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Figure 1: Simplified cross-section of the Aegean domain in the Late Cretaceous (adapted
from Bonneau, 1984; after Trotet et al., 2001) showing the ancient Cycladic sub-
duction zone and the associated formation ofthe Cycladic unit.
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Figure 2: Model of exhumation driven by slab rollback: (a to ¢) continental subduction stage,
(d) exhumation ofhigh pressure (HP) rocks and (e) exhumation of high-temperature
(HT) rocks in core complex. The red line indicates trench retreat, while the white
arrows indicate the trench advance (a to c) and retreat (d to f). Slab dip increases
during subduction ofthe continental block (a to ¢), and then decreases during oce-
anic subduction (d to f), (Brun & Faccenna, 2008).
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Figure 3: Schematic N-S cross-sections that illustrate the model of “oblique escape” for the
late Eocene to mid-Miocene tectonic development of the Cretan segment of the
Hellenic convergent boundary (Thomson et al., 1999). The age sequence of accre-
tion of'the different tectonic units of Crete is numbered in (a). The HP-LT lower plate
rocks exposed at present on Crete are shaded. PK, Plattenkalk unit; PQ, Phyllite-
Quartzite unit; TR, Tripolis unit; PI, Pindos unit; UM, Uppermost unit; CYC, present-
day rocks ofthe Cyclades.
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Figure 4: Simplified tectonostratigraphy (after Thomson et al., 1998, 1999) for the central
and western Hellenic Arc. a, thrust of post-Cretaceous age; b, major thrust contacts
of Oligocene-Miocene age; ¢, extensional detachment of Miocene age, recognized
by Jolivet et al., (1996) for Crete, by Marsellos & Kidd, (2006) for Kythera; d,
Neogene sedimentary rocks of Tortonian age unconformably overlie all the tectonic

units of Crete as well as those of Kythera.
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Figure 5: Seismic-tomography in a NNE-SSW section through Greece, Transect VII,
(Spakman, 1993).
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Figure 7: Location map of the Aegean Sea and the surrounding lands. The dashed line
indicates the boundaries of the Aegean plate and the arrows indicate the motion of
the plates relative to Eurasia (Anastasia Kiratziet al., 2003).

Figure 8: A compiled figure (after Kiratzi et al., 2003) shows comparison of earthquake slip
vectors and of velocity vectors obtained from GPS and SLR measurement in respect
to Eurasia (data from Oral, 1994; Reilinger et al., 1997; Clarke et al., 1998; Cocard
etal., 1999; McClusky et al., 2000). Earthquake slip vectors represent movement
of the hanging wall relative to the footwall (from Louvari, 2000).
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Figure 1la: Geological Map of North Kythera including the Potamos Detachment Fault
(PDF), (Marsellos, 2006).
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Figure 1b: Legend for the geological map of North Kythera (Fig. 1a), (Marsellos, 2006).
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Figure 3: Extensional episodes of the southwest part of the Hellenic fore arc ridge (Marsellos,
2006b). Boxed area represents the region including Kythera.
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Figure la: Partitioning ofthe arc-normal (high decoupling-underplating activity) and arc-
parallel component (low decoupling-underplating activity, prominent extension along-
the-arc structures). Rotation figure boxes after [1] Kissel and Laj, (1988).
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Figure 1b: Extensional episodes of the southwest part ofthe Hellenic fore arc ridge (Marsellos,
2006b). Boxed area represents the region including Kythera.
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Figure 2: Distribution of stretching lineations in the PQU of Peloponnese, Kythera, and
western Crete. a) Index map (PQU shown black). b) central-south Peloponnese; )
Neapolis, southeastern Pelopononese; d) nothern Kythera; e) western Crete; PQU
outcrop areas shown by grey in detailed maps.

64



Ductile Shear Sense Top Displacements
~ b h

7 ) - - s
o v 4T
PELOPONNESE o alle . ﬂ%&‘%@yﬂ\ .
- . i .ﬁ
: D )
/& KYTHERA™ . e
N ! \
/ Top Shear Sense Displacement J
| 4
0 100 Kilometers VV C RETE
CENTRAL-SOUTH PELOPONNESE ng NEAPOLIS -
,:\T/ +/4 *4’5‘?—/"-
"t_ ¥ ¢/_/,|.‘,\ P ;
oA § V/\\
W f«/\— \—\q "N
- ' oY Jooa d(
8 k“)’i 1 . k‘b"-’”'i * "5
g fA\ 0 10 Kilometers ‘:4/;9( i, 0 10 Kilometers . J

KYTHERA W.CRETE 0l—l10 Kilomotors
|
0 3 Kilometers o

Figure 3: Distribution of ductile shear sense top displacement in the PQU of Peloponnese,
Kythera, and western Crete. a) Index map (PQU shown black). b) central-south
Peloponnese; ¢) Neapolis, southeastern Pelopononese; d) nothern Kythera; e) west-
ern Crete; PQU outcrop areas in detailed maps shown by grey.
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Figure 4: Distribution of ductile-brittle shear sense top displacement in the PQU of
Peloponnese, Kythera, and western Crete. a) Index map (PQU shown black). b)
central-south Peloponnese; c) Neapolis, southeastern Pelopononese; d) nothern
Kythera; e) western Crete; PQU outcrop areas shown in detailed maps by grey.
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Figure 5 (b-e): Distribution of zircon fission track ages in the Phyllite-Quartzite Unit of
Peloponnese, Kythera, and western Crete. ZFT ages from this research are shown
by circles; b) central Peloponnese; ¢) southern Pelopononese; d) nothern Kythera;

e) western Crete; PQU outcrop areas shown by grey.
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APATITE FISSION TRACK AGES

[] Apatite Fission Track Age [1]
@ Apatite Fission Track Age
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Figure 6: Distribution of apatite fission track ages in the Phyllite-Quartzite Unit of Peloponnese,
Kythera, and western Crete. a) Index map. The black areas indicate the outcrops of
the PQU; b) central Peloponnese; ¢) southern Pelopononese; d) nothern Kythera; )
western Crete. The AFT ranges shown with bold outline boxes, and age (square)
shown in Crete are from [1] Thomson et al. (1998).
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Figure 7 : Sample locations of AFT ages from upper plate (Tripolis flysch), and “Ar/*Ar
al. (1966) and our observations.



"19[qe) SWZISIP & pue 338)S Pojewione ue Yum papyy 9dodsoronu ()9
XVINF sndw&[O ue uo (10308] 9qn3 XS7' | PUB SIEMO0 X()T ) 2A1(QO X T AIp © SWIsn X()GZ [ 18 PAIunod a1om sojdwes [y “judipeisd
Q0UIN[J A} SUIULIDIIP 03 pasn drom d3exoed uonjerperar ay3 Jo woyoq pue doi ay3 je paoe[d ‘(Wodmz 10§ GND)) SIOIUOW SSE[D)
P nng oy pue g, uokue)) ystf 9Y) (10q WOy SUONBUIIINID [ U0 Paseq st (38 T ) 00" T1F (T TYEJO U0OTZ 10] 10108] BROZ Y
"sa8e pajood se parrodar axe o,6< X ynm sage [y (766 1) uopurlg ur suorrenbs pue weidold 1oinduwios ay) Sursn pajemnofed d1om
So3e pue ‘poyIoW ©197Z dY) UISN PAUIULIAIAP 1M (O] F) sade yoen uoissi] '(%,) LAiqeqoid parenbs-iy) oy st X pue pajunod
SUTeIs JO JquINU dy} ST U {(SND) I0JIUOU d0UIN[J A} UO SYOBI) JO (Wd) ANSUIP dy3 ST pd pue iSyde1) paonpur Jo (;o) ANSudp ayj St
1d {paJuN 09 s[RI} SNoduLIuOds JO Joquunu dy) ST SN Pue S)I.I} SN0dURIUOS JO () ANSUdP ) SI SJ ‘ST UI UIAIS dJB SUOIIBAJ[H :JON

6°CF L'y L+ 0l G99 %C8.L vl 90+3G2C°C 6¥9C¢ /8LL  10+302°9 8y 90+359°C owedy  |ye 90L
l'¢+§C¢C 61+ 9l 0L %EY9 6 90+388%°¢€ ¥89C  98Y  10+389°L 02 G0+39.7L dwedy Ll eyd
(o38)d 49MO7) BIBYIAY

CLlFLYL 0+ 9¢C vec %00 Gl 90+3l9l°¢ ¥19C 069 LO+369°T 00} 90+32Z°C  ejedy 19 14
eTF90e 0¢+ L sl %99 6 90+3LLLE €09  0/€ LO+3PY'T €y 90+E0L'T  ojedy i ar
6lF L 0°G+ oY 8yl %l'lL L 90+3980°¢C 16G¢  ¢Gl 90+EL0"9 G} G0+E00°9  ayjedy 68 W
(o1814 42ddn) BIOYIAY

1'0¥ 20 v+ L€ 89 %l'69 LC  90+3¢C9¢ 81.C  €EL  90+3TY'T G po+ape’L owedy gz 0ld
S1F67C v+ - 86 %E8E 9L 90+3€lS€ 689¢ I¥EL  L0+318°C Ll 90+3gzz Medy 60} 10d
asauuodojad

9s¢-/+N Ol+ O}- oby : u PN p IN ! SN SO [esouUlly A3 S|dweS

"93pLI 01V -210,] J[QH Y3} WO Biep yoen-uorssy anede jo Arewnung -z apgny

76



Table 3: “Ar/*Ar analytical data.

ID  Temp  “Ar/Ar ¥Ar/PAr BAPOAr  PAre KiCa  arr FAr Age +1s
(°C) (x10%  (x 10" mol) (%) (%) (Ma) (Ma)
T 11, Biotite, 9.8 mg, J=0.0013823+1.09%, D=1.004+0.001, NM-207D, Lab#=57071-01
x A 640 1753.8 0.5190  706.9 0.240 098 881 9.8 20622 12.7
x B 665 517.2 0.2695  227.0 0.068 1.9 87.0 125 8729 16.0
x C 715 499.4 0.1123 118.9 0.084 45 93.0 16.0 894.5 14.2
x D 765 1870.2 0.0861 369.5 0.099 598 942 20.0 22260 21.0
x E 840 7752 0.1650 176.8 0.383 3.1 93.3 356 12501 9.8
x F 910 31.44 0.0180 29.64 0.591 283 721 597 55.7 1.2
x G 990 34.53 0.0658 26.66 0543 7.8 77.2 819 653 15
x H 1065 42.67 0.1937 42.35 0325 26 70.7 951 737 1.9
x| 1140 148.2 1.053 338.4 0.051 048 327 972 1171 13.3
x J 1240 1534 5.749 353.3 0.031 0.089 323 984 119.9 19.7
x K 1640 457.2 2.391 1237.3 0.038 021 20.1 100.0 2159 244
Integrated age & 1s n=11 2.45 1.9 K20=0.07% 764.7 71
Plateau £ 1s no plateau n=0 MSWD=0.00 0.000 0.0 0.00 0.000
Z05, Biotite, 7.7 mg, J=0.0013838+1.08%, D=1.004+0.001, NM-207D, Lab#=57072-01
x A 640 192.4 0.3764  282.7 0259 1.4 56.6 11.8 253.2 4.3
x B 665 45.75 0.2906 19.72 0.081 1.8 87.3 155 97.1 8.5
x C 715 7279 0.0817 29.18 0.108 6.2 88.2 205 1535 8.6
x D 765 321.0 0.1367  106.0 0.114 37 90.3 257 6083 10.4
x E 840 249.8 0.1894  119.1 0292 27 859 39.0 469.2 4.6
F 910 15.67 0.1151 8.305 0.508 4.4 84.4| 622 327 1.6
G 990 16.99 0.3357 8.612 0455 15 85.2] 83.0] 35.8 1.9
H 1065 22.83 0.8834 13.78 0.223 0.58 82.5 931 46.5 3.2
x | 1140  80.34 1.298 195.4 0.061 039 284 959 56.2 13.2
x J 1240 70.77 1.668 118.0 0.045 0.31 509 980 879 16.6
x K 1640 375.1 3.331 819.9 0.044 015 35,5 100.0 305.7 18.6
Integrated age % 1s n=11 2.19 1.2 K20=0.08% 174.3 2.3
Plateau * 1s steps F-H n=3 MSWD=7.19  1.19 54.1] 35.6 3.1
Z 12, Biotite, 8.3 mg, J=0.0013882+1.08%, D=1.004+0.001, NM-207D, Lab#=57073-03
x A 640 718.0 0.6058 757 .1 0.107 0.84 68.8 50 9429 144
x B 665 140.2 0.1777 26.82 0.023 29 944 6.0 3042 263
x C 715 167.4 0.0093  105.4 0.051 55.0 81.4 84 3125 1.1
x D 765 358.8 0.1249  190.2 0.071 4.1 843 11.7 6327 1.1
x E 840 186.8 0.1466 106.1 0225 35 832 221 3526 3.7
F 910  18.41 0.0357 15.00 0.614 14.3 75.9] 50.6] 34.67 | 0.97
G 990 1947 0.1555 15.56 0442 33 76.5] 71.0] 36.9 1.3
H 1065 21.49 0.1981 31.13 0.337 26 57.3] 86.6] 30.6 1.9
I 1140  40.10 0.4771 81.21 0.155 1.1 404 93.8[ 40.1 4.6
J 1240 59.09 1.034 134.1 0.061 0.49 33.1 96.6] 48.3 10.0
x K 1640 144.0 1.442 380.2 0.073 035 220 1000 77.9 11.6
Integrated age & 1s n=11 216 22 K20=0.07% 160.7 2.1
Plateaut1s stepsF-J n=5 MSWD=2.69 1.61 745 34.9 1.2

77




Table 3: “Ar/* Ar analytical data (continue from previous page).

Notes:
Isotopic ratios corrected for blank, radioactive decay, and mass discrimination, not corrected for interfering reactions.
Errors quoted for individual analyses include analytical error only, without interfering reaction or J uncertainties.
Integrated age calculated by summing isotopic measurements of all steps.
Integrated age error calculated by quadratically combining errors of isotopic measurements of all steps.
Plateau age is inverse-variance-weighted mean of selected steps.
Plateau age error is inverse-variance-weighted mean error (Taylor, 1982) times root MSWD where MSWD>1.
Plateau error is weighted error of Taylor (1982).
Decay constants and isotopic abundances after Steiger and Jager (1977).
# symbol preceding sample ID denotes analyses excluded from plateau age calculations.
Weight percent K,0 calculated from SAr signal, sample weight, and instrument sensitivity.
Ages calculated relative to FC-2 Fish Canyon Tuff sanidine interlaboratory standard at 28.02 Ma
Decay Constant (LambdaK (total)) = 5.543e-10/a
Correction factors:
(*°Ar"Ar)e, = 0.0007 + 5e-05
(*®Ar*"Ar)c, = 0.00028 + 2e-05
(*®Ar/*°Ar), = 0.0129
(*°Ar/*®Ar) = 0 + 0.002
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DIFFERENTIAL EXHUMATION OF THE PQU ALONG THE HELLENIC ARC

C- & P-PQU crosses the PAZ K-PQU crosses the PAZ
slowly (20-14 Ma)\ ‘ quickly (13-9 Ma)

Hellenic Arc,‘ i Volcanic Arc

"
. K-PQU not exhumed
into the PAZ before 13 Ma

C- & P-PQU exhumes
into the PAZ by 15 Ma.

] Hellenic Arc

Figure 8: Kythera and southeastern Peloponnese PQU rocks (K) were situated at a lower
crustal level after the first (arc-normal extension) stage compared to rocks of central
Peloponnese PQU and Crete PQU (C,P) which reached the zircon FT PAZ. Local-
ized along-arc stretching caused Kythera and Southeastern Peloponnese rocks to
exhume quickly through the zircon FT PAZ between 13-9 Ma.
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fg ZFT AGE vs. Lineations
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Figure 10: Observed orientation of the stretching lineations of the exposed PQU rocks is
plotted together with the individual zircon fission track ages. The grey shaded box
contains the ZFT ages of PQU rocks having a strong arc-parallel extensional stretching
lineation.
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Figure 11 (previous page): Temperature-time (T-t) diagram for selected parts of the west-
ern Hellenic Arc combining: [1] apatite and zircon fission-track data and Ar-Ar data
of'this study, [2] K-Ar data of Seidel et al. (1982); [3] Ar-Ar data of Panagos et al.
(1979), [4] Ar-Ar data of Jolivet et al. (1996), [S] ZFT data of Brix et al. (2002),
and [6] AFT data of Thomson et al. (1997). T-t history of Uppermost unit of Crete
derived by Thomson et al. (1998). T-t history of central and south Peloponnese,
Kythera and westernmost Crete from this research. Reddish boxes and orange line
are PQU metamorphics of “lower plate” of detachment; blue boxes and line are
sandstones of “‘upper plate” of detachment.
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Figure 12 (previous page): Depiction of the bending of isotherms during the bending ofthe
subducting slab below the western half of the Hellenic forearc. GPS velocities de-
rived from an average of five stations LEON, KYRA, OMAL, XRIS and ROML
after McClusky et al., (2000).
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Elevation of the Topographic section along the forearc ridge (meters)
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Figure 13 (previous page): The grey bars represent the mean elevation derived from the
sample collection locations from each area. The black bars represent the mean ZFT
age from all the samples of each individual area derived by the Binomfit program.
The red line is the topographic profile along the forearc ridge through the sample
locations.
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Section along the arc

Surface
15 Ma
e PAZ. ——
y T EIaChment ~ - —
ar&-normal K
ductile detachment (Top-NE)
9 Ma P < K > C
i, o STme——— PRz
« —
Section along the arc MODEL B
Surface
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e |
‘ P FPRZ C |
arc-normal
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5
Local along-arc stretching zone
N v’
C

arcparallel .~ &
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Figure 14: Two end-member hypothesis proposed shown in models A and B. In both mod-
els, Kythera PQU rocks are left at a lower crustal level after the first (arc-normal
extension) stage but in model B the detachment is not held at depth. The rocks with
older exhumation ages (central Peloponnese PQU and Crete PQU) are crossing the
zircon PAZ (Partial Annealing Zone), while the rocks with younger exhumation ages
(southeastern Peloponnese PQU and Kythera PQU) were deeper, below the PAZ.
After 12 Ma the Kythera-Neapolis rocks are crossing the zircon PAZ faster than

those of central Peloponnese and Crete.
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Figure 1: A. Pyrophyllite cases used for annealing individual zircon grains; B. One pyro-
phyllite case with a zircon of 130 um length (c-axis) in the center.
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—— Annealed At 1400 °C
—— Annealed At 1000 °C

Unannealed i v3 [SiO4]

1005.51

FWHM

(Full Width Half Maximum)

v1 [SiO4]

Intensity (A.u.)

960 970 980 990 1000 1010 1020 1030

Raman wavenumber (cm-1)

Figure 2. General band assignment for the most intense bands. FWHM stands for Full
Width Half Maximum. The depicted Raman spectra belong to a zircon measured
before annealing, and after two successive steps of annealing,
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ANNEALING RADIATION DAMAGE

’g ANNEALING RADIATION DAMAGE (Zircon from Sri Lanka) from Nasdala et al. (2004) |
&6000 Y
— g 297 L ,_‘_‘..,..,_,_4._4_,..,..,_,_._,._,..,......_,_._._.-4_,_\.\\_,,,A>A
E 4000 1 = ! // Transitional Phase Crystalline
c = o ide range of annealing
{2000 a in very high uranium zircon
=2 - e
e e - - "' I J
996.00 999.00 1002.00 1005.00 1008.00

Wavenumber v3 [SiO,] (cm-1) I
- |

- [

I
_-" ANNEALING RADIATION DAMAGE (this research)
1200 Transitional Phase Crystalline \ 2
\ Undamaged zircon
1000 A As == TR A il
(0.3 cm-1) error
Wider range of annealing
800 1 of medium uranium zircon Annealed \\
. zircon b
IS
& End member zircon
E 600 - (Annealed)
E Unannealed A — — —A— — —A
% zircon A= = = = o = = o O A— — — A
5 400 - \\
; (Femes==== (=== A R f
(1) A Unannealed zircon A—---=--=-- A ——A S;:t%;?c
200 {|@ a Atter 1000°C (96 hours) A A
(3) & After 1400°C (24 hours) e e
A-— A
0 T T T T 1/\ =f)

1005.50 1006.00 1006.50 1007.00 1007.50 |1 008.00 1008.50
Wavenumber v3 [SiO,] (cm-1)

1007.74 (Average of
synthetic zircon)

Figure 3: Raman measurements made on the same grains before and after 1000°C (96h)
and 1400°C (24h) annealing experiments indicate that high-uranium concentra-
tion zircons show larger shift to higher wavenumbers than the low-uranium zir-
cons. All move substantially towards the region of the synthetic zircons having no
uranium content, and no radiation damage (the undamaged zircon region).
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Annealing Zircons v3 & v1 [SiO,]

975.5
1008.4
Mean value for no damage zircons
1007.74 £0. 10| mm s s s o . mm m m— m — —— — — — — r|974.21 £0.16
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—@— v3 [SiO4] Freq - 973.4
—A i
1006.8 / v1 [SiO4] Freq

Unannealed After 1000°C After 1400°C
Annealing Temperatures (°C)

Figure 4: The average (3 measurements for first annealing and 5 measurements for second
annealing) of the v3 and vl frequencies of the annealed zircons. Those approach
the end member zircon wavenumber range. Numbers in boxes are the v3 and vl
band frequencies of the synthetic zircons with no hafnium and no uranium con-
tent (and therefore no radiation damage) with their standard deviation.
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Annealing Zircons - FWHM of v3 & v1 [SiQ,]

—&— v3[Si04] FWHM
4.2 - —A— v1 [SiO4] FWHM - 4.0
4.0 4 - 3.8
3.8 - 3.6
£ 2 | - 34§
o o~
) -32 &
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= x =
o L o
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Range of values
2.8 e
of no radiation damage
zircons o4
2.6
- 2.2
2.4 T T T
Unannealed After 1000°C After 1400°C

Annealing Temperatures (°C)

Figure 5: The average of the FWHM of the v3 and vl Raman spectra only approach the
undamaged zircon wavenumber range implying less than full annealing or an an-
nealing process which does not directly invert progressive metamictization. Num-
bers in boxes are the FWHM of v3 and vl band frequencies of the synthetic zircons
of no hafnium and no uranium content, (and therefore no radiation damage) with
their standard deviation.
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Figure 6: (a) Grain map of Raman analysis locations for a zoned zircon grain; (b) figure 6d
flipped horizontally to match the orientation of the diagram in (a); (c) photomi-
crograph of the zircon under plane transmitted light (50x objective); (d) mica print
of the zircon after irradiation showing the induced fission tracks in the mica.
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# v3 [8i04] (em-1) # v3 [Si04] (cm-1) # V3 [Si04] (em-1)
M1 1006.84 N1 1007.12 El 1006.69
M2 1006.84 N2 1007.12 2 1006.97
M3 1006.84 N3 1007.12 E3 1006.97
M4 1006.84 N4 1007.12 E4 1006.97
M5 1006.84 N5 1007.12 ES 1007.26
M6 1007.12 N6 1007.70

N7 1007.26

Table 1: Raman data of the v3 [SiO4] band from the zircon of Fig. 6.
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(A): Uranium (ppm) vs. v3 [SiO,] (cm-1)
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(B): Uranium (ppm) vs. FWHM of v3 [SiO,] (cm-1
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Figure 8: (A) High correlation between the Raman wavenumber of the v3 [SiO,] band
frequencies, and (B) Full Width Half Maximum - FWHM of the v3 [SiO,] band
peak plotted against the uranium content of individual natural zircons.
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(A): Uranium (ppm) vs. v1 [SiO,] (cm-1)
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(B): Uranium (ppm) vs. FWHM of v1 [SiO,] (cm-1
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Figure 9: Correlation between (A) the Raman wavenumber of the v1 [SiO, ] band frequen-
cies and (B) FWHM of vl [SiO,] band peak, and uranium content of individual
natural zircons.
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| RADIATION DAMAGE IN:

Low Uranium Zircon

High Uranium Zircon

and fission track-
damage volume

atom-proximal
(recoil-affected area)

Grain Atom-proximal

Starting condition

Low in grain High

Starting condition

Medium to

High High

- | Potential Radiation damage domain
around the intact U/Th atom.

o ‘ Local high Radiation damage domain
around the previous U/Th atom (here
decayed).

Figure 11: Radiation damage over same elapsed time in low- and high-U,Th concentration
zircon. The radiation damage in the recoil-affected area around the daughter atom
as well as the entire crystallinity of the zircon depends on the uranium/thorium
content in the grain. Low U,Th content results in a small number of alpha, recoil
and fission events, in the zircon host, and a low volume of overall radiation dam-
age. In contrast, natural high-uranium zircon results in a much denser distribution
of radiation damage compared to low-uranium zircon.

149




NICrEZSIG AENEHo L2898 T
il haitd

[} = ——
— \
S X e 8 1
e \ b
i A\ A

Uranium content (ppm)

NICreas7g LIE/niniz

Raman Wavenumber (cm-1)

Figure 12: Low-uranium zircon needs a long time to approach the same amount of decay
events of a high-uranium zircon to show equal apparent radiation damage. Time is
what distinguishes zircons of same uranium concentration in the apparent radiation
damage range. The radiation damage range indicated by Raman wavenumber shift
may allow development of'a new chronometer using Raman measurements.
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