DEPARTMENT OF THE INTERIOR

U.S. GEOLOGICAL SURVEY

Mineral chemistry of the Pioneer batholith, Beaverhead
County, southwestern Montana: Microprobe data tables for
feldspar, amphibole, mica, pyroxene, and accessory minerals

by

1
Jane Marie Hammarstrom

Open-File Report 90-652

This report is preliminary and has not been reviewed for
conformity with U.S. Geological Survey editorial standards
(or with the North American Stratigraphic Code). Any use

of trade, product, or firm names is for descriptive purposes
only and does not imply endorsement by the U.S. Government.

1
U.S. Geological Survey, Reston, VA 22092

1990



TABLE OF CONTENTS

Introduction. ...... ...t i i 1
Description of data tables.............. ... ..., 1
Analytical procedures........... ..ttt 2
Mineral chemistry........ ..ottt tiiiininennennnns 6
Feldspar. ... ..ottt i ettt i 6
5 - T 83
Amphibole....... ... i e 124
Spheme. . ... .. i i e e e e 166
Apatite. ... ... e i e e 173
Pyroxene. .. ... i e 175
Epidote. .o ittt e e e 181
Chlorite. . it e 183
Opaque oxide minmerals................ .o, 186
References. ...... ...ttt 192
TABLES

Table 1. Sample numbers and locations for plutonic rocks
of the Pioneer batholith....................... 3

2. Alkali feldspar amalyses............coviiuinenn. 7

3. Plagioclase analyses..........couvurmuunneeenns 38

4, Biotite analyses..........ccviiriirninnnnnnann 85
5. Muscovite analyses.............. i, 114

6. Amphibole analyses............cc.oiiuiiiuenennn. 125
7. Sphene analyses........c.coovii it iinnneann 167
8. Apatite analyses............ it 174
9. Pyroxene analyses..........c.ccuiiiineninnannn 176

10. Epidote analyses........c.cvitiivnnrinnnnnenns 182
11. Chlorite analyses.........coviviiiinninnnnnnn. 184

12. Opaque oxide mineral amalyses................ 186



INTRODUCTION

The Pioneer batholith is a Late Cretaceous to Paleocene
composite batholith located in the Pioneer Mountains, Beaverhead
County, southwestern Montana. Zen (1988), Snee (1978, 1982), and
Pearson and Zen (1985) mapped and described the batholith. The
Pioneer batholith has been the subject of a number of detailed
age, geochemical, isotopic, and mineral resource investigations
(Zen and others, 1980, 1975; Snee and Sutter, 1979; Marvin and
others, 1983; Pearson and Berger, 1980; Arth and others, 1986;
Berger and others, 1981, 1979). Hammarstrom (1979, 1982) summa-
rized the mineral chemistry of some of the major plutons of the
eastern part of the batholith. This report tabulates the data-
base of microprobe analyses used in that study, along with data
collected since that report was published. The entire data set
consists of over 1500 analyses and constitutes the database for a
study of the mineral chemistry of the Pioneer batholith.

Snee (1982) defined a framework of groups of mappable subdi-
visions of plutons within the Pioneer batholith based on litholo-
gy, mineral evolution and major element rock chemistry. Data in
this report are organized in terms of that framework, which
encompasses most, but not all the units of the batholith. Nota-
ble exceptions are two groups of rocks whose affinities with
other rocks of the batholith have not been established: (1)
ultramafic rocks that occur as large inclusions in Pre-Main Group
plutons, and (2) the Cretaceous Stine Creek pluton.

DESCRIPTION OF DATA TABLES

Sample numbers, grouped by pluton, are given in table 1
along with sample location information. Group names are from
Snee (1982); group numbers are arbitrarily assigned for use as
plotting symbol codes within the dataset. Lower group numbers
(1-3) generally correspond to more mafic plutons, and higher
group numbers (4-9) represent more silicic plutons. Group 10 is
a "catchall"” for plutons interpreted as satellites of the Boulder
batholith. Data tables include oxide data in weight percent,
cations computed on the basis of a fixed number of oxygen atoms
per formula unit, computed parameters to evaluate stoichiometry
for some minerals, useful cation rations, and mole fractions of
relevant end-member components.

Analyses are numbered sequentially within tables, and a key
to analysis numbers is given at at the end of each table. These
keys identify the pluton, sample number, grain and point analy-
sed, and give descriptive information on the location of the
point within the grain, such as-.core or rim, and on the textural
relations of the point analysed relative to other minerals. The
code used for this descriptive information is as follows:

Mineral abbreviations Textural abbreviations
PG plagioclase r rim
KF potassium feldspar r/X rim at mineral X
BT biotite ir inner rim



MU muscovite ¢ core

HB hornblende oc outer core
PX pyroxene m midway into grain
OP opaque mineral [X] enclosed within mineral X
MYR myrmekite s mineral separate
TI sphene
CH chlorite
Q quartz

SU sulfide mineral

Analyses that represent averages of "n" closely spaced
points are indicated by (n) in the sample key.

Tables were generated in MINFILE, a co%puter program by
Afifi and Essene (1988), and modified using word processing
software. Details of analysis of particular mineral groups
are discussed below.

ANALYTICAL PROCEDURES

Major element compositions of minerals were determined by
electron microprobe analysis using automated ARL instrumentation
at the U.S. Geological Survey in Reston, VA and at Virginia
Polytechnic Institute and State University in Blacksburg, VA.
All data were acquired by the author using pdlished, carbon-
coated, thin sections of rock samples. A fey analyses represent
grain mounts of mineral separates. The micrgprobes were operated
at a voltage of 15 kilovolts with a beam current of 0.05 or 0.10
microamps; data were reduced by automated correction programs
(McGee, 1983, 1985) that incorporate the method of Bence and
Albee (1968) and alpha factors from Albee and Ray (1970).
Twenty second or longer count times were used for each element;
backgrounds were measured either by peak offset or by interpola-
tion (Bocker and Hehenkemp, 1980). Standard|deviations for
replicate analyses on homogeneous mineral standards indicate that
the values reported are reliable to + 2 percent of the amount
present for the major elements (>10 weight pércent) in a mineral
and to + 10 percent of the amount present for minor elements (<10
weight percent). Detection limits for most elements for the
operating conditions used in this study are o¢n the order of 100
to 600 parts per million. Both natural and synthetic minerals
served as primary standards. Standards used|include the follow-
ing materials referenced by Huebner and Woodtuff (1985): Lake
County- labradorite, Benson orthoclase, Tibuion albite, anortho-
clase, barium glass, Hemet sphene, Lemhi biotite, Broken Hill
rhodonite, Adirondack diopside, strontianite, Ilmen ilmenite,
Kakanui pyrope, synthetic fluorphlogopite and fluor-richterite,
Tiebaghi chromite, Drake and Weil's (1972) rare-earth element
glasses, Durango apatite, and synthetic F- and Cl-apatites.
Kakanui hornblende was used extensively as a| working standard for
silicates.



Table 1.--Sample numbers and locations for plutonic rocks of the Pioneer batholith

[For explanation of groups, geologic maps, and descriptions of plutons, see Snee

(1978, 1982) and Zen (1988).

and seconds (s). Group numbers are used in sample keys at end of mineral tables]

Latitude and longitude given in degrees (d), minutes (m),

Group Pluton Sample No Quadrangle Longitude Latitude
(No.) (d m s) (d m s)
EARLY
(1) Hornblende gabbro 707-78-1 Polaris 113 05 12 45 19 00
of Garrett Hill
Quartz diorite roof 708-80-7 Shaw Mtn. 113 12 32 45 39 39
pendants in tonalite 817-80-2 do. 113 14 38 45 40 52
of Pattengail Creek
PRE-MAIN
(2) Quartz diorite of 727-78-4 Pine Hill 113 17 29 45 49 19
Chalk Bluff 727-78-5 do. 113 16 18 45 49 14
Diorite of Cherry Lake 812-76-6 Vipond Park 112 54 52 45 34 37
Tonalite of Foolhen 730-80-3 Proposal Rock 113 16 47 45 43 02
Mountain Calvert 3 Foolhen Mtn. 113 9 10 45 50 57
Keokirk Quartz Diorite 313-1 Vipond Park 112 56 52 45 35 58
BH9800 do. 112 56 54 45 35 19
XS do. 112 56 55 45 35 29
Trapper Tonalite 107-1 Vipond Park 112 53 33 45 34 28
547-1 do. 112 53 55 45 35 43
0130 do. 112 53 6 45 35 10
0131 do. 112 53 45 35 7
?
(3) Ultramafic rocks 110-1 Vipond Park 112 54 46 45 34 40
of Granite Lake 110-2 do. 112 54 46 45 34 40
784-1 do. 112 54 40 45 34 36
785-1 do. 112 54 49 45 34 39
785-4 do. 112 54 46 45 34 35
785-5 do. 112 54 46 45 34 35
?
(4) Stine Creek Pluton 1044-1 Stine Mtn. 113 1 30 45 42 49
- 1162-1 do. 113 1 28 45 42 S8
MAIN
(5) Uphill Creek 121-1-78 Vipond Park 112 57 27 45 31 10
Granodiorite 342-1 do. 112 58 25 45 30 40
697-1 do. 112 52 10 45 32 47
704-1 do. 112 58 15 45 32 37
708-1 do. 112 53 20 45 30 54




Table 1.--Continued

Group Pluton Sample No. Quadrangle Longitude Latitude
(d m s) (d m s)

MAIN
(¢&))] Uphill Creek 881-1-78 Vipond Park 112 56 8 45 31 41
Granodiorite 1272-1 | do. 112 58 40 45 32 36
1345-1 Maurice Mtn. 113 2 26 45 31 44
FG Torrey Mtn. 112 498 21 45 23 58
Ive Vipond Park 112 50 38 45 31 21
WC do. 112 56 54 4531 5
LATE~A 7
(6) Grayling Lake 746-1 Vipond Park 112 58 3 45 33 36
Granite 1119-1 do. 112 57 20 45 34 50
1228-1 do. 112 58 34 45 33 4
1293-1 do. 112 55 41 45 34 42
8-15-82-1 do. 112 56 4 45 35 1
8-15-82-2 | do. 112 56 0 45 34 39
8-15+82-3 ! do. 112 56 26 45 34 34
8-15-82-4 do. 112 57 1 45 34 48
8-15-82-5 ’ do. 112 57 1 45 34 53
8-15-82-6 do. 112 57 1 45 34 59
8-15-82-7 do. 112 56 58 45 35 11
8-15-82-8 do. 112 56 56 45 35 12
MT83-1 do. 112 57 1 4535 &4
MT83-2 do. 112 56 59 45 35 7
MT83-3 do. 112 56 58 45 34 31
MT83-4 do. 112 56 56 45 34 37
BHS do. 112 56 56 45 35 13
Porphyritic border BH9850 ’ Vipond Park 112 56 54 45 35 18
phase of Grayling
Lake Granite !
Browne’s Lake pluton 744-2-78 Vipond Park 112 50 8 45 31 33
Granite of Mono Park 1298-2 | Maurice Mtn. 113 5 24 45 31 29
Mono Ck do. do. do.
Shoestring Creek 719-79-4 3 Polaris 113 11 48 45 29 6
pluton
LATE-B
7 David Creek pluton 1357-1 Maurice Mtn. 113 1 56 45 31 30
1413-1 ‘ . do. 113 1 44 45 32 4
Torrey Mountain BC Torrey Mtn. 112 51 14 45 25 3
intrusion
Doolittle Creek 807-80-2 ' Proposal Rock 113 19 46 45 42 41
pluton



Table 1.--Continued

Group Pluton Sample No. Quadrangle Longitude Latitude
(d m s) (d m s)
FELSIC
(8) Clifford Creek Granite 500-1 Vipond Park 112 58 47 45 38 54
500-2-78 do. 112 58 47 45 38 54
BLMS800 do. 112 58 32 45 38 189
Porphyritic phase of 32-1 Vipond Park 112 58 50 45 38 39
Clifford Creek Granite
(8) Bob’s Lake 516-1 Vipond Park 112 59 58 45 38 50
Leucogranite
Silicic dikes 588-3 Vipond Park 112 51 7 45 32 53
741-1 do. 112 50 10 45 31 44
71-H-102 do. 112 50 9 45 31 46
Aplite dikes 315-1 Vipond Park 112 56 10 45 35 35
BOULDER BATHOLITH SATELLITES
(10)
Lime Kiln Gulch 984-1 Vipond Park 112 52 28 45 44 40
tonalite 984-2 do. 112 52 31 45 44 41
Gabbro & hornblendite 813-78-3 Dewey 112 48 22 45 45 40
of Big Hole Gorge 827-78-16 do. 112 52 12 45 46 41
Dodgson Creek DCQMZ Wise River 112 58 26 45 51 34

quartz monzonite




MINERAL CHEMISTRY

Feldspar

Feldspar data are presented in two tabl
feldspar analyses and table 3 lists 368 plagl
measured as Fe0Q, was converted to Fe,0, foll
and Brown (1988) for terrestrial feldspars i
information on the oxidation state of iron.
acquired with a focussed microprobe beam of
diameter.
expanded, beam to excite a larger volume to ﬂ
exsolution lamellae in perthites. Expanded
analysis decription by (ex X), where X is th
micrometers.

In many cases, a number of points were
determine zoning patterns. A distinctive fe
some plutons of the Pioneer batholith is the
that outlines an oval core within the grain.
describe points within such grains is 1) "corx
core of the crystal, 2) "outer core", for the
determined zone of alteration, 3) "inner ri
zone of alteration, and 4) "rim", for the o

Two types of criteria were used to eva
feldspar tables: analysis totals and stoichi
las. Oxide weight percent totals that fell
percent were deleted from the database. Mos
more, but a few potassium feldspar analyses
to 98 percent are included in table 3 in ord
points in traverses across individual crystal
(Zen, 1981) provide a check on stoichiometry

a

ed on the basis of 8 oxygens, as follows: z =
other catiomns (Ca,Na,K,Ba,Sr,Fe,Mg,Mn,Ti) = 1
each x cation multiplied by its charge) = 0.0

m",

J

es: table 2 lists 248 alkali
oclase analyses. Total iron,

ing the recommendation of Smith
the absence of independent

11 plagioclase analyses were
proximatey 2 to 5 micrometers in

Many alkali feldspar analyses were acquired with a defocussed, or

ntegrate the composition of
eam analyses are indicated in the
diameter of the expanded beam in

analysed across a single grain to

ture of plagioclase crystals in

presence of a zone of alteration
The nomenclature adopted to

e", for the center of the oval

area just inside the optically
for the area exterior of the

termost rim of the crystal.

uate data for inclusion in the

metry of computed feldspar formu-

utside of the range 97 to 102
analyses sum to 98 percent or

hat have totals in the range 97

r to maintain continuity of

s. The parameters x,y, and z

of the feldspar formula calculat-
Si + Al = 4.00 +0.02, x = sum of

.00 +0.04, and y = Al - (sum of

0 + 0.07.



Table 2.--Alkali feldspar analyses
[Total iron as Fe
-, not determine%

Analysis

3102
Fe203
MgO
Ca0
Nazo
K20
BaO
T102
MnO
Sr0
Total

05; cations computed on the basis of 8 oxygens;

oo o’

.00
.00
.01

.05
.94
.01

o o

o o

.60

.00
.00
.00

.09
.89

.00
.99

.00
.99
.01

.09
.91

100.

O [oNe] O Ww

S O &

26

.00
.02
.00

.08
.87

.00
.97

.01
.96
.05

.09
.91

100.

O W

o o

[oNe]

.00
.01
.00

.09
.87

.00
.97

.01
.96
.05

.09
.91

W

loNeoNe]

O O &

[N« Ne)

.96

.00
.01
.00

.09
.87
.00

.00
.97

.01
.96
.05

.09
.91
.00

w

o=

[eNeNe]

[eNeoNe)

.00
.01
.00

.08
.87
.00

.00
.97

.01
.95
.05

.09
.91
.00

O W

[eNoNe]

[oNeNe]

.00
.01
.00

.09
.87
.00

.00
.97

.01
.96
.05

.09
.91
.00

o &

[oNeNe]

.94
.07
.01

.07
.92
.00

.00

.02

.01

.00
.05

.07
.92
.00

Table 2-1

9 10
64.91 62.34
17.92 18.82
0.33 0.04
- 0.06
0.89 0.94
14.54 14.19
0.46 1.70
0.01 -
99.06 98.09
3.02 2.96
0.98 1.05
0.01 0.00
- 0.00
0.08 0.09
0.86 0.86
0.01 0.03
0.00 -
4.96  4.99
4.00 4.01
0.96 0.98
-1E-02 0.03
- 0.00
0.08 0.09
0.91 0.88
0.01 0.03



Table 2.--Alkali feldspar analyses

Analysis 11
$i0y 64.83 63
A1203 18.19 18
F9203 0.03
MgO -
Ca0 -
Na20 0.97 0
K20 15.36 15
BaO 0.13 1
TiOz -
MnO -
Sro -
Total 99.51 100
Si 3.00 2
Al 0.99 1
Fe3™ 0.00 0
Mg -
Ca -
Na 0.09 0
K 0.91 0
Ba 0.00 0
Ti -
Mn -
Sr -
Total 5.00 5
zZ 4.00 4
X 1.00 0
y -1E-02 0
An : -
Ab 0.09 0
Or 0.91 0
Cn 0.00 0

.96
.04
.00

.05
.92
.03

.00

.00
.99
.02

.05
.92
.03

99.

O =N

[eNeNeNo)

o o &

(e N eNeiNo]

.99
.01
.00

.00
.10
.88
.00

.99

.00
.99
.02

.00
.10
.89
.00

4.00
0.99
-1E-03

0.00
0.08
0.92
0.00

98.

Lol N

[eNeNeNo]

[oNeNoNe

.98
.03

.00
.17
.80
.01

.99

.01
.98
.04

.00
.17
.82
.01

98.

oW

o o &

[oNeNeNo]

[eNeoNoNe]

98.

Lol -

[eNeNeNe]

[eNeoNoNe

.97
.05

.00
.16
.80
.01

.98

.02
.97
.06

.00
.16
.82
.01

101.

.99

1.02

[eNeNeNe)

.00
.19
.76
.01

.97

.01
.96
.05

.00
.19
.79

Table 2-2
19 20
65.70 65.02
18.36 18.58
0.21 -
0.53 0.03
1.22 1.33
13.68 13.72
1.56 0.01
101.26 98.69
3.00 3.01
0.99 1.01
0.01 -
0.03 0.00
0.11 0.12
0.80 0.81
0.03 0.00
4.95 4.95
3.99 4.02
0.97 0.93
-5E-02 0.08
0.03 0.00
0.11 0.13
0.83 0.87
0.03 0.00

[eNeNeNe]

.01



Table 2.--Alkali feldspar analyses

Analysis

Si02
A1203
F9203
Mgo
Cal
Na20
KZO
Ba0l
TiOz
MnO
Sr0
Total

Si
Al
Fe3t
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

An
Ab
Or
Cn

o O &

[eNeNe

o O O

.01
.98
.02

.00
.15
.85

w

[eNoN oo

o O &

[eNeNeNe]

.01
.01

.00
.15
.79
.00

.96

.02
.94
.07

.00
.15
.84
.00

.02

0.99

O OO O

o O &

[eNeNe o

.00
.19
.75
.00

.95

.01
.93
.06

.00
.20
.80
.00

N

[oNeNeoNe]

o O &

[eNeNeNe)

.99
.03

.01
.17
.79
.00

.98

.01
.97
.05

.01
.17
.82
.00

98.

- w

e Ne N o)

o o &

[eNeNeNo]

.00
.01

.00
.14
.83
.00

.98

.01
.97
.03

.00
.14
.85
.00

98.

= W

[eNeoNeNe]

.00
.01

.00
.14
.83
.00

.98

.01
.97

0.03

[eNeNoN ol

.00
.14
.85
.00

27
69.20 66
19.12 18
0.08 0.
8§.71 1.
3.96 13.
0.37 0.
101.44 101.
3.02 3
0.98 1
0.00 O
0.74 0
0.22 0
0.01 O
4.97 4.
4.00 4
0.97 0
0.01 O
0.00 O
0.76 O
0.23 0
0.01 O

.00
.00

.01
.14
.80
.01

97

.00
.96
.02

.01
.15
.83
.01

101.

W

leNeoNeNo)

o o &

[eNeNoNo)

Table 2-3
29 30
.21 65.87
.69 18.30
.15 0.1s
.62 2.29
.88 12.99
.60 0.77
15 100.38
.00 3.01
.00 0.99
.01 0.01
.14 0.20
.80 0.76
.01 0.01
.97  4.98
.00 4.00
.96 0.98
.02 -2E-02
.01 0.01
.15 0.21
.83 0.77
.01  0.01



Table 2.--Alkali feldspar analyses

Analysis

5102
A1203
F6203
MgO
Ca0
Nazo
K20
BaO
T102
MnO
Sx0
Total

Si
Al
Fed3t
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

An
Ab
Or
Cn

............................................................

99.

O =N

OO OO Oo

O = &~

oo o0 d

.96
.05
.00

.00
.29
.71
.00
.00

.01

.01
.00
.04

.00
.29
.71
.00

99.

QO N

o &

.96
.05
.00

.08
.92
.00

.02

.01
.01
.03

.08
.92
.00

O N

[eNeNoNeoNoNe]

[eNeNeNe]

91
.09
.00

.00
.13
.85
.03
.00
.00

.02

.01
.02
.03

.00
.13
.84
.03

o S OO0 O KN

o O &

OO OO

.96
.05
.00

.01
.25
.66
.03

.00
.97

.01
.95
.06

.01
.26
.70
.03

O N

[oNeNeNe

~ o

OO OO

.95
.07
.00

.00
.18
.76
.02

.00
.98

.02
.97
.07

.00
.19
.78
.02

10

£~ O

o o &

O N

OO OO

[eNeNeoNe]

.02
.97
.06

~ O [eNeNe No] O-HN

o O &

OO OO0

.95
.07
.00

.00
.21
.71
.04

.00
.98

.01
.97
.05

.00
.22
.73
.04

[eNeoNoNe] OHN

o

.95
.06
.00

.00
.21
71
.03

.00

4.97

o O &

OO OO

.02
.96
.06

.01
.22
.74
.03

Table 2-4
39 40
63.77 63.08
18.83 19.13
0.10 0.08
0.06 0.11
2.23 2.34
12.13 11.79
1.42 1.79
0.04 0.05
98.58 98.37
2.97 2.96
1.04 1.06
0.00 0.00
0.00 0.01
0.20 0.21
0.72 0.70
0.03 0.03
0.00 0.00
4.97 4.97
4.01 4.01
0.96 0.96
0.04 0.05
0.00 0.01
0.21 0.22
0.76 0.74
0.03 0.03



Table 2.--Alkali feldspar analyses

Table 2-5
Analysis 41 42 43 44 45 46 47 48 49 50
§i0, 63.41 63.59 63.92 63.43 64.20 63.71 63.99 64.20 63.99 63.34
Al,04 19.01 19.22 19.13 19.20 18.67 18.44 18.57 18.76 18.70 18.69
Fe,04 0.07 0.13 0.12 0.09 0.07 0.03 0.09 0.04 0.07 0.08
MgO - - - - - - - - - -
Ca0 0.04 0.08 0.07 0.08 0.05 0.03 0.02 0.05 0.06 0.07
Na,0 1.88 2.32 2.31 2.26 1.21 1.15 1.27 1.47 1.90 1.56
K50 12.73 11.92 12.10 12.10 14.71 14.75 14.68 14.30 13.78 13.91
Ba0 1.33 1.57 1.39 1.54 0.25 0.34 0.28 0.20 0.33 0.85
T102 - - - - - - - - - -
MnO . - - - - - - - - -
Sr0 0.05 0.04 0.04 0.04 0.02 0.03 0.02 0.01 0.03 0.05

Total 98.52 98.87 99.08 98.74 99.18 98.48 98.92 99.03 98.86 98.55

si 2.97 2.96 2.97 2.96 2.98 2.98 2.98 2.98 2.98 2.97
Al 1.05 1.05 1.05 1.06 1.02 1.02 1.02 1.03 1.03 1.03
Fed't 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg - - - - - - - - - -
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.17 0.21 0.21 0.20 0.11 0.10 0.11 0.13 0.17 0.14
K 0.76 0.71 0.72 0.72 0.87 0.88 0.87 0.85 0.82 0.83
Ba 0.02 0.03 0.03 0.03 0.00 0.0l 0.0l 0.00 0.01 0.02
Ti - - - - - - - - - -
Mn - - - - - - - - - -
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total  4.97 4.97 4.97 4.97 5.00 5.00 5.00 4.99 5.00 5.00
z 4.0l 4.01 4.01 4.01 4.00 4.00 4.00 4.01 4.00 4.00
x 0.96 0.96 0.96 0.96 0.99 1.00 1.00 0.99 1.00 1.00
y 0.05 0.06 0.05 0.06 0.02 0.0l 0.0l 0.03 0.01 0.01
An ~0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ab 0.18 0.22 0.22 0.21 0.11 0.11 0.12 0.13 0.17 0.14
or 0.79 0.75 0.75 0.75 0.88 0.89 0.88 0.86 0.82 0.84
Cn 0.03 0.03 0.03 0.03 0.00 0.0l 0.0l 0.00 0.01 0.02
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Table 2.--Alkali feldspar analyses

Table 2-6
Analysis 51 52 53 54 55 56 57 58 59 60
8102 64.04 63.60 63.85 63.86 63.87 64.10 64.71 65.05 65.58 65.48
A1203 18.70 18.70 18.64 18.76 18.66 19.07 18.71 18.90 18.94 18.86
Fe203 0.12 0.09 0.07 0.06 0.07 0.06 0.01 0.02 - 0.06
Mgd i i i X i S i i i
Ca0 0.04 0.09 0.02 0.03 0.04 0.0 0.03 - 0.01 -
Na20 1.28 1.01 0.79 0.63 1.23 0.4 0.41 1.06 1.19 1.17
K20 14.64 14.89 15.22 15.39 14.63 15.9 15.93 15.06 14.96 14.95
BaO 0.34 0.49 0.40 0.35 0.38 0.8 0.80 0.77 0.65 0.65
T102 - - - - - - - - - -
MnO - - - - - - - - - -
Sr0 0.03 0.03 - 0.02 0.03 0.0ﬁ 0.02 0.01 0.04 0.04

Total 99.19 98.90 98.99 99.10 98.91 100.43 100.62 100.87 101.37 101.21

I
Si 2.98 2.97 2.98 2.98 2.98 2.97 2.99 2.98 2.99 2.99
Al 1.02 1.03 1.03 1.03 1.03 1.0@ 1.02 1.02 1.02 1.01
Fe3*t 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 - 0.00
Mg - - - - - - - - - -
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 -
Na 0.12 0.09 0.07 0.06 0.11 0.04 0.04 0.09 0.11 0.10
K 0.87 0.89 0.91 0.92 0.87 0.9 0.94 0.88 0.87 0.87
Ba 0.01 0.0l 0.0l 0.01 0.0l 0.0l ©0.01 0.0 0.01 0.01
Ti - - - - - -| - - - -
Mn - - - - - - - - - -
Sr 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 5.00 5.00 4.99 4.99 5.00 s.op 4.99  4.99  4.99 4.99
|
z 4.00 4.00 4.01 4.01 4.00 4.0 4.00 4.00 4.00 4.00
X 1.00 1.00 0.99 0.98 0.99 1.00 0.99 0.99 0.99 0.99
y 0.01 0.01 0.02 0.04 0.02 o.oF 0.01 0.02 0.02 0.01
An ~0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 -
Ab 0.12 0.09 0.07 0.06 0.11 0.0 0.04 0.10 0.11 0.11
or 0.88 0.89 0.92 0.93 0.88 0.95 0.95 0.89 0.88 0.88
Cn 0.01 0.01 0.01 0.01 0.01 0.01 ©0.01 0.01 0.01 0.01
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Table 2.--Alkali feldspar analyses

Analysis

SiOz
A1203
Fe 203
MgO
Ca0
Na20
K20
BaO
T102
MnO
Sr0
Total

Si
Al
Fe3*
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

An
Ab
Or
Cn

Table 2-7

s o o CoOo - W

o O &

B> NeNoNe.

.00
.00
.00

.00
.09
.88
.01

.00
.98

.00
.98
.00

.00
.09
.90
.01

(=] (e N e N

o~ &

(e NN o]

.91

.98
.02
.00

.06
.93
.01

.00
.00

.00
.00
.01

.06
.93
.01

O PN

[N el o]

o OO

.63

.99
.01
.00

.07
.91
.01

.00
.99

.00
.99
.01

.07
.92
.01

100.

SN

o & w o

QO OO

[N ool o]

.00
.00
.01

.00
.05
.95
.00

O =N

(=N e e]

.99
.01
.00

.07
.91
.00

.00
.99

.00
.99
.01

.07
.92
.00
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100.

o o

(e N el o]

SN

02 65
.78 19
.03

- 0
80 1.
49 14
.57 0.
02 0
71 100
99 2
02 1
00 0
- 0
.07 O
.91 0
.01 0
00 O
99 4
.00 4
.99 0
.01 0
- 0
.07 0
.92 0
.01 O

.98
.04
.00

.00
.12
.82
.01

.00
.98

.02
.96
.06

.00
.13
.86
.01

[N eNeNo] PN

(=]

.97
.05
.00

.00
.13
.81
.02

.00

4.98

oo &

[N NNl

.01
.97
.05

.00
.14
.84
.02

~ o [ NeNolNe] (o3 S

oo &

[eNeNeNel

.96
.05
.00

.00
.12
.82
.02

.00
.98

.01
.97
.05

.00
.12
.85
.02

100.

~ O [ NeNolNe] o

o O &

[N NN

.97
.04
.00

.00
.13
.81
.02

.00
.98

.01
.96
.06

.00
.13
.85
.02



Table 2.--Alkali feldspar analyses

Analysis

Si02
A1203
Fe203
MgO
Cal
K20
BaO
TlOZ
MnO
SrO
Total

Si
Al
Fe3t
Mg
Ca
Na
K

Ba
Ti
Mn
Sr
Total

An
Ab
Or
Cn

~ O

OO OO

o N

OO OO

.02
.97
.06

.00
.19
.78
.02

&~ O

o o &~

[eN el e N

O N

[oNeNoNe

.01
.96
.06

.00
.12
.86
.02

&~ O

o o &

OO QOO

O N

[=NeNelel

.02
.95
.06

.00
.10
.88
.02

[N eNe]

.02

.00
.02
.00

.08
.87
.00

.00
.97

.01
.96
.05

.09
.91
.00

100.

o O & &~ O

[eNeNo N

O N

[eNeNeNo)

.01
.96
.05

.00
.15
.84
.00

14

99.

oW

[eNeNoNe]

[cNeNeNo]

.95

.00

.88
.00

~ O

o o &

SO OO

[ 2 ol (V]

[eNeNe N

.01
.96
.06

.00
.13
.86
.01

&~ O

o O &~

OO OO

O Ww

OO OO

.07
.77
.26

.02
.97
.01
.00

&~ O

oo &

OO OO

o N

[eNeNeoNeo]

Table 2-8
79 80
23 65.74
96 19.12
.06 0.08
.01 0.26
84 2.75
.16 12.04
47 0 0.10
04 0.01
77 100.10
99 2.99
.02 1.02
.00 0.00
00 0.01
.07 0.24
89 0.70
.01 0.00
00 0.00
.98  4.97
.01 4.01
.97 0.96
.04 0.05
.00 0.01
.08 0.25
.91  0.73
.01 0.00



Table 2.--Alkali feldspar analyses

Analysis

8102
A1203
F6203
MgO
Ca0
Na20
KZO
BaO
T102
MnO
Sr0
Total

Si
Al
Fe3t
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

»

An
Ab
Or
Cn

O N

o o & ~ O [N NNl

T O 00O

.99
.02
.00

.00
.10
.87
.00

.00
.98

.01
.97
.04

.00
.10
.89
.00

o [eNeoNeNo] o =N

oo &

(eNeNeNe)

.99
.03
.00

.00
.12
.84
.00

.00
.98

.01
.97
.05

.00
.13
.87
.00

oOHN

~ O

oo &

[ NeNeNe]

[N NN

18 65.
97 18
11

.05 0
20 1
.75 14
.25

.01

52 100
.98 2
02 1
.00 O
00 O
11 O
86 O
00 ©
00 O
.99 4
.01 4
.98 0
.03 0
.00 0
11 o
.88 0
.00 O

.99
.02
.00

.00
.11
.84
.01

.00
.98

.01
.97
.03

.00
.12
.87
.01

o O+ ~ O [eNeoNeNo] o PN

[eNeNeNel

.98
.03
.00

.00
11
.85
.01

.00
.99

.01
.98
.03

.00
.11
.88
.01
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[eNeoNeNe] o N

o

.99
.02
.00

.00
.11
.84
.01

.00

4.97

[ Nel ool

.01
.97
.04

.00
.11
.87
.01

2.99

O =

[eNeoNeNe]

o

.02
.00

.00
11
.85
.01

.00

4.98

[eNeNeNe]

.01
.97
.03

.00
.11
.88
.01

100.

o O & ~ O [oNeNeNo] o N

[Nl eNel

.98
.03
.00

.00
.11
.84
.01

.00
.98

.01
.97
.03

.00
.11
.87
.01

Table 2-9
89
65.08 65
19.05 18
0.09
0.01 0
1.31
14.33 14.
0.64
0.01
100.52 100
2.98 2
1.03 1
0.00 O
0.00 0
0.12 0
0.84 0
0.01 0
0.00 0
4,98 4
4,01 4
0.97 0
0.04 O
0.00 0
0.12 0
0.87 0
0.01 O

.99
.02
.00

.00
.12
.83
.01

.00
.98

.01
.97
.04

.00
.13
.86
.01



Table 2.--Alkali feldspar analyses

Table 2-10
Analysis 91 92 93 94 95 96 97 98 99 100
8102 64.76 63.34 64.59 65.31 64.30 64.48 63.77 63.26 57.87 64.50
A1203 18.64 18.75 18.70 17.74 18.26 17.58 18.16 17.95 25.22 18.43
Fe,04 - - - 0.29 0.12 - - 0.02 0.13 0.15
Mg0 - - - 0.07 0.27 0.23 0.01 0.16 0.11 0.01
Ca0 0.03 0.03 - 0.42 0.43 0.3 0.41 0.43 6.16 0.05
Na20 1.38 1.30 1.31 1.06 1.09 1.2 1.33 0.51 7.79 0.50
K,0 14.19 14.21 14.15 14.43 15.01 14.40 13.96 14.85 0.16 15.36
BaO 0.77 0.06 0.43 0.27 0.28 0 43 1.11 1.20 0.07 0.64
Ti02 - - - - - - - - - -
MnO - - - - - - - - - -
SrO - - - - - -

Total 99.77 97.69 99.18 99.59 99.76 98.68 98.75 98.38 97.51 99.64

Si 2.99 2.98 2.99 3.02 2.98 3.0 2.99 2.99 2.65 2.99
Al 1.01 1.04 1.02 0.97 1.00 0.9 1.00 1.00 1.36 1.01
Fe3* - . - 0.01 0.00 - | - 0.00 0.00 0.01
Mg - - - 0.00 0.02 0.02 0.00 0.01 0.01 0.00
Ca 0.00 0.00 - 0.02 0.02 0.02 0.02 0.02 0.30 0.00
Na 0.12 0.12 0.12 0.09 0.10 0.11 ©0.12 0.05 0.69 0.04
K 0.8 0.85 0.8 0.85 0.89 0.8 0.83 0.8 0.01 0.91
Ba 0.01 0.00 0.01 0.00 0.01 0.01 ©0.02 0.02 0.00 0.01
Ti - - - - - - - - - -
Mn - - - - - - - - - -
Sr - - - - - - - - - -
Total 4.98 4.99 4.97 4.97 5.01 4.9 4.99 4.98 5.02 4.98
z 4.01 4.02 4.01 3.98 3.98 3.98 3.99 3.99 4.01 4.00
X 0.98 0.97 0.96 0.99 1.03 1.01 1.00 1.00 1.02 0.97
y 0.02 0.06 0.05 -7E-02 -9E-02 -8E-02 -4E-02 -5E-02 0.02 0.01
An '0.00 0.00 - 0.02 0.02 0.02 0.02 0.02 0.30 0.00
Ab 0.13 0.12 0.12 0.10 0.10 0.11 0.12 0.05 0.69 0.05
or 0.8 0.88 0.87 0.88 0.88 0.8 0.8 0.91 0.01 0.9
Cn 0.01 0.00 0.01 0.01 0.01L 0.01 0.02 0.02 0.00 0.01
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Table 2.--Alkali feldspar analyses

Analysis 101

SiOz
A1203
F6203
MgO
Ca0
Na20
K20
BaO
TiOz
MnO
Sr0
Total

Si
Al
Fe3*
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

An
Ab
Or
Cn

98.

OCOO0OOOOHN

5

o+ &

"oocoo

.72
.29
.00
.00
.24
.78
.01
.00

.03

.00
.03
.01

.23
.76
.01
.00

98.

OO KN

[oNeNe

[eNeoNe]

.92
.08
.00
.00

.03
.97
.02

.04

.01
.03
.03

.03
.95
.02

98.

QOO QOQOOHN

o+ &

QO OO

.96
.05
.00
.00
.00
.09
.90
.01

.01

.01
.00
.03

.00
.09
.90
.01

98.

OCOOOOOoOHHN

o &

loNoNeNe)

.94
.06
.00
.00
.00
.06
.97
.01

.04

.00
.04
.00

.00
.05
.94
.01

99.

O OPHMN

[oNe

o~ &

[oNeNe

.95
.05
.00
.00

.09
.92
.01

.03

.00
.02
.02

.09
.90
.01
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98.

OCOOOCOOKHMN

OO OO

.95
.05
.00
.00
.00
.09
.90
.02

.02

.00
.02
.01

.00
.09
.89
.01

99.

O O

O OO

o

.95
.06
.00
.00

.05
.95
.02

.02

.00
.02
.02

.05
.94
.02

97.

OO OO OCOHMN

o

e NeNeNeo)

.93
.07
.01
.00
.00
.10
.90
.02

.03

.00
.03
.01

.00
.10
.88
.02

Table 2-11
109 110
61.92 61.92
19.39 18.96

0.07 0.10
0.02 0.04
0.04 0.05
1.25 0.68
14.62 15.68
1.80 0.63
99,11 98.06
2.92 2.94
1.08 1.06
0.00 0.00
0.00 0.00
0.00 0.00
0.11 0.06
0.88 0.95
0.03 0.01
5.03 5.03
4.00 4.00
1.03 1.03
0.00 0.00
0.00 0.00
0.11 0.06
0.85 0.93
0.03 0.01



Table 2.--Alkali feldspar analyses
Table 2-12

Analysis 111 112 113 114 115 116 117 118 119 120

c e eeee eeeee" ceememeE ceEme.eeeme e Ee@em SEEEET eeEEEmEe m.ewEw® --w-ww =eweaa--

$i0, 62.34 62.58 62.18 62.90 62.76 62.86 63.24 61.56 62.72 61.86
Al,04 18.56 18.94 18.89 18.98 19.18 19.16 19.05 18.77 19.08 19.12
Fe,03 0.1 0.13 0.09 0.11 0.1 0.11 0.11 0.12 0.21 0.04
Mg0 0.14 0.02 0.03 0.04 0.03 0.04 0.03 0.02 0.02 0.02
Ca0 - - - 0.02 0.01 0.04 0.04 0.04 0.06 0.02
Na,0 1.05 1.06 0.83 1.64 1.10 1.9 1.47 1.55 0.80 0.84
K,0 15.21 15.09 15.46 14.54 15.14 13.66 14.71 14.56 15.23 15.40
Ba0 0.56 0.39 0.43 0.46 0.50 0.56 0.49 0.64 0.64 0.55
Ti0, - - - - - -| - - - -

MnO - - - - - - - - - -

Sro - - - - - - -

Total 97.97 98.21 97.91 98.69 98.86 98.42 99.14 97.26 98.74 97.85

Si 2,96 2.95 2.95 2.95 2.9 2.9 2.95 2.94 2.95 2.94
Al 1.06 1.05 1.06 1.05 1.06 1.0 1.05 1.06 1.06 1.07
Fe3t 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.01 0.00
Mg 0.01 0,00 0.00 0.00 0.00 o0.0 0.00 0.00 0.00 0.00
Ca - - - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.10 0©0.10 0.08 0.15 0.10 0.18 0.13 0.14 0.07 o0.08
K 0.92 0.91 0.9 0.87 0.91 0.82 0.88 0.89 0.91 0.93
Ba 0.0 0.01 0.0 0.01 0.01 o0.00 0,01 0.01 0.01 ©0.01
Ti - - - - - - - - - -

Mn - - - - - - - - - -
2

Total 5.03 5.02 5.03 5.03 5.03 5. 5.03 5.05 5.01 5.03

z 3.99 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.01
x 1.04 1.02 1.02 1.04 1.02 1.02 1.03 1.05 1.01 1.02
y -3E-02 0.02 0.0l -6E-03 0.02 0.02 0.00 -2E-02 0.02 0.03
|
!
An .- - - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ab 0.09 0.10 0.07 0.1 0.10 0.18 0.13 0.14 0.07 0.08
or 0.90 0.90 0.92 0.85 0.89 0.81 0.8 0.85 0.91 0.91
cn 0.01 0.01 0.01 0.0l 0.0L 0.01 0.01 0.01 0.01 0.01
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Table 2.--Alkali feldspar analyses
Table 2-13

Analysis 121 122 123 124 125 126 127 128 129 130

5i0, 62.49 62.83 62.26 62.69 61.45 63.49 63.33 64.20 63.71 63.99
Al,04 19.07 19.08 19.02 19.07 19.27 19.40 19.09 18.67 18.44 18.57

Fey04 0.09 0.1r» o0.09 0.10 0.07 0.16 0.44 0.06 0.03 0.08
MgO 0.03 - 0.04 - 0.02 0.04 0.04 - - -
Ca0 0.01 0.04 - 0.0 0.02 0.03 0.03 0.05 0.03 0.02
Na,0 0.50 1.36 1.25 0.51 1.95 1.13 0.70 1.21 1.15 1.27
K50 15.76 14.75 14.93 15.80 14.08 14.95 15.48 14.71 14.75 14.68
BaO 0.76 0.77 0.54 0.76 0.68 0.82 0.51 0.25 0.34 0.28
TiO, - - - - - - - - - -
MnO - - - - - - - - - -
Sr0 - - - - - - 0.02 0.03 0.02

Total 98.71 98.94 98.13 98.94 97.54 100.02 99.62 99.17 98.48 98.91

Si 2.95 2.95 2.94 2.95 2.92 2.94 2.95 2.98 2.98 2.98
Al 1.06 1.05 1,06 1.06 1.08 1.06 1.05 1.02 1.02 1.02
Fe3* 0.00 0.00 0.00 0.00 0.00 O0.01 0.02 0.00 0.00 0.00
Mg 0.00 - 0.00 - 0.00 0.00 0.00 - - -
Ca 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.05 0.12 o0.11 0.05 0.18 0.10 0.06 0.11 0.10 0.11
K 0.95 0.88 0.90 0.95 0.85 0.88 0.92 0.87 0.88 0.87
Ba 0.0 0.01 o0.01 0.01 0.01 o0.01 0.01 0.00 o0.01 0.01
Ti - - - - - - - - - -
Mn - - - - - - - - - -
Sr - - - - - - - 0.00 0.00 0.00
Total 5.02 5.03 5.03 5.02 5.05 5.02 5.01 5.00 5.00 5.00
z 4,01 4,00 4,00 4.01 4.00 4.00 4.00 4.00 4,00 4.00
X 1.01 1.03 1.03 1.01 1.05 1.01 1.01 0.99 1.00 1.00
y 0.02 0.00 0.01 0.02 0.01 0.02 -9E-03 0.02 0.01 0.01
An 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ab 0.05 0.12 o0.11 0.05 0.17 0.10 0.06 0.11 0.11 0.12
Or 0.94 0.8 0.8 0.94 0.82 0.88 0.93 0.88 0.89 0.88
Cn 0.0 o0.01 0.01 0.00 0.01 o0.01 0.01 0.00 0.01 0.01
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Table 2.--Alkali feldspar analyses

Analysis

Si02
A1203
Fe-203
MgO
Ca0l
Na20
K20
BaO
TiOz
MnO
SrO
Total

Si
Al
Fe3t
Mg
Ca
Na

K

Ba
Ti
Mn
Sr
Total

«

An
Ab
Or
Cn

131

O HN

[N eNoNe]

&~ O

[e N o3

B eNoNeoNol

.98
.03
.00

.00
.13
.85
.00

.00
.99

.01
.99
.03

.00
.13
.86
.00

o & wm O [eNeoNoNe o =N

[eNeoNoNe]

.98
.03
.00

.00
.17
.82
.01

.00
.00

.00
.00
.01

.00
.17
.82
.01

O =N

[eNoNe N

.97
.03
.00

.00
.14
.83
.02

0.00

or &

[eNeoNeNe)

.00

.00
.00
.01

.00
.14
.84
.02

oH-HN

[eNeNeoNol

.98
.02
.00

.00
.12
.87
.01

0.00

o+ &

[=NeoNoNe]

.00

.00
.00
.01

.00
.12
.88
.01

OoOH-HN

[eNeNeoNo]

.97
.03
.00

.00
.09
.89
.01

0.00

P

.00

.00
.00

0.01

oo NeNe)

.00
.09
.89
.01

20

98.

O HN

[eNeNeoNo]

o o &

[eNeNoNol

.98
.03
.00

.00/
.07
.91
.01

.99

.01
.99
.02/

.00
.07
.92
.01

[eNeNoNe O =N

o

.98
.03
.00

.00
.06
.92
.01

.00

4.99

0.
0.
0.
0.

.01
.98
.04

00
06
93
01

O HN

[eNeoNoNe

(=R

[oNeNeNe)

.98
.03
.00

.00
.11
.87
.01

.00
.00

.00
.99
.02

.00
.11
.88
.01

[eNeNeoNe]

oSO &

[eNeoNoNe

Table 2-14
39 140
14 63.88
62 18.68
.03  0.02
26 0.73
60 14.15
62 0.77
27 98.23
.04 2,99
.97 1.03
.00 0.00
.11 0.07
.81 0.85
.01 0.01
.94  4.95
.00 4.02
.94  0.93
.02  0.09
.00 0.00
.12 0.07
.86 0.91
.01 0.02



Table 2.--Alkali feldspar analyses
Table 2-15

Analysis 141 142 143 144 145 146 147 148 149 150

510, 62.97 63.23 63.54 63.27 63.26 63.04 62.65 63.82 63.76 62.35
Al,0,  19.29 18.93 18.80 18.78 18.49 18.82 18.92 18.27 18.34 18.80
Fe,03 0.10 0.10 0.11 0.08 0.06 0.09 0.10 0.06 0.09 0.09
Mg0 0.05 - - - - - - - - -

Ca0 0.06 0.06 0.04 0.01 0.01 0.04 0.03 - 0.0l 0.02
Na,0 1.10 1.06 1.04 0.91 0.90 1.01 1.03 0.59 0.67 1.0l
K,0 15.98 14.27 14.48 14.53 14.92 14.37 14.37 15.51 15.36 14.00
Ba0 - 1.36 1.33 1.41 0.80 1.49 1.45 0.28 0.20 2.37
Ti0, 0.09 - - - - - - - - -

Mno 0.02 - - . - - - - - -

510 0.07 0.13 0.13 0.02 0.14 0.10 - 0.01 0.07

Total 99.66 99.08 99.47 99.12 98.46 99.00 98.65 98.53 98.44 98.71

si 2.93 2.96 2.97 2.97 2.98 2.96 2.95 2.99 2.99 2.95
Al 1.06 1.04 1.03 1.04 1.03 1.04 1.05 1.01 1.01 1.05
Fest 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.00 - - - - - - - - -
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00
Na 0.10 0.10 0.09 0.08 0.08 0.09 0.09 0.05 0.06 0.09
K 0.95 0.85 0.8 0.87 0.90 0.8 0.86 0.93 0.92 0.85
Ba - 0.02 0.02 0.03 0.01 0.03 0.03 0.0l 0.00 0.04
Ti 0.00 - . - - - - - - -
Mn 0.00 - - - - - - - - -
Sr - 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00
Total  5.06 4.99 4.99 4.99 5.00 4.99 5.00 4.99 4.99 4.99
z 3.99 4.01 4.00 4.00 4.00 4.00 4.0l 4.00 4.00 4.00
x 1.06 0.98 0.99 0.98 1.00 0.99 0.99 0.99 0.99 0.99
y -3E-02  0.03 0.01 0.02 0.0l 0.0l 0.02 0.0l 0.02 0.01
An 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00
Ab 0.09 0.10 0.10 0.08 0.08 0.09 0.10 0.05 0.06 0.09
or 0.90 0.87 0.88 0.89 0.90 0.88 0.88 0.94 0.93 0.86
Cn - 0.03 0.02 0.03 0.0l 0.03 0.03 0.0l 0.00 0.04
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Table 2.--Alkali feldspar analyses

Analysis

Si02
A1203
F3203
MgO
Ca0l
Na20
K20
BaO
T102
MnO
SrO0
Total

Si
Al
Fe
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

An
Ab
Or
Cn

151

=N

.95
.05

0.00

[eNeNe N

o o o

[oNeoNoNe

.00
.09
.84
.04

.00
.99

.00
.99
.00

.00
.09
.86
.05

[*NeNeoNel O =N

o

[eNeNo Nl

.96
.04
.00

.00
.09
.84
.04

.00
.99

.00
.98
.00

.00
.10
.86
.04

o o o [N eNeNel o N

[eNeNoNe]

.97
.03
.00

.00
.10
.85
.03

.00
.99

.00
.99
.01

.00
.10
.86
.03

QN

OO OO

o

[eNeNeoNel

.95
.06
.00

.00
.09
.85
.04

.00
.99

.01
.98
.03

.00
.10
.86
.04
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[N e

o o & O (el eNeNe) o N

[oNeNoNe]

.97
.04
.00

.00
.09
.87
.03

.00
.99

.00
.99
.01

.00
.09
.88
.03

(@] [*NeNeNe] O - N

oo &

SO OO0

.95
.06
.00

.00
.07
.87
.03

.00
.99

.01
.99
.03

.00
.07
.89
.03

o o & o

[N eNe o]

O N

[eNeNeoNe]

Table 2-16
59 160
18 63.62
.25 19.70
.13 0.11
.03 0.01
78 0.81
67 15.66
77 0.13
.09 -
90 100.04
.95 2.94
.06 1.07
00 0.00
00 0.00
.07 0.07
87 0.92
.03 0.00
00 -
.99 5.02
.01 4,02
.98 1.00
.03 0.06
.00 0.00
.07 0.07
.89 0.92
.03 0.00



Table 2.--Alkali feldspar analyses
Table 2-17

Analysis 161 162 163 164 165 166 167 168 169 170

$i0, 63.49 63.69 65.09 62.74 63.72 63.80 63.37 62.73 63.48 63.90
Al,0;  19.73 19.57 18.06 18.88 19.37 19.57 19.65 19.39 19.36 19.08
Fe,03 0.26 0.04 - - 0.11 0.11 0.04 0.08 0.02 0.09
Mg0 - - - - - - - - - -

Ca0 0.04 - 0.05 0.01 0.03 0.04 0.01 0.02 0.03 0.04
Na,0 0.87 0.70 1.38 0.8 1.92 1.93 1.59 1.60 1.76 1.81
K,0 15.66 15.85 13.72 15.13 12.87 12.88 13.04 12.95 12.96 12.98
Ba0 0.20 0.13 1.55 0.5 1.39 1.81 2.35 2.57 1.81 1.44
Tio, - - - - - - - - - -

MnO - - - . - - . - - .

Sro : - - 0.05 0.01 0.02 0.06 0.07 0.04

Total 100.25 99.98 99.85 98.16 99.46 100.15 100.07 99.40 99.49 99.38

Si 2.93 2.95 3.01 2.96 2.96 2.95 2.94 2.94 2.95 2.97
Al 1.07 1.07 0.99 1.05 1.06 1.07 1.08 1.07 1.06 1.04
Fe3™* 0.01 0.00 - - 0.00 0.00 0.00 0.00 0.00 0.00
Mg - - - - - - - - - -
Ca 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.08 0.06 0.12 0.08 0.17 0.17 0.14 0.15 0.16 0.16
K 0.92 0.94 0.81 0.91 0.76 0.76 0.77 0.77 0.77 0.77
Ba 0.00 0.00 0.03 0.01 0.03 0.03 0.06 0.05 0.03 0.03
Ti - - - - - - - - - -
Mn - - - - - - - - - -
Sr - - - - 0.00 0.00 0.00 0.00 0.00 0.00
Total  5.02 5.02 4.96 5.01 4.98 4.98 4.98 4.98 4.98 4.98
z 4.01 4.01 4.00 4.01 4.01 4.01 4.02 4.01 4.01 4.01
x 1.02 1.00 0.96 1.00 0.97 0.97 0.96 0.97 0.96 0.96
y 0.04 0.06 -1E-02 0.04 0.06 0.05 0.07 0.04 0.06 0.04
An *0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ab 0.08 0.06 0.13 0.08 0.18 0.18 0.15 0.15 0.16 0.17
Or 0.92 0.93 0.8 0.91 0.79 0.79 0.81 0.80 0.8 0.80
Cn 0.00 0.00 0.03 0.01 0.03 0.03 0.04 0.05 0.03 0.03
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Table 2.--Alkali feldspar analyses
Table 2-18

Analysis 171 172 173 174 175 176 177 178 179 180

............................................................

510, 63.37 63.63 62.88 63.35 63.42 65.94 66.15 65.46 66.31 65.99
Al,05  19.52 19.50 19.48 19.44 19.43 19.49 19.57 19.44 19.45 19.40
Fe,03 0.17 0.09 0.11 0.09 0.09 0.06 - 0.02 - 0.02
Mg0 - - - - - - - - - -
Ca0 0.06 0.04 0.06 0.06 0.04 0.5L 0.08 0.05 0.18 0.02
Na,0 2.26 2.77 2.22 2,31 2.02 3.00 2.5 1.92 2.57 1.45
K,0 12.21 11.44 12.17 12.04 12.55 11.64 12.95 13.81 12.64 14.51
Ba0 1.94 1.95 2,06 1.9 1.92 0.13 0.19 0.20 0.18 0.12
Ti0, - - - - - - - . - -
MnO - - - - . - - - - -
Sr0 - 0.06 0.06 0.05 0.06 0.04 - 0.02 - -

Total 99.53 99.48 99.04 99.28 99.51 100.82 101.48 100.92 101.33 101.51

Si 2.94 2,95 2.94 2.95 2.95 2.97 2.98 2.97 2.98 2.98
Al 1.07 1.06 1.07 1.07 1.06 1.06 1.04 1.04 1.03 1.03
Fe3t 0.0l 0.00 0.00 0.00 0.00 0.00 - 0.00 - 0.00
Mg - - - - - - - - - -
Ca 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.01L 0.00
Na 0.20 0.25 0.20 0.21 0.18 0.26 0.22 0.17 0.22 0.13
K 0.72 0.68 0.73 0.7l 0.74 0.67 0.74 0.80 0.73 0.8
Ba 0.04 0.04 0.04 0.04 0.03 0.00 0.00 0.00 0.00 0.00
Ti - - - - - - - - - -
Mn - - - - - - - - - -
Sr - 0.00 0.00 0.00 0.00 0.0 - 0.00 - -
Total  4.98 4.98 4.99 4.98 4.98 4.97 4.99 4.99 4.98 4.98
z 4.0l 4.0l 4.0l 4.01 4.0l 4.0l 4.01 4.01 4.01 4.02
x 0.97 0.97 0.97 0.97 0.97 0.96 0.97 0.98 0.96 0.97
y 0.05 0.05 0.05 0.05 0.05 0.04 0.06 0.06 0.06 0.06
An .0.00 0.00 0.00 0.00 0.00 o.oL 0.00 0.00 0.01 0.00
Ab 0.21 0.26 0.21 0.22 0.19 0.27 0.23 0.17 0.23 0.13
or 0.75 0.70 0.75 0.74 0.77 0.70 0.76 0.82 0.75 0.87
Cn 0.064 0.04 0.04 0.04 0.04 0.00 0.00 0.00 0.00 0.00
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Table 2.--Alkali feldspar analyses
Table 2-19

Analysis 181 182 183 184 185 186 187 188 189 190

510, 65.93 66.12 65.86 65.96 66.26 65.88 65.76 65.57 65.47 66.72
Al,0,  19.40 21.14 19.32 19.44 19.51 19.25 19.36 19.36 19.26 18.76
Fe,0; 0.07 0.03 - 0.02 0.02 0.03 - 0.02 - -
Mg0 - - - . - . - - - -
Cca0 0.20 1.60 0.04 0.11 0.14 0.05 0.07 0.04 0.02 0.09
Na,0 2.53 6.69 1.76 3.21 3.15 2.11 2.68 2.00 1.79 2.26
K,0 12.85 5.80 14.09 11.97 11.84 13.42 12.74 13.65 14.10 12.81
Bao 0.19 0.10 0.13 0.17 0.26 0.27 0.25 0.24 0.20 0.05
Tio, - - - - - - - - - -
MnO - - - - - - - - - -
Sr0 0.06 0.01 0.03 0.03 0.02 0.03 - 0.04 0.02 0.02

Total 101.23 101.49 101.23 100.91 101.20 101.04 100.86 100.92 100.86 100.71

Si 2.98 2.91 2.98 2.98 2.98 2.98 2.98 2.98 2.98 3.01
Al 1.03 1.10 1.03 1.03 1.03 1.03 1.03 1.04 1.03 1.00
Fe3t 0.00 0.00 - 0.00 0.00 0.00 - 0.00 - -
Mg - - - - - - - - - -
Ca 0.01 0.08 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Na 0.22 0.57 0.15 0.28 0.27 0.19 0.24 0.18 0.16 0.20
K 0.74 0.33 0.8l 0.69 0.68 0.78 0.74 0.79 0.82 0.74
Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti - - - - - - - - - -
Mn - - - - - - - - - -
Sr 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00
Total 4.99  4.99 4.99 4.99 4.98 4.98 4.99 4.99 4.99 4.95
z 4.01 4.01 4.01 4.01 4.01 4.01 4.00 4.01 4.01 4.01
x 0.98 0.98 0.97 0.98 0.97 0.97 0.98 0.97 0.98 0.9
y 0.03 0.04 0.05 0.06 0.05 0.05 0.05 0.05 0.05 0.05
An 0.01 0.08 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Ab 0.23 0.59 0.16 0.29 0.28 0.19 0.24 0.18 0.16 0.21
or 0.76 0.33 0.8 0.70 0.70 0.80 0.75 0.81 0.83 0.78
Cn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 2.--Alkali feldspar analyses
Table 2-20

Analysis 191 192 193 194 195 196 197 198 199 200

Total 101.17 101.07 100.20 101.87 101.71 99.49 99.25 99.37 99.01 99:02

810, 68.37 66.11 68.29 67.67 65.83 64.71 64.70 65.40 64.53 64.48
Al,04 18.10 19.27 20.57 21.87 19.29 19.35 19.17 20.11 19.23 19.21
Fe,04 . 0.01 0.01 0.03 0.04 0.06 - 0.08 0.06 0.04
MgO - - - - - - - - s -

Ca0 0.14 0.12 0.56 1.73 0.02 0.14 0.01L 0.88 0.04 0.06
Na,0 2.13  2.34  9.61 10.45 1.50 1.73 1.53 4.83 1.68 1.57
K,0 12.28 13.02 1.10 0.10 14.69 12.83 13.46 7.87 13.17 13.30
BaO 0.12 0.18 0.03 - 0.32 0.56 0.35 0.20 0.28 0.32
Ti0, - - - - - - - - - -

MnO - - - - - - - - - -

Sr0 0.03 0.02 0.03 0.02 0.02 o.oé 0.03 - 0.02 0.04

si 3.06 2.99 2.98 2.91 2.98 2.98 2.98 2.95 2.98 2.98
Al 0.95 1.03 1.06 1.11 1.03 1.03 1.06 1.07 1.05 1.05
Fe3t - 0.00 0.00 0.00 0.00 0.0 - 0.00 0.00 0.00
Mg - - - - - - - - - -
Ca 0.01 0.01 0.03 0.08 0.00 0.01 0.00 0.04 0.00 0.00
Na 0.18 0.20 0.81 0.87 0.13 0.16 0.14 0.42 0.15 0.14
K 0.70 0.75 0.06 0.01 0.85 0.7 0.79 0.45 0.78 0.78
Ba 0.00 0.00 0.00 - 0.01 0.01 0.01 0.00 0.01 0.0l
Ti - . : - . - - - . -
Mn - - - . - - - - - -
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00
Total  4.91 4.98 4.93 4.97 5.00 4.96 4.96 4.95 4.96 4.96
z 4.01 4.01 4.03 4.02 4.01 4.02 4.02 4.02 4.02 4.02
X 0.90 0.97 0.90 0.96 0.99 0.93 0.9 0.93 0.9 0.9
y 0.05 0.05 0.13 0.07 0.03 0.09 0.10 0.09 0.10 0.10
An 0.01 0.01 0.03 0.08 0.00 o.ol 0.00 0.05 0.00 0.00
Ab 0.21 0.21 0.90 0.91 0.13 0.17 0.15 0.46 0.16 0.15
or 0.78 0.78 0.07 0.01 0.8 0.81 0.85 0.49 0.83 0.84
Cn 0.00 0.00 0.00 - 0.01 0.0l 0.01 0.00 0.01 0.01
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Table 2.--Alkali feldspar analyses
Table 2-21

Analysis 201 202 203 204 205 206 207 208 209 210

510, 64.44 64.78 64.40 64.30 64.66 64.38 64.78 64.78 64.49 64.77
Al,0;  19.27 19.27 19.29 19.19 19.66 19.35 19.11 19.25 19.18 19.20
Fe,03 0.06 0.01 0.03 0.03 - 0.06 0.06 0.03 0.06 0.03
Mg0 - - - - - - - - - -

Ca0 0.05 0.06 0.03 ©0.02 0.3 0.06 0.07 0.17 0.07 0.04
Na,0 1.70  1.75 1.37 1.37 3.01 1.48 1.78 1.90 1.33 1.30
K,0 13.17 13.26 13.80 13.76 11.21 13.66 13.04 12.83 13.87 13.86
BaO 0.28 0.25 0.23 0.18 ©0.17 ©0.35 0.18 0.18 0.09 0.08
Ti0, - - - - - - - - - -

MnO - . - - - - - . - .

Sro 0.02 0.03 0.03 0.02 0.01 0.04 0.03 0.03 0.04 0.01

Total 98.99 99.41 99.18 98.87 99.06 99.36 99.03 99.17 99.11 99.29

Si 2.98 2.98 2.97 2.98 2.96 2.97 2.99 2.98 2.98 2.98
Al 1.05 1.06 1.05 1.05 1.06 1.05 1.04 1.04 1.046 1.04
Fe3t 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00
Mg - - - - - - - - - -

Ca 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00
Na 0.15 0.16 0.12 0.12 0.27 0.13 0.16 0.17 0.12 0.12
K 0.78 0.78 0.81 0.81 0.66 0.80 0.77 0.75 0.82 0.81
Ba 0.01 0.00 0.00 0.00 ©0.00 0.01 0.00 0.00 0.00 0.00
Ti - - - - - - - - - -

Mn - - - - - . . - - -

Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total  4.96 4.97 4.97 4.97 4.97 4.97 4.96 4.96 4.97 4.96

z 4.02 4.02 4.02 4.02 4.02 4,02 4.02 4.02 4.02 4.03
X 0.94 0.94 0.94 0.94 0.94 0.95 0.93 0.94 0.94 0.94
y 0.10 0.09 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.10
An 0.00 0.00 ©0.00 0.00 0.02 0.00 0.00 ©0.01 0.00 0.00
Ab 0.16 0.17 0.13 0.13 0.28 0.14 0.17 0.18 0.13 0.12
Oor 0.83 0.83 0.8 0.8 0.70 0.85 0.82 0.81 0.87 0.87
Cn 0.01 0.00 ©0.00 0.00 0.00 0.01 0.00 ©0.00 0.00 0.00

27



Table 2.--Alkali feldspar analyses
Table 2-22

Analysis 211 212 213 214 215 216 217 218 219 220

$10, 64.64 65.17 64.57 64.58 62.66 62.40 62.58 61.83 62.37 62.33
Al,0,  19.32 18.01 19.32 18.78 18.97 18.74 18.91 18.93 19.04 18.95
Fe,03 0.03 - - 0.06 0.09 0.14 0.07 0.09 0.13 0.06
Mg0 - - 0.31 0.05 - - - - - -
Cca0 0.13 0.01 0.41 0.08 0.1060 0.07 0.06 0.08 0.07 0.01
Na,0 1.90 1.07 1.21 2.38 1.62 1.71 1.61 1.75 2.19 1.12
K,0 12.87 14.35 13.85 12.65 13.73 13.43 13.56 13.22 12.67 14.07
Ba0 0.25 0.264 0.35 2.0l 1.61 1.81 1.64 2.00 1.85 2.06
00 30 - S
n - - - . - - i - - - -
S0 0.03 - - - 0.10 0.13) 0.10 0.11 0.13 0.08

Total 99.17 98.85 100.02 100.64 98.88 98.43| 98.53 98.01 98.45 98.68

Si 2.98 3.02 2.96 2.97 2.95 2.95 2.95 2.94 2.94 2.95
Al 1.05 0.98 1.04 1.02 1.05 1.064 1.05 1.06 1.06 1.06
Fe3™ 0.00 - - 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg - - 0.02 0.00 - - - - - -
Ca 0.0l 0.00 0.02 0.00 0.0l 0.00 0.00 0.00 0.00 0.00
Na 0.17 0.10 0.11 0.21 0.15 0.16/ 0.15 0.16 0.20 0.10
K 0.76 0.85 0.81 0.74 0.82 0.8l 0.82 0.8 0.76 0.85
Ba 0.00 0.00 0.0l 0.04 0.03 0.03 0.03 0.04 0.03 0.04
Ti - - - 0.00 - - - - - -
Mn - - - 0.00 - - - - - -
St 0.00 - - - 0.00 0.00 0.00 0.00 0.00 0.00
Total  4.96 4.96 4.97 4.99 5.01 5.0l 5.00 5.01 5.0l 5.00
|
z 4.02 4.0l 4.01 3.99 4.00 4.00 4.00 4.00 4.00 4.00
x 0.94 0.95 0.97 1.00 1.01 1.01 1.00 1.01 1.01 0.99
y 0.10 0.03 0.03 -4E-02 -4E-03 -2E-02 0.0l -8E-04 -6E-04 0.02
An 0.01 0.00 0.02 0.00 0.0l 0.00 0.00 0.00 0.00 0.00
b 0.18 0.10 0.11 0.21 0.15 0.1 0.15 0.16 0.20 0.10
or 0.81 0.89 0.8 0.75 0.82 0.8L 0.82 0.80 0.76 0.86
cn 0.00 0.00 0.01 0.04 0.03 0.03 0.03 0.04 0.03 0.04

28



Table 2.--Alkali feldspar analyses
Table 2-23

Analysis 221 222 223 224 225 226 227 228 229 230

$i0, 62.02 61.88 61.44 61.89 61.65 62.23 62.48 62.12 62.17 64.28
Al,0,  19.04 18.88 18.90 18.80 19.24 19.08 19.09 18.98 18.94 18.34
Fe,03 0.07 0.08 0.08 0.12 0.09 0.12 0.05 0.08 0.09 0.05
Mg0 - - - - - - - - - 0.04
Ca0 0.08 0.09 0.07 0.06 0.07 0.06 0.11 0.04 0.07 0.07
Na,0 1.83 1.95 1.49 1.57 2.17 1.66 2.40 2.39 1.80 1.23
K,0 13.08 12.95 13.56 13.50 12.68 13.54 12.52 12.64 13.25 14.88
Bao 2.19 2.03 2.16 2.03 1.81 1.61 1.64 1.45 1.83 1.07
Tio, - - - - - - - - - -

MnO - - - - - - - - - 0.02
Sro 0.10 0.11 0.09 0.11 0.11 0.10 0.08 0.11 0.11 -

Total 98.41 97.97 97.79 98.08 97.82 98.38 98.37 97.81 98.26 99.98

si 2.94 2.94 2.94 2.94 2.93 2.94 2.94 2.94 2.94 2.98
Al 1.06 1.06 1.06 1.05 1.08 1.06 1.06 1.06 1.06 1.00
Fed™t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg - - - - - - - - - 0.00
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.0l 0.00 0.00 0.00
Na 0.17 0.18 0.14 0.14 0.20 0.15 0.22 0.22 0.17 0.11
K 0.79 0.79 0.83 0.82 0.77 0.82 0.75 0.76 0.80 0.88
Ba 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02
Ti - - - - - - - - - -
Mn - - - - - - - - - 0.00
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -
Total  5.01 5.01 01 5.0l 5.02 5.0l 5.01 5.02 5.0l 5.01
z 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.99
x 1.00 1.01 1.00 1.0l 1.0 1.01 1.01 1.02 1.01 1.02
y 0.00 -7E-03 -2E-03 -1E-02 0.02 0.0 0.01 0.00 0.00 -5E-02
An 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Ab 0.17 0.18 0.14 0.14 0.20 0.15 0.22 0.22 0.16 0.11
or 0.79 0.78 0.82 0.82 0.76 0.82 0.75 0.75 0.80 0.87
Cn 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02
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Table 2.--Alkali feldspar analyses
Table 2-24

Analysis 231 232 233 234 235 236 237 238 239 240

------------------------------------------------------------

$10, 64.33 64.23 61.62 61.86 61.77 61.86 61.88 61.61 61.15 61.17
A1,05 18.43 18.25 19.20 19.20 19.17 19.11 18.91 19.31 18.99 18.95
Fe,03 0.07 0.03 0.13 0.05 0.08 0.11 0.07 0.11 0.09 0.11
Mg0 0.03 0.05 - - - - - - - -
Ca0 0.07 0.08 0.05 0.10 0.09 0.0 0.05 0.12 0.07 0.05
Na,0 1.40 1.06 1.91 2.70 2.81 2.1 1.83 3.08 2.18 1.45
K,0 14.48 15.27 12.97 11.94 11.75 12.68 12.97 11.28 12.57 13.64
Bao 1.3 0.80 2.09 1.79 1.80 1.95 2.22 1.89 2.15 1.80
Ti0, - - - - - - - - - -
MnoO 0.02 0.02 - - - - - - - -
Sr0 - - 0.14 0.17 0.12 o.1ﬁ 0.11 0.11 0.15 0.11
Total 100.17 99.79 98.11L 97.81 97.59 98.09 98.04 97.51 97.35 97.28
Si 2.98 2.99 2.93 2.93 2.93 2.9 2.94 2.92 2.93 2.93
Al 1.01 1.00 1.07 1.07 1.07 1.0E 1.06 1.08 1.07 1.07
Fe3t 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00
Mg 0.00 0.00 - - - - - - - -
Ca 0.00 0.00 0.00 0.01L 0.00 0.00 0.00 0.01L 0.00 0.00
Na 0.13 0.10 0.18 0.25 0.26 0.20 0.17 0.28 0.20 0.13
K 0.86 0.91 0.79 0.72 0.7Y 0.77 0.79 0.68 0.77 0.83
Ba 0.02 0.01 0.04 0.03 0.03 0.064 0.04 0.06 0.04 0.03
Ti - - - - - - - - - -
Mn 0.00 0.00 - - - - - - - -
Sr - - 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00
Total 5.00 5.01 5.01 5.02 5.02 s.oﬁ 5.01 5.02 5.02 5.02
z 3.99 3,99 4.00 4.00 4.00 4.0 4.00 4.00 4.00 4.00
X 1.02 1.03 1.01 1.01 1.01 1.0 1.00 1.01 1.02 1.01
y -4E-02 -5E-02 0.01 0.01 0.01 0.00 0.00 0.01 -4E-03 0.01
An 0.00 0.00 0.00 0.01 0.00 o.op 0.00 0.01 0.00 0.00
Ab 0.12 0.09 0.18 0.25 0.26 0.20 0.17 0.28 0.20 0.13
Or 0.85 0.89 0.78 0.72 0.71 0.77 0.79 0.68 0.76 0.83
Cn 0.02 0.01 0.04 0.03 0.03 o.d4 0.04 0.03 0.04 0.03
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Table 2.--Alkali feldspar analyses
Table 2-25

Analysis 241 242 243 244 245 246 247 248

$10, 61.17 62.67 61.22 61.48 61.42 62.27 62.88 61.73
Al,0,  18.99 19.73 19.09 18.78 18.92 19.08 20.01 19.16
Fe03 0.06 0.14 0.09 0.07 0.06 0.05 0.08 0.08
Mg0 - - 0.0l - - - - -

a0 0.03 0.28 0.21 0.04 0.05 0.13 0.40 0.11
Na,0 1.47 6.48 3.68 1.54 1.8 3.50 7.89 2.98
K,0 13.66 6.85 10.21 13.37 12.98 10.94 4.59 11.50
BaO 1.91 1.68 2.36 1.87 1.97 1.71 1.81 1.93
TiOZ - - - - - - - -

MnO - - - - - - - -

Sr0 0.10 0.12 0.10 0.14 0.14 0.10 0.12 0.13

Total 97.39 97.95 96.97 97.29 97.38 97.78 97.78 97.62

si 2.93 2.91 2.92 2.94 2.94 2.94 2.91 2.93
Al 1.07 1.08 1.07 1.06 1.07 1.06 1.09 1.07
Fe3* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg - - 0.00 - - - - -
Ca 0.00 0.0l 0.01 0.00 0.00 0.01L 0.02 0.0l
Na 0.14 0.58 0.34¢ 0.14 0.17 0.32 0.71 0.27
K 0.8 0.41 0.62 0.82 0.79 0.66 0.27 0.70
Ba 0.04 0.03 0.04 0.04 0.04 0.03 0.03 0.04
Ti - - - - - - - -
Mn - - - - - - - -
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total  5.02 5.04 5.02 5.0l 5.01 5.02 5.03 5.02
z 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
X 1.01 1.04 1.02 1.00 1.01 1.02 1.04 1.02
y 0.01 -2E-02 -1E-02 0.01 0.0l -5E-03 -8E-03 0.00
An 0.00 0.0l 0.0l 0.00 0.00 0.0l 0.02 0.01
Ab 0.14 0.56 0.33 0.14 0.17 0.31 0.69 0.27
or 0.83 0.39 0.61 0.82 0.79 0.65 0.26 0.69
Cn 0.04 0.03 0.04 0.04 0.04 0.03 0.03 0.04
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Table 2.--Alkali feldspar analyses

Analysis no.

oo wn P wN -

SRR PP RPRRPRPLPPRPFLVWLLWLWWWWWWWRNRNONNNONDNONNNNNNNDERERRE e
NPT WNFHOWONOOTUMPWNHFHFOWONOWUMPWNEFEFOWOVONGOWULESEWNEHO

Group

oo oo oONONONONOVToON NN OOV UL UL UL LUV UULEREEREPREDPNODNNODNONNNNDNNDN

SAMPLE KEY

Sample no.

Calvert3
547-1-78
547-1-78
547-1-78
547-1-78
547-1-78
547-1-78
0131
0131
1162-1
1162-1
1162-1
1162-1
1162-1
121-1-78
121-1-78
121-1-78
121-1-78
697-1

FG

FG

FG

FG

FG

FG

FG

WC

WC

WC

WC

WC

WC

wC
719-79-4
719-79-4
719-79-4
719-79-4
719-79-4
719-79-4
719-79-4
719-79-4
719-79-4
719-79-4
719-79-4
MT83-4
MT83-4
MT83-4
MT83-4

32

Description

KF1l
KFl-1 c
KF1-2
KF1+3
KFl-4
KF1+5
KF11(5)
KF1l

(ex 80)
(ex 80)
(ex 80)
(ex 80)
(ex 80)
(ex 80)

KF2‘[BT1]

KF1l (2)
KF2-1 r
KF2-2 ¢
KF2-r3 m
KF2-4 m
KF1|
KF2-1
KF2-2
KF3 r
KFlﬁZ c
KF A2-1
KF A2-3
KF A2-4
KF A2-7
KF A2-8
KF A2-9
KF A2-9
KF1-1 ¢
KF1-2 c
KF1-2 ¢
KF1l-3 ¢
KF2-1 ¢

KF2-2 r/PG

KF | r/HBl

KFl1-1 (ex 80)
KF1-2 (ex 80)
KF1-3 (ex 80)
KFl-4 (ex 80)
KF1-5 (ex 80)
KFl-6 (ex 80)
KF1-7 (ex 80)
KF1-8 . (ex 80)
KF1-9 (ex 80)
KF1-10 (ex 80)

KF1l (10)
KFl-1
KF1-2
KF1-3
KFl-4

(ex 80)
(ex 30)
(ex 30)
(ex 30)
(ex 30)



Table 2.--Alkali feldspar analyses

SAMPLE KEY

Analysis no. Group Sample no. Description
49 6 MT83-4 KF1-5 (ex 30)
50 6 MT83-4 KF1-6 (ex 30)
51 6 MT83-4 KF1-7 (ex 30)
52 6 MT83-4 KF1-8 (ex 30)
53 6 MT83-4 KF1-9 (ex 30)
54 6 MT83-4 KF1-10 (ex 30)
55 6 MT83-4 KF1 (10) (ex 30)
56 6 BHS KF1l-1 r/PG (ex 30)
57 6 BHS KF1-2 (ex 30)
58 6 BHS KF1-3 (ex 30)
59 6 BHS KFl-4 (ex 30)
60 6 BHS KF1-5 (ex 30)
61 6 BHS KFl-6 (ex 30)
62 6 BHS KF1-7 (ex 30)
63 6 BHS KF1-8 (ex 30)
64 6 BHS KF1-9 (ex 30)
65 6 BHS KF1-10 (ex 30)
66 6 BHS KF1 (10) (ex 30)
67 6 BHS KF1-11 (ex 80)
68 6 BHS KF1-12 (ex 80)
69 6 BHS KF1-13 (ex 80)
70 6 BHS KF1-14 (ex 80)
71 6 BHS KF1-15 (ex 80)
72 6 BHS KF1l-16 (ex 80)
73 6 BHS KF1-17 (ex 80)
74 6 BHS KF1-18 (ex 80)
75 6 BHS KF1-19 (ex 80)
76 6 BHS KF1-20 (ex 80)
77 6 BHS KF1 (10) (ex 80)
78 6 BHS KF3-1 exsolved
79 6 BHS KF3-2 host
80 6 BHS KF3-1 (ex 80)
81 6 BHS KF3-2 (ex 80)
82 6 BHS KF3-3 (ex 80)
a3 6 BHS KF3-4 (ex 80)
84 6 BHS KF3-5 (ex 80)
85 6 BHS KF3-6 (ex 80)
86 6 BHS KF3-7 (ex 80)
87 6 BHS KF3-8 (ex 80)
88 6 BHS KF3-9 (ex 80)
89 6 BHS KF3-10 (ex 80)
90 6 BHS - KF3 (10) (ex 80)
91 6 BHS KF1-3
92 6 BHS KF1-5
93 6 BHS KF1-4
94 6 1293-1 KF1-1 r (2)
95 6 1293-1 KF1-3 r (ex 20)
96 6 1293-1 KFl-4 m
97 6 1293-1 KF1-5 ¢
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Table 2.--Alkali feldspar analyses

Analysis no.

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

Group

A B I N o) B e ) NN e) e\ W) B e ) B e) Wl e) I e ) Wil o) Mo ) Wi e ) Yo ) Wie) Wi @) Yo ) e ) W@ ) W@ ) e M@ AN @) W@ ) @ e A e Y AN« A 3K =)W« ) Mo )W« ) Wi ) W« AW o) Mo ) Wie ) Wi o )W o AW @) Wi o) Wi¥ @ ) Wi o ) Wi @ )

SAMPLE KEY

Sample no.

1293-1
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
8-15-82-7
MT83-4
MT83-4
MT83-4
MT83-4
MT83-4
MT83-4
MT83-4
MT83-4
MT83-4
MT83-4
MT83-4
BH9850 .
BH9850
BH9850
1357-1
1357-1
1357-1
1357-1
1357-1

34

Description

KF1-7 c
KF1-1
KF1-2
KF1-
KF1-
KF1-
KF1-
KF1-7
KF1-8
KF1-9
KF1-10
KF1-11
KF1-13
KF1-14

KF1-15
KFl-E6
KF1-17
KF1-18
KF1-19
KF1-20
KF1-21
KF1-22
KF1-23
KF1-24

KF1-25
KF1-26
KF1-27

KF1-28
KF1-30

KF1-32 r

KF1-1
KF1-2
KF1-
KF1-
KF1-
KF1-6
KF1-7
KF1-8
KF1-9
KF1-10
KF1 (10
KF1
KF2
KF3
KF1-1
KF1-2
KF1-3
7%

)

(ex 30)
(ex 30)
(ex 30)
(ex 30)
(ex 30)



Table 2.--Alkali feldspar analyses

SAMPLE KEY

Analysis no. Group Sample no. Description
147 7 1357-1 KF1-6 (ex 30)
148 7 1357-1 KF1-7 (ex 30)
149 7 1357-1 KF1-8 (ex 30)
150 7 1357-1 KF1-9 (ex 30)
151 7 1357-1 KF1-10 (ex 30)
152 7 1357-1 KF1-11 (ex 30)
153 7 1357-1 KF1-12 (ex 30)
154 7 1357-1 KF1-13 (ex 30)
155 7 1357-1 KFl-14 (ex 30)
156 7 1357-1 KF1-15 (ex 30)
157 7 1357-1 KF1 (15) (ex 30)
158 7 1357-1 KF1-16 r/myr
159 7 1357-1 KF1l r/myr
160 7 1413-1 KFl-1 c
161 7 1413-1 KF1-2
162 7 1413-1 KF1-3 r/PG
163 7 BC KF Bl
164 7 BC KF GG r/BT
165 7 807-80-2 KF1-1 (ex 80)
166 7 807-80-2 KF1-2 (ex 80)
167 7 807-80-2 KF1-3 (ex 80)
168 7 807-80-2 KFl1-4 (ex 80)
169 7 807-80-2 KF1-5 (ex 80)
170 7 807-80-2 KF1-6 (ex 80)
171 7 807-80-2 KF1-7 (ex 80)
172 7 807-80-2 KF1-8 (ex 80)
173 7 807-80-2 KF1-9 (ex 80)
174 7 807-80-2 KF1-10 (ex 80)
175 7 807-80-2 KF1 (10) (ex 80)
176 8 500-1 KF1-1 (ex 80)
177 8 500-1 KF1-2 (ex 80)
178 8 500-1 KFl-3 (ex 80)
179 8 500-1 KF1-4 (ex 80)
180 8 500-1 KF1-5 (ex 80)
181 8 500-1 KF1-6 (ex 80)
182 8 500-1 KF1-7 (ex 80)
183 8 500-1 KF1-8 (ex 80)
184 8 500-1 KF1-9 (ex 80)
185 8 500-1 KF1-10 (ex 80)
186 8 500-1 KF1-11 (ex 80)
187 8 500-1 KF1-12. (ex 80)
188 8 500-1 ° KF1-13 (ex 80)
189 8 500-1 KF1-14 (ex 80)
190 8 500-1 KF1-15 (ex 80)
191 8 500-1 KF1-16 (ex 80)
192 8 500-1 KF1 (15) (ex 80)
193 8 500-1 KF2-1 @twin
194 8 500-1 KF2-2
195 8 500-1 KF2-3
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Table 2.--Alkali feldspar analyses

Analysis no.

196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228 .
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

Group

WO WO WO W W WOWWOW\WOWWWOWWWOWWWWWWOWWOWWWOWWOWOWWOWOWWWWWOo 000 0000 00 00 00 00 o 0 00 00 o o

SAMPLE KEY

Sample no.

500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-1
500-2-78
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
516-1
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Description

KF2-4 (ex
KF2-5 (ex
KF2-6 (ex
KF2-7 (ex

KF2- (ex
KF2- (ex
0

KF2-
KS2-11
KF2-12
KF2-13
KF2-14
KF2-15
KF2-116
KF2-17
KF2-18
KF2 (15)
KF Al r
KF1
KF1 (3)
KF1-2
KF1-3
KFl-4
KF1-5
KF1-6
KF1-7
KF1-8
KF1-9
KF1-10
KF1-11
KF1-12
KF1-13
KF1-14
KF1-15
KF1 ((15)
KF2 |
KF2 .
KF2
KF2-1
KF2-2
KF2-3
KF2-4
KF2-5
KF2-6
KF2-7
KF2-8
KF2-9
KF2410
KF2-11
KF2-12

(ex
(ex
(ex
(ex
(ex
(ex
(ex
(ex
(ex
(ex

120)
120)
120)
120)
120)
120)

120)
120)
120)
120)
120)
120)
120)
120)
120)
120)



Table 2.--Alkali feldspar analyses

SAMPLE KEY
Analysis no. Grou Sample no. Description
245 9 516-1 KF2-13
246 9 516-1 KF2-14
247 9 516-1 KF2-15
248 9 516-1 KF2 (15)
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Table 3.--Plagioclase analyses

[Total iron as Fe,03; cations calculated on the basis of 8 oxygens;

-; not determined]

Analysis

SiOz
A1203
F6203
MgO
Ca0l
NaZO
KZO
BaOl
T102
MnO
SrO
Total

Si
Al
Fe3t
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

An
Ab
Or
Cn

............................................................

O =N

[eNeNeoNoNe

oOr &

[eNeNeNo)

.54
47
.01

.40
.57
.01
.00
.00

.01

.01
.00
.05

.41
.58
.01
.00

(o3 i wn leNeoNoNoNoNel o =N

[eNeNeoNe

.71
.29
.01

.26
.74
.01
.00
.00
.00

.01

.00
.01
.01

.26
.74
.01
.00

99.

O N

(o N el o]

.66
.34
.01

.31
.66
.01

.00

.00

.01
.99
.03

.32
.67
.01

99.

N

.53
.48

0.01

oo & o [oNeNeNo

OO OO0

o
.52
.02
.00

.00

.99

.01
.98
.04

.45
.54
.02
.00

oo &

[eNeNel

.02
.97
.07

.22
.77
.01

38

99.

O N

.72 55.45
84 28.69
26, 0.22
s4  9.71
21 5.73
.09 0.17
- 0.03
.02 -

0L -

69 100.00
351 2.49
.65 1.52
.01 0.01
61 0.47
.37 0.50
.01 0.0l
- 0.00
0 -

0 -

- .

00 5.00
01 4.01
00 0.98
02 0.05

|

6% 0.48
.38 0.51
.01 0.01
- 0.00

Table 3-1

8 10
55.84 59.00 52.34
27.02 25.59 30.87
0.26 0.33 0.24
- 0.15 0.08
9.18 8.32 13.00
6.02 6.93 4,17
0.15 0.15 0.09
0.02 0.17 0.03

0.02 0.04 -

0.03 0.02 -
98.54 100.70 100.82
2.54 2.63 2.36
1.45 1.34 1l.64
0.01 0.01 0.01
- 0.01 0.01
0.45 0.40 0.63
0.53 0.60 0.36
0.01 0.01 0.01
0.00 0.00 0.00

0.00 0.00 -

0.00 0.00 -
5.00 5.00 5.00
4.00 3.97 3.99
1.00 1.03 1.01
-2E-02 -1E-01 -2E-02
0.45 0.39 0.63
0.54 0.59 0.37
0.01 0.01 0.01
0.00 0.00 0.00



Table 3.--Plagioclase analyses

Analysis

Si02
A1203
F3203
MgO
Ca0
Na20
K20
BaO
T102
MnO
Sr0
Total

Si
Al
Fe3*
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

]

«

An
Ab
Or
Cn

99.

SYSES

[eNeNe]

SO OCOmrN

.02
.00
.07

.70
.29
.00

99.

o+ &

[eNeNe]

OO OO OHN

.01
.01
.04

.63
.37
.00

100.

C OO O OO N

QO &

[eNeoNeNe)

.68
.34
.00
.00
.31
.65
.01
.00

.98

.01
.97
.06

.32
.67
.01
.00

2.60
1.39
0.00
0.00
0.41
0.56
0.01

4.99

3.99
0.99
-2E-02

98.

o - &

O OO OOHN

.00
.02
.01

.64
.36
.00

39

16
52.49 58
29.71 26
0.28
0.22
11.75
4.73
0.12
0.10
99.40 100
2.39
1.60
0.01
0.01
0.57
0.42
0.01
0.00
5.02 4.
3.99 4
1.03 0
-4E-02 0
0.57 O
0.42 O
0.01 0
0.00

COOCOOHN

.01
.99
.03

.37
.62
.01

3.98
1.04
-6E-02

0.79
0.21
0.00

Table 3-2
19 20
48.56 60.35
33.06 25.98
0.19 0.24
0.03 -
15.38 6.94
2.85 7.38
0.05 0.19
0.03 -
100.15 101.08
2.22 2.66
1.78 1.35
0.01 0.01
0.00 -
0.75 0.33
0.25 0.63
0.00 0.01
0.00 -
5.02 4.98
4.00 4.01
1.02 0.98
-6E-03 0.03
0.75 0.34
0.25 0.65
0.00 0.01
0.00 -



Table 3.--Plagioclase analyses

Analysis

Si02
A1203
F3203
Mg0
Ca0
Na20
K,0
Ba0O
T102
MnO
Sr0
Total

Si
Al
Fe3t
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

»

<«

An
Ab
Or
Cn

98.

QO OOOOHMN

.53
.48
.00
.00
.43
.59
.01
.00

.03

.00
.03

0.02

[eNeNeNe

.42
.58
.01
.00

O
(o]

OCOO0OOO0COHN

O+ &~

[eNeNeNe

.27
74
.01
.02
.63
.35
.01
.00

.03

.01
.02
.05

.64
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0.50 0.63
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Table 3-3
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0.15 0.01
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2.70 2.33
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0.02 0.01
0.00 0.00
5.01 5.02
3.99 3.99
1.02 1.04
-4E-02 -5E-02
0.31 0.64
0.68 0.35
0.02 0.01
0.00 0.00



Table 3.--Plagioclase analyses

Analysis

SiOz
A1203
F8203
MgO
Ca0
Na20
K20
BaO
TiOz
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Si
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Table 3-4
39 40
53.45 54.37
28.72 27.98
0.70 0.6l
11.45 10.55
4.37 4.83
0.21 0.29
98.90 98.63
2.44 2.48
1.55 1.51
0.02 0.01
0.56 0.52
0.39 0.43
0.01 0.02
4.97 4.97
3.99  3.99
0.98 0.98
-5E-02 -3E-02
0.58 0.54
0.40 0.45
0.01 0.02



Table 3.--Plagioclase analyses

Table 3-5
Analysis 41 42 43 44 45 46 47 48 49 50
510, 49.02 49.01 57.59 57.65 56.89 59.52 58.33 57.87 62.73 58.92
A1203 33.18 32.48 26.87 27.02 27.28 25.66 26.38 26.19 23.17 26.17
Fey04 0.41 0.40 0.09 0.07 0.08 0.06 0.10 0.04 0.06 0.04
MgO - - - 0.02 0.03 - - 0.01 - -
Ca0 16.91 16.13 8.52 8.80 9.01 7.15 7.59 7.78 4,23 7.53
Na,0 2.00 1.90 6.60 6.39 6.27 7.39 6.99 7.28 9.00 7.02
K,0 - - 0.11 0.07 0.07 0.06 0.10 0.04 0.19 0.05
BaO - 0.17 0.06 0.07 0.08 0.05 0.06 0.08 0.02 0.02
TiOz - - - - - - - - - -
MnO 0.11 - - - - - - - - -
Sr0 - - - - - - - -

Total 101.63 100.09 99.84 100.09 99.71 99.8? 99.55 99.29 99.40 99.75

si 2.21 2.24 2.58 2.58 2.56 2.65| 2.62 2.61 2.79 2.63
Al 1.76 1.75 1.42 1.42 1.45 1.35/ 1.39 1.39 1.21 1.38
Fe3t 0.01 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg - - - 0.00 0.00 - - 0.00 - -
Ca 0.82 0.79 0.41 0.42 0.43 0.34 0.36 0.38 0.20 0.36
Na 0.17 0.17 0.57 0.55 0.55 0.64 0.61 0.64 0.78 0.61
K - - 0.0 0.00 0.00 0.00, 0.01 0.00 0.01 0.00
Ba - 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0.00 0.00
Ti - - - - - - - - - -
Mn 0.00 - - - - - - - - -
Sr - - - - - - - - - -
Total  4.99 4.96 5.00 4.99 4.99 4.99 4.99 5.02 5.00 4.98
z 3.98 3.99 4.00 4.00 4.00 4.00/ 4.01 4.00 4.00 4.01
X 1.01 0.97 0.99 0.98 0.99 0.99/ 0.98 1.02 0.99 0.97
v 1E-01 -5E-02 0.01 0.01L 0.01 0.02| 0.04 -7E-03 0.02 0.04
An 0.82 0.82 0.41 0.43 0.44 0.35 0.37 0.37 0.20 0.37
Ab 0.18 0.18 0.58 0.56 0.55 0.65 0.62 0.63 0.78 0.63
Or - - 0.01 0.00 0.00 0.000 0.0l 0.00 0.0l 0.00
Cn - 0.00 0.00 0.00 0.00 0.00, 0.00 0.00 0.00 0.00
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Table 3.--Plagioclase analyses

Table 3-6
Analysis 51 52 53 54 55 56 57 58 59 60
Si02 59.08 59.88 58.19 56.48 54.84 55.45 56.79 58.52 59.67 58.81
A1203 26.01 26.01 26.82 28.37 27.70 27.45 27.64 27.05 26.43 26.42
Fe203 0.09 0.11 0.14 0.29 0.26 0.18 0.28 - - -
MgO - - - - - - - - - -
Ca0l 7.40 7.67 8.58 9.36 8.84 8.22 8.45 8.01 6.96 8.00
Na20 7.03 7.02 6.66 6.33 6.54 6.50 6.47 6.78 7.16 6.89
K20 0.21 0.23 0.16 0.19 0.13 0.15 0.25 0.22 0.17 0.23
BaO 0.04 0.04 0.06 0.13 0.02 0.11 0.06 - - 0.09
Ti02 - - - - - - - - - -
MnO - - - - - - - - - -
Sr0 - - - - - - - -

Total 99.86 100.96 100.61 101.15 98.33 98.06 99.94 100.58 100.39 100.44

Si 2.64 2.65 2.59 2.51 2.51 2.5 2.55 2.60 2.64 2.62
Al 1.37 1.35 1.41 1.49 1.49 1.48 1.46 1.42 1.38 1.39
Fe3™ 0.00 0.00 0.00 0.01 0.01 0.01 0.01 - - -
Mg - - - - . - . - - -
Ca 0.35 0.36 0.41 0.45 0.43 0.40 0.41 0.38 0.33 0.38
Na 0.61 0.60 0.57 0.55 0.58 0.58 0.56 0.58 0.62 0.59
K 0.01 0.01 0.01 0.01 0.01 0.0l 0.01 0.0l 0.01 0.01
Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . - 0.00
Ti - - - - - - - - - -
Mn - - - - - - - - - -
Sr - . . - - - - - . .
Total  4.99 4,98 5.00 5.02 5.03 5.0l 5.00 4.99 4.98 4.99
z 4,01 4.00 4.00 4.00 4.00 4.02 4.01 4.01 4.02 4.00
x 0.98 0.98 1.00 1.02 1.03 1.00 0.99 0.98 0.96 0.99
y 0.03 0.00 -1E-02 0.00 0.01 0.07 0.046 0.06 0.09 0.0l
An 0.36 0.37 0.41 0.44 0.42 0.41 0.41 0.39 0.35 0.39
Ab 0.62 0.61 0.58 0.54 0.57 0.58 0.57 0.60 0.64 0.60
or 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . - 0.00
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Table 3.--Plagioclase analyses

Table 3-7
Analysis 61 62 63 64 65 66 67 68 69 70
$10, 56.64 58.83 58.11 58.61 59.38 58.03 57.78 57.71 58.27 59.70
Aly0;  27.44 27.21 27.23 27.15 27.13 27.64 27.97 27.43 27.41 27.04
Fe,0 - - - - - - - - - -

203

Mg0 - - - - - - - - - -
Ca0 8.48 8.65 8.54 8.55 8.25 8.71 8.88 8.84 8.68 7.94
Na,0 6.52 6.61 6.56 6.57 6.91 6.62 6.32 6.43 6.50 7.07
K,0 0.17 0.11 0.17 0.20 0.18 0.18 0.16 0.13 0.15 0.17
BaO - 0.03 0.05 0.13 0.07 0.06 - 0.02 o0.01 -
Ti0, - - - - - - - - - -
MnO - - - - - - - - - -
Sro - - - - - - - -

Total 99.25 101.44 100.66 101.21 101.92 101.24 101.11 100.56 101.02 101.92

si 2.56 2.59 2.58 2.59 2.60 2.57 2.56 2.57 2.58 2.6l
Al 1.46 1.41 1.43 1.41 1.40 1.44 1.46 1.44 1.43  1.40
Fe3*t - . . . . . . . . .
Mg - - - - - - - - - -
Ca 0.41 0.41 0.41 0.41 0.39 0.41 0.42 0.42 0.41 0.37
Na 0.57 0.56 0.57 0.56 0.59 0.57 0.5 0.55 0.56 0.60
K 0.01 0.0 0.0l 0.01 0.0l 0.0l 0.0l 0.0l 0.01 0.0l
Ba - 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 -
Ti - - - - - - - - - -
Mn - - - - - - . . - .

Sr - - - - - -
Total  5.00 4.99 4.99 4.99 4.99 s.oj 4.99  4.99  4.99  4.99

z 4.01 4.01 4.01 4.01 4.01 4.0 4.02 4.01 4.01 4.01
X 0.99 0.98 0.98 0.98 0.99 0.9 0.97 0.98 0.98 0.98
y 0.06 0.02 0.04 0.03 0.03 0.0 0.07 0.03 0.04 0.04
|
An 0.41 0.42 0.41 0.41 0.39 0.42 0.43 0.43 0.42 0.38
Ab 0.58 0.58 0.58 0.57 0.60 0.57 0.56 0.56 0.57 0.61
or 0.01 0.01 0.01 0.0L 0.01L 0.0 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 -

Cn -
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Table 3.--Plagioclase analyses

Analysis

8102
Fe203
MgO
Cal
NaZO
K20
BaO
TiO2
MnO
SrO
Total

Si
Al
Fe3t
Mg
Ca
Na

Ba
Ti
Mn
Sr
Total

An
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3.99
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0.01
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0.56
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5.00
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1.00
-2E-02
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4.00
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4.00
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Table 3-8
79 80
.18 57.16
24 26.72
77 8.57
66 6.75
16 0.28
.05 -
06 99.48
.58 2.58
.42 1.42
42 0.41
.57 0.59
.01 0.02
.00 -
.00 5.02
.00 4.00
.00 1.02
.01 -1E-02
.42 0.41
.57 0.58
.01 0.02
.00 -



Table 3.--Plagioclase analyses

Table 3-9
Analysis 81 82 83 84 85 86 87 88 89 90
Si02 55.61 57.23 60.96 59.75 56.56 58.10 58.70 55.78 58.02 57.82
Al,04 27.26 27.38 23.99 25.72 26.92 25.25 26.94 27.09 25.98 25.92
Fe,0 - - - - - - - - - -

2¥3

Mg0 - - - - - - - - - -
Cao 9.41 8.87 5.23 6.70 9.06 7.10 7.88 9.41 7.86 7.68
Na,0 6.46 6.41 8.72 7.48 6.36 7.40, 6.83 6.20 6.71 6.97
K,0 0.13 0.29 0.21 0.20 0.24 0.23 0.11 0.20 0.29 0.32
BaO 0.04 0.09 0.03 0.01 - - 0.04 0.05 0.05 -
T102 - - - - - - - - - -
MnO - - - - - - - - - -
SrO - - - - -

Total 98.91 100.27 99.14 99.86 99.14 98.08'100.50 98.73 98.91 98.71

Si 2.53 2.56 2.73 2.66 2.56 2.64/ 2.61 2.54 2.62 2.62
Al 1.46 1.44 1.27 1.35 1.44 1.35] 1.41 1.45 1.38 1.38
Fe3™t - - - - - ol - - - -
Mg - - - - - - - - - -
Ca 0.46 0.43 0.25 0.32 0.44 0.35 0.37 0.46 0.38 0.37
Na 0.57 0.56 0.76 0.65 0.56 0.65 0.59 0.55 0.59 0.61
K 0.01 0.02 0.01 0.01 0.01 0.01 o0.01 0.01 0.02 0.02
Ba 0.00 0.00 0.00 0.00 - -, 0.00 0.00 0.00 -
Ti - - - - - - - - - -
Mn - - - - - - - - - -
St - - - - - - -

Total 5.03 5.00 5.02 4.99 5.01 5.0 4.99 5,01 4.99 5.01

z 3.99 4.00 4.00 4.01 4.00 4.00 4.02 3.99 4.00 4.00
X 1.04 1.00 1.02 0.98 1.01 1.01 0.97 1.02 0.99 1.00
y -3E-02 0.02 -6E-03 0.05 -1E-02 4E-03 0.06 -3E-02 0.02 0.01
An ~0.44  0.43 0.25 0.33 0.43 0.34 0.39 0.45 0.39 0.37
Ab 0.55 0.56 0.74 0.66 0.55 0.64 0.61 0.54 0.60 0.61
Or 0.01 0.02 0.01 0.0p 0.0p 0.0 0.01 0.01 0.02 0.02
Cn 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 -
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Table 3.--Plagioclase analyses

Table 3-10
Analysis 91 92 93 94 95 96 97 98 99 100
§10, 57.89 58.69 56.34 56.59 61.39 55.67 57.94 58.27 59.56 60.82
A1203 25.58 26.72 26.86 27.41 24.02 27.85 26.49 25.34 24.20 24.37
Fe203 - 0.29 - - - - - - = -
Mg - - - - - - - - - -
Ca0 7.51 7.80 8.69 9.63 5.50 9.65 8.28 7.58 6.95 6.92
Na,0 6.96 7.37 6.07 5.88 8.47 5.84 6.64 7.02 7.19 7.32
K50 0.29 0.31 0.25 0.22 0.21 0.23 0.19 0.30 0.32 0.26
BaO 0.09 - 0.04 - 0.06 - - 0.14 - 0.07
'r102 - - - - - - - - - -
MnO - 0.06 - - - - - - - -
Sr0 - - - - - - - - - -

Total 98.32 101.24 98.25 99.73 99.65 99.24 99.54 98.65 98.22 99.76

Si 2.63 2.60 2.57 2.55 2.74 2.52 2.60 2.64 2.70 2.71
Al 1.37 1.39 1.446 1.45 1.26 1.49 1.40 1.35 1.29 1.28
Fe3™t - 0.01 - - - - - - - -
Mg - - - - - = - - - -
Ca 0.37 0.37 0.42 0.46 0.26 0.47 0.40 0.37 0.34 0.33
Na 0.61 0.63 0.54 0.51 0.73 0.51 0.58 0.62 0.63 0.63
K 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.01
Ba 0.00 - 0.00 - 0.00 = - 0.00 - 0.00
Ti - - - - - - - - . -
Mn - 0.00 - - - - - - - -
Sr - - . - - - - - - -

Total 5.00 5.02 4.99 4.99 5.01 5.00 4.99 5.00 4.98 4.97

z 4.00 3.99 4,01 4.00 4.00 4.01 4.00 3.99 3.99 3.99
4 1.00 1.03 0.98 0.99 1.0 0.99 0.99 1.00 0.99 0.98
y 0.01 0.00 0.04 0.00 0.00 0.02 0.02 0.00 0.00 o0.00
An 0.37 0.36 0.43 0.47 0.26 0.47 0.40 0.37 0.34 0.34
Ab 0.1 0.62 0.55 0.52 0.73 0.52 0.59 0.61 0.64 0.65
Or 0.02 0.02 o0.01 0.06p 0.01 0.00 0.01 0.02 0.02 0.02
Cn 0.00 - 0.00 - 0.00 - - 0.00 - 0.00
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Table 3.--Plagioclase analyses
Table 3-11

Analysis 101 102 103 104 105 106 107 108 109 110

510, 61.50 56.09 61.31 61.17 57.55 58.65 61.87 61.87 59.34 57.23
Al,0,  23.57 27.05 23.25 24.84 27.19 25.08 25.30 25.30 25.13 27.60
Fey05 - - - - - - 0.18 0.18 0.19 0.26
Mgh - - - - - - 0.05 0.05 - -

Ca0 4.97 8.72 5.11 6.45 8.97 7.48. 6.52 6.52 6.22 8.01
Na,0 8.41 6.11 8.25 7.52 6.21 6.89, 7.81 7.81 8.02 6.92
K,0 0.33 0.21 0.25 0.14 0.23 0.27 0.21 0.21 0.20 0.18
BaO 0.19 0.21 - 0.02 0.02 - 0.02 0.02 - 0.03
Ti0, - - - - - - - - - 0.03
MnO - - - - - - - - - -

Sro - - - - - - -

- - -
Total 98.97 98.39 98.17 100.14 100.17 98.37}101.96 101.96 99.10 100.26

Si 2.76 2.56 2.77 2.71 2.57 2.66] 2.70 2.70 2.67 2.56
Al 1.25 1.45 1.24 1.30 1.43 1.34 1.30 1.30 1.33 1.45
Fe3t - ) ) - ) - 0.0l 0.01 0.0l 0.0l
Mg - - - - - - 0.00 0.00 - -
Ca 0.26 0.43 0.25 0.31 0.43 0.36 0.30 0.30 0.30 0.38
Na 0.73 0.54 0.72 0.65 0.5 0.61 0.66 0.66 0.70 0.60
K 0.02 0.01 0.01 0.00 0.01 0.02 0.01 0.0l 0.0l 0.0L
Ba 0.00 0.00 - 0.00 0.00 - 0.00 0.00 - 0.00
Ti - - - - - - - - - 0.00
Mn - - - - - - - - - -
St - - - - - - - - - -
Total  4.99 4.99 4.98 4.97 4.99 4.98 4.98 4.98 5.02 5.02
z 4.00 4.0l 4.00 4.01 4.01 4.00 4.00 4.00 4.00 4.01
X 0.99 0.98 0.98 0.96 0.98 0.98 0.99 0.99 1.02 1.00
y 0.01 0.06 0.0l 0.03 0.02 B8E-03/ -6E-03 -6E-03 0.00 0.05
An 0.24 0.43 0.25 0.32 0.44 0.37 0.31 0.31 0.30 0.39
Ab 0.74 0.55 0.73 0.67 0.55 0.62 0.68 0.68 0.69 0.60
or 0.02 0.01 0.01 0.0l 0.0l 0.02 0.01 0.01 0.0l 0.01
Cn 0.00 0.00 - 0.00 0.00 - 0.00 0.00 - 0.00
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Table 3.--Plagioclase analyses
Table 3-12

Analysis 111 112 113 114 115 116 117 118 119 120

S0, 56.60 56.99 56.99 57.65 57.65 59.74 59.74 63.13 59.51 58.24
Al,0,  27.45 27.21 27.21 26.20 26.20 25.52 25.52 23.05 24.40 24.93
Fe,0, 0.3 0.15 0.15 0.21 0.21 0.11 0.11 0.20 0.22 0.26
Mgh - - - - - - - - 0.0l -
Ca0 9.73 9.81 9.81 9.21 9.21 7.23 7.23 6.06 6.04 7.93
Na,0 5.93 5.87 5.87 6.30 6.30 7.27 7.27 7.53 8.05 7.22
K,0 0.32 0.22 0.22 0.21 0.21 0.15 0.15 0.29 - 0.23
Bao 0.05 - - 0.02 0.02 - - - - 0.10
Ti0, - - - - - - - 0.22 - -
MnO - - - - - - - 0.06 - -
Sr0 - - - - - - - - - -

Total 100.42 100.25 100.25 99.80 99.80 100.02 100.02 100.54 98.23 98.91

Si 2.54 2.55 2.55 2.59 2.59 2.66 2.66 2.78 2.69 2.64
al 1.45 1.44 1.44 1.39 1.39 1.3¢ 1.3 1.20 1.30 1.33
Fe3*t 0.0l 0.01 0.01 0.0l 0.0l 0.00 0.00 0.0l 0.0l 0.0l
Mg - - - - - - - - 0.00 -
Ca 0.47 0.47 0.47 0.44 0.44 0.35 0.35 0.29 0.29 0.39
Na 0.52 0.51 0.51 0.55 0.55 0.63 0.63 0.64 0.7L 0.63
K 0.02 0.01 0.01 0.01 0.01 0.0l 0.0l 0.02 - 0.0l
Ba 0.00 - - 0.00 0.00 - - - - 0.00
Ti - - - - - - - o0.01 - -
Mn - - - - - - - 0.00 - -
Sr - - - - - - - - - -
Total  5.00 4.99 4.99 4.99 4.99 4.99 4.99 4.94 5.00 5.01
z 3.99 3.99 3.99 3.98 3.98 4.00 4.00 3.98 4.00 3.97
x 1.0l 1.00 1.00 1.01 1.01 0.99 0.99 0.96 1.01 1.04
y 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
An 0.47 0.47 0.47 0.44 0.44 0.35 0.35 0.30 0.29 0.37
ab 0.51 0.51 0.51 0.55 0.55 0.64 0.64 0.68 0.71 0.61
or 0.02 0.01 0.0l 0.01 0.0l 0.0l 0.0l 0.02 - 0.0l
Cn 0.00 - - 0.00 0.00 -<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>