GSA Data Repository Item:

(A) Data tables:

Table 1. Composition of N White Mountains apatite

2000102

Stockli et al. GSA Data repository item, p. |

sample elev. unit n F * Cl +
m wi% Wi wi% wiF
F5BRO53 2220 Kbp 10 253 0.19 0.01 0.01
95BROSG 2230 Kpg 10 2.66 .17 .01 .01
95BROG7 2000 Kbp 10 2.59 0.22 0.03 0.01
95BROGE 2000 Kbhp 10 27 0.24 008 0.01
96BR201 2280 Kbp 10 302 0.63 0.00 0.00
S6BR210 3020 Kpg 10 2.08 .22 0.0 0.01
96BR211 3400 Kpeg 10 2.59 0.22 0.01 0.01
96BR212 3680 Kpg 10 2.66 0.15 0.01 0.01
96BR213 4110 Kpg 10 2.6% 0.25 0.01 0.01
96BRZ14B 3780 Kpg IO 2.61 0.22 0.02 0.01
96BR215 3340 Kpg 10 2.49 (.21 0.04 0.01
96BR21G 3030 Kbp 10 2.45 0.12 0.01 0.01
96BR217 2750 Kbp 10 n/a nfa n/a n/a
96BR21§ 2380 Kbp 10 2.88 0.30 0.00 0.00
97WMO6E 2010 Kpg 10 3.01 0.38 0.01 (.01

Electron microprobe results of composition analyses of apatites from the northern

White Mountains. For analytical procedures see appendix B. Units are Kbp =

Cretaceous Boundary Peak piuton and Kpg = Cretaceous Pellisier Flat pluton.

Analytical procedures are described in Appendix B.



Stockli et al. GSA Data repository item, p. 2

(e66T ‘nnuun(] “$s) 1v10woIsiur 35e)s Jsurese pajeIqIes ‘equy SUIMEIpP pur 12[qE] SurZmSp 19ndwod Yim paInseall 310m
SPSUT (ZRET) T2 10 NA[SET JO s[000101d JuImoljo] (,0]-S~F UIYIIA) painseaur syoel [ejuozioy Ajuo ‘aueld apys o) jo[jeredqns
goxe o UiA SUEIZ Ul A[Uo painseowl 21om SYISUL| $YOBI) pauUnuoy) "pajep arem sueld opis o a[priedgns saxe o yim sureld
Augy (€667 ‘nnmung) o5r1s Suiupos paIgIoms YoJaury YNm pojeso] 21om SiuLd 1010910p [RUISIXS (PIpadl e Jy31| patoo[jol
Ammuawerddns i 1S penwisury) ‘sacardaka x(] 10308y 2qni X¢7'] ‘ansalqo e xpp] s edoosordru doysoixy §s197
YIA PRunoD 1M SYORI] JH %8 Ul PAUD10 1M SI0J09)p [EUIAIXT "10198al YORLL ANsioamsy s1ei§ uodaip syl e suonrsod
PazZIBULIAY] [[9A UI pAIBIpRLl a1am $I[dureg “I0)UOU XN} UONNAU B SB pasn sem $5ed A12WIsop END 94, "S1012313p S1A00stl
Yl POYIOW IOI0ANBP [PUINXS Q PIIEp 219M SUIEID) "Imesodune) WI00I J# pIoe SINIU NG Ul § (07 10) payoia arem sanede 1y
(TG 10 10158] B1AZ) 110015 ‘(] AQ pazA[eue a1om sojdwes “sainpacold Kioeroge[ £33 Jo Arewnums © ST SUMMO[[0) Ay

(€861 ‘W9aID) PUB DIOJINH) POYIAW UOLRIGI[RD B39Z JUIST PIjR[nd[es
(g661 ‘Melse pue yireIqen) a8 Yorn uolssy [enued sjdwes oy st 28y (1861 ‘UsRID 1861 yreIqren) Auqeqoid X ‘(X)d
qudd Ul BONBUIUCD WINTUEIA ‘[] ‘PIIUNCI SYOBI Paonpul jo Iaquind ‘1N (Ioeuwmusd amnbs 1ad syorn 4(] X) (1a02snur)
10]0218p [BUINIXO U ANSusp oen paoupul ‘id ‘pajunoo syoen snosurucds Jo raqunu ‘s ‘(i@jewpuse axenbs xod syoun
501 X) A11suop Yorn snosuwiuods ‘sd ‘p-d FUIUIULIBIEP UT P2JUNCD SYOBIL JO IDGUINU ‘PN {1919WNUID s1enbs 1ad S0l o] X)ssPI3
AI2UISOP 0] JUSIRPE 1010019D [RUISINS UT AJISUSP Youl) paonpur ‘pd ‘pojep Sure1d fEnplaipul Jo Jequunu ‘s # (uny) yideposjed
ardwes ‘qd ‘epmiSuot “Suct ‘IpmINE] “I19] SIE SUOHRIAAIGQY ‘SUIBIUNON YAy UISULCU 21 WO RIEp Yorl) Uolssyy amedy

(EPYZE0OF06'Er ¥5 §1FTTU T4 PSPE  000'T 06 LEDO &BIS  PELL oy 080 WOTZTRITA0E08.LE8  SR0INMLE
T gLoFL8TL 66 O1FLEl 98 PLLE TECT 9L ES00 9pIE G6L'] s¢ 0L WOTETRTTAISOY.LE RITHYUIS
QT ITOFEL0L 001 9TF6ST ¥6 0sel €EC°T  ITT OIT0  9vZe  9LL'] 4 0gs WELETRITADSOP.LE  L1THHDE

(8)TTOFI€00 001 QEFOEE 91 86t OFET  SST 0970  ovre  9LL'] £C 00§ WIS TTBIT/LPOPoLE  DLTUHDE
Oz LI0F§H1T Z€ LTFEEr TIC 68t 96 £61  GIL'0  9vIs  BEL'T 5T ST WO0ZT811400.LF.LE  C12UHYS
TLISIOFRETT  $1 BTF9IS T8 £1LE 0L6’'t  0TF  S19°0  9FZE  REL] 5t €o'e WIS 1Z8TT/.6TLP.LE Q-FITHHIS
O FIDFORTIT Ly TEFSEL €FC 051 8041 18T GILD 9vTs  [ELT £t LT WOS6T8TT/.5F9%F.L8  E[THLEE

(BLIRTOFFIET 98¢ CPF98E T'IC CLIT 8Z¢T  ¥TT  16T0 9vTe  [EL'l £C N WOTBLBTTASTLFLE  T1THEDE
(OOITOFETEL 1L ['SFELE LI CLIT 8TE1 PTT  16T0 OvLs [EL1 ¢ O0re WBOBTRITAZELPLE  11THEI6
(T TTOFICEL L6 BLFL65E 061 98¢1 TO9T  0I1E 608G 9bTht ETLT 5T 3 APLTBTIAOSLYCLE  OITAH9E

() 60T 68°ET 98 TI+69 L6 TFEl £97°1  LE 0Ot00  I06F  TT9'I or 1000 LFTYLRITATLGR.LE  T0THHYE
+1T1 T4 Feve 0001 06 LEODD  SBIS  PELI Or €79 LOGETRILASDOP-LE  890UHEEH

(€ ¥ 0T 0Tl 69 ST+
(SHTE0F06'El  ¥% STFITL TL 8 oot 06 LEO'D EBIE  PEL] OF 086G JOLFCRTIAOSOFLE LI90HHSG
(19 PR RAVESAR l O1FTFl 98F (866 TL8'Y  GlF  98T'0  CBIE  69L71 0t €59 WEFTTWBTHERESLE OC0EESG
(9Z) LTOFE9El L S1F1el T4 PEvT 000’1 06 LE0D GBIE  PELI 0 (99 WAEFTLBTTAPDOSLE  EC0YEEH
(worF(wr) % OI1F(FN) wdd six - (wny)
yiSuop yornueaw (¥X)d e 1dv N (IN) 1d (sN)  sd (PN pd # ad ‘Buoyyie] apdues

SUTRJUNOJA] YA UTHYLI0N J1Y) W1y vlEP YdBX) Uolsst] apnedy "7 (B



Stockli et al. GSA Data repository item, p. 3

Table 3. Apatite (U-Th)/He data from the northern White Mountains

sample elev. D Hc u Th it Corrected vlo
m km nmol/g ppm ppm age (Ma) Ma
95BROS3 2220 6.60 0.22 9.3 8.7 0.75 48 0.6
F5BROS6 2230 (.55 161 254 15.4 073 53 (.3
95BRO67T.1 2070 6.50 .13 47 95 0.76 4.5 19
95SBROGT.2 2070 6.50 016 3.1 8.3 0.76 5.5 0.3
O7BROGT 2070 6.42 0.31 4.7 8.1 0.70 12.2 1.9
95BROGR.T 2060 6.25 .21 35 6.0 .79 10.2 0.9
Y5BRO6R.2 2000 6.25 0.31 3.5 10.3 071 9.6 0.8
Y6BR201.] 2280 0.01 .61 9.7 18.6 0.72 11.1 0.8
96BR201.2 2280 0.01 0.33 5.2 10.2 0.70 1.6 1.4
96BR210 3020 1.63 5.25 10.2 4712 0.08 57.5 0.9
96BR211 3460 2.10 398 10.5 30.3 0.68 54.8 1.1
96BR213 4110 2.27 4,77 134 437 .09 53.8 1.1
96BR214-A 3980 335 3.87 2011 38.6 (.66 37.1 0.9
96BR214-B 3780 3.65 2.66 16.0 40.6 Q.72 26.8 0.6
9GBR215.1 3340 4.25 1.45 13.3 24.8 .70 20.0 0.5
96BR215.2 3340 4.25 1.23 12.0 25.8 0.73 173 0.6
96BR216.1 3030 5.00 (.84 8.8 17.5 0.78 12.2 0.7
96BR216.2 3030 5.00 0.58 8.4 16.7 (.66 [3.2 L.5
SEBR217.1¢ 2750 5.5 294 3.2 12.5 ‘ 072 92.8 2.0
96BR217.27 2750 55 1.81 4.3 [1.7 074 63.0 1.2
96BR217.3% 2750 5.5 1.31 4.7 12.3 0.71 45.2 1.8
O6BR21.1 2380 3.7 (.33 3.0 10.1 (.75 1L.0 0.9
96BR218.2 2380 5.7 0.39 5.8 9.8 0.74 121 1.1
9TWMOG8S 2010 6.50 0.92 119 42.5 .69 11.3 0.6

Elev. = sample elevation, Ft = Alpha ejection correction after Farley et al. (1996). All analyses with
detected excess He from U and Th bearing inclusions are not reported and are excluded from
interpretation. Analyses characterized by anomalously old ages attributed to parentless He or excess He
from fluid inclusions (1} are not included in Figure 3. The dimensions of the apatite grains in each sample
(10-20 grains) werc measured to determine the alpha-emission correction (Farley et al., 1996). He ages
were calculated based on absolute He and U-Th determinations on the same sample. For helium analyses,
samples were first outgassed (Wolf et al., 1996), then retrieved and dissolved in a doubly spiked (239Th-
235Uy HNO3 solution in preparation for U and Th determinations using isotope dilution ICP-MS.
Analyses were performed by D. Stockli at the California Institute of Technology in the laboratory of K.
A. Farley.
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(B) Analytical procedures

He and U-Th determinations

All He determinations were carried out at the Noble Gas Lahoratory at Caltech using an isotope
dilution (?He spike) quadrupole mass spectrometry system. He was extracted from ~10 to 20 grains of
hand-picked, inclusien-free apatite separates in a single-walled vacuum furnace for 20 minutes at ~950°C.
Furnace blanks were routinely measured yielding typical values on the order of ~1 femtomol of He.
Subsequent to gettering and cryogenic purification (cycling between 16 and 34 K), the extracted He was
analyzed with a Balzers Prisma quadrupole mass-spectrometer using isotope dilution with ~5 femtomol of
99.5% 3He. The amount of spike was determined to better than 1% and the precision on He
determinations is better than 1% with blanks. Grains were then retrieved, dissolved in nitric acid and
spiked with isotopically enriched U and Th. U and Th concentrations arc determined by isotope dilution
inductively coupled plasma mass spectrometry (ICP-MS) using a Finnigan Element. Similar uncertainties
apply to the ICP-MS U and Th determinations. Thus the analytical uncertainties on age determinations are

generally better than 6% (+2-0).

Electron microprobe analysis

The compositions of all apatite samples from the northern White Mountains were analyzed
following the protocol of Stormer et al. (1993) for Cl, F, Ca, and P using a JEOL JXA-733A superprobe
electron microprobe. Ten grains were sclected per sample and cach analyzed in three different spots at ~7
keV with a defocused beam. All determination were performed on polished sections parallel to the apatite
¢-axis lo mimimize X-ray intensity variations due to anisotropy in apatite. Durango apatite was also

analyzed as an unknown to test the accuracy of the F and Cl determinations.
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