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APPENDIX A:  Supplementary Geochronologic Data

1   Introduction

Sample ELM06-PV-12 was collected from a small porphyritic biotite and hornblende-bearing granite pluton near the town of Pevek (location shown on map in Figure 5; geographic coordinates listed in Table A1). Its finer-grained (but still porphyritic) border phases are similar texturally to the numerous dikes emanating from the pluton and which clearly cut the regional structures and fabrics in the Jura-Cretaceous wall rocks.   Zircons were analyzed with the U-Th-Pb method utilizing the Sensitive High Resolution Ion Microprobe –Reverse Geometry (SHRIMP-RG) at the USGS-Stanford Microanalytical Center at Stanford University.   The final age for Sample ELM 06 PV-12 reported here was assigned using the weighted mean averages of 207Pb-corrected 206Pb/238U ages, rather than a concordia intercept age, however the data are also plotted on a concordia diagram (Figure A1) after Tera and Wasserburg (1974). Concordance is interpreted to indicate a closed isotopic system with a single crystallization age, which is the case for most of the zircons dated (Figure A1).

2   Analytical Techniques
Zircons were separated from Sample ELM06-PV-12 and concentrated by standard heavy mineral separation processes and hand picked for final purity, mounted on double stick tape on glass slides in 1 x 6 mm rows, cast in epoxy, ground and polished to a 1 micron finish on a 25 mm diameter by 4 mm thick disc.  All grains were imaged with reflected light on a petrographic microscope, and with cathodoluminescence on a JEOL 5600 SEM to identify internal structure, inclusions and physical defects. The mounted grains were washed with EDTA solution and distilled water, dried in a vacuum oven, and coated with Au. Mounts typically sat in a loading chamber at high pressure (10-7 torr) for several hours before being moved into the source chamber of the SHRIMP-RG. Secondary ions were generated from the target spot with an O2- primary ion beam varying from 4-6 nA. The primary ion beam typically produced a spot with a diameter of 20-40 microns and a depth of 1-2 microns for an analysis time of 9-12 minutes. Nine peaks were measured sequentially for zircons (the SHRIMP-RG is limited to a single collector, usually an EDP electron multiplier): 90Zr216O, 204Pb, Background (0.050 mass units above 204Pb), 206Pb, 207Pb, 208Pb, 238U, 248Th16O, 254U16O.  Auto-centering on selected peaks and guide peaks for low or variable abundance peaks (i.e. 90Zr216O,  0.165 mass unit below 204Pb) are used to improve the reliability of locating peak centers. The number of scans through the mass sequence and counting times on each peak are varied according to sample age and U and Th concentrations to improve counting statistics and age precision. Measurements are made at mass resolutions of 6000-8000 (10% peak height) which eliminates all interfering atomic species. The SHRIMP-RG was designed to provide higher mass resolution than the standard forward geometry of the SHRIMP I and II (Clement and Compston, 1994). This design also provides very clean backgrounds and combined with the high mass resolution, the acid washing of the mount, and rastering the primary beam for 90-120 seconds over the area to be analyzed before data is collected, assures that any measured 204Pb is actually Pb from the zircon and not surface contamination. In practice, greater than 95% of the spots analyzed have no common Pb. Concentration data for zircons were standardized against zircon standard CZ3 (550 ppm U) and age data against R33 (419 Ma, quartz diorite of Braintree complex, Vermont, John Aleinikoff, personal communication) which were analyzed repeatedly throughout the duration of the analytical session. Data reduction follows the methods described by Williams (1997) and Ireland and Williams (2003) and uses the Squid and Isoplot programs of Ludwig (2003).

3    Geochronologic Results

Zircons from this sample are elongate and euhedral  and show regular oscillatory zoning with darker rims in CL imaging (Fig. A1). Cores were visible in some grains.  One core was analyzed (Table A 1, Figure A1) and yielded a 207-corrected 206Pb/238U age of 116.1 ± 1.8 Ma (2s error), but is discordant.  Nine rim analyses from this sample are shown in Figure A1 on a Tera-Wasserburg concordia diagram. Seven of the analyses are concordant within analytical error, with only one analysis plotted slightly above concordia. One rim analysis yields a distinctly older concordant age of  115.4 ± 1 Ma, and was likely incorporated into the melt (inherited) from an older magmatic system, as suggested by the one core analysis.  Excluding these two older ages, the other eight analyses define a weighted mean age of 108.1 ± 1.1 Ma (MSWD = 4.0), which we interpret as a crystallization age for this granite. 

Figure Captions

Figure A1.  Sample ELM06-PV-12, Pevek granite.   At bottom, cathodoluminescence images of  zircons dated from this sample, with spot number (ages in Table 1) Top: Tera-Wasserburg concordia diagram showing uncorrected U-Pb SHRIMP ages. Error ellipses are shown at two sigma uncertainty. Final age assigned using the weighted mean 207Pb-corrected 206Pb/238U age of 8 analyses. 
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