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results. While a definitive discussion of standardisation is not within the scope of
this report, the possible discrepancy at this level should be noted. However, it
shot 1 also be noted that the final errors of the 1 _sses reported herein are
generally greater than 1 % and so resolvable biases should not be present.

The Maffra monazite standard gives ages that are within error the same as those
obtained using the Thompson Mine monazite standard. Thompson Mine has
generally been used for monazites that are at least Proterozoic in age. Assessment of
Pb/U and Pb/Th ages for I anerozoic rocks has on | recently been made (Ireland
and Gibson, 1997).
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A summary of the results on samples analysed on SHRIMP is listed in Table 1.
Rocks are grouped according to region and ordered as metasediments and
paragneisses, then orthogneisses and granites, with the latter ordered from oldest to
youngest. Ages indicated are U-Pb ages for zircon and Th-Pb for monazite. Data
sets are tabulated in Appendices A and B.

The types of U-Pb analyses vary according to the rock tv es and therefore the
information that can be derived from these rocks. Sediments and metasediments
were analysed with the zircon provenance as the main issue. /hen rims were found
on zircon, these were used to assess the metamorphic age. Similarly, analyses of
mo te, which forms ¢ ring high raden tamorj ism of :diments, were used
to assess metamorphic ages. Granites are analysed for dett mining both magmatic
and inherited ages. Cathodoluminescence imaging is important for inheritance
assessment since cores that are invisible in optical light can appear in CL images
because of the different trace element characteristics. In turn, location of such cores
in CL allows a precise placement of the ion beam to avoid overlap between zones of

potentially different age.
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Table 1. Summary of U-Pb zircon and Th-Pb monazite ages (errors quoted are 26,,).

Sample No Latitude Longitude Rock type Mineral Result
S W) Age (Ma)
Areal Cérdoba
1. A95-PL063 30.76801 65.28507  Biotite+muscovite Gneiss zircon Gondwana detrital
monazite 526 £11
2. A95-PL147 3091162 64.61434  Gneiss zircon cores Gondwana detrital
zircon rims = |
3. A95-PL238 30.96323 64.98086  Granite (El Pilon) zircon ca 527 ()
4. A95-PL239 30.96419 64.98095  Granite (Santa Clara granite)  zircon ca 480, ca 514 (?)
£ oa San L
5. A95-J5129C 3298101 66.07376  Garnet-Sillimanite gneiss zircon (Gondwana) detrital
monazite 45110
6. A95-JSO079E  33.12184 66.13525  Orthogneiss zircon 484 7
7. A95-]SO80F 33.12306 66.13645  Felsic segregation in UM zircon 478+ 6
8. A95-JS081 33.05848 66.99416 Tamboreo Granodiorite zircon 470+ 5
9. A95-AC060  32.72854 65.61784  Tonalite (Bemberg) zircon 468 * 6 (ca 496)
10. A95-JS033 33.19602 66.25120  Porphyritic granite (Escalerilla) zircon 403+ 6
11. A95-AC054 32.76876 65.38741  Granite (Renca) zircon 393+5
12. A95-PS167  33.17095 65.04894 Granite (Los Nogales) zircon 382+ 6
Area3 La Rioja
13. A95-PP111A 31.10656 66.5474 Cordierite Schist zircon Gondwana detrital
14. A95-PPO76 A 30.96634 66.67940  Granodiorite zircon 491+ 6
15. A95-PP159A 31.44962 66.2915 Monzogranite (Asperezas) zircon 490+ 7
16. A95-PP116A 31.18457 66.52772  Monzogranite (Chepes) zircon 485+ 7
17. A95-PP183A 31.67874 66.32181  Granodiorite (Epidote) zircon 480t 6
18. A95-PP114A 31.10643 66.53083  Granite zircon 477 £7

Notes: Older zircon (inheritance) peaks in granites

indicate an inconclusive determination.

Commercial-in-Confidence
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188 1m

Fig. 3a CL image of PL238. Inherited cores (bright luminescence)
are surrounded by lower luminescent (higher U) ma: atic rims.
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SAMPLE4. A95-PL239
Zircon U-Pb data: Appendix A-5

Zircons from this sample are also from the S-type El Pilon suite and are identical to
PL238 (Fig. 4a). The “inherited” zircons in this rock are suggestive of the Gondwana
comj nent (Fig. 4b). The expanded scale of the main peak (Fig. 4c) reveals more
structure than was apparent in the PL238 case. The two youngest peaks are ca 480
Ma and 514 Ma, distinctly younger than the ages derived for the other Cérdoba

samples. Both of these peaks are co trained by 5 zircon analyses each.

Like PL238, the rims analysed in session 2 have very high U and very low Th/U. In
all ways I 239 appears i >ntical to 20 y¢ the a _ 1 ikse » 2 :ly
younger. It should be noted that zircon with such high U concentrations would be
rather susceptible to resetting and the PL239 zircons might be disturbed. The
widespread presence of Ordovician granites in the La Rioja and San Luis regions
could be a cause for Pb loss in the PL239 sample. The alternative explanation that
both intrusions might be the younger age (ca 480 Ma) belies the absence of young

rims on PL238 zircons.

Commercial-in-Confidence
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Fig. 4a CL image of L239. Inherited cores (bright luminescence)
are surrounded by lower iminescent (higher U) magmatic rims.
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Fig. 5a CL image nf JS129C. Inherited cores (bright luminescence)
are surrounded by wer luminescent (higher U) rims.
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SAMPLE7. A95-JS080F
Zircon U-Pb data: Appendix A-8

Sample JSO80F represents a felsic segregation from as Aguilas mafic comr lex. The
zircons from this sample are dominated by equant sub-round crystals some of » ich
show pyramidal terminations. The grains are mostly clear and zoned with no
apparent cores. CL shows large scale sector zoning with a finer oscillatory zoning
superposed (Fig. 7a). No cores are: parent in the CL images. Zircon U-Pb data are
shown in Fig. 7b and 7c. Uranium concentrations are highly variable and range
from 243 ppm to 19 | ppm but there is only a narrow range of Th/U ratios from 0.18
to 0.29. All 15 U-Pb analyses are combined to give a weighted mean 238U /206Pb age
of 478 £ 6 Ma (20).

Fig. . 4 CL image of JSO80F. Zircon grains show well developed
oscillatory and sector zoning.
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SAMPLE 11. A95-AC054

Zircon U-Pb data: Appendix A-12

Sample AC054, from the porphyritic phase of the Renca Batholith, contains zircons
dominated by brown, elongate prismatic crystals with pyramidal terminations. The
grains are clear and zoned with no apparent inherited cores, and may contain fluid
inclusions. CL imaging shows fine oscillatory zoning around more uniform centres
(Fig. 11a). Uranium concer -ations are highly variable between 139 ppm and 1194
ppm, with a range of 1../U ratios from 0.30 to 1.40. Zircon U-Pb data are plotted in
Fig. 11b and 11c. Three of the U-Pb analyses appear to have lost Pb with respect to
the main population which defines a 238U /206Pb age of 393 + 5 Ma (20).

Fig. 11a CL image of /  054. Zircon grains show fine oscillatory
zoning around more unitorm centres. Si e cores are apparent.
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SAV LE12. A95-PS167

Zircon U-Pb data: Appendix A-13

The zircons from PS167, Los Nogales Granite (Achiras Complex), are pale brown in
colour and are dominated by equant, prismatic sub-round crystals. Elongate crystals
are also present and generally have rounc 1 pyramidal terminations. The grains are
mos 7 clear, zoned, and contain abundant fine apatite needles and possible fluid
inclusions. CL imaging shows dominant sector zoning with superposed oscillatory
zoning Fig. 12a). Uranium concentrations range between 158 ppm and 610 ppm
and have Th/U ratios ranging from 0.06 to 0.89. Zircon U-Pb data are plotted in Fig.
12b and 12c. All U-Pb analyses define a single population w 1 a 238U/206Pb age of
382 £ 6 Ma (20).

Fia. 1. \ge of PS167. Zircon grains show oscillato and

stor _ Noobvious ¢ :s are apparent.
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3.3 .aRiojaArea

SAMPLE 13. A95-PP111a

Zircon U-Pb data: Appendix A-14

Zircons from cordierite schist PP111a are typically detrital with rounded form and
no metamorphic overgrowths apparent. SHRIMP analysis shows a mixture of ages
ranging from ~540 Ma to ~3400 Ma (Fig. 13a) in the characteristic Gondwana
signature pattern. The cutoff in the detrital age can be used to infer a maximum
deposition age for the protolith sediment. The youngest main 206Pb /238U age
population at ca 545 Ma (Fig. 13b) is thus considered to represent the maximum
¢ X o1 ag or ic 1 Ats. r,th 12 /h  beena >te

by post depositional metamorphism causing Pb loss from an ¢ er population.
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SAMPLE 14. A95-PP076A

Zircon U-Pb data: Appendix A-15

Sample PP076A, a granodiorite from the Sierra de Chepes, contains zircons that are
light brown to pink in colour and dominated by elongate and equant prismatic
crystals with pyrami 1l t¢ minations. The grains are mostly clear and contain
abundant fine apatite needles and possible fluid inclusions. Grains are zoned with
some structural cores apparent (Fig. 14a). Uranium contents range between 115 ppm
an 396 ppm with a range of Th/U ratios of .48 to 0.97. Zircon U-Pb data is shown
in Fig. 14b and 14c. The U-Pb ages form a peak with only one outlier suggesting
inheritance. Sixteen analy: :defineat ilation with a we™ "¢ * mean 23¢77/206Pp
age of 491 £ 6 Ma (20).

g 14a o image ¢ J76A. Zircon grains show well developed
oscillatory zoning. £ cores ‘e apparent.

Commercial-in-Confidence






age 44

SAMPLE 15. A95-PP159a
Zircon U-Pb data: Appendix A-16

Sample PP159a represents the sperezas monzogranite. Zircons are colourless to
light brown to pink in colour and are dominated by elongate to equant prismatic
crystals with pyramidal terminations. The grains are mostly clear, containing some
fine apatite needles and possible fluid inclusions. Most grains are zoned with no
apparent inherited cores. CL imaging shows predominantly oscillatory zoning and
few structural cores (Fig. 15a). Uranium contents range between 124 ppm and 566
ppm with a range of Th/U ratios of 0.50 to 0.98. Zircon U-Pb data are plotted in Fig.
15B and 15¢c. All15ar y: ;combine to give a single zircon population with an age
of 490 £ 7 Ma.

Fig. 15a CL image of F . 159A. ._./con grains show well developed
oscillatory and sector zoning. Some cores are apparent.
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SAMPLE 16. A95-PP116a

Zircon U-Pb data: Appendix A-17

Sample PP116a rep ients the porphyritic phase of the Chepes monzogranite.
Zircons are colourless to light brown to pink in colot , and are dominated by
elongate prismatic crystals wi... pyramidal terminations, some of which are slightly
rounded. The grains are ostly clear, containing some fine apatite needles and
possible fluid inclusions. ! st grains are zoned with no apparent inherited cores
(Fig. 16a). Uranium concentrations range between 134 ppm and 510 ppm with a
range of Th/U ratios of 0.63 to 1 3. Zircon U-Pb data are shown in Fig. 16b and 16c.
Tt e one grain clearly older (670 Ma) than the rest which then form a single

opulation at 485+ ., I..u.

Fia. 16a <. image of PP116A. Zircon grains show well developed
latory i sector zoning. Some cores ¢ apparent.
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Arnnendix A: U-Pb data A-3

I_Label U Th Th/U f206pp 207pp/206pp 238y/206pp Age

Uncorrected for common Pb

2. PL147 rims

1.1 370 7 0.018 £ 0.000 0.55 0.06385 £ 0.00142 1063 +0.4, 5766+2 2%
2.1 538 6 0.011 £0.000 0.43 0.06138 £ 0.00076 11.78 £0.34 523.0+146¢
3.1 1061 40 0.038 £0.001 20.05 0.21931 £ 0.00196 1298 £0.66 3854 % ).1-
4.1 397 4 0.010 + 0.000 0.80 0.06517 £ 0.00164 11.13+£0.33 5505+155¢
51 732 6 0.008 £ 0.000 0.39 0.06157 £0.00072 11.38+0.16 540.7+75¢
6.1 473 7 0.015 £ 0.000 041 0.06206 £ 0.00104 11.06 £0.55 555.7%£265¢
7.1 647 6 0.009 £ 0.000 0.45 0.06167 £ 0.00083 11.65+0.24 52871 5¢
8.1 469 7 0.015 £0.000 1.24 0.06778 £ 0.00140 11.95+£028 S511.7x11.4¢
9.1 508 37 0.072 £0.001 2.66 0.07986 £ 0.00106 11.52+0.19 523.0+x84¢
10.1 477 30 0.062 £0.002 12.70 0.16325 £ 0.00690 1051 £0.86 5145+4 1¢
11.1 338 6 0.018 £ 0.001 0.78 0.06437+0. 132 11.67+£063 5259%+273¢
12.1 625 182 0.291 £ 0.005 0.55 0.06476 £ 0.00193 10.03+0.31 6094+182¢
13.1 862 96 0.111 £0.002 0.33 0.06409 £ 0.00085 9.40+024 649.5£159-
14.1 1275 182 0.143 £ 0.001 0.47 0.06341 £0.00054 10.50£0.20 583.6x104¢
151 486 161 0.330 £ 0.004 0.71 0.06544 + 0.00137 1045+037 5851+198¢
16.1 381 5 0.014 * 0.000 1.61 0.07096 * 0.0r"38 [.78 034 5172+ 12¢
£ 206pp /238U AGE

Weighted Mean: (n=5/16; MSWD =0.79) 585.3 £ 7.5 (10)

Error in standard: 0.52% (1o)

Final age: 585.3 + 16.2 Ma (20)

¢ 206 /238 AGE

Weighted Mean: (n=9/16; MSWD = 0.79) 528.7 + 3.9 (1o)

Error in standard: 0.52% (10)

Final age: 528.7 £9.5 Ma (20)

Common Pb: 207Pb/206Pb correction
Age: 6/38 age. Two components: £, ¢; Outliers to bc  »

Standards

The weighted mean of all 17 standards has an MSWD of 1.80. The most deviant point is analysis 1.5 which
is 3.90 below the mean. Rejectingt s point gives an MSWD of 0.83. Most deviant point is -2.26 and was
not rejected. The error of the weighted mean for 16 standards is 5.7 Ma which is 0.52%.













Appendix A: U-Pb data

A-7

Label I Th h/U

6. JS 79E

1.1 304 272 0.894 £+ 0.006
2.1 648 325 0.502 £ 0.007
1.2 290 398 1.373 £ 0.019
3.1 562 345 0.614 £ 0.010
4.1 420 115 0.274 £ 0.005
5.1 247 99 0.400 £ 0.008
6.1 488 381 0.781 £ 0.007
7.1 1157 246 0.213 £0.002
8.1 274 105 0.384 + 0.004
9.1 583 133 0.227 £ 0.002
10.1 259 107 0.411 £0.005
11.1 933 727 0.780 £ 0.014
12.1 1091 941 0.862 £+ 0.008
13.1 493 287 0.582 + 0.008
14.1 271 168 0.620 £ 0.008
15.1 1 5 152 1.C 3+£0.011
15.2 1220 348 0.286 + 0.007
16.1 127 55 0.433 £ 0.005

Weighted Mean:

Error in standard:

Final age:

Notes

Common Pb: 207Pb/206Ph correction

Age: 6/38 age. Outliers *

Standards

The weighted mean of all 15 standards has an MSWD of 1.17. The most deviant point is -2.3¢ and

207pp/206p 230 j206ph Age
Uncorrected for common Pb

0.65 0.06215 £ 0.00097 12.84 £0.21 4805+ 7.7
0.51 0.06097 + 0.00075 12.84 £0.27 481.0%¢
0.84 0.06393 £ 0.00108 "~ 53£0.21 4912 +R1
0.52 0.06125 = 0.00076 12.61 £0.32 4894+ 1 9
1.86 0.07341 £ 0.00121 11.51+£0.32 5275+1 1~
0.50 0.06133 £0.00106 1236 £0.38 4989+ 9
0.57 0.06135+0.00179 1293+0.32 4776 4
0.43 0.06011 # 0.00105 13.05+0.27 4739 +¢
0.70 0.06245 + 0.00219 1292+ 0.30 4773+ 108
0.33 0.06109 £ 0.00084 1137023 54161 7
0.77 0.06401 £ 0.00133 1192029 5153+1 3=
0.06 0.05740 = 0.00083 12.74 £ 0.38 487.0+ 1
0.46 0.06011 £0.00108 13.37+0.27 4629 *¢
0.40 0.06045 £ 0.00079 1249 +0.22 4947 +84
1.08 0.06611 £ 0.00187 1230+ 0.18 4986+ 713

3 06766 £0.00 ' 11 £0.22 5552+1 O

2 0.05578 £ 0.00124 1291+ 055 481.6%+198

5 0.06699 £ 0.00157 1293031 4745+ 0

206pb /238U AGE
(n=14/18;, MSWD = 1.24) 484.0 £ 2.6 (10)
0.43% (1o)
484.0 £ 6.7 Ma (20)
as not

rejected. The error of the weighted mean for 15 standards is 4.7 Ma which is 0.43%.




Appendix A: U-Pb data A-8

Label U Th Th/U 206ph 207pp/206pPp 238y/206pp Age

Uncorrected for common Pb

7. JSO80F

1.1 406 94 C 12 +£0.002 0.86 0.0¢ 9%0.00139 1250+ 18 492.0%7

2.1 1115 274 0.246 £ 0.003 0.32 0.05888 + 0.00072 13.42+024 4620x79

3.1 386 92 0.239 + 0.001 0.68 0.06252 £ 0.00118 12.66+0.19 486.8+7.2

4.1 403 92 0.229 + 0.003 0.70 0.06231 £ 0.00094 13.05%+024 472.7+38.3

5.1 480 138 0.288 £ 0.002 0.57 0.06156 £ 0.00122 12.71 £0.23 4854 +84

6.1 624 135 0.216 £ 0.002 0.59 0.06117 £0.00115 1334032 46341 5

7.1 243 44 0.183 + 0.001 0.94 0.06442 + 0.00138 12.86+0.23 4785 %83

8.1 1900 365 0.192 + 0.001 0.15 0.05797 £ 0.00039 1294+ 0.18 4793 +£6.3

9.1 489 119 0.244 £ 0.001 0.53 0.06122 £0.00092 12.79+0.17 4829 £6.1

10.1 1133 277 0.245 £ 0.001 0.18 0.05837 £ 0.00063 12.80+0.16 484.1 58

11.1 536 151 0.281 + 0.002 0.34 .05951 £ 0.00104 12.93 £0.22 8.8 £

12.1 1338 333 0.249 + 0.003 0.18 0.05834 £ 0.00068 12.81 £0.28 4838 + L

13.1 1661 426 0.257 £ 0.001 0.20 0.05806 £ 0.00071 13.28£0.18 467.1

14.1 1426 405 0.284 £ 0.003 0.04 0.05679 £ 0.00065 1324 +0.17 4693 +5.7

15.1 286 69 0.241 £ 0.004 0.70 0.06262 £ 0.00102 1273+ 0.40 484.0 + 14.7
206pb/238U AGE

Weighted Mean: (n=15/15 MSV  =1.47)477.9+1.9 (10)

Error in standard: 0.43% (lo)

Final age: 4779 £5.6 Ma (20)

Notes

Common Pb: 207Pb/206Pp correction
Age: 6/38 age. Outliers *

Standards
The weighted mean of all 15 standards as an MSWD of 1.17. The most devic  point is -2.36 and was not
rejected. The error of the weighted mean for 15 standards is 4.7 Ma which is 0.43%.
















Appendix A: U-Pb data A-13

Label U Th Th/U f206F 207pp/206ph 238y/206ppb Age

Uncorrected for common Pb

12. PS167

1.1 294 230 0.783 + 0.008 .79 0.06101 £0.00098 15.70+0.32 3949+%79

2.1 337 124 0.369 + 0.004 75 0.06052 + 0.00169 16.03 £0.28 3874 +£6.6

3.1 610 337 0.552 £ 0.007 .55 0.05878 £ 0.00095 16.27+0.33 3825%7.6

4.1 354 276 0.780 £ 0.015 0.80 0.06058 £ 0.00092 1656 0.56 3750+ 124

5.1 425 26 0.061 £ 0.001 0.51 0.05836 £ 0.00112 16.35%+0.37 380985

6.1 410 25 0.061 £ 0.001 0.75 0.06058 £ 0.00104 1597 +£0.26 388.6 6.2

7.1 570 477 0.837 £ 0.010 0.31 0.05668 £ 0.00084 16.59 £0.40 3762 £8.8

8.1 158 141 0.888 £ 0.014 5.85 0.10170 £ 0.00348 1597 £0.51 3693+ 11.6

9.1 575 115 0.200 % 0.006 0.50 0.05810 £ 0.00109 16.70 £0.38 373.0+£8.2

10.1 315 83 0.265 £ 0.005 0.64 0.05936 £ 0.00154 1646047 377.8£10.6

1.1 204 119 0.586 = 0.007 1} 0.06420 + 0.00150 1648 £0.37 3752 +£38.3

12.1 356 128 0.359 + 0.005 0.63 0.05937 £ 0.00136 1637+ 0.27 3798 £6.1

13.1 222 124 0.559 + 0.009 0.57 0.05914 £ 0.00329 1586+ 0.44 3920+ )8
206ph /238U AGE

We it Mean: (n=13/13; MSV =079, _.22+23(10)

Error in standard: 0.47% (1o)

Final age: 382.2 £ 5.8 Ma (20)

Notes

Common Pb: 207pb/206Pp correction
Age: 6/38 age. Outliers °

Standards
The weighted mean of all 15 standards has an MSWD of 0.99 and all data lies within 2¢ of the mean. The
error of the weighted mean for 15 standards is 5.2 Ma which is 0.47%.






Appendix A: U-Pb dara A-15

Label U Th Th/U H06p 207pp/206pp 238y/206pp Age

Uncorrected for common Pb

14. PPO7 "
1.1 274 214 0.780 £ 0.010 0.49 0.06141 £0.00109 1223+0.30 5043 %11
2.1 s 69 0.599 + 0.007 1.09 0.06606 £ 0.00131 1242 £0.31 4938=*11.9
3.1 271 224 0.825 £ 0.007 0.34 0.06029 £ 0.00151 12.13+£0.i19 5089+ 79
4.1 141 100 0.706 = 0.009 1.01 0.06490 £ 0.00113 1297 £0.34 474.1 £ 12.1
5.1 211 100 0.474 £ 0.005 1.25 0.06906 £ 0.00117 1098 £0.26 5552+12.8 ¢
6.1 302 207 0.684 £ 0.004 0.09 0.05781 £0.00100 12.57+0.18 493.0%£6.9
7.1 384 281 0.730 £ 0.007 0.37 0.05976 £ 0.00078 12.89 £0.21 480.0%7.5
8.1 328 279 0.850 £ 0.014 0.: 0.05935 £ 0.00084 1279 £0.28 484.0£10.2
9.1 262 160 0.609 + 0.010 0.53 0.06115 £0.00089 1281 £031 482.0=%11.3
10.1 115 52 0.448 £ 0.005 1.20 578 £0.00137  12.61 £0.29 486.2 £ 10.7
1i.l 313 194 0.620 = 0.005 0.21 375 £0.00075 1260 J3.22 4913 %82
12.1 275 193 0.700 £ 0.005 0.61 0.06203 £ 0.00106 1256 £0.22 490.8 +8.4
13.1 255 178 0.696 = 0.008 0.25 0.05865 £ 0.00157 1299 £0.36 477.1 £12.7
14.1 242 134 0.554 £ 0.005 2.73 0.07969 + 0.00325 12.14 £0.22 496.7 £ 8.8
15.1 289 182 0.67" " 0.005 0.30 0.05952 £ 0.00070 1250+ 0.21 4947 £ 8.1
16.1 396 382 0.966 = 0.004 0 3 0.05838 " 0.00054 1271 £0.16 4875+%59
17.1 337 260 0.771 £ 0.005 0.24 0.05901 £0.00062 12.59+0.19 491572
206Pb/238U AGE
Weighted Mean: (n=16/17; MSWD = 0.94) 490.6 + 2.2 (15)
Error in standard: 0.34% (1o)
Final age: 490.6 £ 5.5 Ma (20)
Notes

Common Pb: 207Pb/206Ph correction
Age: 6/38 age. Outliers ©

Standards

(with] 183A)

The weighted mean of all 18 standards has an MSWD of 0.76. The most deviant point is —2.9G and was not
rejected. The error of the weighted zan for 18 standards is 3.7 Ma which is 0.34%.



Annendix A: U-Pb data

A-16

Label U Th Th/U 206p 207ph/206ph 238y/206p b Age
Uncorrected for common Pb
T mmEses
L1 233 130 0.557 £ 0.006 0.23 0.05900 £ 0.00078 12 4++£031 489.7+11.6
2.1 158 130 0.821 £0.010 -0.14 0.05610 £ 0.00125 12.53+0.27 4958+ 10.2
3.1 294 246 0.838 £ 0.008 0.06 0.05758 £ 0.00077 12.62+0.25 491.5+£9.6
4.1 506 390 0.771 £ 0.005 0 5 0.05810 £ 0.00058 1295+022 4788+7.9
5.1 170 86 0.504 £+ 0.006 0.06 0.05809 £ 0.00113 12.12+£0.21 510.8 £8.5
6.1 141 85 0.603 £ 0.005 -0.08 0.05686 £ 0.00101 1226 +0.25 505.8+9.9
7.1 566 301 0.533 £ 0.004 0.00 0.05686 £ 0.00049 1293 +0.32 480.1%11.4
8.1 212 126 0.597 £0.007 -0.02 0.05723 £0.00084 12.34 £0.27 502.6 £10.5
9.1 159 156 0.981 £ 0.008 0.12 0.05797 £ 0.00088 12.73 +0.28 486.8 £ 10.2
10.1 237 145 0.613 £0.010 0.04 0.05724 £ 0.00084 1286+ 0.22 4825+ 8.0
11.1 160 106 0.665 + 0.005 0.46 0.06075 £ 0.00147 12.74+ 021 485.1%+7.7
12.1 181 109 0.599 £ 0.005 -0.05 0.05698 £ 0.00105 12.35+0.22 502.0x8.5
13.1 124 77 0.625 = 0.009 0.34 0.05957 £ 0.00278 1299+ 0.34 476.6 £12.2
14.1 176 98 0.554 £ 0.006 0.09 0.05790 £ 0.00134 1259+ 030 492.1%11.2
151 °71 128 0.64C * 0.006 077 0.05868 £ 0.00105 13.07 " 3.28 474.1+£9.7

206py, /238U AGE
(n=15/15; MSWD = 1.46) 490.4 £ 2.5 (15)
0.47% (10)
490.4 + 6.9 Ma (20)

Weighted Mean:
Error in standard:
Final age:

Notes

Common Pb: 207pb/206Pb correctio
Age: 6/38 age. Outliers ®

Standards

The weighted mean of all 14 AS3 star rds has a MSWD of 3.7. The most deviant point is -3.86 and was
rejected; MSWD =2.57. Next deviant is -2.80; reject and MSWD falls to 2.02. Next is -2.6G; reject and
MSWD falls to 1.47. The three most deviant points in successive iterations are all low and indicative of Pb
loss; two of the points come from the same AS3 crystal (grain 6), the other from grain 2 is the only analysis
from that grain. One low precision analysis which is low is also rejected. There is no suggestion of a
systematic drift during the day. The mean changes by -1.4 % with the rejection of the four low points.Final
MSWD is 1.24 and the error of the weighted mean for 10 standards is 5.2 Ma which is 0.47%.



Appendix A: U-Pb data A-17
Label U Th Th/U 20: 207ph/206ph 238/206pp Age
Uncorrected for common Pb
16. PP116A
5.1 292 248 0.850 = 0.008 0.02 0.05736 £ 0.00056 1292 +0.19 4805% 8
6.1 161 242 1.499 £ 0.026 0.28 0.05951 £ 0.00085 12.73+£0.46 486.1 £17.0
7.1 231 233 008 £0.022 -0.01 0.05713 £0.00110 12.20+£0.28 5079+ 11
8.1 168 170 1.009 £ 0.010 0.16 0.05854 £ 0.00120 13.30£0.28 466.7 £9.6
9.1 225 246 1.095 £ 0.008 0.02 0.05740 £ 0.00103 1269 £0.21 4889 *+79
10.1 161 162 1.006 = 0.005 0.02 0.05739 £ 0.00120 12.68 £0.20 489.2%+74
11.1 254 288 1.135+£0.010 - 7 0.05665 £ 0.00097 12.88 £0.29 482.5% 10.6
12.1 172 138 0.801 £ 0.011 ) 0.05804 £ 0.00124 1272+ 0.26 4874 +£9.8
13.1 146 141 0.968 £ 0.011 -3 0.05695 £ 0.00073 1256 £0.28 4942 + 10.7
14.1 176 173 0.985 £ 0.006  -0.09 0. 647 £0.00072 1303021 477174
15.1 150 159 1.061 £ 0.029  -0.08 0. 658 +0.00106 78 £0.39 486.2 £ 14.3
16.1 161 144 0.899 + 0.008 0.22 0.05905 £ 0.00113 75023 4856+ 84
17.1 90 57 0.640 + 0.027 1.23 0.06718 £ 0.00247 9.03+£0.28 669.2+202-
206pp /238U AGE
2ir Me (n=12/13; MSV ' =0.99 £2.6(10)
Error in standard: 0.40% (l1o)
Final age: 484.9 + 6.5 Ma (20)
Notes

Common Pb: 207Pb/206Pb correction

Age: 6/38 age. Outliers ©

Standards

See JS129c. Sixteen AS3 standards

is 4.5 Ma which is 0.40 %.

re a MSWD of 0.95. No rejections were made. The error of the mean






Appendix A: U-Pb data A-19

Label U Th Th/U f206pb 207ph/206Pb 238y/206pp Age

Uncorrected for common Pb

18. PP114A
1.1 133 175 1.317 £ 0.013 0.89 0.06365 £ 0.00133 1321 £0.25 4663 +84
2.1 186 199 1.071 £ 0.017 0.57 0.06168 £ 0.00130 1259 £0.36 490.0 £ 13.7
3.1 191 160 0.836 £ 0.011 0.40 0.06013 £ 0.00109 12.69 £ 0.28 487.0 £ 10.3
4.1 269 301 1.120 £ 0.017 0.34 0.05932 £ 0.00089 13.11 £0.34 4724+ 11.7
5.1 211 43 0.203 £ 0.002 0.27 0.05972 £ 0.00099 12.09 £0.32 511.0£ 129
6.1 165 214 1.298 £ 0.023 0.41 0.05982 £ 0.00112 13.18 £ 0.38 469.5+ 13.0
7.1 146 91 0.625 £ 0.006 0.31 0.05930 £ 0.00170 12.85 £ 0.27 481.8 +£9.7
8.1 241 98 0.407 £ 0.009 1.20 0.06742 £ 0.00112 11.97£0.42 S511.2+£173-
9.1 145 181 1.252 £ 0.034 0.37 0.05953 £ 0.00102 13.13 £0.53 471.6 +18.4
10.1 145 149 1.030 £ 0.011 0.50 0.06041 £ 0.00115 13.30 £ 0.28 465.0+9.6
1.1 61 55 0.905 £ 0.012 1.02 0.06502 £ 0.00197 12.89 £0.33 477.1+11.9
12.1 244 234 0.961 = 0.009 0.15 0.05796 £ 0.00111 12.86 + 0.24 2.1 £ 85
13.1 191 182 0.952 + 0.015 0.30 0.05911 £0.00094 1293 £0.21 478.7+74
14.1 190 160 0.839 + 0.011 0.39 0.05951 £ 0.00109 13.35+0.36 464.0+12.0
15.1 170 81 0.475 £ 0.005 0.06 0.05881 £0.00126 11.42+0.21 540.6%£9.4-
16.1 101 79 0.780 = 0.007 0.68 0.06246 £ 0.00150 1265+ 0.25 487.2+9.1
17.1 152 127 836 £ 0.011 c 0.05997 £ 0.00112 13 2£0.35 .6 £ 12.1
206Pb /238U AGE
Weighted Mean: (n=14/17; MSWD = 0.68) 476.5+ 2.7 (10)
Error in standard: 0.47% (10)
Final age: 476.5 £7.0 Ma (20)
Notes

Common Pb: 207Pb/206Pb correction
Age: 6/38 age. Outliers ¢

Standards
The weighted mean of all 14 standards has an MSWD of 0.49. The most deviant boint is +1.6¢ and was not
rejected.  :errorof the wei :d: canforl4 o u i 2 v b I .






