0.0E0
Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 379.0 pm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 39.2 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metam
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PAPER IV HERRMANN ET AL.

Ion image 62 grain 6

Cts

206ppy/238 i 30e1 206ppy

8.7E0
7.2E0
8.2E0 " ! 5.8E0
6.1E0 P s g 43E0
4.4E0 29E0

2.0E0 1.4E0

—
0.0E0 0.0E0

0l
Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

0.0E0
was

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 179.0 pm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 53.4 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 64 grain 4

Cts Cts Cts

206Pb/238U 1.0E-1 % ZOSPb 1.4E1

9.8E0
8.4E0
7.0E0
5.6E0

4.2E0

Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

‘was

I
BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 462.0 um. Right) HV = 15 kV, WD = 9.03 mm, View Field = 55.9 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater
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PAPER IV HERRMANN ET AL.

Ion image 65 grain 45

Cts

206ppy/238 j50e1 206ppy

4.8E0
4.0E0

3.2E0

8.0E0 [ 5 1.6E0

4.0E0 e 8.1E-1

S0 0.0E0 0.0E0 H e
id white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

Ion imaging. ol was

60 ym 10 um

I - e
BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 63.2 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metam
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PAPER IV HERRMANN ET AL.

Ion image 66 grain 44

Cts

206ppy/238 " i %0e 206ppy

8.5E0

7.1E0

5.7E0

4.3E0

= 2.8E0

10 ym “ 10 um B 10 pm N 1

Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

0.0E0
‘was

Grain 44

% 0\;“

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 pm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 55.2 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.

120



1ctization

‘uonisodwod 2do10sT q [eI1Isa1I2) PpOW (G/6T) sTowery 29 £20e1g Aep-1uasord Surwnsse q,,, 9Y3 WOIJ PABNILD ‘qJy,, PAINSLIW UT J UOWWOD JO 9FeIUNDINT ,[%] doge
“JIWI] UOMDIBP SPIX ], IYM (] UOWWOD 10J P3IIIII0D SIN[BA SONEI PAII21I0))
*SIOIID (UOSSIO]) O1ISTILIS JUNUNOD T SANUTLIIADU( “SUTES 1010219P 0] PIIDILI0D I SONEI PAINSLI|A]

"2A0qe 21n31,] UT PIUIINO UONE[MOI[ED 10J Pasn (S[OY]) $1211Ul JO suoidal 03 spuodsariod (J[ eary

U-Pb dating shocked zircon Mien crater: new impact age and metam
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PAPER IV HERRMANN ET AL.

Ion image 67 grain 16
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Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

Grain 16

y

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 83.0 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metamictization

Ion image 68 grain 46
206pp 238 S Teen

8.6E0
7.2E0
5.7E0
4.3E0
2.9€E0

1.4E0

0.0E0
Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 58.7 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metamictization

Ion image 69 grain 47
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Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

0.0E0
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BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 um. Right) HV = 15 kV, WD = 9.04 mm, View Field = 59.7 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metam
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PAPER IV HERRMANN ET AL.

Ion image 70 grain 17
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k the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.
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Grain 17

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 583.0 um. Right) HV = 15 kV, WD = 9.04 mm, View Field = 104.0 pm; close-
up of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and
U-Pb spot analyses.
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U-Pb dating shocked zircon Mien crater
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PAPER IV HERRMANN ET AL.

Ion image 71 grain 3
. : Cts . Cts Cts

206Pb/238U 1.0E-1 5 ; 3 : 206Pb 4.9E0

8.1E0 - 2.0E0
6.1E0 o v 1.5E0
4.1E0 5 > 9.8E-1

10 pm | - L)k 10 ym

2R s 0.0E0 . 0.0E0 e 2
Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 369.0 um. Right) HV = 15 kV, WD = 9.04 mm, View Field = 97.2 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 72 grain 48
206pp238( £ oet

14E1

Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 64.3 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 73 grain 49
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Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.
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BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 67.6 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater
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PAPER IV HERRMANN ET AL.

Ion image 74 grain 50
206ppy/238 : Soe f50e1 206ppy
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Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.
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BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 63.9 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metam
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PAPER IV HERRMANN ET AL.

Ion image 75 grain 51
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Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 61.0 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metam
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PAPER IV HERRMANN ET AL.

Ion image 76 grain 15
206Pb/238 § r

Cts

mg OE1 ZOGPb

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 222.0 pm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 62.7 pm; close-up
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb
spot analyses.
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PAPER IV HERRMANN ET AL.

Ion image 77 grain 2
206Pb/238u

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.c., absolute error higher than age value.

BSE images. HV = 15 kV, WD = 9.04 mm, View Field = 251.0 pm; close-up of the grain from the left image. Right image shows the grain after
a further polishing to remove Au coating of the SIMS ion imaging and U-Pb spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metam

9'89T T°€091 STy S°0s01 00 jad! 70-10888°6 €€L 00+A86¥9°S 0000°0 000070 144! 70-10888°6 €€L 00+486+9°S 001 00+3S989°% 09 T10-APTLS'T o1 T0-AL608°T jad! 70-70888°6 00 00+30000°0 8 91
6°6vT 8°0807 L'€ST 9PLL 00 rn 10-A¥L8T'T €97 00+A87€8°L 0000°0 00000 (44t 10-A¥L8T'T €97 00+A87€8°L L8 00+30¥ITE 9 10-A¥10€°T el 70-4L9999 (441 10-A¥L8T'T 00 00+30000°0 S61 ST
£€0ST T88LI L99 6’108 00 €8 10-42€60°1 6'SI T10+A1SET'T 000070 000070 €8 10-47€60°1 6°S1 T10+A1SET'T r 00+39L8T°Y e 70-16097°8 L1 T0-AEY9I'S €8 10-AZ€60°1 00 00+30000°0 69 148
091 0oLl 061 L'LE6 00 6’8 10-A8%90°1T LLe 00+1L98€9 0000°0 000070 68 10-A8%90°T LLe 00+4L98€9 L 00+AT16S9'Y 184 T10-A€¥06°T 0L 10-ALT88'T 6'8 10-48%90°1 00 00+30000°0 9s1 o1
0677 80ZS1 8 IST L€T8 'y ra 20-A9€9%°6 I'vT 00+d99¢€°L L010°0 LO10°0 8L 10-A8S20°L 67T 00+A191+°L 99 00+dE6LI°L €€ 10-A8STS' L on T0-ALEIS Y 8L 10-A8S20°L 0001 PO-ASOEL'S LI 6
€181 8EI8I 9°'8ST £0791 00 £8 10-A8801°T €71 00+AS66%°€ 000070 000070 €8 10-A8801°T €T 00+AS66%°€ 98 00+38T9IL'Y a4 T10-ATELO'E €9 10-4S0T1°T €8 10-A8801°T 00 00+30000°0 oz1 8
001 0°8¥81 986 9LTVL 00 9 10-46621°L €8 00+A1YE0Y 00000 0000°0 9¢ 10-466T1°L €8 00+A1YE0'Y 'S 00+48€89° 6T 10-96678°C Le 10-A%1$6'C 9c 10-46621° L 00 00+30000°0 1T L
L'8T1 £0SST €I T80SI 0 69 70-I0€19°6 68 00+ALE6L'E 0500°0 050070 v's T0-ATI86°6 88 00+ALTI8E s 00+3PE9EY 8T T10-A8ELO'E v'E 10-ASTT6'T s T0-A1186°6 0001 Y0-d9199°T 697 9
8'€8 S'6rLl vLLY T'v01L 00 9r 10-HE0LOT 807 00+30€SE'S 0000°0 0000°0 9y 10-HE0LOT 80T 00+30€SE'S L€ 00+30STH'y 144 10-48690°C € T10-H6£€T'T 9y 10-d€0L0°T 00 00+30000°0 o€ S
£88 #0891 89 8'LLET 01 8 10-360£0°T 'S 00+AS961°F ¥r00°0 660070 €t T10-Ase01' 1 s 00+H98€TY 9'¢ 00+ATLES9 Lr 10-496L9°T 6°S T0-dzT0€T°E [ 10-Ase01°1 L'vy PO-APSOE'S 6IL 14
S SIT $700T 'vo1 8'6vs I Tz 10-A91€T'T L84 T0+ATETIT w0 1710°0 08 10-A8IEE’T 81 T0+AT6ET° T 98 T0+A961L°T e T0-4TPS0°6 6 T0-470€€°6 08 10-A81EET 0001 PO-UEPIS'L LET [
96V 1'9v€1 [ae18 9LYE 91 181 20-AvSE9'8 (414 10+3A8%08°1 8S10°0 8S10°0 L6 20-46178°6 L'8E 10+A8€€8°T €9 T10+AE16ET €€ 0-AYILL'S €1 0-AYTIT'L L6 20-36178°6 0001 PO-A1LY'S (318 I
qd 0z
€6 vPeLL S0ST £8901 00 10-30L60°T 8Ll 00+AT8PS’ 0000°0 00000 s 10-30L60°T 8L 00+AT8¥YS’S 184 00+ALSTS'Y T 10-496S8°1 E4 T10-HETTL T 10-30L60°1 00 00+30000°0 8L 91
£881 0007 Ty L9TET 00 901 10-300€T°T s 00+A8Z1V'Y 0000°0 000070 901 10-400€T°T s 00+A8TIV'Y 8 00+3608T°¢ €S T10-AT€01°T 68 T0-ALTES'T 901 10-H00€T'T 00 00+30000°0 1 ST
LLL 1'9¢81 8$'€T1 £0rT1 00 (34 10-AszTrt U 00+A9€1L’ 0000°0 00000 [ 4 10-AszTI'l U 00+A9€ILY 0e 00+APPEL'T 1T 10-ATLITT 09 20-H09¢Ev'S (34 10-dszzI'n 00 00+30000°0 86€1 148
Ty 9°98L1 [42] S'98¢1 0 €T 10-d€T60°1 'S 00+AELITY L100°0 950070 6’1 10-A8STI'L 'S 00+H9981°% 91 00+ALSIV'E o1 10-ALL89'T I 10-1€80€°T 6’1 10-A8STI°'1 $'LE Y0-U8S9P'T 980¢ €1
8'88T T'€g61 9L 1'80€ 00 91 10-A9¥81°1 9'1€ T0+ALTY0T 0000°0 000070 91 10-A9¥81°1 9'1€ TO+ALTYOT 0€l T0+A1169°T 19 70-41899°S 8l T10-ASTEY'T 91 10-49¥81°1L 00 00+30000°0 8s 8
Ngsz
SETY ooLTr L'8L £09¢ 00 L1z 70-UTE0E'8 L'8T TO+AL6EL'T 0000°0 000070 L1 70-UTE0E'8 L'8T TO+AL6EL'T 871 TO+ATEEO'T L T0-U1LS99 97T T0-UTI8S'L LT 70-ATL0E°8 00 00+30000°0 8s S1
9'ILE Prost €€ST 9719 6’1 Ler 20-API8E6 0S¢ T0+AT1E€00° T 16100 0610°0 o1 10-A¥6L0°T 6T 10+49220°1 6L 00+31961°8 184 10-A¥EITT 66 T0-ATILT'T o1 10-A¥6L0°T 001 €0-AE810°T <81 €1
£S9 P'6L91 89L 9'v6T1 I S'E 10-A£800°T 0L 00+d€967° £€00°0 601070 €T 10-A1880°1 69 00+H9SPSV T 00+3SS00°S T 10-49%1+°T 8t 70-90TILE €T 10-H1880°1 Tog PO-UELOS'S 1SI1T 14
67 6'IPLI L6y SLYTI 90 81 10-46590°T 9y 00+A¥€89°Y S100°0 950070 YL 10-A1L0T°T Fad 00+3001LY I 00+3T6S8°€ Lo 10-A¥09€°T T 10-A¥€91°T L8 T10-A1L0T°L 8'ST P0-dP0T0°E 89S €
Sl $°'8761 $'LLE 1'0€1 00 6L 10-ASISI'T I'st 00+366S+'+ 0000°0 00000 6L 10-ASISI'T I'sy 00+366S+'+ 09 00+dPSH9°E 8¢ 10-ASLY6'L <9 10-A91+8°1 6L 10-ASI8I'T 00 00+30000°0 SLT [
Ns/9d 90z
cl
T T e S R Y B R o 1 B 7 N 1 B S O B o arvory
Adoo: oF oF oF oF oF oF oF az1s
/9d oz /Nigez oF /9d oz oF Ngez /9d 0z Ngez 19dsoz 19dsoz /qd oz /9d oz eary

[elA] 28V £SONBI PIJIALIO) SONEI PIJIALIOdUN £SONBI PAINSBIA|

145



PAPER IV HERRMANN ET AL.

Ion image 78 grain 1
206ppy 238 TGRSR g f50e 206y

16E1

1.4E1
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4.0E0

8.0E0 ~ 20E0

0.0E0
‘was

iy : el 0.0E0 0.0E0 3 4
Ton imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it

not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. HV = 15 kV, WD = 9.04 mm, View Field = 251.0 pm; close-up of the grain from the left image. Right image shows the grain after
a further polishing to remove Au coating of the SIMS ion imaging and U-Pb spot analyses.
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