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are listed in table 1; the 20 most reliable dates are he cause of the old 9 lamprophyre dike bjotite---------- K-Ar 51.9+1.5 McDowell, 1971 . ' - o T a0 0.50 Map location Mine or
shown on the map. Analytical data for new dates datesEgﬁszz ﬁ;gggm;?2§a£§ ;zdbSST eA pre-Belt date was 1ﬁ sgoZk. hornblende------- K-Ar 68.8+2.0 Do. 0.00 - a2;7 s number location Reference
presentEd in this pap(::‘r‘ are given in tables 2 and 3. g]'ven by samp]e 22, but the dated rock is part Of the e K-Ar 60'21-1'2 [D)O' pPB/ U G1 Ho]iday M N@san swmwewmewawe Zartman and Stacey’ 1971
A1 known dates are listed even though many serve only Wallace Formation of the Belt Supergroup. Plagioclase el s s K-Ar 52. 11-5 L ' _ _ . . P—— G2 Silver Butte (King) mine---- Do.
to constrain geologic interpretations or to illustrate of sample 25 gave a date older than the calculated age ' -=d0---mmmmmmmeee K-Ar go-Sii- DO' Figure 1.--Concordia plot showing lower concordia intercept ages as determi 63 Jack Waite mine (Idaho)----- Cannon and others, 1962
zroZlﬁgz Lgt1n§egz;?ﬁzzg gzg;;giﬂggiént(ﬁugy?g1gisgﬁ of the earth. 10 quartz monzonite------ hognb1ende ------- i-ﬁ; }3% i4 Dg. by U-Pb ratios for zircon separates. G4 Jack Waite mine (Montana)--- Zartman and Stacey, 1971
0e e ¢ " ==g0=Sshprn-anmne = < . G5 Ione mine----ceemecamcceanaa- Cannon and others, 1962
by an isotopic system that has lost a variable amount Dates given by samples 7, 8, 10, 11, 12a-b, 13, 11 granodiorite---------- ZI PEON==rrmmimmmss Pb-a 94 110 Larsgn a”d1958 G6 Galena min@-====-ceccoaaaoan Long and others, 1960
of ra_d!OQernc isotopes due FO ther:ma] or chemical . 15, 16, 17, 30, 31, and 32 are queSt10nat?] €. ] The ~=d0=mmmmm e Pb-a 116 £10 others, Tablé 2 Analvtical data for new E-Ar ages Zartman and Stacey’ 1971
ERBITLIGNS dwterbal ta the Tadhiiiy Systan.)  Hyrid primary mineralization in the Hercules mine 1is ) i - e able 2.--Analytical data g 67 Prospect in south Zartman and Stacey, 1971
SES SISE, P TS SRR 37 (e EENY SPES CEERUSE apparently Precambrian, on the basis of the isotopic La=h argiiittacs) JROEAToN ot Bb=gr B60 EL80 ARG [Ar%0 values given as percentage of fotal argon. Constants: K40 = 0.581 x 10-10/yp Ag = Gem Stock.
Mesng1c-Tert1ary thermal events have part1q11y lead ratios for galenas. But biotite from.samp1es 7 (Wallace Fm). 5 whole-rocks 4.962 x 10-1 Jyr; K*0 = 1,167 x 10°%. Argon mass spectrometry by Harald H. Mehnert; G8 Success (Granite) mine------ Long and others, 1960
modified the argon, and possibly the potass192su Th-Pb and 8, biotite believed to have formed during — h —— o flame photometry analyses of samples 1-2, 4-6, 18-19 for potassium by V. M. Merritt, D. R. Cannon and others, 1962
ISlcipke: SYSEE B LR S, IEEUIE . oaetd el mineralization, gave Cretaceous dates. These dates 13 diarite . et L= ks i : o Norton, or E. L. Brandt; isotope dilution analyses of samples 3, 26, 28-32 by Kiyoto Futa.] G9 Mountain Goat mine---------- Long and others, 1960
zircon ages are common for Phanerozoic intrusives in may indicate a remobilization of ores during intrusion (Wishards sill). ) 610 Edith Murray (Pontiac) Do.
this region because the zircons commonly have cores of the nearby Gem stocks or a modification of the 14 lamprophyre dike------ hornblende------- K-Ar 57.542.0 Marvin and1979 Vap sample No. i g
e e SRSSTGED S S Inin SRS 6 argon isotopic system in the biotites by the thermal Debson, Tocation Mineral AB“O iy 4 Age (m.y.) G11 Sunrise prospect Cannon and others, 1962
the magmas. event accompanying the intrusion of the Gem stocks. number dtpd KZO% (10—1 mo1/q) Ar40y +20 in north Gem Stock.
i The K-Ar and Pb-alpha dates from samples 10 and 11, 15 pegmatite--=cmmemcaaax muscovite- Rb-Sr 68.8t1.2 Armstrong, 1975 G12 St. James Prospect Do.
Sample locations for galena are shown on the map, respectively, for the Gem stocks are Cretaceous plagioclase ) -20-3 18 north Gom Stock,
and unpublished lead isotopic ratios are given in (possibly Late Jurassic) but agreement between the isochron. hornblende------ 1.41, 1.41 2.059 85 99.443.4 813 Hercules mine-------=--mmmmx Long and others, 1960
table 4. As interpreted by Zartman and Stacey (1971), dates is poor and they seem to be anomalously older 2 Lp-4 Cannon and others, 1962
the Tead isotopic ratios fall into two broad groups-- than the regional Cretaceous dates (about 100 mey.) 16 pelitic schist------=- zircon---- 207Pb-206Pb 1665 Reid and biotite——-mmmn-- 8,00, 8.03 5.818 86 49.7+1.7 G14 Star mine----c-cemcmcaaaaooo Long and others, 1960
UBE GroUp nieatas 8 TrecRUoRlan RRTTRISY, Y okber for other plutons in the area. The Rb-Sr isochron 238U-206Pb 1404 others, 1973 K-feldspar------ 6.40, 6.36 3.714 79 40.0£1.4 Cannon and others, 1962
group a Mesozoic-Tertiary affinity. date for samples 12a-b is clearly anomalous for the 235U-207Pb 1530 3 LP-2 G15 Luck Friday mine=-==m-e=cee- Long and others, 1960
Belt age of the Wallace Formation. The Rb-Srh1sochron bi0titemccmmommn 6.406 3. 655 81 38.6+1.1 Cannon and others, 1962
date for sample 15 may be the actual age of the Roundtop pluton > . 4 H-36-1 Zartman and others, 1971
pegmatite but, again, the date is at variance with 17 biotite 1Y & § 7 e —— K-Ar 41.1+1.8 Reid and MUSCOVite--=-===- 10.98, 10.94 17.24 86 106 +3 G16 Prospect, Idaho-Montana Cannon and others, 1962
other dated Tertiary or Cretaceous plutonic bodies in granodiorite others, 1968. 5 H-36-2 Silver, Inc.
this region. The U-Pb zircon dates for sample 16, a 18 —=d0mmmmmmm e biotite=--------- K-Ar 46.8+1.7 This paper biotikes=c=ssmas 9,14, 9,12 14,52 94 107 +4 G17 Jim Fiske min@---emmmeeeeeen Zartman and others, 1971
DISCUSSION high-grade pelitic schist, suggest that the schist is Zircon=-=ceseeaea U-Pb 52 7 Do. 6 W-36-3 618 Montana SEAndard iningessses B
pre-Belt. As the schist does not match any of the 19 T ST biotite-=-------- K-Ar 46.3+1.7 Do. hornblende-==--- 0.24, 0.25 0.6862 78 171 +14 619 Hemlock MiNememmmmmeeocaceon Do.
The emplacement ages for the granodiorite east of Belt stratigraphic sections, this inference is zircon-----=------ U-Pb 52 #7 Do. 18 W-3f.3_4‘ G20 Rock Island mine---—ceemcee- Do.
Trout Creek, Mont., and for the granodiorite ngardthe probably correct. The dates obtai:edtfr?m two ; R LR b . géogvte --------- 8.88, 8.89 6.060 87 46.8+1.7 a1l PO — N,
southwest corner of the quadrangle were determined hornblendes and a margarite concentrate from samples ) -98-5 (drill cores).
from a concordia diagram (figure 1) of the isotopic U- 30, 32, and 31, PESPECt1Ve]y, may be Ve"y.C].OSE to the 20 i WhO L E=raeK s=e=ms- K-Ar 335 tg Armgtr‘onq, 1976 biotite--------- 7.56, 7.49 5.076 82 46.3t1.7 RG22 Silver K]ng (Be]]e Stowe) Zartman and Stacey, 1971
Pb data obtained by analyses of various size-fractions actual age of intrusion. The dates are similar to the 21 L e e K-Ar 520 & i t 1969 26 W-11-4 mine. '
of zircon. The colinear patterns of data points on 740-850 m.y. ages commonly obtained from similar 22 el asem e biotite---------- K-Ar 1780 £50 1etanens biotite--------- 8.19 4.226 o gs'gtg’g G23 Russell Group claims Do.
the diagram were derived from 4 size-fractions of diorite dikes and sills in other areas of Belt g - 4,292 83 6.0z0. (Morning Star Extension).
zircon from a hornblende granodiorite (sample 1) and 2 terrain. However, until corroborating dates are ' Prichard Format1oR o A v 28 AD-1 B Al G24 Russell Group claims Do.
size-fractions each from two occurrences of a biotite obtained by the Rb-Sr or U-Pb age method for these 23 Sehistimemnammnmcemaae whole~roex-~=---~ 'é' r 1045 112 rmB rongs biotite-----=--- 8.31 3.718 85 -3l (Blue Bird mine).
granodiorite (samples 18 and 19). The array of data dikes and sills, some doubt remains as to their actual 24 e s s s S s -Ar T 9 29 AD-2 sk " o Bl 625 L Ot EBEAR T st Do.
points are best explained as mixing lines between age. - : - biotite--------- 7.42 s .90, 626 Little Pittsburg mine------ Do.
inherited and newly crystallizing components of 25 gabbro dike-==---=n--- plagioclase------ K-Ar 5190 940 MaEVl’)" a"d1979 30 AD-4 627 Cirpinny L3ses 18 e emsemmemmmmennee Do.
zircon. According to such an interpretation, the Hybrid dates were obtained for samp1es 20, 21, 23 ' obson, hornblende------ 0.392 5.698 98 803 16 628 TEon Moaatadn il Roesmmsmsmns Cannon and others, 1962
upper concordia intercept (not shown in figure 1, but and 24. The radiometric dates listed in table 1 for —3 31 AD-3 . 629 R T s A Zartman and Stacey, 1971
calculated as Early Proterozoic or Late Archean) these samples do not denote the age of some geologic Hog Heaven Volcanics margarite------- 0.507 7.060 96 775 116 e et FlaEh el T A
reflects the age of the source rock from which the event, but rather show the effect of thermal heating 26 andesite porphyry----- biotitee--mmmmmm-m K-Ar 35,5+0.8 This paper 32 W-59-15 g8 631 Flathead Mine--ee==cee-ceee-e Do.
magma was derived, and the lTower concordia intercept from the emplacement of the Late Cretaceous Idaho K-Ar 36.040. 8 Do. hornblende------ 0.396 6.230 92 +20 032 Battle BULte Mineoo oo ooom iy
yields the emplacement age of the pluton. For the batholith. The heat from the batholith caused the 27 Jati e enemmmmmm e ——— —n d0=mmmmmmmmm e K-Ar 31.7+2.4 Daniel and 633 JUMDO MiN@==ccmcmmmcecccmae Do.
hornblende granodiorite (sample 1), the determined loss of varying amounts of argon from the minerals of Berg, 1981 34 Soatent we soebalids Cannon and others, 1962
emplacement age of 102 + 8 m.y. is in excellent the schist; so that the apparent ages now determined 28 andesitic tuff----==- S R K-Ar 31.340.6 This paper of Flathead Lake
agreement with an essentially COHCO;dﬂnE_UETZ‘Pb vary from 194-1035 meye. TgebcakulatEd dat? is thus 29 B A R & [ IR K-Ar 34.9+0.6 Do. (approximate location)
monazite analysis of 102-106 m.y. The biotite not a true age, but instead bears some compiex 30 diorite Sillememeceam- hornblende-=-===-- K-Ar 803 +16 Do. " Tho : ; G35 Lucky Lode mine=--meeecmea- Zartman and Stacey, 1971
granodiorite (samples 18 and 19) is shown to be relationship to the maximum temperature to which the 31 bl Ml MArgarite-----no- K-Ar 775 16 Do. Table 3.--Analytical data f°rOU T? Pb_ages for zircon cigcen:rates and one monaz1t?1§onfint;:§e )as 636 Lost. Cabin mineooommmmmm. Do. Y
distinctly younger and has an emplacement age of 52 & schist was heated and to the length of time it [Decay constants: 238U = 1,55125 x 10-10yr-1; 235y - 9 8ags x 10-10ypr-1; 23§Th =04.9475 % 10%1byps u/23su
7 m.y. Complementary K-Ar mineral ages for both remained at that temperature. 32 diorite sille--cecenun hornblende------- K-Ar 854 +20 Do. = 137.88. Isotopic composition of common lead assumed to be 204Pb:206ph:207ph.208py = 1:18,7:15.6:38.6. See lEor data on Cenozoic mineralization see table 5.
plutons further strengthen these assignments and graphical representation of these data on fig. 1. Analytical work done by Loretta Kwak]
attest to the validity of the interpretation. Garnet Range Formation and Pilcher Quartzite =
that 14 33 argillite isochron of Rb-Sr 910 Obradovich Isotopic composition of lead Age, in millions of years
= jes 33 apgilliteseescemmeeeea =
i ZOE samg;eLfvéhPP:;E f:gg :?ﬁcgluzg:cengrate was 10 whole and Peterman, Mesh Concentration (ppm) (atom percent) 206pyp  207pp  207pp  208pp
23;}?cieﬁze$or only one a;alysis, and only one point rocks. 1968 - U T Pb 204pp  206pp  207pp  208pp 238, 235, 206pp 2327
could be plotted. A dotted line is drawn through that i - P Table 5.--Analytical ratios for galena samples and a K-feldspar
point (figure 1), parallel to the line determined for 34 diorite sill---------- BIBE LR il b P 1. Hornblende granodiorite [W-20-3] concentrate from the Liver Peak prospect
samples 18 (W-98-4) and 19 (W-98-5). The ages, thus - . ) . — - . )
extgapolatecg, of 42 m.y. is based on the untested _ Prichard F°”"at[‘<°g 1335445 Do - 50+100 367.7 200.9 16.44 0.0383 77.87 6.781 15.31 253 372 1201 256 [tThheesceer:oszootiocp-1 Can]aeﬂ,dzerdatn:ﬁ?er]anld; Cwaetr?e tohbattain:en; rfar‘(;mzadtrjiolnl (::CocruersmEd Adnuarfynzid
assumption that additional U-Pb analyses from this 35 hornfels----=----om--- biotite---------- S & : -150+200 469.6 279.4 18.67 0.0222 78.07 6.359 15.55 227 329 1132 222 K-Foldshar concentrate had 48 wom Ph. O 37 bom 1. and 0.21 oom Th
pluton would plot parallel to the line for samples W- -250+324 522.7  355.5  19.43 0.0184 77.93 6.141 15,91 213 304 1081 188 ST IET elk o B MRt ] PP iy -21 ppm Th.
98-4 and W-98-5. Agreement between the extrapolated 1 . : =400 558.9 413.0 19.26 0.0241 77.45 6.058 16.47 196 277 1035 164 Y Y
g d A i Previously published ages have been recalculated if they were not calculated with the decay )
e d the biotite K-Ar age is not very A : ite 5207 27680 205.4 0.0112 36.35 1.919 61.72 106 106 112 103 2 7 8 .
U-Pb age an 1977 monaz pp206 pp20 pp20 Geol
satisfactory. Also, the K-feldspar date for sample 2 gonstants recommended by the IUGS Subcomm1ss1on.on Geochrono!oqy (Steiger and Jager, Js feo‘oq1c'
is too young when compared to the date for coexisting This age has not been recalculated; no analytical data available. 7, DQuartz menzemite [LP-4] Core No. PH=0e PHZo relationships
joti S K-feldspars allow the gradual escape of 0f Johns, W. M., Smith, A. G., and others, 1963.
biatite. Sgme K-1S|gspars b ; ‘e & DDH LP-2, 270m 16.540  15.240  36.518 Galena associated with
radiogenic argon formed during the radiometric ecay -100+200 1139.4 458.9 8.66 0.0571 80.77 5.566 13,61 45 56 560 49 (Wallace Fm) stockwork of molybdeun-
of 40-po§ass1um; thgs, th: ca]c:laged date, in suc T Bion: - ond tungsten mineraliation.
cases, WiT) be spurfous (too young)s s Himiilie gropsariie Dibst] DDH LP-la, 860n  16.697  15.274  36.757 Do.
Burke Fm)
-100+200 694.6 103.6 14,81 0.0234 84,19 8.435 7.356 132 247 1554 209 ( . 55 44 6
-200+400  691.4  96.5  13.61 0.0544 83.26 8.284  8.403 120 214 1434 201 Wt e e, T80 (GER SR s
. - . . stock).
19, Biotite granodiorite [W-98-5] DDH LP-4, 824m 16.647  15.259 36,561 K-feldspar from unaltered
-100+200 565.8 96.0 9.40 0.0517 83.83 7.782  8.337 102 173 1296 141 g‘g‘(‘)z[t)z ARG ig;lgﬁ:;’g qunrEs
-200+400 680.7 127.7 8.85 0.0672 82,24 7.083 10.61 78 120 1054 126 ° °
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