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Fig. S1. Secondary Electron (SE) and Back Scattered Electron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A
for area A within map 1). Note the different scales on different maps and sub-maps.



CAI specimen Erik

" Matrix

Fig. S2. Secondary Electron (SE) and Back Scattered Electron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A
for area A within map 1). Note the different scales on different maps and sub-maps.
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Fig. S3. Second and Back S ctron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A
for area A within map 1). Note the different scales on different maps and sub-maps.
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Fig. S4. Secondary Electron (SE) and Back Scattered Electron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A
for area A within map 1). Note the different scales on different maps and sub-maps.
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Fig. S5. Secondary Electron (SE) and Back Scattered Electron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A
for area A within map 1). Note the different scales on different maps and sub-maps.
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Fig. S6. Secondary Electron (SE) and Back Scattered Electron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A
for area A within map 1). Note the different scales on different maps and sub-maps.
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Fig. S7. Secondary Electron (SE) and Back Scattered Electron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAIL. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A

for area A within map 1). Note the different scales on different maps and sub-maps.
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condary Electron (SE) and Back Scattered Electron (BSE) images with false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A

for area A within map 1). Note the different scales on different maps and sub-maps.
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Fig. S9. Secondary Electron (SE) and Back Scattered Electron (BSE) images W1th false color
RGB (Mg/Ca/Al) maps of selected fields of view identified as representative of the specimen.
Marked areas denote maps (identified by map number) made for certain parts of the CAI. Sub-
maps are delineated using the same color and identified with sub-map letters (i.e., sub-map 1A
for area A within map 1). Note the different scales on different maps and sub-maps.
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Fig. S10. REE abundance patterns for bulk digestions of the nine fine-grained CAls used for
this study (data given in Table S1). All CAls show a group II pattern in which the most
refractory (heavy REEs except Tm, Yb) and most volatile elements (Eu, Yb) are depleted

relative to the moderately refractory light REEs. Values normalized to the CI chondrite values
of Dauphas and Pourmand (63).
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Fig. S11. Compilation of standards data for small sample loads representative of those used for
unknowns in this paper. Full data are presented in Table S1 and Table S2. The data serve to
demonstrate (i) that useful precision on the ¥Sr/*Sr ratio (u®*Sr) can be obtained on loads as
small as 50 pg; (ii) that column processing of the natural samples does not impose any
anomalies or systematic bias; and (iii) that at no stage prior to (NBS987 data), or subsequent
to, usage of the Sr double spike (BCR-2 data) is there any evidence for spike contamination
(see text in supplementary material for details).
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Fig. S12. 3Rb-%Sr isochron plots for all leach steps for individual CAls in this study, plotted
using the same scale for each panel for clarity. . The Rb-Sr regression lines used type 3 York
fits implemented in Isoplot (67). Ages calculated using the 8’Rb decay constant of Rotenberg

et al. (62).
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Fig. S13. Cross-plots of major element atomic ratios in solutions from individual leaching
steps. Proposed end-member minerals, denoting the dominant phases getting dissolved in each
step, are denoted as blue areas. From (64).
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Fig. S14. Comparison data for two samples, L3 Jean (red symbols) and L3 Logan (green
symbols) measured using the VUW Triton (circles) and the Thermo Scientific Triton XT
(diamonds) TIMS instruments. (A) The p®*Sr data were calculated relative to the average
measured NBS987 34Sr/%®Sr for each instrument (Table S2). (B) The ¥Sr/*Sr data were
normalized to NBS987 = 0.710250 for each instrument. (C) The §%%°Sr vs. 58¥/86Sr data were
calculated using the double-spiked and natural aliquots run on each instrument respectively.




Table S1. Rare earth element concentrations in bulk digests of the samples used in this study,
normalized to the CI chondrite value of Dauphas and Pourmand (63).

La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu

Charles 25.3 211 254 2577 258 3.7 191 19.3 143 84 45 234 34 1.2
Erik 19.7 285 285 248 274 38 8.3 7.2 4.3 1.3 08 267 2.5 0.5
Hank 7.5 10.9 8.9 8.0 9.8 7.6 2.6 2.3 1.3 05 03 9.1 5.9 1.0
Jean 21.8 211 228 222 221 27 8.4 7.1 3.9 1.0 07 17.5 1.2 0.6
Logan 148 231 189 165 203 3.3 5.9 5.2 34 1.7 1.2 14.6 5.5 1.0
Ororo 244 271 260 256 265 3.1 7.8 6.0 2.8 06 06 226 3.1 0.3
Peter 180 220 207 195 223 29 4.3 3.2 1.4 03 04 17.2 3.0 0.5
Raven 32,5 27.7 309 320 308 34 159 14.1 8.2 2.7 16 2638 2.8 1.0

Scott 5.5 7.1 5.7 5.3 5.3 5.1 1.8 1.7 1.1 04 03 9.7 139 0.2




Table S2. NBS987 standard data for various load sizes measured using two TIMS instruments.

#sr/%sr 2s.e. 2s.e. (ppm) ¥Sr/%sr 2s.e. 2s.e. (ppm)
1000 ng*
Filament 1 0.0564883 0.0000009 16.2 0.710257 0.000002 35
Filament 2 0.0564886 0.0000010 18.1 0.710261 0.000002 33
Filament 3 0.0564895 0.0000010 18.2 0.710259 0.000002 3.4
Filament 4 0.0564892 0.0000010 17.0 0.710262 0.000003 35
Filament 5 0.0564896 0.0000010 17.8 0.710261 0.000002 3.4
Filament 6 0.0564879 0.0000010 17.7 0.710258 0.000002 33
Filament 7 0.0564887 0.0000010 17.6 0.710263 0.000002 3.4
Filament 8 0.0564893 0.0000010 17.3 0.710260 0.000002 3.4
Filament 9 0.0564882 0.0000009 15.7 0.710263 0.000002 3.4
Average 0.0564888 0.710260
2s.d. 0.0000012 0.000004
2 s.d. (ppm) 22.0 5.9
50ng S”*
Filament 1 0.0564891 0.0000011 19.6 0.710260 0.000003 4.7
Filament 2 0.0564895 0.0000008 13.8 0.710262 0.000002 3.4
Filament 3 0.0564883 0.0000008 141 0.710260 0.000003 35
Filament 4 0.0564912 0.0000008 14.0 0.710254 0.000002 3.4
Filament 5 0.0564881 0.0000007 129 0.710255 0.000002 3.4
Filament 6 0.0564896 0.0000009 16.0 0.710261 0.000002 35
Filament 7 0.0564906 0.0000008 14.2 0.710257 0.000002 3.4
Filament 8 0.0564918 0.0000009 15.9 0.710260 0.000003 4.4
Filament 9 0.0564906 0.0000010 18.2 0.710262 0.000003 3.7
Filament 10 0.0564892 0.0000016 28.0 0.710261 0.000005 7.2
Average 0.0564898 0.710259
2s.d. 0.0000024 0.000006
2s.d. (ppm) 433 7.8
1ngsr
Filament 1 0.0565080 0.0000060 107 0.710247 0.000017 25
Filament 2 0.0565013 0.0000095 169 0.710237 0.000027 38
Filament 3 0.0565081 0.0000076 135 0.710286 0.000026 36
Filament 4 0.0565025 0.0000070 124 0.710261 0.000021 30
Filament 5 0.0565033 0.0000076 135 0.710237 0.000022 31
Filament 6 0.0565082 0.0000078 138 0.710242 0.000027 39
Filament 7 0.0564965 0.0000141 250 0.710240 0.000042 59
Filament 8 0.0564954 0.0000078 139 0.710283 0.000030 43
Filament 9 0.0564927 0.0000048 84 0.710277 0.000015 21
Filament 10 0.0564812 0.0000115 204 0.710294 0.000054 77
Average 0.0564997 0.710260
2s.d. 0.0000171 0.000045
2s.d. (ppm) 302 64
500 pg S
Filament 1 0.0565101 0.0000073 130 0.710269 0.000023 32
Filament 2 0.0565038 0.0000118 208 0.710253 0.000033 47
Filament 3 0.0565012 0.0000091 162 0.710247 0.000029 41
Filament 4 0.0564903 0.0000092 163 0.710251 0.000029 41
Filament 5 0.0564988 0.0000088 155 0.710246 0.000028 39
Filament 6 0.0564914 0.0000093 164 0.710227 0.000035 49
Filament 7 0.0565101 0.0000105 186 0.710226 0.000027 37
Filament 8 0.0564987 0.0000124 220 0.710246 0.000028 40
Filament 9 0.0564812 0.0000099 175 0.710294 0.000037 53
Filament 10 0.0564914 0.0000156 276 0.710225 0.000047 66
Average 0.0564977 0.710248
2s.d. 0.0000184 0.000043
2s.d. (ppm) 326 60
50pg sr’
Filament 1 0.0565189 0.0000587 1039 0.710300 0.000082 116
Filament 2 0.0565328 0.0000519 919 0.710159 0.000098 138
Filament 3 0.0565150 0.0000818 1448 0.710321 0.000140 197
Filament 4 0.0565078 0.0001237 2189 0.710191 0.000206 291
Filament 5 0.0565058 0.0000468 828 0.710097 0.000069 97
Filament 6 0.0565242 0.0000486 859 0.710263 0.000077 109
Filament 8 0.0564725 0.0000530 939 0.710312 0.000083 116
Filament 9 0.0565556 0.0001991 3520 0.710225 0.000327 460
Filament 10 0.0563367 0.0002056 3649 0.710235 0.000356 501
Average 0.0564966 0.710234
2s.d. 0.0001279 0.000150
2s.d. (ppm) 2265 211

"Thermo-Finnigan Triton at VUW - Leaches L1 to L3
*Thermo-Finnigan Triton at VUW - Bulk analyses
*Thermo-Fisher Triton XT at Bremen factory - Leaches L4 and L5



Table S3. BCR-2 data for ~1 ng loads measured using the VUW TIMS after upgrading with
10" Q resistor amplifiers

BSr /sy 2 s.e. 2 s.e. (ppm) ¥Sr/%sr 2s.e. 2s.e. (ppm)
~1ng Sr BCR-2
0.056498  0.000015 265 0.705020 0.000031 43
0.056490 0.000017 293 0.705018 0.000036 51
0.056503  0.000017 298 0.705027 0.000032 46
0.056494 0.000018 313 0.705034 0.000034 49
0.056514  0.000016 292 0.705035 0.000030 42
0.056496  0.000016 286 0.705033  0.000033 46
0.056479 0.000017 301 0.705008 0.000034 48
0.056515  0.000015 274 0.705006 0.000032 45
0.056501 0.000016 279 0.705053  0.000033 47
0.056510  0.000017 302 0.705045 0.000036 51
Average 0.056500 0.705028
2s.d. 0.000023 0.000031

2 s.d. (ppm) 399 43



Table S4. Summary of strontium isotopic compositions and concentrations of step-leached CAI fractions and bulk digests.

Sample number _Instrument Amp. Config. Total ng Srin aliquot’ Blank contrib. %*  8*/%Sr (%0)°  2s.e.”  8%/*°Sr (%o)’ 2s.e’ p*sr(ppm)  2s.e’  ¥sr/®sr’*  2se’  2s.e.(ppm) Cycles Rb(ppm)’ Sr(ppm)’ *Rb/*°Sr 2s.e.
Leach 1

L1_Charles VUW 10"Q 1030.8 0.01 1.497 0.022 -1.347 0.009 118.9 27.7 0.820328  0.000005 6.0 516  34.875  55.60  1.83246 0.00366
L1_Erik VUW 10"Q 610.0 0.02 0.541 0.029 -0.455 0.010 77.0 31.7 0.754679  0.000005 7.0 327  22.040  73.40 0.87224 0.00174
L1_Hank VUW 10"Q 148.7 0.08 1.005 0.109 -0.676 0.024 3203 80.5 0.754940  0.000020 25.9 190  46.062 154.90 0.86368 0.00173
L1_Jean VUW 10"Q 299.1 0.04 1.068 0.032 -0.972 0.011 75.6 333 0.796674  0.000006 73 339 38376  73.86  1.51489 0.00303
L1_Logan VUW 10" 127.6 0.09 -0.743 0.060 0.842 0.017 124.8 53.7 0.936085  0.000009 9.9 185  28.743 22,63  3.75877 0.00752
L1_Ororo VUW 10"Q 1010.5 0.01 1.097 0.022 -0.953 0.009 123.3 27.8 0.869288  0.000005 5.8 517 37735  45.07  2.45818 0.00492
L1_Peter VUW 10"Q 415.6 0.03 0.799 0.033 -0.687 0.010 98.7 35.0 0.792224  0.000005 6.9 327  33.902 67.36  1.46712 0.00293
L1_Raven VUW 10"Q 625.8 0.02 1.189 0.025 -1.064 0.009 98.2 29.4 0.775484  0.000005 6.5 515  64.186 160.06 1.16669 0.00233
L1_Scott VUW 10"Q 688.1 0.02 0.745 0.025 -0.629 0.010 100.7 29.0 0.827102  0.000005 6.1 515 41756  61.88  1.97386 0.00395
Leach 2

L2_Charles VUW 10" 966.7 0.01 1.805 0.027 -1.664 0.012 100.9 29.8 0.736006  0.000005 6.6 516  24.059 11577 0.60201 0.00120
L2_Erik VUW 10"Q 238.7 0.05 0.915 0.063 -0.820 0.015 74.5 52.7 0.705716  0.000008 11.0 191  17.897 43406 0.11917 0.00024
L2_Hank VUW 10"Q 155.6 0.07 1.229 0.081 -1.093 0.015 120.6 71.3 0.700070  0.000009 13.1 116 1426  165.52  0.02489 0.00005
L2_Jean VUWw 10"Q 134.0 0.08 1.339 0.171 -1.277 0.018 89.4 148.1  0.701561 0.000015 21.8 158 1.916 93.03  0.05947 0.00012
L2_Logan VUW 10"Q 209.9 0.05 -0.132 0.061 0.379 0.015 259.9 53.7 0.702240  0.000007 9.7 220 3.114  199.91 0.04504 0.00009
L2_Ororo VUW 10"Q 3082.9 0.00 1.319 0.023 -1.209 0.011 81.9 27.5 0.731345  0.000005 6.6 516 22309 119.54 0.54057 0.00108
L2_Peter VUW 10"Q 2123 0.05 1.209 0.066 -1.039 0.020 141.2 56.2 0.702377  0.000008 11.9 144  29.479 141522 0.06017 0.00012
L2_Raven VUW 10" 286.5 0.04 1.263 0.082 -1.007 0.016 212.8 73.7 0.725027  0.000008 10.4 511  13.789  87.62  0.45562 0.00091
L2_Scott VUW 10"Q 1201.1 0.01 1.339 0.023 -1.172 0.012 140.5 27.3 0.711719  0.000005 6.8 516  21.007 304.84 0.19923 0.00040
Leach 3

L3_Charles VUW 10" 104.4 0.02 1.825 0.037 -1.633 0.014 149.5 35.1 0.704400  0.000006 7.9 289 0.952 30.68  0.08961 0.00018
L3_Erik VUW 10"Q 78.4 0.02 0.699 0.044 -0.597 0.015 96.0 40.2 0.699846  0.000007 9.5 153 0.102 23.07  0.01282 0.00003
L3_Hank VUW 10"Q 256.0 0.03 -0.986 0.032 1.027 0.014 66.7 32.1 0.699230  0.000005 7.6 441 0.107 75.06  0.00411 0.00001
L3_Jean VUW 10" 69.3 0.14 1.288 0.238 -1.147 0.029 102.0 210.6  0.700920 0.000018 26.4 148 0.189 20.33  0.02691 0.00005
L3_Logan VUW 10"Q 73.7 0.14 -0.374 0.151 0.494 0.019 113.8 140.7  0.701101 0.000011 16.4 147 0.149 21.65  0.01989 0.00004
L3_Ororo VUW 10"Q 61.6 0.02 1.082 0.035 -1.005 0.018 49.8 32,6 0.706083  0.000005 7.5 400 0.777 18.10  0.12402 0.00025
L3_Peter VUW 10"Q 85.8 0.07 1.377 0.136 -0.924 0.032 248.2 103.2  0.700116 0.000020 28.1 370 0.143 2522 0.01636 0.00003
L3_Raven VUW 10"Q 79.3 0.03 0.971 0.046 -0.796 0.015 144.8 39.9 0.700493  0.000007 10.4 191 0.203 23.35  0.02508 0.00005
L3_Scott VUW 10"Q 101.0 0.03 0.830 0.097 -0.708 0.021 108.0 83.6 0.702521  0.000012 16.6 147 0.605 29.74  0.05880 0.00012
L3_Jean® Bremen 10" on ®sr, 10”0 69.3 0.14 1.464 0.061 -1.166 0.021 110.9 304.4  0.700914 0.000046 65.8 520 0.189 20.33  0.02691 0.00005
L3_Logan® Bremen 10"Q on *sr, 10”°Q 73.7 0.14 -0.280 0.074 0.466 0.017 44.6 306.8  0.701081 0.000046 66.2 368 0.149 21.65  0.01989 0.00004



Table S4 (continued)

5
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Sample number _Instrument Amp. Config. Total ng Srin aliquot’ Blank contrib. %’ 8*/*°Sr (%0)° 2 s.e. 5%/%°5r (%0)® 2s.e. u*sr (ppm) 2s.e.’ Usr/*sr* 2s.e. 2s.e. (ppm) Cycles Rb (ppm)’ Sr(ppm)’ “Rb/*Sr 2s.e.
Leach 4

L4_Charles Bremen 10" on *¥sr, 10°Q 9.0 2.74 2.300 0.217 -0.242 0.073 1898.7 3164  0.702108 0.000061 86.7 423 0.007 036  0.05313 0.00011
L4_Erik Bremen 10" on *®sr, 10°Q 1229 0.20 1.895 0.067 -1.611 0.027 84.1 305.2  0.698994 0.000046 66.2 338 0.015 7.88  0.00555 0.00001
L4_Hank Bremen 10" on *®sr, 10°Q 12.9 1.91 -0.266 0.202 0.425 0.045 21.1 3311 0.699180 0.000056 80.7 340 0.004 1.97  0.00581 0.00001
L4_Jean Bremen 10" on *¥sr, 10°Q 5.2 4.75 19.336 0.194 -0.661 0.061 18368.0 3327  0.699349 0.000051 733 296 0.002 0.58  0.00845 0.00002
L4_Logan Bremen 10" on *®sr, 10°Q 26.1 0.94 -0.729 0.072 1.119 0.028 245.2 306.1  0.699029 0.000046 66.3 302 0.009 12.98  0.00205 0.00000
L4_Ororo Bremen 10" on *®sr, 10°Q 10.4 237 -0.626 0.116 1.167 0.066 416.7 309.1  0.701299 0.000048 68.0 514 0.004 0.27  0.04100 0.00008
L4_Peter Bremen 10"Q on *®sr, 10”0 12.9 1.90 1.734 0.235 0.547 0.169 2139.4 3284  0.699480 0.000050 72.1 372 0.005 115 0.01146 0.00002
L4_Raven Bremen 10"Q on *®sr, 10”0 21.7 1.14 0.722 0.142 -0.460 0.053 95.1 319.3  0.699095 0.000049 69.5 185 0.002 1.74  0.00397 0.00001
L4_Scott Bremen 10" on *®sr, 10°Q 8.9 2.77 0.762 0.257 -0.348 0.184 242.0 330.7  0.699372 0.000052 73.7 376 0.002 0.64  0.00913 0.00002
Leach 5

L5_Charles Bremen 100 on *sr, 10°Q 30.2 0.31 3.786 0.189 -1.820 0.103 1738.4 311.5  0.700716 0.000054 77.2 340 0.004 115  0.00936 0.00002
L5_Erik Bremen 100 on *sr, 10°Q 112.9 0.08 -0.847 0.055 1.089 0.024 119.0 304.1  0.700343 0.000046 65.3 448 0.011 16.58  0.00199 0.00000
L5_Hank Bremen 100 on *sr, 10°Q 0.4 24.82 81.405 2.495 0.251 0.819 80654.6  1806.8  0.704163 0.000242 343.6 104 0.003 2.11  0.00406 0.00001
L5_Jean Bremen 100 on *sr, 10°Q 1.3 7.07 3.644 0.995 -1.955 0.362 1491.9 837.7  0.699861 0.000116 165.7 157 0.006 1.80  0.00902 0.00002
L5_Logan e.c.

L5_Ororo Bremen 10"Q on *¥sr, 10”0 11.2 0.82 13.779 0.164 -1.958 0.125 115989  304.8  0.701080 0.000048 68.7 370 0.001 031  0.01122 0.00002
L5_Peter Bremen 10" on *¥sr, 10”0 1.4 6.77 4.259 0.686 0.936 0.388 5224.9 522.4 0701344 0.000088 126.1 323 0.027 2.41  0.03198 0.00006
L5_Raven Bremen 10"Q on *®sr, 10°Q 50.2 0.18 1.296 0.748 -0.792 0.170 320.4 4486  0.699209 0.000154 220.0 110 0.015 3.49  0.01267 0.00003
L5_Scott Bremen 10"Q on *®sr, 10°Q 58.2 0.16 0.755 0.076 0.237 0.044 854.5 304.6  0.706701 0.000046 65.3 372 0.025 551  0.01329 0.00003
Bulk CAI

Charles Vuw 100, 10°Q on *sr 1325 0.05 - - - - 181.2 52.2  0.763824 0.000009 11.9 119 8.119 2348  1.00583 0.01182
Erik Vuw 100, 10°Q on *sr 110.1 0.06 - - - - 153.8 53.3  0.720482 0.000008 10.8 188 3.574 30.67 0.33748 0.00391
Hank VUW 100, 10°Q on ¥sr 59.5 0.11 - - - - 158.6 70.7 0.710660  0.000010 14.6 115 3.105 54.43  0.16507 0.00187
Jean vuw 10"Q, 10°Q on *sr 68.6 0.10 - - - - 230.0 726 0.757596 0.000010 13.7 107 7.885 2550  0.89888 0.01052
Logan VUW 100, 10°Q on ¥sr 85.7 0.08 - - - - 284.8 96.9 0.771961  0.000016 20.5 98 13.190 3410 1.12586 0.01299
Ororo vuw 10"Q, 10°Q on *sr 213.6 0.03 - - - - 141.2 56.5  0.757357 0.000008 10.5 165 8.540 2851  0.87069 0.00972
Peter VUW 100, 10°Q on ¥sr 62.6 0.11 - - - - 171.4 82.0 0.752229  0.000011 14.9 77 8.393 29.59  0.82402 0.00911
Raven vuw 10"Q, 10°Q on *sr 177.9 0.04 - - - - 141.0 52.1  0.743839 0.000007 10.0 282 6.368 26.87  0.68803 0.00788
Scott VUW 100, 10°Q on ¥sr 313.6 0.02 - - - - 140.6 51.5 0.745719  0.000007 9.4 266 10019  43.86  0.66321 0.00813

Total Sr in aliquot prior to further aliquotting for isotope work

?Procedural blank contribution to each of the 50% aliquots taken for double spike and 'natural’ analysis, total blank contribution for bulk analyses
*|sotope ratios corrected for blank contribution

*Normalized to ¥’Sr/*®Sr = 0.710250 for NBS987 for comparison with other published work

®2s.e. uncertainties represent within-run uncertainties quadratically added to external reproducibility of the standards for the relevant instrument
°Samples measured on both the VUW and Bremen instruments

’Elemental concentrations in material digested during each leach step

e.c. = entirely consumed
- = No double spike measurements made



Table S5. Calculated slopes (= 95% CI and MSWD) for best fit lines in natural log three-
isotope space for two NBS987 standards and three ‘synthetic CAI” mixtures processed through
the column separation procedure. Expected values are slopes calculated assuming exponential
law fractionation (/4).

In%*sr/%7Srvs. In®Sr/%’Sr 26 MSWD In®®sr/®’Srvs. In®Sr/8%’Sr - 26 MSWD In®®sr/®’Srvs. In®*Sr/%’Sr 25 MSWD

NBS987_1 -0.318 0.005 4.3 -0.982 0.01 2.7 3.072 0.042 2.9

NBS987_2 -0.3251 0.003 3.3 -0.9875 0.0061 1.8 3.041 0.021 1.8
CAlsoln_1 -0.3246 0.0023 3.5 -0.9847 0.005 2.2 3.032 0.019 2.5
CAlsoln_2 -0.3221 0.0065 7.5 -0.97 0.013 4.7 3.026 0.058 6.7
CAlsoln_3 -0.321 0.018 6.5 -0.992 0.034 2.9 3.09 0.16 6
expected -0.3251 -0.9857 3.0319

Table S6. Strontium content and isotopic composition for the four dental tools used for CAI
extraction, along with four 1 ng loads of NBS987 measured during the same session (using
the VUW TIMS instrument).

Tool name Material' ~ Sample weight (mg)  Sr (ppb)  *Sr/®°Sr 2se.  2se.ppm p’sr %Sr/%Sr 2se.  2s.e ppm
DT-1 SS 73.88 71.3 0.056509 0.000031 550 198 0.70835 0.000054 77
DT-2 SS 100.77 215.6 0.056465 0.000066 1168 -591 0.70907 0.000085 119
DT-3 NiCoMo 110.22 (59.23)2 14.8 0.056494 0.000024 421 -66 0.71001 0.000044 62
DT-4 SS 109.63 16.6 0.056423 0.000030 534 -1334 0.70934 0.000068 96

NBS987 1ng_1 0.056508 0.000023 404 169 0.71027 0.000042 59
NBS987 1ng_2 0.056482 0.000023 404 -279 0.71022 0.000045 63
NBS987 1ng_3 0.056507 0.000021 369 160 0.71027 0.000039 55
NBS987 1ng_4 0.056495 0.000020 352 -51 0.71024 0.000040 57
Average 0.056498 0.71025
2 s.d. 0.000024 0.000052

2 s.d. ppm 424 73
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