Appendix 1. Sample Localities

Sample Number

Latitude & Longitude

Qutcrop Description

LS-8

32°37°00"N 85°42°'25"W

Pavemeat outcrops along Ropes Creek

NO-2

3236°10"N 85°37°17"W

Quarry

AUB-2 & 87AUB2A

32°37°00°N 85°31'07"W

Schist from pavement outcrops

87FG-1 32°39°16"N 85°32°01"W | Pavement exposure adjacent to road

"WA-59 32°41°37"N 85°31°28"W | Road crop along dirt road near intersection
with Couaty road.

LSW-1 2°46°53"N 85°39°38"W Road cut along SW side of US 280

AU-68A, PMB-3, & PMA-AL

32°32’50"N 85°29°24"W

Outcrops along cascades in branch of
Chewacla Creek

MM-2A 32°931°12°N 85°15°25"W | Outcrop along cascades at Meadows Mill
RS-1 32°28°16"N 85°00°00"W Pavement outcrop at Rocky Shoals,
Chattahooche River
DM-2 32°42°16"N 85°01'00"W | Outcrop directly below Davis Mill
BFD-1 32°39°36"N 85°05°17"W | Outcrop along west side of
easternmost spillway
BH-251 32°40'00°N 85°11’48"W | Qutcrops below powerlines
and north of small creek
BL-13 32°05°02"N 85°11°34"W | Outcrop in ditch along
dirt road
TH-5C 32°00°33"N 85°10°59"W | Exposures along water falls at Moffits Mill
OE-79A 32°09°47°N 85°15°28"W | Road crop along road near intersection with

County road, north side

AU-160 & AU-210

32°04'24"N 85°24°54"W

Road cut along north side of road, across
from pond

PM-12 32°02°49°N 85°28°35"W | Northernmost quarry wall, schist layer

LC-1 3272924"N 84°58°26"W | Outcrop in creek oo Columbus College
campus

FLQ-2 32°36°00"N 84°54'30"W | Outcrop along north side of road in quarry




Apendix II. “°Ar/¥aAr Analytical Techniques

Mineral separations were made in facilities at the U.S.
Geological Survey, Reston, Virginia, and the Department of
Geology at Auburn University using standard ultrasonic cleaning
and heavy liquid and magnetic separation techniques. Separates
of better than 99 percent purity for muscovite, biotite, and
potassium feldspar and no less than 99.9 percent purity for
hornblende were used for our analyses. The samples, together
with aliquats of the monitor mineral MMhb-l, were encapsulated in
tin foil and sealed under vacuum in fused silica vials. The
relative geometry of the samples and monitors was measured and
recorded. The sample vials were sealed into an aluminum
irradiation can and irradiated at the U.S. Geological Survey -
TRIGA reactor (Dalrymple et al, 1981) in Denver, Colorado. After
irradiation the samples and monitors were placed in the side arm
assembly of a low blank double vacuum furnace, similar in design
to that described by Staudacher and others (1978). After melting
the tin packaging at 350°C, samples were either fused or heated
in a stepwise manner to extract their argon. The gas was cleaned
using SAES St707, ST101, and titanium metal getters before
analysis in a VG 1200b rare gas mass spectrometer for their argon
isotopic composition. (Use of tradenames is for descriptive
purposes only and does not imply any endorsement by the U.S.
Geological Survey.) This data was then reduced using the
computer program ArAr* (Haugerud and Kunk, 1989). Corrections
for the production of interfering isotopes were those of
Dalrymple and others (1981). Decay constants are those
recommended by Steiger and Jaeger (1977). The age used for MMhb-
1 is 519.4 +/- 2.5 Ma (Alexander et al., 1978; Dalrymple et al.,
1981) ; the authors have chosen not to use the value suggested by
Samsom and Alexander (1987) primarily because of the small
uncertainty stated. Plateau ages calculated by ArAr* (Haugarud
and Kunk, 1989) follow the definition suggested by Fleck and
others (1977). The method of calculation of ages and errors as
well as plateau ages and errors is discussed in Haugerud and Kunk
(1989). Tabulated results of the *°Ar/¥*aAr analyses follow.
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REPOSITORY DATA: 40Ar/39Ar STELTENPOHL AND KUNK

Pm3-3 MUSCOVITE #1943

S FT SRt - L it A P F E F F - 2 L FE E P E T T T EE TR B RS E BT ERE ) =2 ====
J = 8.28337% + @.58x SAMPLE WT = 2.188!1 g
Initial ¢ Poztassium Chlorine Calcium
TEMP radiogenic daerived derived derived Init- al RGZ+ ¥
o 43Rr 3SR~ 38Ar 378~ 3€Ar in Ma
€393 1.2582-11 S.$83€-13 3.437%£-15 3.783E-135 2.12%£-15 253,83 * 33.%33
739 2.2328-11 1.3858-12 2.333E-1S5 2.228&-(S5 1.8712-13 314.2L = 2.23
‘£33 $.3832-11 2.1822-12 42 2.8372-15 1.479£-13 290.39 + 2012
%34 1.83512-19 9.9599E~-12 FEE [.927z-14 FEE 221.535 =+ £.28
1993 3.1272-11 #.1212-12 *EF 3.1332-13 EE S 392,93 had 2.73
1833 2.%332-11 2.8392%-12 #EF S.132g-158 £82 295,54 '+ 3.73
11393 F.39AET-11 4.788E-12 #42 2.22z2z-15 A% 235,97 3.329
12393 4.E79Z-1L 2.4312-12 *+% 1.8228~-14% E¥E 293.22 = 2.7+
1339 7. 3.79%22-13 1.1338-13 3.3322-13 5.843Z-13 273,85 +  L7.42
1239 1.92 3.172=2-13 1.2832-13 32.2172-13 §S.23%z2g-13 281,353 = L2017
TaTAal 5.533Z-17 2.397z-11 F.5812-13 7.1378-13 1.2:7Z-13 234,57
Gas KrCa = 382.09
zzsuaing 43Ar/388r initizal = 235,35 Sgt.54
HO PLATZRU
AU3-2 MUSCOVITS 2#18SRIS!L
J 2.88557% + 0,58« SAMPLE WT 3.11398 g
Initial ¢ Pocassium Chlorine Calciun .
TENeP radisgenic derived derived derived Iniz-al RGE* *%
cC 438 39Ar 38ARr 37Ar 364 in Ma
£33 2.4282-12 1.8B83E-13 <¢,923E-1S 6.832E~16 1.964E-15 292.43 + 4.23
7Sg 9.3938-1z 4.791E£-13 1.139:s-1S E2 2 2.936E~15 38,80 * 1.73
3592 7.736E~-11 4.313E-12 1.775zZ-1% 5+ 9.683E-1S 297,33 # 1.43
3sS9 1.8378~-1¢ 1.8€9€g-11 L A 7.892E-15 3.594E-1S 295.58 * 1.42
1999 2.5372-11  1.339e-12 ¥ +ie 9.838E~18 237,85 * 1.41
1gsSa 1.733e~-11 8.983g~-13 *>EF 1.1875~-15 1.@33E-~-15 295,62 * 1.53
1189 2.918E-11 1.337e-12 * & 3.576E-16 1.198€E-15 297,16 + 1.41
12949 1.887E-11 5.787E-13 *+% _  1.735E-15 3.391E-1i§ 293.91 * 1.47
138 3.319E-12 4,.5234E-14 ¥ © 2.937E-1S 3.58%£-16 3813.237 + 7.773
TOTAL 3.822€-1¢ 1.998E-11 7.S3Z2-15 1.418E-14 2.194E~1% 233,49
GRS KrsCa =
1921.9391134 30.13
VILEXN of g2z or plateau, 3t2pz 259 throwugh 253 PLATIAU AGE = 278.3< + 1.32

all

bility. .
#%% brlou detection limite

333 cuznTizies

ar?

in mol2z,

Ho STank ¢orrsa:
* . Aj2s calculated assuming initial 49AF/35Ar = 295.5 +
1-sigma precision 2siimates are for intra-irradiation pack.ags reprodici-

3
3



VI0/TS/35 50

TH-3C WUSCOVITE

J - 0.007878 + 0.50% SAMPLT UT - 0.1015 ¢
Inizial & ?Pozassivm  Chlorine Calciva
T2 radiogenic derived dazived darived Inicial ACZ> b
C 40Ax 3%arx 38ar 37a- 364> in Ma
530 1.5482-12 3.898zZ-14 & ,976T-15 1.012=-15 3.537:=-13 160.77 + 8.50
6350 3.4702-12 1.4232-13 1.076Z-15 1.0742-15 1.2672-15 273.7Q + 5.14
75Q 1.16872-11 4,910zZ-13 ke 1.2072-15 1.309:=-15 293.2L + 1.33
€50 4.9282-11  2.143%-12 e 3.1512-13 3.605%-13 287.41 + 1.37
950 1.4322-10 4.815z-12 sokse §.77832-13 4.482=z-15 283.95 + 1.38
1000 3.1792-11 1.409zZ-12 bl 1.0702-15 9.831z-15 285.85 + 1.37
1050 2.5272-11 1.156z-12 ook 5.8572-15 38.325:2-16 285.22 + 1.3
1100 3.5402-11 1.371zZ.12 e 1.4832-13 1.0412Z-13 285.43 « 1.33
1200 1.0602-10 4,6303-12 Fee 5.1392-.13 1. 285.0C + 1.38
1300 1.3392-1Y  7.1552-13 Feok 3.733Z-13 7. 272.Q7 + 1.2%
14359 2.772z-12 1.1897z-13 ek ol [ 282,11 + 2.95-
TO0TAL &4.2982-10 1.906zZ-11 6.03523-13 2.4812-14 1.993z-14 28 .71
GAS X/Ca ~ 33L.1
NO 2LATIAU
v 10/19/57 430
FLQ-2 MUSCOVITZ =37
J =~ 0.007579 + 0.50% SARLE TT -~ 0.0959 ¢
Inicial & Pozassiva Calorine Calcica
T2 radiagenic dazivad dazivad darivad Inizial AGZ* e
(o 40Ax 39as l3ax 374 36A= in Mz
550 2.1872-12 7.424g-1& 4 .919Z-19 ke 3.788z-15 183.33 - 7.38
6§30 2.8332-12 1.1532-13 4.8%4zZ-16 1.051=.15 9.525E-1% 279.753 + 2.93
750 L.2852-11 5.370z-13 e 1.961=-15 1.089E-15 289.41 + 1.41
83a 4, 7452-11 2.7208=z-12 Feiede §.531=-15 2.%1=-15 287.63 + 1.25
950 1.6582-1Q0 7.3052-12 ki 6.002Z-15 4.377E-15 286.22 + 1.137
1000 4, Q0082-11 1.751=-12 falaied 2.15842-15 1.206z2-13 286.1L + 1.37
1050 2.8182-11 1.237z-12 Fde 1.510E-15 7.923e-15 284.95 + 1.45
. 1100 5.228zZ-11 2.303z-12 ks 2.157E-15 R akdd 285.05 + 1l.36
ot 1200 3.482=-1Q 1.5242-11 ki 2.0S5E-14 3.970E-15 285.73 + 1.38
- 1450 1.338E-11 5.790E-13 diie 4_881=-15 ik 288.91 + 1.44
1550 3.941=2-12 1.595z-13 ke bl 9.3132-1% 288.53 + 2.43
IOTAL 7.149E-10 3.151=-11 5.388z-15 4.691z-14 2.133E-14 283.94
Gas R/Ca =~ 440.5

65.2% of gas ou plateau, scteps 1000 chrough 1200 PLATEAD AGE - 285.52 +/- 1.48

3FD~1 MUSCOVYITE #184RD61

AR X I R IS S XA I I AR I I R I N I I I AR I E I I I I I R N R Y I P T Y T I T AT N RTINS WX T RN

J = 9.95933¢ + 9.39%

SAMPLE WT = 93,1392 g

Inizial & Pozassium Chlorine Calciun

TZMP radiogenic derived derived dertuved Inic- al AGZ+ P

[ LA 393~ 22Ar 373r 35Ae tn Mi

3359 S.3498-12 2.3212-13 2.513E-13 1.3132-1% 1.223E-~1% 271L.2%5 » 1.3+
738 1.4125-11 ?7.728E-13 K.573E-16 K.7912-16 S.191=-15 232.5 E 1.2
223 $.1712-11  2.23289:z-12 45 +es R 223,29 - 1.21
3%9 1.35388~1¢ 8.921:=-12 E 2 6.2:185~-1% e 232,51 = 1.24
1999 2.282g8~-11 1.83a2=-12 LR e 4.282€-18 223,12 < 1.22
1EIs Z.2523-11 1,3§33-12 e v 1.582%~13 223,77 = 1.2s
1138 3.7322-11  2.3912-12 e v e 282.35 - 1.25
1288 7.4268-11 4.(332-12 res ree e 283.38 = 1.37
TOTAL 3.363E-12 2.148E~11 3.281E-15 9.837E~1S §.£73E-1S 283.22

CAS KsCa =
1183.23134284 3L.3

B1_4X of gas or plateau, steps 958 through 1288 NATSAU ACE = 233’3741 1.46



PM-12 MUSCOVITE #182R38!

d 3 3.89343% + 9.01% SAMPLEI T = @.1n3d¢ g
Inizial &8 Pozassiua Calorine Calciunm
TENMR radiogenic derived d2rived | derived Iniz-al RCZ+ * ¥
C 43R/ 3SAar 388~ 378r 3aar in Ma
3$3a $.2332-12 3.(732-13 <.9925-15 2.539€-1S 1.3252-15 193.13 + LS
7sa 1.5232-t1 8.1838-13 <,.S5532-15 3.3452~-15 §5.822S5-135 332,59 + .53
35g 2.82SS-11! 2.32S2-12 *#7 1.873-13 1.363E-t5 292,95 + .5
953 1.7425-1%2  9.3252-12 44 4,5258-13 PR 285.32 * .25
L8 2.%298-t1  1.5532-12 23 L 5.2452-15 285.32 * .35
1933 2.1322-11  1.153g~-12 223 E2 2 5.12398-13 235.73 + .34
1199 3.39733-11 2.1722-12 %% #24 4% 225,25 + .35
1249 7.9835-11 3,3352-12 232 B 3.2592-15 257,42 = .33
1353 2.392€-12  1.459:2-13 PR $x3 Fre 2913, g2+ <.z
1433 1.4993-12  6.9435-14 e xz 4.28%2-12 227,24 + 3.772
TATAL  2.9393-19  2.1S538-1t  £,%232-15 2.7452-15 1.133=5-12 233,57
GRS {sCa =
1224, 14539235 30,0
23S.49% of gas or plazsau, 53223 9358 through 135 PLATZAU AGZ = 235.335 + 54
T AU-3160 MUSCOVITE #48RD72
J = 0.009914 + 0.50% SAMPLE WT = 00,1011 g
Initial & Potassiunm Chlorihe Calcium
TEMP radiogenic derived derived derived Initial AGE* * %
c 40Ar 39Ar 3BAYT 37Ar 36Ar in Ma
900 8.006E-12 4.167E-13 1.250E-15 1.370E-15 3.563E-15 276.14 + .54
950 9.959E~12 §.217E-13 7.090E-36 2.115E-15 2.9B6E-15 287.07 + .28
1000 3.049E~11 1.744E-12 4.597E-16 * k% 2.4B1lE-15 281.96 + .30
1025 4.454E~-11 2.545E-12 1.244E-15 * & & 5.001E~15 279,71 + .11
1050 2.093E~-11 1.210E-12 7.060E-1l86 *kk 1.824E-15 278.62 + .37
1100 2.224E-11 1.297E-12 * %k % % & 1.588E-15 277.75 + .18
1150 1.471E-11 B8.441E-13 *kh 6.134E-16 1.867E-15 277.55 + .22
1200 2.688E-11 1,573E~-12 *kk *x 1.450E~-15 278.16 + .14
1450 4,129E-11 2.415E-12 *kk 5.132E-15 *k 280.09 + .55
1450 1.618E~11 9.153E-13 ki k * ok * 1.986E-15 281.55 + .30
TOTAL 2.352E-10 1.348E-11 4.737E-31% 9.230E-15 2.399E-14 279.77
GAS
NO PLATEAU
Points ABC deleteé;?
7 points regressed out of 10 includes B80.1 ¥ of 39%Ar
Mean X = .577E-01 : Mean Y = .894E-04 Slope = -.461E-01 + .559E-02
36/40 = ,275E-02:+!.323E-03 39/40 = .597E-01 + ,249E-03
Fit parameters: &UMS = 13.07 MSWD = 2.614
3 F=16.757 + .07 AGE = 277.26 + 1.67 Ma

40Ar/36Ar = 363.86 + 42.72




AU-213 BINTITE #1G61RBS1

3:====:=====:::3:8’:’:===3:=:=========::=3:=388’===3=2=3===::I=::2=====3 a=zx===
J = 9,.399317 * 92.23% SAMPLE WT = 9.33592 g
Initial & Posassiunm Chlorine Calcium
Tz radiogenic derivad dzrived derived Init-al NGE+ ¥
c 2R 3%Ar 33R~ 37A~ 36Ar in Ma
159 1.1292-1€ S.1172-12 1.3112-13 R 1.543€-14 332.87 =+ .29
PMA-A1 3[0TITZ #97RDs!
‘—'::3:=:========S====2===8====2=3======33::::33:’3::3:::33-‘323::: TITTIITIITIZIZI=I==2==
4 = 3.099317 + 3.%53x% SAMPLE WT = 8.23303 g3
Inizial ¢ Pozassium Cnlorinz Caiciua
TS radiogenic derivad deriuazd d2rived [niz-al L= L
C 2R~ 3I5A~ 28R~ 27A8r 2£AE in Ma
1+33 S.RSTE-11 9.2225-13  2.43t1E-14 1,9123-13 1.8%2:5-13 3$33.38 * 2.2z
87FGC-1 3I0TITE #332D5¢
P S E T S I EEE TS E I ST EER S S ISR SIS ST SIS SISO TN EZ R EEI RSO T IS S S ENIlIRESIIE NS SSI=SS=SSSS
J = 3,992517 + 3,23% SANPLE WT = §.2323 g
Inizial § Pozassiunm Cnlorine Calcium
TZMP radiogznic derivaed derived cderived Imniz-al RCZ+ *
[~ 238~ 3%9A~ 388~ 373 388 in Ma
1539 4.8372-11 2.887E-12 >+ 1.919£~15 PP 293.15 + .97

FLQ-2 3I0TITE %39RIs1

AR IR I I I N A I I I N I N I I A I I I I IR RIS TIIFIIIIIRNITIIITIIYAIIWMSIVXTIIIN M N NEI XXM X

J = 9.399917 + 8.23% SANPLE UT = 8.9%33 g
Inizial ¢ Pozassiua Chlerine Calciuam
TENP radiogenic derived derived derived Infe-al RCZ+ *#
[~ 498 3I9R~ 338 378~ 36Ar in Ma
1539 1.8452-12 4£.4225-12 1.927-14 2 2 1.3962-14 275.19 + .83

70713735 50
TH-SC BIOTITE #88

J = 0.007620 + 0.50% SAMPLE WUT - 0.0513 ¢
Iniztal & Pocassiv= Chlozine Calciva
T2® radiogenic dazrived derived derived Inicial ACz* *x
c 40Ar 39Ax 38ar 37a- l6ar in ¥

1450 1.0335-10 4.574£-13 2.369=-15 1.625T-14 6.113Z-.15 275,11 +  1.32
1450 5.4982-09 2.436Z-10 1.7552-13 8.982=-13 3.402=-13 2756.18 + L.2%
TOTAL 5.501Z-09 2.533T-10 1.779Z-13 9.1452-13 3.463E-13 275.15
Gas X/Ca = 1440

100.0% of gas on placeau, scaps 1450 chrough 1450 PIATEAD AGE - 276.15 +/- 1.43
100.0% of gas raleased in sceps 1450 chrough 145Q «verage age - 276.15 +/- 1.43

Noca: all gas quancicies aras in mlc; No blank corzeccion.

*  Ages calculaced assuxing irfcfal 40Ar/3SAr -~ 295.5 + 0

*; l-sign precision estisaces are for inrra- frradiacioa package reproduct-
ilg

*rx dececom lixig



87AUBZA BIOTITE #1vuoRDL

J = 2.993%17 + 9.58% SAMPLE UWUT = 4.83563 g
Initial &8 Po-assium Chlorine Calcium
TEme radiogenic derived derivszd derived Init- al RGZ* %
C 49&8r 33%Ar 38Ar 378r 36Ar in Ma

1250 1.324E-11 6.930E-13 3.817E~-135 1.171E-14 1,298E-1S




AU-218 MICROCLINE #88

e e R a2 - F - S P 2 P A R - P P )

3. = 8.0887757 + 8.50% SAMPLE WT = 98.1322 g
Initial 8 Po-assium Chlorine Calcium :_ )
TEMP radicgenic derived derived derived Init-al RGC* *%
C 49Ar 39Ar 38Ar 37Rr 36Ar in Ma
€S8 2.3%3%2~11 S.961€-13 1.S18E~-15 1.899%9E-15 4.334E-15 453.98 + 2.13
7Se 3.333E-12 4,:483£-13 EE 1.3225~13 1.S528E-1§ 243.93 = 1.19
233 2.8418~-11 1,388BE-12 LA 1.861E-14 FEF 252.53 * 1.19
255 3.78352-11 1.3%98E-12 *EE 8.925E-15 4.993E-16 253.75 * 1.23
1eoe 2.816E-11 1.498E-12 %% 3.944E-15 ¥E 282.95 + 1.25
1833 3.311E-11  1.5925-12 1233 3.918E-15 4.293E-16 263.17 =+ 1.29
1199 2.848z-11 1,883E-12 % 4.318€-15 9.118E~-16 273.5% = 1.31
1133 3.9872-11 1.771£-12 & ¥ 6.4465-13 1.222&8-15 283,25 = 1.38
12823 7.1492-12 3.B18E-13 *EE 1.4492-13 2.6898E-~16 381.68 * 1.42
1258 1.424E~-11 S5.382E-13 ¥ 1.647E-13 4.2832-1§ 312,18 + 1.4
1296 3.1828-11 1.2558-12 F¥E 2.972E-13 1.806z~15 321.63 * 1.52
12398 7.461E-12 2,373&-13 EEE 3.448E-16 2.8712-16 323.36 * 1.61
TOTAL 3.8932-1¢ 1.2387z-11 1.3518E-1S5 4.88%9E-14 1.885&E-14 285.27
GAS KsrCa = 166.8 .
HQ PLATEARU
87FC1 MICROCLINE %78
8.897721 + 8.58x% SANPLE WT g.1812 g
Inttial 8§ Posassium Chlarine Calciunm
TEMP radiogenic dmerived derived derived =~ .Init-al RGE+* +%
C 4QAr 2SAr 38Ar 378r 36Ar in M2
756 4.6428-11 2.73533Sg-12 223 2.939€-15 1.B83E-1S 227.82 + 1.14
234 2.686E-12 1.495E-13 XY 5.854E-18 eE 233.63 * $.9¢9
238 7.473E-12 3.9376E-13 FF 2.293€-~-1S 5% 243.41 + 1.17
1888 2.58Se-11 1.385E-12 *EFE §.152£-15S 5 ¥ 243,11 + 1.61
1859 2.171e-11  1.le@6E~12 *EE 2.223E~-15 S5.713E-1§ 252.36 + 1.21
1194 2.424E-11 1,217E-12 *EF 2.832E-15 6.11SE-18 255.37 * 1.28
1158 2.2383E-11 {.l16E~12 LT3 S5.533E~-15 e 22 253.353 = 1.5¢
1286 2.957e-11 1.443E-12 *E® 3.668E~15 1.864E-1S 263.38 + 1.25
1259 1.116E-~11 5.487E-16 7¢.35SE-15 1.922E~1S 6.782E-16 9l18t.67 +:791.28
12886 1.495e-11 7.298e-13 L2 L 3.188E-16 6.9398E-16 261.45 + 1.23
1259 1.3%58E-11 6.328E~-13 *EE E 2 2] . S.131E-1§ 264.58 + 1.24
1450 8.786E-12z 4.125E~13 *EF FEE S.618E-16 267.52 + 1.28
ToTAL 2.288E-1€ 1.18Sg-11 7.353E-15 3.3128-14 8,30872-15 263.92
GAas KsCa = 444.9 :
HO PLATEAU
Hotel a1l gas cuantities are in moles. No blank correc:-on.
* Rzes calculated assuming initial 48Ar-/36Ar = 295.5 + 8

*#* l-sigma precision estimates are for intra-irradiation pack.age reprodici-

bility.

*#%% b2lou detection limit

v 2718789



PMA-AL POTASSIUM FELD3PAR #T1IRDSS

J = 9.8B7774 + B.58% SAMPLE WT =u8.;?99 g B
Initial 8 Po-assium Chlorine Calciunm
TEMP radiogenic daerived derived derived Inis-al HGE* 5
C 43ARr 35A~ 388r 37A8r "~ 38Ar in Ma
738 S.714E-12 3.987E-13 *E % 1.43%9€E~1S5 4.863E-16 383.68 + l1.46
259 7.3238-12 3.389E-13 L 2.4352E~15 X X 284.29 + 1.27
%59 5.134Z-12 2.554E-13 PR 2.252¢-15 P 294.16 *+  1.42
1239 3.599E~-11  1.394E-12 *Ex 3.5872-15 1.,872£-15 325.43 + 1.54
1233 4.S518E-11  1,382E-12 *EE 2.262E-135 2.277:2-15 272,18 + 1.73
11393 4.9425-11 1,.493€-12 * ¥ 2.633E~-135 2.869£-15 4255.91 + 1.98
1139 1.481z-11 3.758£-13 *E¥® 1.6228~15 3.4@4z-15 423.27 + 2.13
1235¢e . 79%z-12 1.336E-13 *EE 4.8542~135 1.833£-15§ 452.44 + 2.95
12355 g.2252-1z 2.8383£-13 *%¥® 3.947z-18 1.825:z-1% 484.32 + 2.135
1458 7.418E-1Z 1.2482-13 E% P P 673.44 +  2.258
TOTAL 1.915E~12 6.3335-12 4.274E-16 1.7985-14 7.798E-15 375.89
GAS KsCa2 = 228.5
O PLATEZAU
v 10/15/35 &0
NO-2 POTASSTIUM FZLDSPAR #66
J = 0.007722 + 0.50% SAMPLE WT - 0.1006 g
) Inicial & Potassium Chlorine Calcium
T2 radiogenic derived derived derived Initial AGE* ¥
c LOAT 3%Ar 38ar 37ar 36Ar in Ma
650 1.396£-11 7.370E-13 2.0012-15 1.130e-15 2.729E-15 232.87 + 1.18
750 3.983g-11 2.007E-12 i 2.537E-1s 1.37SE-15 254.76 + 1.21
8s0 4.648E-11 2.239E-12 Fkeke 2.810E-15 1.461E-15 255.08 + 1.23
950 3.188E-11 1.609E-12 Foke 3.5728-15 1.033E-1S 254.59 + 1.22
1000 2.3722-11 1.203E-12 Fdeke 2.5182-15 7.991E-18 .253.32 + 1.33
1050 2.134E-11 1.092E-12 Fekeoke 2.253E-15 6.757E-15 253.48 + 1.23
1100 2.748E-11 1.3942-12 Fedie 3.177E-15 9.464E-156 253.23 + 1.22
1150 3.778E-11 1.918E-12 ik 4 _.808E-15 1.342E-15 252.95 + 1.22
1200 5.3915-11 2.716%-12 Fede 9.246E-15 1.601lE-15 255.17 + - 1.34
1250 1.974E-11 9.750E-13 e 3.110E-15 Fkk 260.25 + 1.39
1275 5.987E-11 2.932E-12 Fedek 5.234E-15 1.30S5E-15 262.5L + 1.25
1300 3.896Z-11 1.906E-12 e 1.911E-15 Frick 262.55 + l.41
1350 6§.047E-11 2.965E-12 Fike 6.061E-15 okl 262.52 + 1.43
1450 2.463E-11 1.202E-12 bl 8.9982-16 6.992E-16 262.93 + 1.27
1450 7.885e-12 3.725%2-13 Fkeke 1.0662-15 S5.938E-15 267.43 + 1.63
TOTAL 5.061=-10 2.527E-11 2.001=-15 5.033E-14 1.716E-14 257.03
Gas K/Ca = 306.5
NQ ZLATZAU
Noce: all gas quancizies ars in zolas. No bdlank corzzezioz.

*

Ages calculaced assunming initial 40Ar/38Ar -~ 295.5 + 0 i
%% l-sigma precision estimates are for intra-irradiation package repraduci-
bilicy.
¥xx below decaccion limit-



v 10/19/39 60
FLQ-2 POTASSIUM FELDSPAR #69

J - 0.007696 + 0.50% SAMPLE WT - 0.101%4 g
Inicial & Pocassiuvm Chlorine Calcium
T radiogenic derived derived derived Inicial AGE* ok
c 40Ar 39ar 38ar 37Ar 36Ar in Ma

650 6.746E-12 2.151E-13 &4.584E-15 5.760E-15 6.182E-15 292.52 + 2.32
750 2.550E-11 1.380E-12 8.546Z-16 4&4.725E-14 3.615E-15 230.37 + 1.1¢4
8350 4.864E-11 2.607E-12 doiok 7.2642-14  2.194E-15 239.02 + 1.15
950 4.516E-11 2.400E-12 Fkk 7.845E-14 1.559E-15 261,65 + 1.16
1000 1.972Z-11 1.039E-12 doiex 3.238E-14 7.430E-16 263.49 + 1,24
1050 1.7352-11 9.053E-13 Fe 2.4525-14 5.968E-16 265.8L + 122
1100 2.0025-11 1.041E-12 ok 2.602=-14 8.997E-16 265.90 + 1.21
11350 2.692E-11 1.387z-12 dokex 3.2782-14 1.40Q7E-13 267.55 + 1.19
1200 3.3472-11 1.693£-12 % 6.0582-14& 2.701E-15 269,77 + 1.18
1250 4.388=Z-11 2.155E-12 1.1492-15 1.295£2-13 5.217g8-135 253.9L + 1.19
1300 8.916E-11 4,389z-12 *x® 1.6282-13 6.48LE-15 256.80 + 1.25
1350 5.9832-11 2.923z-12 *xk 5.35695-16 2.272E-15 261.153 + 1.29
1450 2.059E-12 9.2142-14 ik 1.440E-16 5.069:2-156 266.8% + 3.04
TOTAL &4 .384E-10 2.223E-11 7.290z-15 7.406E-13 3 .438z-14 249.45

GAS K/Ca -~ 17.%
NO PLATZAU

98.6% of gas released in steps 750 through 1350 average age -~ 248.02 +/- 1.30



BH=-251

mWEE==2Z=S==z === ==============3================================:===================
J = 8.99¢3358 + 8.59x% SAMPLE WT = 8.54S+ g
Initial & Potassium Chliorine Calcium o
TP radiogenic d2rived d2rived d2rived Initial AGz+ *+
C 49Fr 398r 33Ar 37Rr 36Ar in Ma
358 7.539E-12 1.843E-13 7.593E-15 8.937E~-13 2.239E-1S 597.49 + 2.91
1323 3.1598-11 1.1362-12 S.413E-1{34 7.318E-12 2.3462-15 437.36 =* 1.83
1958 6.382%-11 2.143E-12 93.793E-14 1.3582-11 3.36352-15 434.82 + 2.11
1275 £.2498-11 1.9@42-12 8.553E~14 1.293E-11 3.228€E-15 ‘478,27 z 2.19
1108 4.524E-11 1.383£-12 6.133£-14 8.7128-12 2.171E-15S 475.354 * 2.29
1128 1.7798-1! S.845E-13 2.577S-14 3.6851E-12 2.228€-15 436.89 + 2.93
11358 1.339€E-11 4.8625-13 2.947S-14+ 2.894E-12 1.662€-15 429.32 + 2.97
117s 1.8345~-11 5.937c-13 2.554E-14 3.659E-12 1.331E-LS 455.85 + 2.38
1218 4,9388-11 1.1762~-12 S.2315-134 7.224E-12 1.834%E-1S 493.8% + 2.52
12S: 4.,3982-11 1.293€-12 S5.SA3E-13 7.399E-12 2.477E-15 481.25 + 2.43
1399 4,3756z-12 1.1582~-13 S5.718z-15 7.125c-13 1.635z-15 453.21¢ E 3.33
TOTAL 3.4342-13 1.0962-~11 4.9935-13 6.338E-11 2.473%c-14 453,63
GAS KsCa = .1
NO PLATZAU
0z-79 EORNBLENDE
e crrecisian
Ff oty £ 7 TaT EFF Falnd o4 F REZ intrz2— ipi-a- inkte--—
c 278 /T2 LA P Ma) =ampis 22zksg@ paChace
F32 1.9 F3.8 0T 12 94,8356 FT.LE e 1.57 4.3 .7
1225 13.9 ?7.45 .04 14 .88 314.87_ + L2 1.50 2.53
1035 12,2 . & > 15 ZT.2G4  TES.12 - 1.12 Z.39 2.%
1073 8.1 99.3 .96 14 ID.488 Tés.vs -« ST .73 2.4
:12“ S.& ?g.? P ¥ 1a Z8.793 3II8.32 - .17 2.0 .2
1182 7.0 9.7 .08 14 29.435  3&8.12 » s.s2 394 3.29
11?: 14,4 T332 .06 4 30.774 Zgu.7T3 o+ 2S9S 1.1 7.42
1250 15,3 fE.2 L0e 14 2%.231 TFzi.T1 - 1.03 1-%4 2.5&
leQ C.0 F7.0 o 4 27.381 3487.97 0+ Z.3E 2,580 .04
LITS s.3 27.0 > 14 27.B&L Z37.47 - Z.26 2.6 3.C43
2tal gas Ks/Ta = .1 : N i

FLQ—-2 HORNBLENDE #128, 138RD63

AR IR IR R EE XN I I R I A A E A E A R A AR AT T T T AT INA AT TREATETSIATEN S I ITARNIINIS FXXANZ

J = 2.88764% + 8.38%

SAMPLE WT = 98.8859 g

Initial ¢t Pozassium Chlcorine Calciua .

TEMP radiogenic derived derived derived ‘Init-al RGZ+ ¥

c 48R 398~ 38Ar 378r 368r in Ma
1823 5.983E-12Z 2.116E-13 T7T.211E-15 B8.7357E-13 2.840E-16 293.45 + t1.32
18359 4.547E-12 1.977E-13 6.871E-15 8.851£-13 8.113E-~17 295.67 *+ 1.42
1673 8.220E-11 3.495E-12 1.2T3E-13 1.4428-11 1.779€-15 295.51 + 1.42
1139 7.4262-12 3.1%58E-13 1.123E-14 1.385z-12 1.672E-15 295.97 + 1.48
117S 1.189€~-11 5.3352-13 1.831E-14 2.129€-12 ree 293.42 + 3.56
1258 6.145E-12 2.3425-13 9.3225-15 1.8162-12 1.296&-15 3e4.28 = 1.64
TOTAL 1.1745-1€ 4.969E~12 1.783E-13 2.861-11 3.518E~1S 297.83

GAS KsCa = .1

98.€% of gas or plaseau, steps 1838 through 1173 PLATERU AGE == 236.8Q 1 1.33

Note
»
%

+4#+% Delou detection liait

¢ all gas quantities are in soles.
Ages calculated assuming fnitial 48Ar/35Ar = 2935.3 + @

No blank

correction.

i-sigma precision estimates are for intra~irradiation package reproduci-
bility, ’




WA-59 HORNSLENDZ %125, 127RDSS
FFF T r EF T FFFFE S I P T T T EE 1 E P T E PR EE R R R R R PR AR E R E R R R R R R R
J = 2.89731€ + @.58% SAMPLE WT = 8.3323 g
Initial ¢ Pozassium Chlorine Calcium
TEMP radiogenic derived derived derived Init- al RGE* * ¥
[of 49Rr 33Ar 388~ 378r 36ar in Ma
1858 1.349E-11 4.238E~13 5,9262-15 1.552¢-11 §S.173E-15 347.27 * 1.61
1873 1.588E-11 S5.564E-13 6.0125-15 2.8S58e-1! 3.458:-1S 323.08 = 1.58
119393 3.373E-12 3.4398-13 &,1983E-1S 1.257=-11 3.013E-1S 327,16 + 1.53
115¢@ 3.8352-12 2.73115-13 4,190E-1S5 1.9867E-11 3.814E-1S 22L.79 =+ 1.72
1204 1.120E-11 3.373E-13 4,878E-15 1.420E-11 3.645E-1S 323.43 = 1.82
1253 7.899E~12 2.733E-1{3 3.433E-15 1.969=-1! 2.518c-15 322.25 * 1.73
128 1.598E-12 4.3438-14 7.479E-16 1.568E-12 1.483E-15 233.96 - 6.36
ToTAL $.2592-1t 2.3188-12 2.,9395-14 3.5t11s-11 2.298E&-13 323,24
GAS KsCa = .9
HO PLRTEAU
BL-13 HOARN2LZINDEZ
J = 8.98¢195 + 8.59x SAMPLE WT = B8.4678 g
Initizl & Potassium Chlorine Calcium
TP radiogenic derived derived derived  Initial AGE* * ¥
[ 43Fr 39Ar 38Ar 37Ar 368r in Ma
85a 4,288-12 3.1352-14 6.846E-15 2.87358-13 1.2552-14 297.82 + 13.8g9
9309 1.449E-12 S5.148E-14 9.338E-16 S.S77E-13 1.834£-15 278.35 =+ 3.25
1225 3.5738E-12 1.639E-13 1.237E-1S5 1.796z-12 1.483E-15 292.27 r 1.97
iese 7.878E-12 3.856E-13 2.1835&-15 4.1152-12 1.533%&-13 291.29 =+ 2.88
18?3 1.219€-11 6.123€E~13 3.192£-13 6.%53tE-12 1,215E-15 292.43 + 1.68
1130 1.1376-11 S.728E-13 2.734E-15 6.110E€-12 1,.183E-1S 292.29 + 1.46
1125 4,739E-12 2.304E-13 1.178€-13 2.459E-12 8.847E-1S 294.85 + 1.66
1158 6.65%E-12 3.396E-13 1.791E-15 3.S83E-12 1.882E-135 291.47 + 1.71
1289 4,1975-11 2.139€-12 9.874E-15 2.2S3Z-11 1.924E-15 232.84 + 1.64
1258 1.744E-11 8.728E-13 4.5128-135 9.2452-12 1.764E-15 293.23 + 1.41
1389 3.16758-12 1.421E-13 1.146E~15 1.495E-12 1.529E-1S 289.78 + 2.23
1338 6.388E-13 1.371E-14 S.452£-16 1,435E-13 1.298E-1S 286.72 + 14.12
TOTAL 1.1S4E-18 S5.544E-12 3.617E-14 35.871E-11 2.811E-14 292.37
GAS KsCa = .8
assuming 48Ar/38Ar initial = 2935.5 292.13
93.7% of gas on plateau, steps 1825 through 12358 PLATEAU AGE = 292.88 + 1.51
63.1% of gas on plateau, steps 1138 through 1358 PLATEAY AGE = 292.88 + 1.351
RS-~1 BORNBLENDE
E -+ £+ & X 3 EXEEXEXRX e 2 % & 3 A S I T A AR LTS TS I =TI X
J = 2.99751¢ + 8.58% SAMPLE WT = 8,.7986 g
Initial ¢ Pozassium Chloerine Calciunm
TZMP radicgenic derived derived derived - Init-al RGZ# 4
[o 49Ar 39ARr 38Ar 37Ar 36ar in Ma
182¢ S.9SSE-12  2.5128-13 1.921E-14 7.92SE-13 2.444E-15 292,27 + 1.36
1922 1.3428-11  §.53872-12 S,.73I2Z-14  2.48SZ-12  2.333Z-145 292,25 = 1.27
1953 1.9822-11 4.2775-12 32.831S-14 1.523=-12 #FE 292,31 - 1.23
18809 4.728E-11 2.P04E~12 1.684E~13 7.2825E-12 4.183E-1§ 293.58 + 1.39
1288 1.449E-11 6.135E-13 35.3375~-14 2.318E-12 2.2712-18 293.23 + 1.38
12358 3.963E-1Z 1.31SE-13 1.377E-14 6.844E~13 1.284E-1S 295.44 + 1.95
TOTAL 9.723E-11 4.104E-12 3.488E-13 1.S84E-11 2.563E-153 293.28
GAS Ks€Ca = .
96.3% of gas or plateau, steps 1328 through 2229 PLATEAY ACE = 292.72 + 1.5
67.2% of gas or plazeau, steps 1892 =h—ough 12S@ PLATEAU ACE = 292.43 + 1.5¢



MrM-23 HORM3LENDE

TSI ==S :============:======:=s==================:=========z==:============

SAMPLE WUT = 8.4339 g

Inizial & Potassium Chiarine Calcium
TnP radiog2nic derived derived derived Initial RGE+ »e
c 43Fr 39A~ 388~ 37A8r 36ar in Ma
758 1.8815-12 S.3573E-14 9.263€-16 6.371E~-14 1.2236-15 395.89 * 1.97
8353 1.8322-12 §.328€-13 1.173E-1S 9.6+4E~14 1.6209E~-15 37?8.83 * 2.38
$33 4.4938-12 1.633E~-13 3.9735-15 ?7.1582-13 1.s81te-15 354.43 * 1.858
teaq 9.4342-12 3.988€E-13 ?7.84S5E-1S5 1.973E-12 1.3875-1S 336.71 * 1.486
1823 2.131z~-11 9.2315-13 (.752~14 4.381£-12 2.1S7E-LS 334.5% *+ t.71
1359 4.1832~-11 1.32688-12 3.3982-1+ 8.411£-12 2,332¢8-15 335.13 * 1.41
Lazs 4.9442-11 2.2782-12 '4.99Sg~1¢ 1.,929€-{! {,S33E-LS 322.67 *= 2.23
1139 3.3185s-11 1.317€~12 3.335Z-14 7.9712-12 1.6338-13 31L.?72L + 8.393
1128 2.63%9z-1! 1.248€-12 2.3512~-14 $.429€-12 1.77SE-153 323.47 + a.323
1153 2.229s-1t  1,9t3g€-12 1.987S-14 4.339E-12 [.5352-~1S 321.25 + 8.32
LL7s 2.4aLz-11 1.932€-12 2.135Z-13% 4.583552-12 1.8t1z-t5 324.52 + ‘g.22
1223 2.4525-11! 1.1238-12 2.173~14 4.82£2-12 1.723e-13 321.9% * 9.23
1223 8.635z~12 3.89?2-13 ?7.31+42-15 1.7112-12 1.917s-13 322.92 + Q.32
1253 1.237z2-12 4.9332-13 1.1712-1S 1.845Z-13 1.1s12~1S 313.73 = .23
TQTAL 4.128z-12 1.83582-1t 3.3532Z-13 8.2372-11 3.?7552-14 325.82
GAS Ks7Ca = .1 :
NGO PLATEZRU
DM-2 HORN3LENDE
====================3:=====33=============:===============================_‘======
J = 8.885188 + 8.%8% SAMPLE WT = 8.7989 g
Fnitial & Potassiuam Chlorine Calciuam
TEMP radicogenic derived derived derived . Initial AGE* ¥
C 43Fr 338 38Ar " 37Ar 36Ar in Ma
859 6.896E~-12 8.838E~-14 8.3359E-13 3,.363€-13 1.647E-14 342,13 + 3.19
958 2.3511E-12 7.798E~-14 2,.32SE-15 4.9752~-13 3.931E-1S 263.79 + §.92
1882  3.898&-12 1.115E-13 3.179€-1S5S 7.391£~-13 3.388E-1S 28s5.03 + 7.87
1823 6.823E-12 2.678E-13 6.6895-15 1.7928-12 3.981E-15S 288.99 + 2.78
18se 1.2862~-11 6.258E-13 1.429E-14 4.353E-12 3.129E-1S 288.63 + 1.38
18735 2.728e-11 1.37QE-12 2.9988E-14 9.78SE=-12 3.736E-1S 288.43 + 1.37
1190 9.1405-11 4.683E-12 9.3?75E-14 3.298E-~11 S.139E-15 298.39 + 1.43
1123 2.9262-11 1.464E-12 3.183S2-14 1.853E-11 3.487E-1S5 291.71 + 1.45
1158 7.494E-12 3.495E-13 7?7.898E-15  2.478E-12 2.313£-15S 294,52 + 2.88
1173 1.631E~-11 B8.831E-13 1.714E~-14 5.695E-12 2.983E-15 298.64 + 1.63
1223 S.561E-11 2.833E~-12 S,.725E-14 1.994E-11 3.288E-1S 291.82 + 1.39
12?73 3.7355e~-11 1.898e~-12 3.823E-14 1,.383E-11 3.271E-1S3 291.47 + 1.43
1338 2.639E-12 1.847E~13 2.784E-15 7.286E-13 1.821E-15 298.37 + 4.92
TOTAL 2.988E-18 1.468E-11 3.119E-13 1.0828E-19 $.5962-14 299.96
GRS KsCa = .1
82.7% of gas on plateau, steps 1199 through 1358 PLATEAUY ACZ = 291.23 +* 1.3@
LUS-1 HORNBIENDE #57,58,59
J = 0.007714 + 0.50% SAMPTE UT -~ 1.0002 g
Inicial & Pocassium Chlorine Calciva
TZ® radiogenic derived derived derived Inicial AGZ*® ol
C L0Ax 3%ax 38ax 37az 3sax in 4a
1050 1.5928-11 5.512E-13 4.508E-14 2.756E-11 2.50SzZ-1S 347.64 + 1.76
1075 1.6142-11 5.704E-13 3.377E-14 2.939E-11 1.762E-15 345.31 +  2.12
1175 1.048E-11 3.675E-13 3.017E-14 1.812E-11 1.835E-15 341.63 + 1.93
1225 9.4772-12 3.367E-13 2.436E-16 1.671E-11 1.084E-15 343.53 + 1.6%
TOTAL 5.201E-11 1.826E-12 1.334E-13 9.178E-11 7.186E-15 345.06 :

Gas K/Ca

g.0

§1.4% of gas om platean, steps 1050 through 1075 PLATEAU AGE - 347.06 +/- 1.76



LS-3 HORNBLENDE

E e S L Rt L L T T e e P T YT LT T T LT O]

J = 8.88%249 + @.35a%

SANMPLE WT = B8.4909 g

Initizl & Potassium Chlorine Calcium
TEMP radiogenic derived derived derived Initial AGE* ¥
C 4QFr 398r 38Ar 378~ 36Ar in Ma
759 2.37%92-13 4.336z2-15 Py 2.1298-13%4 S5.967E-15 228.32 + 180.37
1253 1.3695-12 6.0128-14 1.224E-15 1.299€-12 4.327E-1{§ 315.32 E 11.18
113Q 2.8162~11 1.31%E-12 2.628E-14 2,9298-11 1.6128-15 328.13 + 1.59
1153 7.2828-12 3.236E-13 6.369E-15 7.175e~-12 6.922£~15 320.20 E 1.71
12289 S.516c-12 2.548E-13 5.138SE-15 35.639E-12 6.341£-16 319.86 + 2.34
1253 1.278&~-11 S.8S9E-13 1.145E-1¢ 1.283e-1! 1.764E-15 317.29 + 1.7S
1399 3.229-13 1.138E-14 4.4725-16 2.S531E-13 3.547E-16 296.29 E 25.81
1353 1.728-123 3.320E-1S5 2.81225-15 7.458E-14 3.940E-1S§ 263.335 + 88.1e
1458 4.3215-13 1.997=-14 P 2.425z-13 6.969E-1§ 314.95 £+ 37.33
TOTAL $.552%-11 2.573E-12 S.1S3E-14 S.798E-11 7.1728-15S 318.94
GAS KsCa = .9 B
7S.2% of gas on plateau, steps 758 through 1288 PLATIAU AGE = 328.12 + 1.63
RU-238 HORM3LENDEZ
J = 9.995122 + 9.59% SAMPLE WT 9.7172 g
Initial & Potassium Chlorine Calcium
TEMP radiogenic d2rivad derivad derived Initial RGE# ¥
C 43Fr 398~ 388r 3?8~ 35Ar in Ma
853 1.1978-11 7.1828-134 2.992€-14 2.113€-13 9.799€-15 1386.25 * 9.11¢
$359 4.4372~-12 8.293E-14 4.533E-15 4.9775-13 2.118E-15 631.63 + 3.39
1a2s S5.996c-11 2.222E-12 1.941£-13 1.153€~-11 3.8S5%9E-1S 335.83 *+ 1.88
1953 4.1548-11 (.8Q9€-12 B8.237Z-14 9.18%€-12 2.883E-1S 335.92 + 1.57
187s 3.623E~-1t1 1.598E-12 7.129E-14 8.896E~-12 2.158E-1S5 335.27 + 1.69
1199 2.4815-11 1.119€-12 4.88%E~-14 S.717E-12 1.3835E-1S 329.89 + 1.53
1123 1.4975~-11 6.626E~-13 2.87SE-14 3.3593€-12 2.614E-1S 322.14 + ~ 1.68
11358 1.4938-11 S.9435E-13 2.3574E-14 3.149€-12 1.963E-LS 337.76 » 1.64
1199 3.988E-11 1.1838-12 $.983%E-14 6K.237E~-12 2.828E-13 378.62 * 1.74
12349 1.5848-11 6.899E-13 2.633E-14 3.188E-12 1.773E-153 372.88 » 1.73
1328 1.0998€~11 4.S63E-13 1,.945E-14 2.334E~-12 1.634E~-1S 341.32 * 1.68
13862 1.47S56-12 S5.809€-14 2.5%4E-15 2.518E-13 1.278£-1S 329.21 * 7.18
TOTAL 2.3588E-18 1.844E-11 4.857E-13 3$.339E-1t 3.333E-14 354.81
GAsS KsCa = .1

$3.8% of gaz on plateau, steps 1825 through 1875 PLATEAU AGE = 336.35 + 1.72

LC-1 HORNBLENDE #93,94,93RDS!

R I R I A I S I I T IR NS TINEIIITIEXARNEITINSI

J = g.8@951z + 9.%8x%

SAMPLE HT = 8.9984 g

XX XIITALISWTINI ITI WXL

Initial ¢ Posassiua Chlorine Calcium
TEMP radiogenic duerived derived derived Init-atl HGE+ 4
C 434 398~ 388 378r 36Aar in Ma
359 1.853E-11 8.28SE-13 2.332£-14 4,383E-12 3.8225-1S 295.58 + 1.54
1823 1.323E~1€ 7.179€-12 1.9232-13 3.428-11 §.720€-15 287.77 + 1.41
1389 1.133E~1¢ 6.4682-12 1,7432~-13 3.977=-11 3.878e-15 283.22 + 1.33
137S 3.1322-11 4.4412-12 1,210€-13 2.8962~11 2.87SE-1S 283.44 + 1.325
1193 3.2572~-11 1.8325-12 <&.S%SZ-14 7,987Z-12 1.523¢5-tS 222,51 « 1.22
1138 2.23%2-11 1.1298-12 3.3222-13: $5.981Z-12 1.32%E-15S 2913.21 + 1.25
1179 S.431E-11 2.473E-12 9.539E~14 1.721E-11 2.262€-1S 289.99 + l.41
1299 1.825E~11 $.269€-13 1,49SE~14 2.718E-12 1,77SE-1S 292.34 + 1.52
1233 4.198€-12 2.933£-13 6,16%E-15 1.8672-12 1.424E-1S 293.85 + 1.73
1279 1.988E~12 7.79SE-14 2.661E~15 3.987E-13 1.696E~-1% 295.77 + 3.35
TOTAL 4.333€-1€ 2.585E-11 7.893€-13 1.238E-18 2.551E-14 283.9¢
GRS KsCa = I §
?3.£% of gas or plazeau, steps 1925 through 1138 PLATEAU AGE = 238.39 2 1.49



APPENDIX III. Pine Mountain belt thermobarometry

Because petrographic observations are rare and no quantitative
thermobarometry has been reported for Pine Mountain belt units in
the study area, some initial data follow. The strategy for the
mineral chemical analyses and the calibrations, equilibria, and
error estimates for the thermbarometric calculations are the same
as those described by Steltenpohl and Bartley (1987), Goldberg and
Steltenpohl (1990), and Steltenpohl (in press). The mineral
chemical data are tablized below.

Steltenpohl (in press) describes the results of
calcite-dolomite geothermometry of 8 Chewacla Marble specimens
based on XRD analyses. These values range between 470 and 502°C

(Fig. 6). Two additional Chewacla Marble samples analyzed using an
electonmicroprobe yield temperatures of 490 and 525°C (OP-50C and
OP-50D, respectively). Estimated rim P-T conditions for two

aluminosilicate absent Manchester Schist specimens are 534°C and
6.2 Kb (OP-14) and 561°C and 8.0 Kb (OP-40), which overlap with
estimates for the Inner Piedmont metapelites reported by Goldberg
and Steltenpohl (1990). In contrast to the retrogressive
amphibolite-facies development of the Inner Piedmont samples, the
Pine Mountain cover samples (OP-14 and OP-40) have prograde core-
to-rim zonation patterns in garnet (in data repository).
Corresponding core-rim T-P estimates for OP-14 are 502°C and 5 Kb
to 534°C and 6.2 Kb, respectively.

Some felsic basement gneisses in Alabama rarely contain garnet
+ hornblende coronas surrounding biotite and quartz, which Stieve
and Size (1988) report are characteristic of Grenville basement
gneiss farther northeast in the Georgia portion of the Pine
Mountain window. Two basement gneiss specimens that do not have
coronas (NX-2 and OP-49) resulted in the highest P-T estimates
determined in this study (634°C and 10.1 Kb and 820 and 11.1 Kb,
respectively). These felsic gneisses are variably migmatized with
patchy areas of leucosomal and melanocratic material surrounded by
relatively unaltered paleosome. The leucosomes contain garnet and
biotite as mafic phases in contact with plagioclase + phengite +
quartz + kyanite which were analyzed for the P-T calculations.
Fractured garnets, within which biotite, phengite, and quartz has
crystallized, document a complex multistage crystallization history
within the leucosomes. One of the specimens (NX-2) has different
core versus rim compositions that result in a net retrograde P-T
path (see Fig. 6a), although spot analyses do not reveal a smooth
continuous chemical zonation within garnet. The calculated rim T-P
estimate (634°C and 10.1 Kb) is consistent with the petrogenetic
grid (i.e., phengite Si+4 content is 3.26, within the kyanite
stability field and granite melting field); the core estimate is
678°C and 11.0 Kb. Although the P-T estimates from the basement-
cover units are preliminary, they are compatible with earlier
workers' interpretation that: (1) an early high-grade (granulite-
facies?) metamorphic event affected the basement complex during the
Grenville orogeny; (2) the basement gneisses later were at least



partly exposed to surface conditions during Cambro-Ordovician (?)
deposition of the cover units; and (3) the high-grade assemblages
within the basement were retrograded to amphibolite-facies
assemblages during prograde metamorphism of the cover following the
Cambro-Ordovician.
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'-_REPOSITORY"I‘_)ATA' -Electronmlcroprobe anayses STELTENPOHL AND KUNK

S lyzedu_
"*probe at Unlver51ty of ChlcagO‘”'Remalnlng gsamples™
analyzed by M.G. Steltenpohl, using probe at
University of North Carolina. Abbreviations are:
gt=garnet, c=core, r=rim, pc=plagioclase, wm=white

y?-'rocm Chako, usmg

NX-2 mica, bt=biotite. _

gt(r) gt(r) at(r) at(r) gt(c) gt(c) gt(c)
Si02 37.12 37.48 37.01 37.02 37.7 37.65 37.33
TiO2 0 0 0 0 0 0 0
Al203 21.07 21.37 21.32 21.18 20.94 21.01 21.29
FeO* 30.04 28.85 31.16 19.15 28.76 28.86 28.9
MnO 5.98 7.31 5.49 6.18 6.53 6.73 7.28
MgO 1.11 1.2 1.3 1.46 1.13 1.36 1.1
Ca0 417 4.35 3.9 4.16 4.06 452 4.28
Na20 0 0 0 0 0 0 0
K20 0 0 0 0 0 0 0
total 99.49 100.56 100.18 89.15 99.12  100.13 100.19
NX-2

pc pc pc pc pc pc pC
SiO2 66.85 67.84 67.51 68.21 67.28 65.72 66.02
TiO2 0 0 0 0 0 0 0
Al203 21.6 20.58 21.25 21.05 21.14 22.22 21.67
FeO~* 0 0 0 0 0 0 0
MnO 0 0 0 0 0 0 0
MgO 0 0 0 0 0 0 0
Cao 2.18 1.26 1.39 1.57 1.86 2.83 2.66
Na20 9.91 10.97 11.35 10.67 10.6 9.84 9.85
K20 0.35 0.22 0.21 0 0 0 0
total 100.89 100.87 101.71 101.5 100.88 100.61 100.2
NX-2
wm wm wm wm wm wm

Si02 47.16 47.04 47 1 46.38 46.53 46.79
TiO2 0 0 0 0 0 0
Al203 29.5 29.3 29.61 29.78 28.71 29.99
FeO* 4.45 4.61 4.11 4.41 4.7 448
MnO 0 0 0 0 0 0
MgO 1.53 1.66 1.46 1.51 14 1.38
Cao 0 0 0 0 0 0
Na20 0 0 0 0 0 0
K20 10.14 10.22 9.57 9.83 9.5 9.52
total 92.78 92.83 91.85 91.91 90.84 92.16



NX-2

Si02
TiO2
Al203
FeO*
MnO
MgO
CaO
Na20
K20
total

NX-2

Si02
TiO2
Al203
FeO*
MnO
MgO
CaOo
Naz20
K20
total

NX-2

SiO2
TiO2
Al203
FeO*
MnO
MgO
CaO
Na20
K20
total

gt(r)
37.12

21.07
30.04
5.98
1.11
417

99.49

pc
66.85

21.6

2.18
9.91
0.35
100.89

wm
47.16

29.5
4.45

1.53

10.14
92.78

gt(r)
37.48

21.37
28.85
7.31
1.2
4.35

100.56

pc
67.84

20.58

1.26
10.97
0.22
100.87

wm
47.04

29.3
4.61

1.66

10.22
92.83

gt(r)
37.01

21.32
31.16
5.49
1.3
3.9

100.18

pc
67.51

21.25

1.39
11.35
0.21
101.71

wm
47.1

29.61
4.11

1.46

9.57
91.85

gt(r)
37.02

21.18
19.15
6.18

1.46
4.16

89.15

pcC
68.21

21.05

1.57
10.67

101.5

wm
46.38

29.78
4.41

1.51

9.83
91.91

gt(c)
37.7

20.94
28.76
6.53

1.13
4.06

99.12

pc
67.28

21.14

1.86
10.6

100.88

wm
46.53

28.71
4.7

1.4

9.5
90.84

gt(c)
37.65

21.01
28.86
6.73

1.36
4.52

100.13

pc
65.72

22.22

2.83
9.84

100.61

wm
46.79

29.99
4.48

1.38

9.52
92.16

gt(c)
37.33

21.29
28.9
7.28
1.11
4.28

100.19

pcC

66.02

21.67

2.66
9.85

100.2



NX-2

SiO2
TiO2
Al203
FeO*
MnO
MgO
CaOo
Na20
K20
total

OP-40

SiO2
TiO2
AI203
FeO*
MnO
MgO
CaO
Naz20
K20
total

OP-40

Si02
TiO2
AI203
FeO*
MnO
MgO
CaOo
Na20
K20
total

bt
34.78

18.79
23.47

5.72

9.21
91.97

pe(r)
61.21
0.03
25.29
0.05

5.71
8.55
0.15
100.99

bt(r)
36.74
2.39
19.41
19.61
0.12
10.37

0.14
8.67
97.45

bt
34.9

17.97
25.9

6.14

8.25
93.16

pe(r)
62.12
0.02
27.28
0.03

5.89
8.48
0.15
103.97

bt(r)
46.6
0.74
33.65
1.11

0.82
0.75

11.99
95.66

bt
35.11

18.23
25.27

6.24

8.98
93.83

pc(r)
58.16

26.05
0.03

6.02
8.31
0.15
98.72

wm(r)
45.06
0.72
36.24
1.09
0.03
0.79

0.83
10.16
94.92

wm(r)
46.37
0.65
34.83
1.61
0.04
0.9

0.59
9.61
94.6

bt(r)
36.52
2.13
20.07
18.64
0.08
10.86

0.25
8.86
97.41

bt(r)
36.6
2.12
18.57
19.73
0.09
10.33
0.03
0.12
9.48
97.07



OP-40

Si02
TiO2
Al203
FeO*
MnO
MgO
CaOo
Na20
K20
total

OP-49

Si02
TiO2
Al203
FeO*
MnO
MgO
CaOo
Naz20
K20
total

OP-49

Si02
TiO2
Al203
FeO*
MnO
MgO
CaO
Na20
K20
total

gt(r)
38.03
0.13
21.68
32.26
3.43
2.51
4.42

102.46

gt(r)
36.81

20.81
36.6
1.98
2.23
1.76

100.19

wm(r)
45.91
0.94
34.76
1.74

0.44

9.14
92.93

gt(r)
37.87
0.03
21.82
33.11
3.7
2.74
3.56

102.83

pc(r)
62.81

23.95

5.18
8.58
0.31
100.83

wm(r)
46.41
0.83
34.75
2.09

0.54

9.2
93.82

gt(r)
38.75
0.06
21.46
33.35
3.34
2.44
3.78

0.02
103.2

wm(r)
45.93
0.74
34.8
1.83

0.43

9.15
92.88

bt(r)
34.31
3.45
17.37
25.84

4.1

9.1
94.18

gt(c)
39.08

21.61
32.17
4.79
3.32
2.12

0.03
103.12

wm(r)
45.63
0.72
34.77
1.65

0.34

9.34
92.45

bt(r)
34.6
3.42
17.54
25.38

4.6

9.28
94.82

gt(c)
38.68

21.51
32.67
4.85
3.25
2.07

0.02
103.05

wm(r)
45.9
0.48
34.95
1.36

0.61

9.51
92.81

bt(r)
33.97
3.4
17.78
25.14

4.62

9.05
93.96

gt(c)
38.34

22
32.62
4.84
3.25
2.15

103.2

wm(r)
45.72
0.74
34.38
1.75

0.63

9.62
92.84

bt(r)
34.09
3.5
18.02
26.64

4.29

9.05
95.59

wm(r)
45.77
0.54
33.94
1.83

0.63

9.47
92.18

bt(r)
34.65
3.1
18.23
25.47

4.77

95.22



OP-14

Si02
TiO2
Al203
FeO*
MnO
MgO
CaO
Na20
K20
total

OP-14

Si02
TiO2
Al203
FeO*
MnO
MgO
CaO
Na20
K20
total

OP-14

Si02
TiO2
Al203
FeO*
MnO
MgO
CaO
Na20
K20
total

gt(r)
39.49
0.04
21.11
33.48
5.45
2.21
1.53

103.31

gt(r)
35.67
0.07
20.79
31.66
5.7
1.73
1.9

97.52

wm
45.28
0.76
34.18
1.1

0.61
0.65

9.48
92.06

gt(r)
37.1
0.08
21.44
33.03
5.06
2.17
1.54

0.02
100.44

gt(r)
36.21
0.02
20.73
33.41
5.03
2.09

99.49

wm
45.49
0.76
34.37
1.27
0.05
0.67

0.83
8.97
92.41

gt(r)
38.06
0.11
22.78
32.55
5.5
1.8
2.18

102.98

gt(c)
37.63
0.03
22.06
32.69
5.72
2.25
1.21

101.59

bt
34.65
2.9
19.51
19.43

8.09
0.22

8.46
93.26

gt(c)
41.04

21.86
32.38
5.84
2.55
0.91

104.58

gt(c)
37.27
0.02

-21.23

32.98
5.71
2.62
1.16

100.99

bt
34.99
2.77
18.74
21.14
0.14
7.84

0.19
8.65
94.46

gt(c)
38.55
0.05
22.09
33.32
5.67
2.58

103.26

pc

63.73
0.16

23.07
0.16

4.05
9.3
0.11
100.58

pc
64.29
0.1
23.86
0.13

0

0

468
9.5
0.16
102.72

pc
64.34
0.06
23.13
0.15

4.07
9.44
0.05
101.24

pc
62.79
0.04
24.03
0.09

0

0

4.5

9.5
0.18
101.13

pc
63.05

22.09
0.18

4.01
9.45
0.14
98.92
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