
xenolith

xenolith

xenolith

xenolith

xenolith

xenol.ith

xenolith

xenolith

xenolith

xenolith

xenolith

NY146048

NY1 46048

NY1 52055

NY1 35055

NY1 31055
NY1 24146

NYI 23146

NYI 23146

NY1 21147

NY 121147

NY1 20149

NY1 10154

NY1 31133

NY1 30131

NY 13013 1

NY1 30131

NY1 30121

NY130121

NYI31 122

NY1 29120

NY131 119
NY13O1 16

NY128 127

NY1 28126

NY1 28123
NYI 28122

NY1281 14

NY1251 10

NY1 49052
NY1 45048

SD1 13963
SD113963

SD1 13943
SD1 13943

SD1 13943
SD 112943

SOl 12943
SD1 13943

SD1 13943
SD1 13942

SD158976
SD 158976

SD15997?
SD 163977

SD1 65988

SD1 44982

SD 145982

SOl 42980

SD1 44979
SD 146979

SD14 6977
SD 148979

SD1 49983
SD 130995

BGS
8GS

BGS
OGS

BGS
BGS

BGS

OGS

BGS
BGS

BGS

OGS

OGS
BGS

BGS
8GS

BGS

BGS

OGS
BGS

BGS
OGS

BGS
BGS

BGS

BGS

BGS

BGS

BGS

OGS

BGS

8GS

BGS

BGS

BGS

BGS

OGS

OGS

BGS
OGS

BGS

OGS

BGS
SGS

BGS

OGS

BGS
OGS

BGS
BGS

BGS
BGS

BGS

BGS

Al

APPENDIX A. SAMPLE TYPE AND LOCATION
SAMPLE NO.	 SAMPLE TYPE
	

SAMPLE SOURCE GRID REF

1:1 ENNERDALE

EN1
	

granophyre with partially digested
EN2
	

granophyre with partially digested
EN3
	

granophyre with partially digested
EN4
	

granophyre with partially digested
ENS
	

fine grained grariophyre
EN6
	

granophyre with partially digested
EN?
	

granophyre with partially digested
EN8
	

granophyre with partially digested
EN9
	

granophyre with partially digested
EN 1 0
	

granophyre with partially digested
EN1 1
	

granophyre with partially digested
EN 1 2
	

granophyre with partially digested
EN 13
	

fine grained granophyre
EN 14
	

fine grained granophyre
EN 1 5
	

veined granophyre
EN 1 6
	

slightly weathered granophyre
EN 17
	

gra nophyre
EN 1 8
	

granophyre
EN 19
	

white granophyre
EN2O
	

granophyre
EN2 1
	

granophyre
EN22
	

granophyre
EN23
	

gra nophyre
EN24
	

slightly weathered granophyre
EN25
	

slightly weathered granophyre
EN26
	

slightly weathered granophyre
EN27
	

slightly weathered granophyre
EN28
	

wea thered granophyre
EN29
	

very fine grained granophyre
EN3O
	

fine grained granophyre

1:2 ESKDALE
ED1
	

garnet granodiorite
ED2
	

garnet granodiorite
ED3
	

garnet granodiorite
ED4
	

aplite

ED5
	

aplite
ED6
	

aplite
ED?
	

aplite
ED8
	

biotite granodiorite
ED9
	

biotite garnet granodiorite
ED 10
	

aplite
ED1 1
	

coarse grained biotite granite
ED 12
	

fine grained white biotite granite
ED 13
	

fine grained white biotite granite
ED1 4
	

medium grained biotite granite
ED 15
	

biotite granite
ED16
	

biotite granite
ED1 7
	

biotite granite
ED 18
	

biotite granite
ED19
	

biotite granite
ED2O
	

quartz vein
ED2 1
	

biotite granite
ED22
	

biotite granite
ED23
	

biotite granite
ED24
	

biotite granite with xenoliths



ED25
	

biotite granite with xenoliths

ED26
	

fine grained quartz rich biotite granite

ED27
	

biotite granite

ED28
	

biotite granite

ED29
	

biotite granite

ED3O
	

aplite

EDJ 1
	

aplite

ED32
	

biotite granite

ED3J
	

biotite granite

ED34
	

biotite granite

ED3S
	

biotite granite

ED3 6
	

biotite granite

E03 7
	

hematised granite

ED3 8
	

biotite granite

ED39
	

biotite granite

E040
	

biotite granite

ED4 1
	

biotite granite

ED4 2
	

biotite granite

ED43
	

biotite granite

ED44
	

grey biotite granite

E045
	

fine grained biotite granite

ED46
	

hybrid granite with Ennerdale gra nophyre
ED4 7
	

biotite granite

E04 8
	

biotite granite

E049
	

griessen

ED5O
	

grei s sen

ED5 1
	

greissen

£052
	

grei. s sen

ED53
	

biotite granite

ED54
	

biotite granodiorite

ED55
	

biotite granodiorite

E056
	

biotite garnet granodiorite

E05 7
	

biotite granodiorite

1:3 CARROCK FELL COMPLEX

CF1
	

gabbro

CF2
	

granophyre

CF3
	

granophyre

CF4
	

granophyre

C F5
	

granophyre

CF6
	

leached granophyre

CF7
	

leached granophyre with hornblende

CF8
	

leached granophyre

CF9
	

leached granophyre

CF 10
	

granophyre

CF1 1
	

granophyre

CF 12
	

granophyre slightly chioritised

CF 13
	

granophyre slightly chioritised

CF 14
	

granophyre

CF1 5
	

granophyre

CF 16
	

granophyre chioritised

CF 17
	

granophyre

CF 18
	

mela-gabbro

CF 19
	

gabbro

CF2O
	

gabbro

CF2 1
	

gabbro

CF22
	

gabbro

CF23
	

gabbro

CF24
	

gabbro

CF25
	

gabbro

A2

BGS

BGS

8GS

BGS

BGS

BGS

BGS

BGS

BGS

BGS
8GS

BGS

BGS

8GS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS
BGS

BGS

OGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

Author

Author

Author

A Ut h or

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

SD1 26994

SD1 19992

SD1 16991

SD1 11988

NY1 45036

NY1 45036

NY1 45036

NY1 45034

NY1 43032

NY1 43029

NY17 50 14

NY1 75013

NY175013

NY1 63003

NY1 63003

NY1 63003

NY1 63003

NY1 63004

NY1 63004

NY1 63004

NY1 45036

NY14 5036

NY1 96090

NY1 96090

SD151968

SD151968

SD 151969

SD1 51968

SD1 60991

SOl 12894

SD1 12895

SD1 11896

SOl 13893

NY355326

NY352334

NY35 1334

NY350335

NY34 9337

NY3 24334

NY324 334

NY323340

NY3 12338

NY3 09339

NY3 09339

NY3 07341

NY30734 1

NY306343

NY303338

NY3 08338

NY3 20335

NY324329

NY3 56325

NY3 563 25

NY356325

NY356325

NY3 553 29

NY3 553 29

NY3 55329



A3

CF26

CF27

CF28

CF29

CF3O

CF3 I

CF3 2

CF33

CF34

CF3 5

CF36

CF37

CF38

CF39

CF4O

CF4 1
CF42

CF4 3

CF44

gabbro

dolerite dyke
gabbro

gabbro

gabbro

gabbro

gabbro

banded gabbro

banded gabbro

banded gabbro
banded gabbro

banded gabbro

hybrid granophyre
hybrid granophyre

hybrid granophyre

hybrid granophyre
hybrid granophyre

hybrid granophyre

hybrid granophyre

Author

Author
Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author
Author

Author

Author

NY35 53 29

NY3 553 29
NY35 53 29

NY3 55329

NY3 553 29

NY35 53 29
NY3 55329

NY35 53 29

NY354332

NY354332

NY354332

NY354332

NY35 23 33

NY352333

NY35 2333

NY352333
NY3 52333

NY35 2333

NY3 52333

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

8GS

BGS

BGS

1:4 SHAP

SH2O

SH2 1

SH22

SH23

SH24

SH25

SH26

SH27

SH28

SH29

SH3O

SH3 1

SH32

SH33

porphyritic biotite granite
biotite granite with xenolith

porphyritic biotite granite

porphyritic biotite granite

granite with baryte vein

granite with hematite and baryte vein

porphyritic biotite granite

biotite granite with xenolith

xenolith

porphyritic biotite granite

porphyritic biotite granite

granite with quartz vein

porphyritic biotite granite

porphyritic biotite granite

NY559084
NY558085

NY559 084
NY558084

NY55 80 84

NY558084

NY557 084

NY556 083

NY555082

NY554082

NY554 083

NY554 083

NY554 083
NY555083

1:5 SKI DDAW
5019
	

greis sen
5020
	

biotite granite metasomatised

S02 1
	

biotite granite metasomatised
SD22
	

biotite granite metasomatised

5023
	

granite with quartz vein
S024
	

granite with quartz vein
SD2S
	

hiotite granite metasomatised
SD2S
	

biotite granite metasomatised
S027
	

biotite granite metasomatised
S028
	

mineralised granite
SD29
	

greissen
SDJO
	

greis sen

SD3 1
	

biotite granite metasomatised
SD32
	

biotite granite met as ama t is ed
SD33
	

biotite granite meta somatised
SD34
	

biotite granite meta s oma ti s ed

5035
	

biotite granite
SD36
	

biotite granite
SD37
	

biotite granite
SD38
	

biotite granite

S039
	

biotite granite met as oma t i. sed
SD4O
	

biotite granite meta s ama ti s ed

SD6 1
	

biotite granite

BGS

BGS

BGS

BGS

EiGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

NY326327

NY3 25325

NY3 25325
NY325325

NY324324

NY326324

NY324 323
NY3 24324

NY3 233 29
NY324329

NY324329

NY324329

NY324 329

NY3 113 11

NY3 11311

NY3 11311

NY303304

NY303304

NY 03303
NY303305 -

NY3 18301
NY3 13303

NY3O1 281



met as oma t is ed

SD42

SD43

SD44

SD4 5

SD4S

SD47

SO48

SD49

S050

SOS 1

BGS

BGS

BGS

BGS

BGS

BGS

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

greissen

greissen

grei s sen

greis sen

greis sen

BGS	 NY300281

BGS	 NY301281

BGS NY300281

BGS	 NY300281

CARROCK MINE U/G

CARROCK MINE U/G

CARROCK MINE U/G

CARROCK MINE U/G

CARROCK MINE U/G

CARROCK MINE U/G

IMP EL K ELD

with xenolith

1:6

1K? 1

1K22

1K23

1K24

TK25

TK26

1K??

TK28

TK29

TK3O

1K31

1K3 2

TK33

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

BGS

microgranite

microgranite

microgranite

rnicrogranite

microgranite

microgranite

microgra nite

microgranite

microgranite

microgranite

microgranite

microgranite

microgranite

NY306225

NY303 225

NY3O 52 27

NY303230

NY303230

NY3O1 232

NY328243

NY328243

NY327242

NY32 1229

NY320229

NY3 20220

NY323235

granite

granite

granite

granite

U of Leic

U of Leic

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

A ii t ho r

Author

Author

Author

Author

Author

Author

Author

Author

NX55 1743

NX550723

NX55 1718

NX54 8703

NX54 1676

NX57 2661

NX59 0671

NX59 1691

NX6367 10

NN23 6171

NN228 176

NN2401 70

NN2351 69

NN234 168

NN233 164

NN2221 58

NN235 179

NN23 8173

NN252 173

NN261 135

NH? 6? 134

NN304 188

NN3O1 183

NN303 178

NN307 182

NN307 180

NN309 179

NN3OY 179

NN309 176

NN2821 60

NN285 160

A. H. Evans

A. H. Evans

with suiphides

granodiorite

granodiorite

G. Brown O.U.

G . Brown O.U.

G. Brown O.U.

G. Brown O.U.

G. Brown O.u.

G. Brown O.U.

G. Brown O.LI.

G. Brown O.U.

G. Brown 0. U.

A4

1:7 CAIRNSMORE OF FLEET

S4 8
	

biotite granite

s50
	

biotite granite

S5 1
	

biotite granite

S53
	

hiotite muscovite

S56
	

biotite muscovite

S6 1
	

Biotite granite

S62
	

biotite granite

S86
	

biotite muscovite

S89
	

biotite muscovite

1:8

GF4A

GF 17

GH 1

GH2

GH3

GH4

GH6

G H?

GH8

6H9

GH 10

GH1 1

GH 12

GH 13

GM 14

GM 1 5

GH1 6

GM 17

GH 18

GM 19

GH2O

GARABAL HILL

porhyritic granodiorite

porphyritic granodiorite

porphyritic granodiorite

biotite granodiorite

porphyritic gra nodiorite

porphyritic fine grained

Porphyritic fine grained

porphyritic granodiorite

porphyritic granodiorite

porphyrit Ic gr nodiorite
hornblende diorite

hornblende diorite

fine grained granodiorite

fine grained granodiorite

diorite

hornblendite

gabbro

diorite

diorite

diorite

pyro>enite

gabbro



U of Leic

U of Leic

U of Leic

U of Leic

U of Leic

U of Leic

Author

Author

Author
Author

Author

Author

Author

Author

Author

NM? 83 27 5

NN?76273

NN775272
MN? 74 270

NN772 267

NN77 1266

NN734 278

NN74 1282

NN744 288
NN74727 1

NN764 259

NN?64272

NN77 1261

MN? 84 264

NN7 68248

with Molybdenite

with molybdenite

granite

granite
granite

granite

granite

A.M. Evans

A.M. Evans

A.M.Evans
A .M . Evans

A.M. Evans

A. M. Evans

Author

Author

Author

Author

Author
Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Author

Aut hor
Author

Author
Author

Author
Author

Author

Author

Author
Author

Author
Author

Author

Author

Author

Author

Author
Author

Author

Author

Author

of Leic

of Leic

NM7941 08

NM794 108

NM?94 108

NM7931 0?

NM791 107
NM?9 1107

NM7901 06
NM796 104

MM? 97102
NN1859 109

NM854 108

NM854 107

NM85[1 106

NM8 45103

NM84 4098

NM843 137

NM839 1 '34
NM839 138

NM84 2132
NM84 5132

NM8321 22
NM832 122

NM828 124
NM828 123

NM826 121
NM826 121

NM8261 21

NM826 121

NM854 150

NM85 1151

NM862 125
NM868 122

NM8321 17
NM81 5095

NM8 14096

NM '81 4096

NM8 18100

NM8 13095

NM8 13094

A5

GH21
	

diorite
	

Author NN289165

GH22
	

diorite
	

Author NN295165

1:9 COMR I E

C1B
	

fine grained biotite

C2A
	

hornblende diorite

C3A
	

fine grained biotite

C5
	

fine grained biotite

C6A
	

fine grained biotite

C?
	

fine grained biotite

CM1
	

diorite

CM2
	

Quartz diorite

CM3
	

quartz diorite

CM4
	

gabbro

CM5
	

diorite

CM6
	

fine grained granite

CM?
	

fine grained granite

CM8
	

biotite granite

CM9
	

diorite

1:10

KM1

KM2

KM3

KM4

KM 5

KM6

KM 7

KM8

KM 9
KM1 C

KM1 1

KM1 2

KM13

KM1 4

KM15

KM 1 6
(Ml?

KM 18

KM19
KM2O

KM2 1 /

KM2 1 E

KM22

KM23

KM24
KM2 5

KM26

KM2 7

KM?8

KM29

KM3 0

KM3 1

KM3 2

KM33

KM34

KM3 5

KM36
K20

K2 1

KILMELFORD

biotite diorite with pyrite

hybrid diorite

diorite

diorite

felsite

felsite

felsite
porphyritic felsite with pyrite

dolerite dyke with suiphides

porphyrite

porphyrite

diorite

diori te

xenolithic diorite

xenolithic diorite

fine grained diorite

diorite with pyrite
fine grained diorite

fine grained diorite

diorite

porphyrite
3	 porphyrite

xenolithic felsite with suiphides

felsite

diorite
felsite

diorite -
diorite with hornblende

felsite

porphyrite

porphyrite

porphyrite

diorite with sulphides
diorite with sulphides

porphyrite with suiphides

altered diorite with suiphides

porphyrite with sulphides
diorite with sulphides

biotite diorite

A.M.Evans U

A.M.Evans U



Leic

Leic

Leic

Leic

Leic

Leic

Leic

Leic

Leic

Leic
Leic

U

U

U

U

U

U
U

U

U

U
U

of

of

of

of
of

of

of

of

of

of
of

1:11

Eli

ET2

ET3
E14

ET5

E16

El?

E18

ET9

Eli 1

N4 8

N49

N50

N5 1

N56

N57
N58

N59

1:12

N62
N83

N65

N68

N69

N? 0

N? 1
N73

N74

N78

MR 1

MR2

MR3
MR4

MR5

MRS

MR7

MR8

MR9

MR 1 0

MR1 1

BGS
BGS

BGS
BGS

BGS
BGS

BGS

BGS

BGS

Author

G.Brown O.U.

G.Brown O.U.

G.Brown O.U.

G.Brown O.U.

G.Brown O.U.
G.Brown O.U.

G.Brown O.U.

G.Brown 0.U.

NN1 12456

NN1 40474

NN14 5486

NN1 45486

NN151498
NN151 498

NN18451 1

NN18451 1

NN189510

NN1 01432

NN2205 19

NN2205 19

NN2 13517
NN198514

NN1 44484
NN1 40475

NN1 06452

NN1 20459

G.Brown O.U.
G.Brown O.U.

G.Brown O.U.

G.Brown O.U.

G.Brown O.U.
G.Brown O.U.

G.Brown O.U.
G.Brown O.U.

G.Brown O.U.

G.Brown O.U.

Author

Author

Author

Author

Author

Author

Author

Author

Author
Author

Author

NN282556
NN304510

NN307499
NNJ4 1578

NN3335?2
NN346570

NN36 85 5?
NN3 86560

NNJ9 8568

NN4 56578

NN4 15582

NN4 15582

NN4 22583
NN402572

NN294 573

NN283 558

NN283 558

NN27 8553

NN27 5551

NN270550

NN270550

AS

K32

'(34

K49B

'(59

K68

K? lB
K72

K74

K75

K88
K9 1

diorite

diorite

biotite

biotite

biotite

biotite

diorite

biotite

Biotite

biotite
biot ite

with suiphides

with suiphides

diorite

diorite

diorite

diorite

diorite

diorite

hornblende diorite
diorite

A .M . Evans

A.M. Evans

A.M. Evans

A.M. Evans

A.M. Evans

A .M. Evans
A. H. Evans

A. H. Evans

A. H. Evans

A.M. Evans
A .M . Evans

NM8 17102

NM8 17104

NM8 10102

NM8361 19

NM808097

NM838 094
NM84 1099

NM84 1095

NM8 48092

NM838 105
NM837 101

ETIVE
medium grained biotite granite

porphyritic felsite

granophyre

granophyre

fine grained biotite granite

fine grained biotite granite

porphyritic felsite

felsite

fine grained biotite granite

medium grained biotite granite

porphyry dyke

pink granite

pink granite

granite

granodiorite
granodiorite

biotite granite

biotite granite

MOOR OF RANNOCH

granodiorite
hornblende biotite granodiorite

hornblende biotite granodiorite

porphyry intrusion

hornblende diorite

granite

hornblende biotite diorite

biotite granite

porphyritic hornblende diorite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblendite autolith

hornblende biotite granodiorite
hornblende biotite granodiorite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblendite autolith

1:13 STRATH OSSIAN

SOl	 hornblende biotite granodiorite 	 Author

502	 hornblende biotite granodiorite	 Author

S03	 hornblende biotite granodiorite 	 Author
504	 hornblende biotite granodiorite	 Author

N F4 3848 1 6
NN3788 14

NN3728 10
NN37281 0



A. H. Evans

A. N. Evans

A. N. Evans
A. N. Evans

A.M. Evans

A. N. Evans

A. N. Evans

A. N. Evans

A. M. Evans
A. N. Evans

A.M. Evans

A.M. Evans
A.M. Evans
A.N. Evans

A. M. Evans
A. N. Evans

A.N. Evans

A.M. Evans

A.M. Evans
A.M. Evans

A. N. Evans
A.M. Evans

A . N. E v a ri S

A. M. Evans

A.M. Evans

A. M. Evans

AN. Evans

BGS
BGS

U of Leic

U of Leic

U of Leic
U of Leic

U of L eic
U of Leic

U of Leic

U of Leic

U of Leic
U of Leic

U of Leic

U of Leic

U of Leic
U of Leic

U of Leic
U of Leic

U of Leic

U of Leic

Ii of Leic
U of Leic

U of Leic
U of Leic

I-I of Leic

U of Leic

U of Leic

U of Leic

U of Leic

NN052594

NN052594

NNO 25570

NNO2O 590

NNO25595

NNO30557

NNO30567

NNO30595

NNO32555
NNO3 2560

NNO3 5550
NNO3 5555

NNO35560

NNO3 5562

NNO35595
NNO3 7565

NNO3756?
NN040562

NN044 575

NNO4 5580

NNO4 5585
NNO3 2566

NNO3 6566
NNO33 557

NNO33567

NNO3 4561

NNO28570

NNO3 45?9

NNO36581

granodirite

granodiorite

granodiorite

gra nodiorite

granodiorite

gra nodi orite

granodiorite

granodiorite

granodiorite

g ran od ion t e

g r a nod i or it e

gra nodiorit e

granite
granite

granite
granite

granite

granodiorite

granite

granite

granite

granite

A.M. Evans

A.M. Evans

A. M. Evans

A. N. Evans

Author
Author

Author

Author

Aut hor
Author

LI of Leic

U of Leic

LI of Leic

U of Leic

NN1 55715
NN 149717

NN1477 18

NN 147724

NN1 43721
NN132 723

NN 151 670

NN1 49675

NM 132722

NN1 48750

BGS NM74 0504
BGS NN7 47513

BGS NM7475 13

8GS NM? 50524

BGS NM758539

BGS NN?68553

BGS NM?? 25 67

BGS NM??? 587

BGS NM83 86 10

A?

S05	 hornblendite autolith

S06	 hornblende biotite granodiorite

SO?	 hornblende biotite granodiorite

SOB	 hornblende biotite granodiorite

S09	 hornblende biotite granite

SOlO	 hornblende biotite granite

Author NN3?2810

Author NN385774
Author NN3?07??

Author NN364779
Author NN368778

Author NN3617?8

1:14 BALLACHULISH

GGF5	 hornblende biotite
GGFS	 hornblende biotite

Eli	 biotite granite

82	 hornblende biotite

83	 hornblende biotite

84	 biotite granite

65	 biotite granite

86	 hornblende biotite

B?	 hornblende biotite

88	 aplite

89	 hornblende biotite
610	 biotite granite

811	 biotite granite

812	 biotite granite

813	 hornblende biotite
614	 biotite granite

815	 biotite granite
B16	 biotite granite

817	 biotite granite

818	 hornblende biotite

619	 hornblende biotite

XDR35	 biotite granite

XDR1O9	 biotite granite
XDR154	 biotite granite

X[)R174	 biotite granite

XDR179	 bictite granite

E81B66	 biotite granite

E81B7Q	 hornblende biotite

E81871	 hornblende biotite

1:15

EIN1 0

BN1 1

BN 12

BN 13
EIN1 4

BN 1 6

BN4

BN6

8N22
8N23

BEN NEVIS

porphyritic b.iotite
porphyritic biotite

porphyritic biotite

biotite hornblende

biotite horribaende
hornblende biotite

biotite hornblende

biotite hornblende

porphyritic hiotite

porphyritic biotite

1:16 STRONTIAN

SRN1
	

fine grained biotite granite
SRN2
	

hornblende biotite granodiorite

SRN3
	

hornblende biotite granodiorite
SRN4
	

hornblende biotite granodiorite

SRN5
	

biotite granite
SRN6
	

biotite granite

SRN7
	

hornblende biotite granodiorite
SRN8
	

tonalite

SRNB
	

tonalite



BGS

G Brown o.u.
G. Brown 0.U.

G. Brown o.U.

G. Brown 0.U.

G. Brown 0.U.

G Brown 0.U.

G. Brown 0.U.

G Brown o.IJ.

6. Brown o.U.
6. Brown 0.u.

Author
Author

Author
Author

Auth or

Author

BGS
BGS

BGS

BGS

BGS
BGS

BGS
8GS

BGS

BGS

BGS

BGS

NC995 184
ND054 182

NDO2B 158

NDO 13166

NOD 14159

NOD 14159

NOD? 5 186
ND0751 86

NC975 129

NC96213 1
NC980 13?
NC986 128

NC987 12?
NDO2 1218

ND021218

NDO1 2210

NDD2 1210

NDO2 1210

A8

SRN1 0

N?

N9

Nil

N13

Ni?

N22

N20

N26

N29
N30

tonalite

hornblende biotite granodiorite

biotite granite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblende biotite granodiorite

hornblende biotite granodiorite

pophyritic granodiorite

biotite granite

biotite granite
porphyritic biotite granite

NM8506 10

NM85860?
NM849 610

NM824 609

NM839 643

NM834 657

NM?74 568

NMT9 2598

NM8 12550

NM8?0 525
NM85 2529

1:17

CL 1

CL2

CL3
CL4

CL5

CL6

CL?
CL8

CLUANI E.

pink

pink

pink
pink

pink
fine

fine

pink

porphyritic hornblende granodiorite

porphyritic hornblende granodiorite

porphyritic hornblende granodiorite
porphyritic hornblende granodiorite

porphyritic hornblende granodiorite

grained hornblende granodiorite

grained hornblende granodiorite

porphyritic hornblende granodiorite

Author

Author

Author
Author

Author
Author

Author

Author

NH1 82105

NH1 80104

NH1 77104
NH1 70105

WH1 65106

NH1 47105

NIH 42100
NH1 39101

1:18 MIGDALE.

MIG1O1	 fine grained biotite hornblende granodiorite Author NH655918

MIG1O2	 fine grained biotite hornblende granodiorite Author NH660908

1:19 GRUDIE.

GR100	 foliated biotite hornblende granodirite 	 Author NC555071
GR1O1	 foliated biotite hornblende granodiorite 	 Author NC554070
GR1O2	 foliated biotite hornblende granodiorite 	 Author NC5S7O71

1:20 LAIRG-ROGART.

RO100	 hornblende biotite granite
RO101	 hornblende biotite granite

R0102	 hornblende biotite granite
R0103	 hornblende biotite tonalite

R0104	 hornblende biotite granodiorite

1:21 REAY DIORITE.

Ri	 hornblende biotite diorite

1:22 HELMSDALE.

HD100	 fine grained hornblende biotite granite
HD1O1	 fine grained hornblende biotite granite

HD1O3	 hornblende hiotite granite (hematised)
HD1O5	 fine grained hornblende biotite granite

HD1O6	 pegmatite

HOlD?	 aplite

3 1tc-76	 altered granite with fluorite
34d-?9	 altered granite with fluorite

35e-86	 fine grained biotite hornbleride granite
35f-87	 fine grained hornblende biotite granite
36a-89	 fine grained hornblende hiotite granite
36c-101 fine grained biotite hornblende granite

36d-102 fine grained hornblende biotite granite
37a-105 hematised coarse grained granite

37c-109 coarse grained hornblende biotite granite

38a-110 hematised granite

38b-lli medium grained hornblendebiotite granite
38d-113 fine grained hornblende biotite granite

Author NC693050

Author NC691053

Author NC681031
Author NC717057

Author NC660043

Author ND018640



Author
Author
Author
Author

BGS
BGS
BGS
OGS
BGS
BGS
BGS
BGS
BGS
BGS
BGS
BGS
865
8GS
BGS
OGS
BGS
BGS
BGS
OGS
865
BGS
865
865
BGS
865
865
BGS
BGS
BGS
BGS
BGS
BGS
865
BGS
BGS
BGS
865
BGS
OGS
BGS
BGS
865
BGS

NH5 12212
NFI500 198
NH549 198
NH54 1188
NHS 15180
NH5O230
NH485 165
NH54 0230
NH552200
NH 53 5230
NH525 170
NH5301 75
NH4 90185
NH540 180
NH525235
NH 53 5 23 0
NH4 80165
NH485 180
NH5 15180
NH525 175
NH5 50 227
NH4851 70
NH4 85180
NH54 1189
NH490 180
NH5JO1 70
NH525 170
NH54 0225
NH54 1189
NH530230
NH4901 85
NH54 0225
NH4 85165
NH540 185
NH575 175
NH550 180
NH530 185
NH552200
NH546 185
NF1539 192
NH533 187
NH549 183
NH520 170
NH5401 80
NH5461 85
NH533 187
NH547 192
NH5 15175

granodiorite
tonalite

granodiorite
tonalite
granodiorite
tonalite
tonalite
tonalite
granite
tonalite
tonalite

granodiorite
tonalite
granodiorite
g r a nod io rite
granodiorite
g ran od i or it e
granodiorite
granite
granodiorite
granodiorite
grariodiorite
granodiorite
granodiorite
tonalite
granodiorite
tonalite

tonalite
gra ndiorite
granite
granodiorite
tonalite
granite
tonalite

granite
granodiorite
granite

tonalite
tonalite

granodiorite
granodiorite

A9

39a-1 14
40a- 130
SVD5 1 2
SVD53 5
SVD54 2
SVD54Y
SV0562
SVD583
SV0584
SVD6 19

fine grained hornblende biotite granite
fine grained hornblende biotite granite
coarse grained hornblende biotite granite
medium grained hornblende biotite granite
coarse grained hornblende biotite granite
fine grained hornblende biotite granite
medium grained hornblende biotite granite
coarse grained hornblende rich granite
fine grained hornblende and biotite rich granite
coarse grained hornblende biotite granite

BGS NDO 19192
BGS NDO 13183
BGS DRILL CORE
BGS DRILL CORE
BGS DRILL CORE
BGS DRILL CORE
BGS DRILL CORE
BGS DRILL CORE
BGS DRILL CORE
BGS DRILL CORE

1:23 FOYERS.
F101	 felsite dyke
F102	 hornblende biotite
F103	 hornblende biotite
F104	 biotite granite

	

8PR502	 hornblende biotite

	

8PR503	 hornblende biotite

	

EiPR5OS	 hornblende biotite

	

BPR5O7	 hornblende biotite

	

BPR5O8	 hornblende biotite

	

BPR51O	 hornblende biotite

	

BPR511	 hornblende biotite

	

BPR513	 hornblende biotite

	

8PR514	 hornblende biotite

	

8PR516	 biotite granite

	

EIPR517	 hornblende biotite

	

BPR518	 hornblende biotite

	

11PR520	 hornblende biotite

	

BPR521	 hornblende biotite

	

E1PR522	 hornblende biotite

	

BPRS23	 hornblende biotite

	

8PR524	 hornblende biotite

	

BPR525	 hornblende biotite

	

BPR526	 hornblende biotite

	

BPR527	 hornblende biotite

	

8PR530	 hornblende biotite

	

8PR531	 hornblende biotite

	

8PR532	 hornblende biotite

	

8PR534	 hornblende biotite

	

8PR538	 hornblende biotite

	

BPR50	 hornblende biotite

	

8PR541	 biotite granite

	

BPR542	 hornblende biotite

	

8PR549	 hornblende hiotite

	

8PR550	 hornblende biotite

	

8PR552	 hornblende biotite

	

6PR553	 hornblende biotite
8PR556	 hornblende biotite

	

8PR557	 hornblende biotite
8PR559	 biotite granite

	

BPR561	 hornblende biotite
8PR563	 hornblende biotite
BPR568	 hornblende biotite
8PR569	 biotite granite
BPR57O	 hornblende biotite
8PR573	 hornblende biotite
8PR574	 biotite granite
8PR575	 hornblende biotite
BPR57T	 hornblende biotite



1:25

AD1

AD2

AD3

AD4

ADS
AD6

1:26

TM29

1M30

1M3 1
TM) 2

TM3J

TM34

TM35

TNt) 6

TM)?

BGS

BGS

BGS
BGS

BGS

BGS

OGS

BGS

BGS

N32803?0

NJ 2803? 0

NJ 28 03 7 0
NJ280370

N32803?0
N3280370

NJ2803?0

NJ2Y 04 50

N329 04 50

granite at contact

injection dyke

injection dyke

granodiorite
	

BGS NJ07716[l

BGS NJO7117O

BGS NJ050193

g r a nod ior 1 te
	

8GS NJ050193

Al 0

BPR578

8PR58 1
8PR584

8PR585

8PR58?

8PR588

8PR590

BPR5Y 1

8PR593

8PR594
8PR596

8PR597

BPR598

BPR599
BPR600

hornblende biotite

hornblende biotite
hornblende biotite

hornblende biotite

hornblende biot.ite

hornblende biotite

biotite granite

hornblende biotite

biotite granite

hornblende biotite
hornblende biotite

hornblende biotite

hornblende biotite

hornblende biotite
hornblende biotite

tonalite

granite

granite

granodiorite

granodiorite

tonalite

granite

granodiorite
granodiorite

granodiorite

tonalite

granodlorite
granodiorite

BGS NH550227

BGS NHS3S 192
BGS NH539 192

BGS NH4801 65

OGS NH53O 185

BGS NH547 192

OGS NH549 12)

BGS NH540 185

BGS NH5201 70

BGS NH485 175
BGS NH485 175

BGS NH575 170

BGS NH5 15170

BGS NH4 80165
BGS NH485 175

1:24 MOY

Ml

'12

'13
M4

'15
'16

Ml

'19

biotite

biotite

biotite
biotite

biotite
biotite

biotite

biotite

granite

granite

granite
granite

granite
granite

granite

granite

Author

Author

Author
Author

Author
Author

Author

Author

NH?? 1483

NH78742Q

NH? 934 36
NH?90435

NH? 8743
NH?8743 1

NH? 88341

NH78834 1

AR 0 CL AC H

muscovite
mu s co y ite

muscovite

muscovite

muscovite
muscovite

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

Author NH929444

Author NH924437

Auhtor NH91841?

Author NH918417

Author NH961461
Author NH961461

BEN RINNES

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

biotite muscovite

muscovite granite

muscovite granite

1:27 DORBACK

IM1B	 hornblende biotite
THiS	 biotite granite

TM20	 biotite granite
TM21	 hornblende biotite

1:28 GLENLIVET

TM40	 biotite granite
TM41	 biotite granite
TM42	 biotite granite
TM43	 biotite granite

TM44	 biotite granite

1:29 CAIRNGORM

PG1	 biotite granite

BGS NJ283244

BGS NJ283244

BGS NJ283244

BGS NJ283244

BGS N3283244

BGS NH999019



granite

granite
granite

granite

granite

granite

granite

hornblendic inclusion

black quartz

granite

granite

granite with pegmatite

granite

quartz and epidote veins

quartz veins

granite

granite

epidote

quartz veins

granite

quartz and hematite vein

granite

All

PG2

PG3

PG4

PG5
PG6

PG7

PG8

PG9

PG 12

PG 13
PG 14

PG 15

PG 16

PG 17

PG1 8

PG 19
PG2O

CN 1

CN2

CN 3
CN4

CN5
CN6

CN7

CN8

CN9
CN 1 0

CN1 1
CN1 2

CN 14

CN 1 5

CN 1 6
CN 17

CN23
CN24

CN25

CN26

CN27

CN28

CN3O
CN3 2

CN33

CN3 4

CN35

CNJ 6

('NJ 7
CN38

CN3S
CN4O

CN4 1

CN4 2

CN43

CN44

CN4 5

CN46

CN4 7

CN4 8

CN4 9

CN5O

CN54

BGS

BGS

BGS

BGS
BGS

OGS
BGS

BGS

BGS

BGS

BGS

GS

BGS

OGS

BGS

BGS
BGS

BGS

BGS

BGS

BGS

BGS
BGS

8GS

BGS

BGS
BGS

BGS
BGS

BGS

BGS

BGS
BGS

BGS
BGS

BGS

BGS

BGS

BGS

BGS
BGS

BGS

8GS

6GS
orc-
O¼J

OGS
BGS

BGS

BGS

BGS
BGS

BGS

BGS

BGS

BGS

BGS

BGS

GS

BGS

BGS

biotite granite

biotite granite

biotite granite

biotite granite (porphyritic)
biotite granite

biotite granite

biotite granite

biotite granite

fine grained biotite

fine grained biotite

fine grained biotite

fine grained biotite

fine grained biotite

fine grained biotite

biotite granite

fine grained biotite
biot.ite granite

biotite granite

biotite granite

biotite granite

biotite granite with

biotite granite
biotite granite

biotite granite

biotite granite with

fine grained biotite
biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite
biotite granite

fine grained biotite

fine grained biotite

biotite granite

fine grained biotite

biotite granite with
aplite

biotite granite with

pegmatite

fine grained biotite

fine grained biotite

hiotite granite with
biotite granite

biotite granite

sheared granite with
biotite granite
biotite granite

biotite granite

biotite granite

fine grained biotite
biotite granite

biotite granite
biotite granite

biotite granite with
biotite granite

fine grained biotite

NH9980 17

NJ0 000 15

NLJO 13018

N301 1018
NJOO9O1 7

NJOO8O 14

N3007 009

NJ 005006

NH9690 18

NH97401 8

NH968021

NH97 1022

NH9 64 027

N11967028

NH9 64 029

NH9 65 033
NH96 70 53

NH989038

NH99 0036

NH99 5033

NH995033

NH995 033
NN995033

NH996 035

NH995 038

NH994043
NH99 4045

NH988070

NH9 88070

NJOO1 070
NJ00 1070

NJOO1 070

NJOQ 1070

NJ007044
NN945995

NI-19 14000

NHY 14001

NH9 14002

NH9 14004

NN9 16999

NN9 16999

NNY 16999

NN9 16999

NN9 13996

NN9 13996

NN9 13995
NN9 12993

NNY 11989
NN91 198?

NN91 1987

NN91 1987

NN91 1984

NN91 1982

NN9 14998

NH982028

NH982028
NH982028

NN98 20 28
NH986023

NH974 024



Al 2

CN55

CN56
CN5 1

CN57

8L7

8L8

8L9

BL 10

BL1 I

BL 12
BL 13

BL 14

BL 15

BL1 6

BL 17

BL 18

BL 19

8L20

BL2 1

8L49
BL5O

BLS 1

BL52

8L53

8L54

BL55
8L56

TM 1
TM 2

TM3

TM1

TM5

TM6

TM 7

TM8

TM9
TM 1 0

TM1 2

TM 13

TM 14
TM1 5

TIll 6

TM22

TM23

TM24

1M25
TM26

P127

TM28

TM4 B

TM4 7

TM4 8
TM4 9

TM5O

fine grained biotite granite
biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

fine grained biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

fine grained biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

biotite granite hematised

biotite granite

biotite granite

biotite granite at contact
biotite granite near contact

biotite granite

mylonitised granite

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

biotite hornblende granite

biotite granite

biotite granite

biotite granite

biotite granite

biotite hornblende granite

biotite granite with epidote

porphyritic biotite granite

porphyritic biotite granite

fine grained biotite granite
biotite granite with epidote

biotite granite with epidote

BGS NH971 028

BGS NH96804 2
BGS NH98 6023

BGS NH9 73 055
BGS NN984 923

BGS NN984 923

BGS NN984923

BGS NN984 923

BGS NN9 84923

BGS NN975942

BGS NN975940

BGS NN969945

BGS NN969946

BGS NN969946

BGS NN969947

BGS NNYY8S 18

BGS NNY9 5908

BGS NN9 97 905
BGS NN998899

BGS WOO 8699 2

BGS N0090995

BGS N009 2996
BGS NOD 78 9 85

BGS N003 6973

BGS N003 6973

BGS N003 69 73
BGS N003 69 73

BGS NJ1 54069
BGS NJ 151068

BGS Ni 150067

BGS NJ1 50064

BGS NJ 156050

BGS NJ1 56050

BGS N3151 056

BGS NJ 151062

BGS NJ 11701 5

BGS NJ 117015

BGS NJ 11 701 5

BGS NJ1 17015

BGS Nil 18018
BGS NJ1 23026

BGS Nil 26037

BGS N3083064

BGS NJ086066

BGS NJ087067

BGS NJ092066
8GS NJ 09 6 0 6 5

BGS Nil 00063

BGS NJO9 8063

BGS NJ1 76066

B G S Nil 76066

BGS NJ 176066
BGS NJ 176066

BGS Nil 76066

1:30 GLEN GAIRN

GG1	 porphyritic fine
GG2	 porphyritic fine
GG3	 porphyritic fine
GG4	 biotite granite

grained biotite granite

grained biotite granite

grained biotite granite

Author
Author

Author
AuthOr

NJ2900 10

NJ 286 0 0 8

NJ 2 86008
NJ2 88009



BGS NO229899
BGS NO229899
BGS NO221895
BGS NO228893
BGS NO228888
BGS NO223854
BGS NO224854
BGS NO225854
BGS NO228853
BGS NO215884
BGS NO258858
BGS NO258858
BGS NO256857
BGS NO256857
BGS NO255857
BGS NO25856
BGS NO251858
BGS NO250859
BGS NO250859
BGS4 NO250859
BGS NO250859
BGS NO273861
BGS NO273861
BGS NO288820
BGS NO288820
BGS NO290826
BGS NO290824
BGS NO312853
BGS NO312853
BGS NO323883

Author NO292815
Author NO292815
Author NO296821

suiphides
suiphides

granite
granite
granite
granite
granite

granite
granite

A13

GG5	 biotite granite with green micaceous patches
GG6	 biotite granite
GG7	 green micaceous greisen
GG8	 green micaceous greisen
GG9	 green micaceous greisen
GG1O	 green micaceous greisen
GG11	 green micaceous greisen
LU31	 fine grained biotite granite
LtJ32	 bi.otite granite with epidote
BL1	 biotite granite
BL2	 biotite granite
BL3	 biotite granite
6L,	 biotite granite
TM51	 biotite granite
TM52	 fine grained biotite granite
TM53	 biotite granite with suiphides
TM54	 biotite granite with suiphides
P155	 biotite granite with suiphides
1N156	 biotite granite with suiphides

Author N3293011
Author N3294008
Author N3294006
Author N3294008
Author N3294008
Author N3294008
Author N3295009

BGS NO329965
BGS NO329965
BGS NO343993
BGS NO343993
BGS NO340993
BGS NO360993
BGS N3308020
BGS N3285002
BGS NO309965
BGS NO309965
BGS NO309965
BGS NO309965

1:31 LOCHNAGAR
BL22	 hornblende biotite granite
8L23	 hornblende biotite granite
BL24	 hornblende biotite granite
8L25	 hornblende biotite granite
BL26	 hornblende biotite granite
8L2?	 hornblende biotite granite
BL28	 hornblende biotite granite with
BL29	 hornblencle biotite granite with
BL3O	 hornblende biotite granite
BL31	 hornblende biotite granite
EL32	 hornblende biotite granite
8L33	 hornblende biotite granite
E1L34	 fine grained hornblende biotite
8L35	 fine grained hornblende biotite
BL36	 fine grained hornblende biotite
8L3?	 fine grained hornblende biotite
E1L38	 fine grained hornblende biotite
BUY	 aplite
BL4O	 hornblende biotite granite
8L41	 hornblende biotite granite
BL42	 hornbende biotite granite
BL43	 hornblende biotite granite
[)L44	 hornblencie biotite grante
BL45	 porphyritic hornblende biotite
BL46	 porphyritic hornblende biotite
BL47	 hornblende biotite granite
BL48	 hornblende biotite granite
LIJ2O	 hornblende biotite granite
LU21	 horriblende biotite granite
L1J22	 hornb1end	 biotite granite
[AL1OO	 hornblende biotite diorite
BAL1O1	 hornblende biotite granite
EIAL1O2	 aplite

1:32 CROMAR
8L6	 biotite granite	 BGS N0422996
BL5	 biotite granite	 BGS N0422996
L1J23	 biotite granite	 BG NO390965



BGS
BGS

BGS

8GS
BGS

BGS

BGS
BGS

BGS

BGS

BGS

BGS

N05859 16
N0652826

N0650832

N064984 1
N064 9841

N0646849

N07809i 1
N07789 14

N04 50940

N0450940

N04 59942

N0459942

granite

granite

I: 34

LU?

LU8

LU9

LU 10

LU1 1
LU 12

LU1 3

LU 14

LU1 5
Liii 6

LUll
HF1 00

1:35

BA1

BA2

8A3

8A4

8A5

8A6

BA?
BA8

BAY

BA 10

BA1 1

BA1 2

BA1 3

BA 14

BA1 5
BA 1 6

[A 17

BA 18

BA1 9

BA2O

8A2 1

BA22

8A23
BA3O

BA3 1

BA3 2

A14

LU24	 biotite granite
	

BGS NO390965
LU29	 biotite granite
	

BGS NO369970
LU3O	 biotite granite
	

BGS NO369970
LU33	 fine grained biotite granite

	
BGS NJ484034

1:33 MT BATTOCK

LU 1
	

hematised biotite

LU2
	

biotite granite

LU3
	

biotite granite

LU4
	

hematised biotite

L US
	

biotite granite

LU6
	

biotite granite

L U 1 8
	

biotite granite

LU 19
	

biotite granite

LU25
	

biotite granite

LU26
	

biotite granite

LU27
	

biotite granite

LU28
	

biotite granite

HILL OF FARE

biotite granite
biotite granite

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

pegmatite
pegmatite

fine grained biotite granite
biotite granite

granite

BENNACHIE

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite
biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

biotite granite

biotite granite

biotite granite

biotite granite
biotite granite

biotite granite

fine grained biotite

biotite granite

biotite granite

BGS

BGS

BGS

OGS

BGS
BGS

BGS

BGS

BGS
BGS

BGS
Author

BGS

OGS

BGS
BGS

BGS

BGS

BGS
BGS

BGS
BGS

BGS
BGS

BGS

BGS

BGS
BGS

BGS

BGS

BGS

BGS

BGS
BGS

BGS

Author

Author

Author

NJ? 11006

NJ71 1006

NJ? 11004

NJ? 11004

NJ? 08 04 8
NJ70604?

N3694045

NJ?1 6051

NJ?16051
NJ? 16051

N3653048

NJ6Y 2005

N36801 83

NJ680 185

NJ680224
NJ68 1225

N3682 225
NJ683224

NJ684 224
NJ683223

NJB81 222
NJ6882 12

NJ6? 1232

NJ6? 1231

N36? 1232

NJ668225

NJ668225
NJ662224

NJ 66 2 2 2 4

NJ666228

NJ664 228

NJ6G 1229

NJ66 1229
NJ653 223

N36 522 22
NJ669 225

N3663 167

NJ664 164



A15

BA33	 biotite granite

1:36 SKEENE COMPLEX

	

19-39	 fine grained biotite granite

	

19-40	 fine grained b j otite granite

	

20-41	 biotite granite

	

21-42	 hornblende biotite granite

	

21-43	 biotite granite

	

21-44	 felsite dyke

	

21-45	 hornblende biotite granodiorite

	

21-46	 hornblende biotite granodiorite

	

21-47	 biotite granite

	

21-48	 hornblende biotite granite

	

22-50	 weathered granite

	

22-51	 granophyre

	

23-53	 biotite granite

	

23-54	 biotite granite

	

23-55	 biotite granite

	

29-66	 dolerite dyke

	

29-67	 foliated biotite granite

	

30-68	 biotite granite

1:37 BLACKBURN

31-69	 biotite granite

32-70	 biotite granite

881	 biotite granite

1:38 ABERDEEN

33-71	 muscovite biotite granite

33-72	 muscovite biotite granite

ABi	 muscovite hiotite granite

1:39 COVE BAY

	

16-32	 muscovite hiotite granite

	

16-33	 muscovite biotite granite

	

16-34	 muscovite biotite granite

	

17-35	 muscovite biotite granite

	

17-36	 muscovite biotite granite with pegmatite

	

17-37	 muscovite biotite granite with pegmatite

	

17-38	 muscovite biotite granite

1:40 PETERHEAD

25-57	 biotite granite
25-58	 biotite granite

25-59	 hiotite granite

8H3	 aplite

8H4	 biotite granite
BH5	 biotite granite

BUG	 aplite
BH7	 metasomatised granite

8H8	 hornblende biotite granite with xenolith

BH9	 hornblende biotite granite

BH1O	 hornblende hiotite granite
BH11	 post granite basic dyke

8H12	 post granite basic dyke

1:41 STRITCHEN

	

26-60	 biotite granite

	

27-61	 biotite granite

	

27-62	 biotite granite

Author N3663162

BGS NJ808019

BGS N3808019

BGS NJ710000

B3S N3732093

BGS NJ732093

BGS N3732093

BGS NLJ732093
BGS N3732093

BGS NJ732093
BGS N3732093

BGS NJ652056

BGS N3652056

BGS N3643120
BGS NJ643120

BGS N3643120

BGS N3738170

BGS N3738170
BGS N3764169

BGS NJ835123

BGS N3845110

Author N3835123

BGS NJ866135

BGS N.J866135

Author NJ868136

BGS NJ951005
BGS N3951005

BGS N3951005

BGS N3951005

BGS N3951005
BGS N3951005

BG	 NJ951005

BGS NJ123415
BGS NJ123415

BGS NJ123415

Author N3120397

Author NJ120397

Author N3120397

Author NJ120397

Author N3120397

Author N3123415

Author N.J123415

Author N3123415
Author NJ123415

Author NJ123415

BGS NJ902555
OGS N3887552

BGS N3887552



A16

27-63	 biotite granite

1:42 SKIDDAW SLATE

TK2O	 slate
SS1	 slate

1:43 BORROWDALE VOLCANICS
BV1	 andesite

8V2	 basaltic andesite

BV3	 basaltic andesite

8V4	 basaltic andesite

BV5	 basaltic andesite

1:44 DALRADIAN

TM39	 andalusite slate

1:45 MOINE

CN18	 quartz mica schist

CN19	 quartz mica schist

C.N20	 quartz mica schist

CN21	 quartz mica schist

CN22	 quartz mica schist
CN31	 quartz mica schist

CN52	 quartzite

CN53	 breccia

CN58	 mica schist
FlOD	 metabasic hornblendite

8PR512	 quartz mica schist
BPR537	 quartz mica schist

BPR548	 quartz mica schist

BPRS51	 quartz mica schist

BPR555	 quartz mica schist
BPRS6O	 quartz mica schist

EPR564	 metabasic hornblendite
BPR589	 quartz mica schist

BGS N3887552

BGS NY305223
BGS non bc

BGS NY154058
BGS NY154058

BGS NY154058

BGS NY154058

BGS NY154058

BGS NJ283244

BGS NH994229

BGS NH994229

BGS NH994229

BGS NH994229

BGS NH994229
BGS NH916999

BGS NH986023

BGS NH974024

BGS NH988057
Author NH512212

BGS NH530175
BGS NH535180

BGS NN525175

BGS NH530175

BGS NH530170
OGS NH530180

BGS NH546185

BGS NH530180



81

APPENDIX B. SAMPLING AND ANALYTICAL TECHNIQUES.

The data from which this thesis is derived was obtained from over 950

fresh surface samples, the majority of which were collected as part of

the BGS geochemical survey of Scotland and the Lake District. The source,

grid reference and rock type of each sample are listed in appendix A. The

majority of the samples were crushed in agate to avoid contamination, the

exceptions to this were obtained as powders from G. Brown (Open

University) and from the British Geological Survey.

The resulting powders were analysed by a range of techniques, most of

the elements quoted were obtained by X-ray fluorescence spectrography at

the University of Leicester. Major element analyses were produced by XRF

analysis of fusion discs prepared using the method of Saunders et al

(1982) in the majority of cases, where powder briqette data is the only

source of major element data adjustments were made to Si and Al which

were the only elements of significantly poorer quality by this method.

Nb, Zr, Y, Sr, Rb, Th, Pb, Ga, Zn, Ni, Cu, W and Mo were determined by Rh

excitation on powder briquettes using the method outlined by Marsh et al

(1982) with the exception 0-f the following, the Rb analyses were

corrected for tube line interference from the 3/2 order RhKz using the

method of Bougault et al (1977), the YKc line was corrected using the

adjusted Rb intensities and Zr was measured on the K peak. Cr, V, La,

Ce, Nd, Ba and Sn were obtained by W excitation of powder briquettes; the

following overlaps were corrected for Ti (Kc) on Ba (Lcil), Ti (K) on V

(Ku), V (K) on Cr (Ku) and the mutual interference 0-f Ce (L2) and Nd

(Lo1).	 Interference corrected intensities were also corrected for

variation in mass absorption coefficient, an effective mass absorption

coefficient was estimated in a similar fashion to the method described -by

Nesbit et al (1976). In house standards were run with all samples, a



12.2

201.8

47. 1

65.1

3.0

67.2

16.6

15.2
70.8

3.8

6.1

7.2

16.3

435.0

34.0

71.8

32.0

0.0

1.3

398.2

10.5

0.69

3.22

1.19

1 .04

2.06

1.06

1.42

0.75

5.50

.28

1.51

0.70

1.83

25.4

3.71

9.62

3.79

0.00

0.99

5.20

1 .73

35

78

44

63

26

42

35

35

63

35

54

24

24

24

26

24

24

38
38

38

26

B2

statistical analysis of this data is presented in table 8:1, also a range

of international standards were run with the samples, a statistical

analysis of the standard data along with internationally accepted values

for the standards used from Abbey (1983) are shown in Table B:2.

Table B:1. Statistical analysis of powder briquette data from "in house"

standards run on the XRF with the samples quoted in Appendix D.

BOB-i

mean	 on-i	 n

Si0 2	49.8	 0.59	 36

TiO	 1.3	 0.00	 36
Al	 15.3	 0.23	 36
Fe 2 0 3	9.2	 0.12	 36

Mn	 0.15	 0.0049 36

MgO	 7.26	 0.22	 36

CaO	 11.0	 0.26	 36

Na 0	 3.17	 0.095	 36
K	 0.39	 0.02	 36

PO 5	0.161 0.0021 36

Nb	 4.5	 0.76	 56

Zr	 102.4	 9.48	 103

Y	 28.2	 3.99	 61

Sr	 195.8	 3.11	 84
U	 0.57	 1.04	 42

Rb	 5.75	 0.8	 57
Th	 1.68	 1.36	 56

Ga	 15.8	 0.93	 56

Zn	 65.0	 5.61	 84

Ni	 105.3	 7.25	 56
Pb	 4.9	 2.46	 70

Cr	 306.0	 8.72	 14
V	 239.0	 6.24	 14

Ba	 40.4	 4.43	 14
La	 6.1	 1.10	 14
Ce	 12.8	 1.81	 14
Nd	 9.9	 1.59	 16
Mo	 0.1	 0.23	 40
Cu	 60.7	 0.97	 40
W	 110.5	 1.46	 40
Sn	 10.2	 1.63	 28

118-69

mean	 on-i	 n

	

58.1	 1.12	 38

	

0.68	 0.04	 38

	

14.7	 0.14	 38

	

9.56	 0.20	 38

	

0.22	 0.0056 38

	

4.06	 0.12	 38

	

6.5	 0.13	 38

	

2.2	 0.05	 38

	

2.31	 0.11	 38

0.304 0.0031 38

	

2.5
	

0.5
	

48

	

64.6
	

4.43
	

92

	

21.9
	

3.19
	

70

	

270.6
	

6.21
	

74

	

1.36
	

1.64
	

36

	

79.2
	

2.04
	

68

	

6.6
	

1.9
	

48

	

16.4
	

0.76
	

48

171
	

9.60
	

74

	

10.9
	

2.62
	

48

	

46.2
	

2.34
	

62

	

24.0
	

1.49
	

13

	

202.0
	

3 .60
	

13

	

955.0
	

6.80
	

13

	

13.4
	

0.77
	

13

	

25.4
	

1.12
	

13

	

13.8
	

1.21
	

13

	

0.45
	

0.46
	

38

	

125.0
	

2.12
	

38

	

112.9
	

1 .42
	

38

	

6.9
	

1 .78
	

28

TYG

mean	 on-i	 n

	

73.6	 1.39	 38

	

0.26	 0.05	 38

	

16.6	 0.26	 38

	

2.68	 0.11	 38

	

0.13	 0.0049 38

	

0.47	 0.04	 38

	

3.03	 0.06	 38

	

2.93	 0.05	 38

	

2.36	 0.05	 38
0.053 0.0026 38
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TABLE 8:2. Statistical analysis of data from international standard

material with internationally accepted values for the standards from Abbey

(1983).

GH	 NIM-G
n Abbey mean	 on-i	 n Abbey mean	 on-i	 n Abbey

Fusions	 Fusions

55 70.61 75.5	 0.43	 35 76.22 76.1	 0.53	 46 76.06
55	 0.38	 0.1	 0.00	 35	 0.08	 0.1	 0.00	 46	 0.09
55 14.64 12.5	 0.16	 35 12.58 12.2	 0.08	 46	 2.14
55	 2.80	 1.3	 0.03	 35	 1.36	 2.0	 0.01	 46	 2.03
55	 0.09	 0.05	 0.00	 35	 0.05	 0.02	 0.00	 46	 0.02
55	 0.96	 0.04	 0.05	 35	 0.03	 0.07	 0.04	 46	 0.06
55	 2.47	 0.7	 0.00	 35	 0.69	 0.8	 0.00	 46	 0.78

55	 3.58	 3.9	 0.10	 35	 3.87	 3.4	 0.07	 46	 3.38
55	 4.07	 4.8	 0.04	 35	 4.78	 5.0	 0.03	 46	 5.01
55	 0.12	 0.013 0.0027 35	 0.01	 0.011 0.0028 46	 0.01

Powders	 Powders

16 69.96 74.4	 0.55	 12 75.85 75.2	 0.36	 7 75.70
14	 0.38	 0.1	 0.00	 12	 0.08	 0.1	 0.00	 7	 0.09
14 14.51 12.4	 0.07	 12 12.51 12.0	 0.05	 7 12.51
14	 2.77	 1.55	 0.05	 12	 1.35	 2.2	 0.05	 7	 2.02
14	 0.09	 0.053 0.0045 12	 0.05	 0.02	 0.00	 7	 0.02

14	 0.95	 0.08	 0.03	 12	 0.03	 0.03	 0.05	 7	 0.06
14	 2.45	 0.8	 0.00	 12	 0.03	 0.9	 0.05	 7	 0.78

14	 3.55	 3.8	 0.05	 12	 3.85	 3.4	 0.04	 7	 3.36
14	 4.03	 4.8	 0.05	 12	 4.76	 4.9	 0.05	 7	 4.99
14	 0.12	 0.015 0.0024 12	 0.01	 0.016 0.0089	 7	 0.01

3.19

1 .22
2.04

1.44

1.72

3.39

1.92

0.89

1.36

1.06

1.13

0.96

0.89

0.95

1.12

1.11
1.35

0.34
0.85

1.05

1.42

	

280	 0.00

	

8	 0.00

50
	

0.00

38
	

0.00

	

16.1
	

0.83

	

1.0
	

0.00

	

111.8
	

0.71

	

102.5
	

0.76

	

199.0
	

2.07

	

73. 1
	

1 .55

	

1.0
	

0.3

	

7.0
	

0.0

	

8.7
	

0.58

	

4.1
	

0.68

Si02

hO

Al
Fe2
23

Mnu

MgO

CaO

Na 0

25

Si02

hO

Al

Fe2
23

Mnu

MgO

CaO

Na 0

25

Nb

Zr
Y

Sr

U

Rb

Th

Ga

Zn

Ni
Pb

Cr
V

Ba

La

Ce
Nd

Mo

Cu

w

Sn

GA

mean	 on-i

Fusions

	

70.6	 0.36

	

0.4	 0.00

	

14.9	 0.08

	

2.8	 0.00
0.089 0.0031

	

0.9	 0.05

	

2.5	 0.03

	

3.5	 0.07

	

4.1	 0.02

0.127 0.0028
Powders

	

70.7	 0.36

	

0.41	 0.03

	

14.6	 0.24

	

2.8	 0.09

	

0.09	 0.00

	

1.4	 0.06

	

2.5	 0.05

	

3.6	 0.05

	

4.1	 0.05

0.134 0.0068

	

12.0	 0.79

	

134.8	 2.92

	

20.2	 0.86

	

302.2	 5.25

	

5.8	 1.64

	

172.6	 1.83

	

16.5	 1.47

	

15.5	 1.05

	

70.4	 1.43

	

6.2	 1.23

	

31.1	 1.54

	

12.0	 0.00

	

38.8	 0.50

	

834.8	 12.5

	

32.0	 0.00

	

60.8	 0.50

	

22.5	 0.58

	

0.03	 0.17

	

15.4	 0.94

	

2.2	 1.06

	

4.2	 2.06

	

20	 10?

54 150

	

51	 21

44 310

	

8	 4?

49 175

	

20	 17

	

20	 16

	

42	 80

	

20	 7

32 30

	

4	 12

	

4	 38

4 850

	

4	 38

	

4	 70

	

4	 25?

	

34	 1

	

34	 16

	

34	 -

	

20	 4?

89.7

143.1

78.2

7.6
18.8

385.
71.8

21.7

59.7

9.2
43. 1

7.6

1.2

19.1
20.6

50.9

27.0

0.2

16.8

5.2
9.8

	

18	 85

40 150

	

52	 70

	

46	 10

	

6	 18

49 390

	

18	 90

	

18	 23

	

46	 85

	

18	 3

	

34	 45

	

13	 6

	

13	 5?

	

13	 22

	

13	 25?

	

13	 50?

	

13	 25?

	

40	 3?

	

40	 14

	

40	 -

	

28	 10?

- 53

3 300

- 145

3	 10

-	 15

- 320

-	 52

-	 27

3	 50

-
3	 40

8	 12

8	 2?

8 120?
8 105?

8 200?

8	 70?

3	 3?

3	 12

3-

16	 4?



n Abbey

-	 65.98
-	 0.68
-	 14.71

-	 3.76
-	 0.056

-	 2.31

-	 2.51

-	 3.78

-	 4.64

-	 0.28

2	 -

2 240?

2	 -

2 570?

2	 -

2	 190?

2	 -

2	 -

2	 48

2	 34

2	 60

-	 55

-	 62?

- 1400?

-	 20

B4

TABLE 8:2 Continued.

ANG	 MRG

mean	 on-i	 n Abbey mean	 an-i
Powders	 Powders

Si0 2	46.7	 0.00	 2 46.35 39.6	 0.11

TiO	 0.3	 0.00	 2	 0.22	 4.21	 0.06

Al	 30.3	 0.00	 2 28.83	 8.51	 0.06

Fe 2 0 3	3.4	 0.00	 2	 3.36 17.1	 0.17

Mn	 0.045 0.001?	 2	 0.04	 0.16	 0.00

MgO	 1.8	 0.00	 2	 1.80 13.7	 0.06

CaO	 16.1	 0.00	 2 15.92 14.9	 0.00

Na 0	 1.6	 0.00	 2	 1.63	 0.7	 0.00

K	 0.1	 0.00	 2	 0.13	 0.2	 0.00

P0 5	0.022 0.00	 2	 0.01	 0.070 0.0023

Nb	 -	 -	 -	 2?	 18	 0.00

Zr	 10	 2.52	 33	 15	 109	 1.09
-	 -	 -	 8	 13	 0.71

Sr	 75	 0.78	 27	 76	 279	 2.19

U	 -	 -	 -	 -	 0.5 0.71

Rb	 -	 -	 -	 1?	 8	 0.00

Th	 -	 -	 -	 -	 1	 1.41

Ga	 -	 -	 -	 18	 17	 1.41

Zn	 21	 0.52	 27	 20	 212	 6.57

Ni	 -	 -	 -	 35	 183	 3.54

Pb	 6	 1.08	 27	 2?	 8	 1.09

Cr -	-	 -	 50	 -	 -

V -	-	 -	 10	 -	 -

Ba -	-	 -	 34	 -	 -

La -	-	 -	 2	 -	 -

Ce -	-	 -	 5	 -	 -

Nd -	-	 -	 2?	 -	 -

Mo	 0.1	 0.26	 33	 -	 1.7 1.37

Cu	 16.1	 1.01	 33	 19	 133.5 0.55

W	 95.2	 0.92	 33	 90?	 0	 0.00

Sn	 7.5	 1.64	 6	 -	 -	 -

GSN

n Abbey mean on-i
Powders

3 39.32	 -	 -
3	 3.69	 -	 -

3	 8.50	 -	 -

3 17.82	 -	 -
3	 0.17	 -	 -

3 13.49	 -	 -
3 14.77	 -	 -

3	 0.71	 -	 -

3	 0.18	 -	 -

3	 0.06	 -	 -

2	 20?	 23	 0.00

6	 105	 222	 0.71
2	 16?	 17	 1.41
6	 260	 583	 2.83
2	 0.3?	 8.5	 0.71

2	 8	 187	 0.11
2	 1?	 43	 1.41

2	 18?	 20	 0.00
6	 190	 51	 0.00

2	 195	 36	 0.00
6	 10	 54	 5.66

- 450	 -	 -

-	 520	 -	 -

-	 50?	 -	 -
-	 10?	 -	 -

-	 25?	 -	 -
-	 19?	 -	 -

6	 -	 -	 -

6	 -	 -	 -

6	 -	 -	 -

-	 3	 -	 -



Abbey

52.27

1.06
14.89

11.01
0.168

6.57
10.89

2.13

0.63
0.139

9.5

105

25

190

0.58

21

2.4

16

86

76?

7.8

115?

260?

160
9.8?

23
15

0.5
110

0.5?

3.2

-	 -	 25	 0.00	 3	 27?	 2	 -	 1	 20
-	 35?	 89	 0.00	 3	 84	 1	 -	 1	 3?
-	 24?	 237	 0.00	 3	 220	 91	 -	 1	 90
-	 240	 0	 0.00	 3	 29	 5	 -	 1	 .7?
-	 -	 0	 0.00	 3	 -	 0	 -	 1	 4
-	 3?	 109	 0.00	 3	 140	 10	 -	 1	 10
-	 -	 72	 0.00	 3	 70?	 1	 -	 1	 -
-	 -	 -	 -	 -1050	 -	 -	 -	 -

non-i n Abbey

2 38.55
2	 0.02
2	 0.3

2 16.78
2	 0.217

2 43.05
2	 0.28

2	 0.04

2	 0.01

2	 0.01

MAN

n Abbey mean

2 65.11	 -

2	 0.02	 -

2 18.64	 -

2	 0.09	 -

2	 0.005 -

2	 0.01	 -
2	 0.11	 -

2	 2.58	 -

2 12.83	 -

2	 0.024 -

NIM-D
Abbey mean	 on-i

	

66.74 38.9	 0.00

	

0.01	 0.0	 0.00

	

17.66	 0.3	 0.00

	

0.47 17.1	 0.00

	

0.04	 0.22	 0.00

	

0.04 43.1	 0.00

	

0.59	 0.3	 0.00

	

5.85	 0.0	 0.00

	

3.19	 0.0	 0.00

	

1.39	 0.014 0.0071

85

TABLE 8:2 continued.

BEN

mean	 an-i
Si0 2	39.1	 0.17
hO	 2.9	 0.06
Al	 10.2	 0.10
Fe 2 0 3 12.9	 0.10
Mn	 0.19	 0.0058

MgO	 13.5	 0.15
CaO	 14.2	 0.10

Na 0	 3.3	 0.06
K	 1.4	 0.00
P0 5	1.073 0.002

Nb -	-

Zr	 282	 -
Y -	-

Sr	 1446	 -

U- -

Rb -	-

Th -	-

Ga -	-

Zn	 124	 -

Ni -	-

Pb	 7	 -

Cr -	-

V- -

Ba -	-

La -	-

Ce -	-

Nd -	-

Mo	 3	 -
Cu	 79	 -

W	 33	 -

Sn -	-

TABLE B:2 continued.

FKN

mean	 on-i
SiO	 64.1	 0.00
hO 2	0.0	 0.00
A].	 19.1	 0.00
Fe 2 0 3	0.1	 0.00
Mn	 0.01	 0.00
MgO	 0.0	 0.00
CaO	 0.1	 0.00

Na 2 0	 2.5	 0.00

K	 12.7	 0.00
P 2 0 5	0.021 0.00

Zr -	-

Sr -	-

Zn -	-
Pb -	-

Mo -	-

Cu -	-
w -	-

Sn -	-

BR
n Abbey mean	 an-i

3 38.39 39.7	 0.07
3	 2.62	 3.0	 0.00
3 10.12 10.3	 0.00
3 12.90 13.1	 0.00
3	 0.20	 0.19	 0.00

3 13.22 13.9	 0.07
3 13.94 14.1	 0.00

3	 3.20	 3.2	 0.07
3	 1.40	 1.4	 0.00
3	 1.06	 1.088 0.0071

-	 100	 -

1	 270	 284
-	 30	 -

1 1350 1401
-	 3?	 -

-	 47	 -
-	 12?	 -

-	 20	 -

1	 150	 160

-	 260	 -

1	 8	 9

- 380	 -

-	 240	 -

- 1050	 -

-	 80	 -

-	 140	 -

-	 60?	 -

1	 3?	 2
1	 72	 78

1	 -	 0
-	 8?	 -

w- 1
n Abbey mean	 on-i	 n
2 39.30 52.2	 0.06	 3
2	 2.67	 1.2	 0.00	 3
2 10.49 15.1	 0.17	 3
2 13.20 11.3	 0.58	 3
2	 0.20	 0.16	 0.00	 3
2 13.67	 6.7	 0.00	 3
2 14.20 10.9	 0.06	 3

2	 3.14	 2.1	 0.12	 3
2	 1.44	 0.6	 0.00	 3
2	 1.07	 0.133 0.0017 3

-	 100

1	 250
	

95
-	 30

1 1300
	

190
-	 3?

-	 47

-	 12?

-	 20
1	 150
	

86

-	 260

1	 8
	

7.8

-	 380

-	 240

- 1050

-	 80

-	 140

-	 60?

1	 3?
1	 72
	

110

0.5
-	 8?



on-i n Abbey

1	 30?

1	 32
1	 6?

1	 100

1	 18

on-ion-i

NIM-P

n Abbey mean

1	 23?	 ii

1	 260	 34

1	 7?	 5

1	 68	 106

1	 5	 0

1	 14	 20

1	 -	 1

DT-N

mean

Zr 357

Sr 29
Pb 27

Zn 28

Mo	 0

Cu	 4
W	 96

NIH-N

n Abbey mean

1	 370?	 12

1	 27?	 261

1	 28?	 9

1	 28	 61

1	 -	 2

1	 9?	 15
1	 -	 2
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TABLE 8:2 Continued.

NIH-S	 SY-2	 UBN	 NIM-E

mean on-i n Abbey mean on-i n Abbey mean on-i n Abbey mean on-i n Abbey

Zr	 14	 0.00	 3	 33? 289	 1.09	 6 280	 6.8 3.01 12	 8?	 -	 -	 -	 -

Rb -	-	 -	 -	 -	 -	 -	 -	 -	 -	 -	 -	 328	 2.18 22	 -

Y -	-	 -	 -	 -	 -	 -	 -	 -	 -	 -	 -	 135	 1.11 22	 -

Sr	 60	 0.00	 3	 62	 274	 0.00	 6 275	 5	 0.00	 3	 10	 -	 -	 -	 -

Pb	 5	 0.00	 3	 5?	 86	 1.64	 6	 80	 16	 0.00	 3	 18	 -	 -	 -	 -

Zn	 10	 0.00	 3	 10? 248	 0.00	 6 250	 83	 0.00	 3	 92?	 -	 -	 -	 -

Mo	 0.7 0.61	 3	 -	 0.65 0.53	 6	 3?	 0	 0.00 12	 -	 -	 -	 -	 -

Cu	 18	 0.00	 3	 19	 6.5	 0.55	 6	 5	 19	 0.98 12	 28	 -	 -	 -	 -

W	 0.3 0.58	 3	 -	 ii	 0.52	 6	 -	 21	 1.67 12	 -	 -	 -	 -	 -

Sn -	-	 -	 -	 -	 -	 -	 -	 6.72.78	 9	 -	 -	 -	 -	 -

TABLE 8:2 Continued.

Analysis by optical emission spectrometry was undertaken by the British

Geological Survey using the procedures outlined in the geochemical atlas

of the Hebrides (1984). Uranium was determined by the delayed neutron

method	 (Bowie,	 Ball & Ostle 1971) at the HERALD reactor centre AWRE

Aldermaston, and instrumental neutron activation for the analysis of rare

earth elements La, Ce, Nd, Sm, Eu, Gd, Tb, Tm, Yb, Lu and U, Th, Ta, Hf,

Sc were determined at Bedford College University of London and ICI on

contract through the British Geological Survey. Some analyses of the rare

earth elements	 La, Ce, Pr, Nd, Sm, Eu, Gd, Dy, Ho, Er, Yb and Lu were

determined by group separation from powdered whole rock samples using

standard dissolution techniques at the University of Leicester, and

analysed using the inductively coupled plasma spectrometer (ICP) at Kings

College London, further details of this method are published in Walsh et

al (1981), however problems were encountered in the separation technique

for the rare earth analyses by ICP in that comparison of data derived



B?

from ICP analysis and neutron activation analysis of the same sample

(ET2) Table 8:3, the large discrepancy between the two methods is thought

to result from incomplete dissolution of accessory rare earth bearing

phases in the second part of the solution technique by fusion with NaOH.

TABLE 8:3. Comparison of data for sample ET2 derived by ICP and INAA.

ICP	 INAA	 7.loss relative to INAA.

La	 50.1	 114.4	 55.17.

Ce	 31.9	 92.9	 65.61.
Nd	 18.1	 53.4	 66.11.

Sm	 9.9	 18.2	 45.2Z
Eu	 6.3	 13.8	 54.27

Dy	 3.3	 6.0	 43.57.

Yb	 3.0	 6.0	 50.07

Lu	 0.32	 5.5	 94.37

Mineral data was obtained by energy dispursive electron microprobe

using a Cambridge Scientific Instruments Microscan 5 with a link systems

860 energy dispursive facility with running conditions of 15Kv with

approx 3nA specimen current.



6

FELD

67.8

19.4

10.3

.3

98.1

32.000

12.027

4.053

.034

.027

3.546

.066

19.752
6 EN27C1

7	 8
FELD	 FELD

67.7	 62.3

-	 .0
19.4	 22.8

	

.1	 .3

	

.1	 .1

	

.5	 4.7

	

9.3	 7.6

	

1.2	 1.0

	

98.2	 98.8

	

32.000	 32.000

	

12.019	 11.176

-	 .003

	

4.068	 4.816

	

.013	 .038

	

.013	 .037

	

.095	 .898

	

3.193	 2.656

	

.281	 .236

	

19.684	 19.860
7 EN2OA.

Cl

APPENDIX C. MINERAL ANALYSES.

Fe 2 0 IFeO ratios for pyroxene analyses are recalculated according to

the carge ballance method of Ryburn, Raheim & Green (1976), and for
amphibole analyses to give a minimum estimate of Fe 2 0 3 , or where this was

inappropriate by the mid-point method of Papike, Cameron & Baldwin

(1974)

ENNERDALE MICROPROBE DATA.

1	 2	 3	 4	 5

	

FELD	 FELD	 FELD	 FELD	 FELD

Si02	 67.4	 67.9	 68.1	 67.9	 68.2

Ti02	 .0	 .1	 .1	 .1	 .1

Al203	 20.0	 19.7	 19.4	 19.2	 19.6

Fe203 -	-	 -	 -	 -

FeO	 .0	 -	 .0	 -	 .1

MnO -	-	 -	 -	 -

MgO	 .3	 .1	 .2	 .2	 .2

CaO	 .5	 .4	 .3	 .1	 .2

Na20	 10.4	 10.0	 10.9	 10.8	 10.9

K20	 .0	 .2	 -	 -	 .0

TOTAL	 98.6	 98.3	 99.0	 98.3	 99.2

0	 32.000	 32.000	 32.000	 32.000	 32.000

Si	 11.896	 12.000	 11.983	 12.011	 11.973

Ti	 .003	 .011	 .011	 .016	 .015

Al	 4.164	 4.095	 4.032	 4.011	 4.050

F3 -	-	 -	 -	 -

F2	 .004	 -	 .006	 -	 .012

Mn -	-	 -	 -	 -

Mg	 .071	 .032	 .045	 .058	 .045

Ca	 .102	 .070	 .053	 .013	 .034

Na	 3.548	 3.432	 3.722	 3.716	 3.716

K	 .009	 .038	 -	 -	 .002

SUM	 19.798	 19.677	 19.851	 19.826	 19.846

1 EN27A. 2 EN27A1. 3 EN27B. 4 EN27B1. 5 EN27C.

8 EN2OA1.

ENNERDALE MICROPROBE DATA

1	 2	 3	 4	 5	 6

	

FELD	 FELD	 FELD	 FELD	 FELD	 FELD

S102	 64.1	 64.6	 65.3	 61.2	 62.0	 63.6

Ti02	 .1	 .1	 -	 .1	 .1	 .0

Al203	 22.3	 22.7	 21.3	 23.0	 22.5	 17.8

Fe203 -	-	 -	 -	 -	 -

FeO	 .3	 .2	 .2	 .3	 .2	 -

MnO -	-	 -	 -	 . 1	 -
MgO	 .1	 .3	 .2	 -	 .0	 .1

CaO	 3.8	 1.5	 1.7	 5.0	 4.3	 -

Na20	 7.9	 8.5	 8.6	 7.7	 8.0	 .4
K20	 1.4	 1.4	 .9	 .9	 1.1	 16.4

TOTAL	 100.1	 99.2	 98.0	 98.3	 98.2	 98.2

0	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000

Si	 11.344	 11.443	 11.657	 11.060	 11.204	 11.999

Ti	 .017	 .007	 -	 .018	 .008	 .006

Al	 4.653	 4.730	 4.471	 4.910	 4.790	 3.954

F3 -	-	 -	 -	 -	 -

F2	 .043	 .028	 .025	 .048	 .030	 -

Mn -	-	 -	 -	 .009	 -

Mg	 .029	 .082	 .056	 -	 .003	 .020

Ca	 .713	 .283	 .321	 .973	 .826	 -

Na	 2.716	 2.903	 2.959	 2715	 2.795	 .135
K	 .311	 .321	 .196	 .201	 .247	 3.945

SUM	 19.826	 19.797	 19.685	 19.925	 19.913	 20.059
1	 EN2OB. 2 EN2OC. 3 EN2OD. 4 EN2OA. 5 EN2OB. 6 EN27A

7	 8

FELD	 FELD

63.8	 64.9

-	 .0

17.9	 18.7

-	 .3

-	 .3

	

.8	 .4

	

15.9	 16.6

	

98.5	 101.2

	

32.000	 32.000

	

11.992	 11.895

-	 .004

	

3.972	 4.038

-	 .085

-	 .055

	

.295	 .139

	

3.822	 3.870

	

20.081	 20.086

7 EN2TB. 8 EN27C.



ENNERDALE MICROPROBE DATA

Si02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

1(20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

1	 2	 3

	

FELD	 FELD	 FELD

	

63.6	 63.4	 64.5

	

.1	 .2	 -

	

18.2	 18.2	 18.7

	

.1	 1.4	 .1

	

.0	 .2	 .1

	

.1	 .0	 .2

	

.3	 .4	 3.1

	

16.5	 16.6	 12.6

	

99.0	 100.1	 99.2

	

32.000	 32.000	 32.000

	

11.922	 11.826	 11.899

	

.017	 .022	 -

	

4.032	 4.009	 4.062

	

.020	 .212	 .008

	

.006	 .053	 .036

	

.024	 .006	 .030

	

.105	 .134	 1.109

	

3.943	 3.902	 2.965

	

20.069	 20.165	 20.107

4	 5	 6

	

FELD	 FELD	 MAGN

	

63.8	 62.5	 .4

	

.1	 .1	 5.2

	

18.0	 18.1	 .2

	

-	 .2	 89.2

	

.1	 .1	 .1

	

.2	 .2	 .1

	

.5	 .6	 .4

	

16.3	 16.7	 -

	

98.9	 98.4	 95.5

	

32.000	 32.000	 32.000

	

11.955	 11.848	 .133

	

.007	 .010	 1.492

	

3.983	 4.039	 .081

	

-	 .027	 28.421

	

.036	 .025	 .045

	

.034	 .041	 .029

	

.164	 .224	 .266

	

3.897	 4.041	 -

	

20.077	 20.255	 30.467

7	 8

	

MAGN	 MAGN

	

.7	 .8

-	 .4

	

90.7	 92.1

	

.2	 -

	

.1	 .1

	

.1	 .2

	

.5	 .2

	

.0	 .1

	

92.4	 93.8

	

32.000	 32.000

	

.278	 .313

-	 .124

	

.053	 -

	

30.994	 30.907

	

.052	 -

	

.073	 .030

	

.026	 .073

	

.420	 .187

	

.021	 .046

	

31.916	 31.680

1 EN27D. 2 EN27E. 3 EN27F. 4 EN2OA. 5 EN18A. 6 EN18A. 7 EN18B. 8 EN1BC.

ENNERDALE MICROPROBE DATA

Si02

Ti02

Al203

Fe203

FeO

MnO
MgO

CaO
Na20

K20

TOTAL

0
Si

Ti

Al

F3
F2

Mn

Mg

Ca
Na

K
SUM

ILMN

.5

16.0
.5

77.3

.0

.3

94.8

6.000

.032

.794

.036

4.259

.013

.001

.04.1

5.176

2

ILMN

.5

49.3

43.8

.2

.2

.0

93.9

6.000

.024

1.985

1 .960

.013

.017

.001

4.000

3

ILMN
.6

13.3
.7

80.4

1.9

.2

.3

97 .4

6.000

.040

.652

.055

4.387

.106

.018

.006

.035

5.299

4

ILMN

.4

16.6

.7

76.8

2.5

.5

97.6

6.000

026

.798

.055

4.099

.132

.010

.057

5. 177

1 EN2OA. 2 EN2DB. 3 EN2OA. 4 EN2OB.



3
BlOT
32.4
1.6

21.6

24.9
.5

3.9
.2
.4

2.8
88.4

22.000
5.283
.197

4. 157

3.388
.072
.967
.042
.130
.578

14.795
21.9

4
BlOT
43.7
1.0

23.7

9.4
.2

3.3

.6
5.8

87.8
22.000
6.486
.107

4. 156

1.172
.028
.731
.019
.158

1.101
13.958

38.4

6
BlOT
29.9
2.0

18.3

30.5
.5

4.1
.0
.2

3.9
89.5

22.000
5.060
.251

3.657

4.321
.085

1 .025
.005
.069
.843

15.316
19.2

7
BlOT
30.6
6.5

18.9

23.9
.4

4.0
.2

3:0
87.5

22.000
5.070
.810

3.685

3.312
.055
.978
.032
.045
.624

14.611
22.8

8
BlOT
25.2
1.2

19.6

32.9
.8

4.2

.3
1.0

86.3
22.000
4 .632
.153

4 .088

4.877
.120

1.116
.017
.106
.228

15.338
1 8 . 6

5
BlOT
25.3

.2
21.3

34.5
.7

4.9

.4

.3
87.5

22.000
4.425
.021

4.389

5.042
.098

1 .283

.129

.071
15.459

20.3

Li

ESKDALE MICROPROBE DATA.
1	 2

	

BlOT	 BlOT
Si02	 40.7	 39.3
Ti02	 1.6	 2.0
Al203	 25.1	 23.3
1e203	 -	 -
FeO	 12.8	 17.7
MnO	 .4	 .4
MgO	 2.4	 2.8
CaO	 .2	 .1
Na20	 .3	 .3
K20	 6.6	 7.0
TOTAL	 90.2	 92.8
0	 22.000	 22.000
Si	 6.070	 5.881
Ti	 .176	 .221
Al	 4.408	 4.121
F3 -	-

F2	 1.592	 2.211
Mn	 .054	 .055
Mg	 .535	 .627
Ca	 .038	 .013
Na	 .090	 .081
K	 1.262	 1.338
SUM	 14.226	 14.547
Mg NO.	 25.2	 22.1

3
BlOT
36.1

.9
24.3

21.4
.4

3.5
.2
.2

4.3
91.2

22.000
5.556

106
4.400

2.754
.055
.796
.026
.048
840

14.581
22.4

4
B lOT
33.4
2.3

20.1

25.8
.8

3.9
.0

5.5
91.8

22.000
5.354
.275

3.790

3.448
.104
.921
.007
.040

1.115
15.054

21 .1

5
8101
29.4
1.8

20.9

31.1
.5

4.0
.0
.5

2.7
90.9

22.000
4.862
.221

4.068

4.300
.076
.986
.002
.170
.567

15.251
18.6

6
BlOT
27.0
5.1

19.9

30.9
.7

3.9

1:6
89.2

22.000
4.559
.647

3.961

4.369
.094
.980
.011
.033
.354

15.007
18.3

7
BlOT
32.8
2.9

20.8

24.7
.3

3.6
.2
.2

2.9
88.3

22.000
5.332
.349

3.994

3.362
.046
.881
.035
.051
.598

14.647
20.8

B
BlOT
32.8
5.3

21.4

24.5
.5

4.1
.3
.5

3.0
92.3

22.000
5.114
.616

3.937

3.203
.065
.954
.042
.139
.601

14.671
22.9

1 ED32A. 2 ED32B. 3 ED32C. 4 ED32D. 5 ED32E. 6 E032F. 7 ED32G. 8 ED32H.
Mg NO.	 100*Mg/(Fe^Mg)

ESKDALE MICROPROBE DATA.
1	 2

	

BlOT	 8101
Si02	 30.2	 33.1
Ti02	 1.8	 2.0
Al203	 20.3	 20.5
Fe2O3	 -	 -
FeO	 29.6	 26.0
MnO	 .7	 .4
MgO	 4.3	 4.2
CaO	 .6	 .2
Na20	 .4	 .4
K20	 2.4	 3.6
TOTAL	 90.4	 90.3
0	 22.000	 22.000
Si	 4.980	 5.334
Ti	 .228	 .236
Al	 3.943	 3.898
F3 -	-

F2	 4.086	 3.505
Mn	 .099	 .048
Mg	 1.055	 1.003
Ca	 .110	 .028
Na	 .128	 .109
K	 .513	 .746
SUM	 15.141	 14.908
Mg NO.	 20.5	 22.2

1 ED321. 2 ED32J. 3 ED32K. 4 ED32L. 5 ED32M. 6 ED32N. 7 ED320. 8 ED32P.
Mg NO.	 100*Mg/(Fe+Mg)



3

GI

37.0

20.9

37.9
2.7

1.6

.8

.3

.0
101.2

24.000

5.980
.016

3.984

5.116

.363

.373

.138

.078

.008

16.056

.8540

.0605

.0623

.0231

6.8

4
GT

36.3

20.3

36.9

2.7

1.6
.7
.5

.0
99.0

24.000

5.995

3.962

5.104

.371

.382

.131

.151

.008

16. 104

.8523

.0620

.0638

.0219

7.0

5

GI

37.2

21.0

37.3

2.9

1.3

.6

100.5

24.000

6.033

.013

4.006

5.051

.401

.321

.106

.038

15.959

.8591

.0682

.0547

.0180

6.0

100.0

24.000

6.006
.015

3.936

5.116

.423

.347

.111

.114

16.068

.8532

.0705

.0578

.0184

6.3

6

GT

36.7

20.4

37.4
3.1

1.4

.6

.4

	.001	 -

-	 .011

	

.109	 .019

	

3.753	 3.514

	

.031	 .253

	

19.922	 19.911

.6

11.0

99:2
32.000

11 .903

.009

4.114

7	 8

FELD	 FELD

67.6	 65.3

19.8	 20.4

0
.0

10.2

1.1
98.0

32.000

11 .831

4 .283

'-4

ESKDALE MICROPROBE DATA.
1	 2	 3	 4	 5	 6	 7

	

BlOT	 8101	 8101	 BlOT	 BlOT	 8101	 BlOT
Si02	 29.0	 32.4	 37.1	 35.4	 43.7	 31.2	 32.5
Ti02	 4.0	 2.3	 .1	 .	 .6	 7.1	 4.1	 3.1
Al203	 19.7	 19.6	 26.9	 25.2	 27.0	 14.9	 15.0
Fe203 - 	-	 -	 -	 -	 -	 -

FeO	 28.1	 25.4	 18.3	 21.3	 5.1	 24.7	 26.2
MnO	 .6	 .5	 .5	 .2	 .1	 .6	 .6
MgO	 4.1	 2.9	 3.7	 2.1	 2.0	 4.0	 5.0
CaO	 .3	 .1	 .0	 .0	 .1	 -	 .1
Na20	 .2	 .2	 .3	 .5	 .3	 -	 .4
K2O	 2.3	 9.1	 5.8	 5.4	 8.8	 8.2	 8.4
TOTAL	 88.3	 92.4	 92.7	 90.5	 94.2	 87.7	 91.2
0	 22.000	 22.000	 22.000	 22.000	 22.000	 22.000	 22.000
Si	 4.875	 5.286	 5.545	 5.525	 6.037	 5.394	 5.424
Ti	 .501	 .284	 .012	 .041	 .734	 .536	 .383
Al	 3.902	 3.760	 4.737	 4.639	 4.406	 3.032	 2.954
F3 -	-	 -	 -	 -	 -	 -
12	 3.948	 3.667	 2.294	 2.784	 .591	 3.572	 3.665
Mn	 .080	 .065	 .060	 .032	 .016	 .091	 .079
Mg	 1.034	 .707	 .816	 .482	 .418	 1.023	 1.247
Ca	 .049	 .012	 .006	 .002	 .007	 -	 .011
Na	 .078	 .054	 .093	 .142	 .088	 -	 .113
K	 .488	 1.884	 1.115	 1.079	 1.545	 1.811	 1.796
SUM	 14.955	 15.519	 14.678	 14.725	 13.843	 15.459	 15.670
Mg NO.	 20.7	 15.9	 26.2	 16.7	 41.5	 22.3	 25.4
1 ED320. 2 ED32R. 3 ED38A. 4 ED38B. 5 ED38C. 6 ED56A. 7 ED56B.

Mg NO.	 100*Mg/(Fe+Mg)

8

BlOT

33.1
3.2

18.0

25.7
.2

3.2

.2
8.6

92.2

22.000

5.393

.387

3.464

3.501

.023

.787

.010

.056

1.779

15.411

18.3

8 ED35A.

ESKDALE MICROPROBE DATA.

1	 2

	

BlOT	 GT

Si02	 33.0	 35.9
Ti02	 2.5	 -
Al203	 19.2	 20.1
Fe2O3	 -	 -

FeO	 24.7	 37.3

MnO	 .7	 2.6

MgO	 3.1	 1.6
CaO	 .0	 .6

Na2O	 .2	 .2
K20	 7.8	 .0
TOTAL	 91.1	 98.2

0	 22.000	 24.000

Si	 5.397	 5.985
Ti	 .304	 -

Al	 3.691	 3.948
13	 -	 -

12	 3.372	 5.212

Mn	 .090	 .361

Mg	 .753	 .386
Ca	 .002	 .114

Na	 .060	 .068
K	 1.631	 .002

SUM	 15.300	 16.076
XFe	 .8583

XMn	 .0594
XMg	 .0635

XCa	 .0188

Mg NO.	 18.3	 6.9

1 ED35B. 2 ED48A. 3 ED68B. 6 ED48C. 5 ED4OA. 6 ED4OB. 7 ED48A. 8 ED48A1.
XFe	 Fe/(Fe+Mn+Mg+Ca), XMn	 Mn/(FeI-Mni-Mg+Ca), XMg	 Mg/(Fe+Mn+Mg+Ca)
XCa	 CaI(Fe+Mn^Mg+Ca), Mg NO. = 100*Mg/(Fe+Mg)



5102

Ti02

Al203

Fe 203

FeO

tinO
MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

68.6

19.4

.3

11.2

99.7

32.000

12.007

3.999

.016

.054

3.809

.027

19 .912

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na 20

K20

TOTAL

0

Si.

Ti

Al
F3

F2

Mn
Mg

Ca

Na
K

SUM

FELD

63.3

17.8

.0

.4
16.5

98.1

32.000

11 .980

3.975

.013

.008

.139
3.974

20.089

ESKDALE MICROPROBE DATA.

2	 3	 4	 5

	

FELD	 FELD	 FELD	 FELD

	

65.3	 67.5	 69.8	 68.5

	

21.5	 19:6	 19.6	 20.0

	

.1	 -	 .0	 .1

	

.1	 -	 .1	 .1

	

.1	 .2	 -	 .2

	

.0	 .2	 .1	 .1

	

10.1	 11.1	 10.4	 11.3

	

1.7	 .1	 .1	 .0

	

98.8	 98.8	 100.0	 100.3

	

32.000	 32.000	 32.000	 32.000

	

11.629	 11.929	 12.104	 11.920

-	 .016	 -	 -

	

4.510	 4.076	 4.001	 4.102

	

.010	 -	 .004	 .019

	

.008	 -	 .007	 .016

	

.024	 .039	 -	 .044

	

.002	 .042	 .017	 .009

	

3.493	 3.812	 3.501	 3.828

	

.375	 .018	 .020	 .009

	

20.050	 19.932	 19.656	 19.948

6	 7

	

FELD	 FELD

	

66.1	 67.1

	

-	 .0

	

19.2	 19.9

	

.1	 .1

	

.2	 .0

	

.1	 .4

	

9.3	 10.9

	

3.2	 -

	

98.1	 98.5

	

32.000	 32.000

	

11.902	 11.892

	

-	 .001

	

4.073	 4.154

	

-	 .019

	

.017	 .008

	

.064	 .008

	

.021	 .068

	

3.242	 3.760

	

.726	 -

	

20.046	 19.910

8

FELD

66.9

.0

20.0

.0

.0

.4

11.0

.2

98.6

32.000

11.859

.003
4.172

.006

.006

.021

.068

3.794

.041

19.970

1 ED488. 2 ED4881. 3 ED48B2. 4 ED4BC. 5 ED32A. 6 ED38A. 7 ED388. 8 ED38C.

ESKDALE MICROPROBE DATA.

Mg NO.

2	 3	 4

	

CHLR	 CHLR	 CHLR

	

26.6	 32.3	 28.6

	

.3	 1.0	 .1

	

22.0	 21.9	 22.1

	

33.4	 26.9	 30.1

	

.8	 .7	 .5

	

4.2	 4.1	 4.9

	

.4	 .6	 .3

	

.9	 2.5	 .9

	

88.8	 90.0	 87.4

	

28.000	 28.000	 28.000

	

5.790	 6.642	 6.151

	

.052	 .150	 .013

	

5.657	 5.307	 5.598

	

6.085	 4.620	 5.416

	

.151	 .120	 .093

	

1.376	 1.245	 1.576

-	 .018	 -

	

.186	 .247	 .129

	

.247	 .659	 .253

	

19.545	 19.008	 19.228

5

CHLR

39.3

2.0

23.3

17.7

.4

2.8

.3

7.0

92.8

28.000

7.485

.280

5.246

2.815

.069

.799

.016

.104
1.703

18.516

6	 7

	

CHLR	 CI-iLR

	

36.1	 33.4

	

.9	 2.3

	

24.3	 20.1

	

21.4	 25.8

	

.4	 .8

	

3.5	 3.9

	

.2	 .0

	

.2	 .1

	

4.3	 5.5

	

91.2	 91.8

	

28.000	 28.000

	

7.071	 6.815

	

.135	 .349

	

5.600	 4.823

	

3.505	 4.389

	

.070	 .133

	

1.013	 1.173

	

.034	 .009

	

.061	 .051

	

1.069	 1.417

	

18.558	 19.158

8

CHLR
29.4

1.8

20.9

31.1

.5
4.0

.0

.5

2.7

90.9

28.000

6. 188

.282

5.178

5.472

.096
1.255

.002

.216

.722

19.411

18.4	 21.2	 22.5	 22.1	 22.4	 21.1	 18.6

1 ED48A. 2 ED32A. 3 ED32B. 4 ED32C. S ED320. 6 ED32E. 7 ED32F. B ED32G.

Mg NO.	 lOOtMg/(Fe+Mg)



4

MUSC

46.8

30.9

4.9

1.6

.6

10.5

95.4

22.000

6.356

4.941

.553

.014

.326

153

1.817

14.159

37.1

5

MUSC

47.0

30.9

1.2

1.2

.7

9.6

90.7

22.000

6.534

5.056

.144

.009

.240

.018

.178

1.694

13.873

62.5

6

MUSC

45.5

33.2

4.3

.9

.0

1.0

10.4

95.4

22.000

6.167

5.310

.482

.007

.176

.001

.268

1 .802
14.213

26.7

7

MUSC

44.3

32.8

3.8

.8

1.2
10.4

93.3

22.000

6.135

5.357

.435

.008

.161

.012

.309

1 .845

14.263

27.0

8

MUSC

45.7

31.8

3.5

.9

.6
10.6

93.2

22.000

6.310

.010

5.168

.398

.006

.191

.155

1.870
14.108

32.5

3

MUSC

45.1

32.5

3.7

.5

.0

.7
10.3

92.7

22.000

6.254

5.305

.428

105

.001

.186

1.814

14.093

19.8

3

RUT

.6

97.4

.8

.3

1.3

.0

.0

100.6

2.000

.009

.974

.001

.009

.003

.002

.018

.001

.000

1 .017

4

RUT

.5

92.0

.2

1.1

.2

94.2

2.000

.007

.980

.004

.016

.001

.003

.004

1.012

Lb

ESKOALE MICROPROBE DATA.

1	 2

	

CHLR	 MUSC
Si02	 33.0	 45.7
Ti02	 2.5	 .0

Al203	 19.2	 32.7
Fe203	 -	 -

FeO	 24.7	 3.4

MnO	 .7	 .1

MgO	 3.1	 .6

CaO	 .0	 -

Na20	 .2	 .6
K20	 7.8	 10.6

TOTAL	 91.1	 93.6

0	 28.000	 22.000

Si	 6.869	 6.268
Ti	 .387	 .003

Al	 4.697	 5.294

F3 -	-

F2	 4.292	 .389

Mn	 .115	 .010

Mg	 .959	 .113
Ca	 .002	 -

Na	 .077	 .154

K	 2.076	 1.854

SUM	 19.472	 14.086

Mg NO.	 18.3	 22.4

1 ED35A. 2 ED48A. 3 ED48B. 4 ED4OA. 5 ED4OB. 6 ED38A. 7 ED3BB. B ED3BC.

Mg NO.	 100*Mg/(Fe+Mg)

ESKDALE MICROPROBE DATA.

1	 2

	

MUSC	 MUSC
Si02	 45.3	 47.5

TiO2	 .0	 .8

Al2O3	 34.8	 28.5

1e203	 -	 -

FeO	 2.6	 4.0

MnO	 .1	 .0
MgO	 1.0	 1.4

CaO	 .1	 .1

Na20	 .9	 .3

K2O	 10.6	 10.7

TOTAL	 95.4	 93.3

0	 22.000	 22.000
Si	 6.096	 6.557

Ti	 .001	 .079
Al	 5.513	 4.644
F3 -	-

F2	 .297	 .467
Mn	 .014	 .004
Mg	 .196	 .290

Ca	 .012	 .015
Na	 .222	 .088

K	 1.815	 1.885

SUM	 14.165	 14.029

Mg NO.	 39.8	 38.4

1 ED3BD. 2 ED38E. 3 ED56A. 4 ED568.

Mg NO. = 100*MgI(Fe+Mg)



LI

CARROCK FELL GRANOPHYRE MICROPROBE DATA

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K2O

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na
K

SUM

FELD

59.8

.0

24.0

.3

.2

5.6

7.6

.4

98. 1

32.000

10.856

.004

5. 128

.050

.031

.022

1.096

2. 677

.102

19.965

2	 3

	

FELD	 ILMN

	

60.0	 .5

	

.1	 9.7

	

23.5	 .4

	

.3	 82.9

	

.1	 1.6

	

5.8	 .1

	

7.6	 .9

	

.3	 .1

	

97.8	 96.3

	

32.000	 32.000

	

10.920	 .192

	

.015	 2.642

	

5.041	 .184

	

.038	 25.166

	

.012	 .501

-	 .027

	

1.138	 .027

	

2.691	 .640

	

.070	 .028

	

19.925	 29.408

4

ILMN

.5

20.8

.4

73.0

2.7

.2

.5

98.0

6.000

.029

.967

.026

3.779

.141

.006

.013

.062

5.022

5

ILMN

1.3

19.9

1.0

71.5

3.0

.3

.6

.0

97.7

6.000

.077

.919

.072

3.672

.158

.027

•007

.074

.002

5.007

1 CF5A. 2 CF5B. 3 CF5A. 4 CF5A. 5 CF5B.

SHAP MICROPROBE DATA

S102

TiO2

Al203

Fe 203

FeO
MnO

Mg 0

CaD

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2
Mn

Mg

Ca

Na
K

SUM

BlOT

37.0

4.0

13.4

17.1
.4

13.5

.2

9.7

95.3

22.000

5.612

.45?

2.399

2.172

.051

3.054

.020

.050

1 .880

15.696

2

B LOT

35.3

2.9

14.2

18.0

.3

14.8

.3

1.4

93.3

22.000

5.449

.334

2.589

2.317

.037
3.406

.017

.102
1.447

15.697

3

BlOT

36.6

3.8

12.7

16.1

.5

13.4

9.6

92.8

22.000

5.692

.446

2.320

2.090

.063

3.113

.010

.033
1.902

15.670

4

BlOT

36.3

3.8

13.1

16.9

.3

13.6

.3

9.4

93.6

22.000

5.613

.436

2.380

2. 187

.043

3.126

102
1 .84?

15.735

5	 6	 7

	

BlOT	 BLOT	 BLOT

	

37.6	 37.4	 36.8

	

3.8	 3.8	 3.9

	

13.1	 13.6	 13.1

	

16.7	 16.6	 16.9

	

.5	 .6	 .6

	

13.7	 14.0	 13.2

	

.1	 -	 .0

	

.5	 .7	 .3

	

9.7	 9.0	 9.0

	

95.6	 95.6	 93.7

	

22.000	 22.000	 22.000

	

5.686	 5.626	 5.662

	

.43?	 .627	 .454

	

2.327	 2.420	 2.372

	

2.106	 2.084	 2.176

	

.064	 .076	 .074

	

3.085	 3.143	 3.032

	

.008	 -	 .007

	

.141	 .190	 .084

	

1.861	 1.732	 1.759

	

15.714	 15.698	 15.619

8

BLOT

36.6

3.9

13.4

16.5

.4

13.3

8:5

92.6

22.000

5.667

.452
2.439

2. 130

.056

3.073

.018

1.672

15.507

Mg NO.	 58.4	 59.5	 59.8	 58.8	 59.4	 60.1	 58.2	 59.1

1 SH29A. 2 SH2BB. 3 SH29C. 4 SH29D. S SH29E. 6 SH26A. 7 SH26B. 8 SH26C.

Mg NO.	 100*Mg/(Fe+Mg)



SiO2
TiO2
Al203
Fe2O3

FeO

MnO
Mg 0

CaO

Na 20

K20

TOTAL
0

Si

Ti

Al

F]

F2
Mn

Mg

Ca

Na

K

SUM

FELD
61.0

.2

23.7

5.6

7.4

.6

98.4

32.000
10.986

.020

5.036

.017

1.084

2.580
.087

19.810

C5

SHAP MICROPROBE DATA

S102

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na
K

SUM

1	 2	 3	 4

	

BlOT	 BlOT	 BlOT	 BlOT

	

35.9	 37.1	 37.3	 37.0

	

3.6	 3.9	 3.8	 4.1

	

12.8	 13.5	 13.4	 13.3

	

16.7	 16.8	 17.2	 16.5

	

.5	 .5	 .5	 .4

	

13.1	 13.4	 13.4	 13.3

	

:1	 .2	 .5	 .3

	

8.8	 9.1	 9.0	 9.0

	

91.4	 94.3	 95.0	 93.8

	

22.000	 22.000	 22.000	 22.000

	

5.666	 5.655	 5.656	 5.669

	

.422	 .444	 .639	 .473

	

2.377	 2.425	 2.398	 2.401

	

2.205	 2.144	 2.189	 2.107

	

.072	 .069	 .059	 .052

	

3.075	 3.049	 3.024	 3.035

	

.008	 -	 -	 -

	

.025	 .044	 .144	 .083

	

1.772	 1.762	 1.736	 1.757

	

15.622	 15.592	 15.646	 15.577

5	 6	 7

	

BlOT	 BlOT	 FELD

	

37.4	 36.9	 60.1

	

3.8	 3.7	 .0

	

13.5	 13.0	 23.5

	

17.4	 16.2	 .3

	

.2	 .5	 .1

	

13.3	 14.0	 -

	

.0	 .1	 6.0

	

.4	 .0	 7.2

	

9.0	 8.9	 .8

	

95.0	 93.4	 98.1

	

22.000	 22.000	 32.000

	

5.668	 5.678	 10.923

	

.433	 .433	 .005

	

2.408	 2.351	 5.033

	

2.202	 2.089	 .038

	

.030	 .061	 .016

	

3.018	 3.210	 -

	

.003	 .012	 1.174

	

.124	 .012	 2.546

	

1.763	 1.748	 .190

	

15.628	 15.594	 19.923

8

FELD
61.5

23.8

.0

5.6

7.4

.6

99.0

32.000

11.009

5.015

.013

.005

.024
1.067

2.567
.135

19.835

Mg NO.	 58.2	 58.7	 58.0	 59.0	 57.8	 60.6

1 SH26D. 2 SH31A. 3 SHJ1B. 4 SM31C. 5 SH31D. 6 SH31E. 7 SH29A. 8 SH2YB.

Mg NO.	 100*Mg/(Fe^Mg)

SHAP MICROPROBE DATA

2	 3

	

FELD	 FELD

	

60.5	 60.8

	

23.7	 23.6

	

.3	 .4

	

.0	 .1

	

5.8	 5.9

	

7.1	 7.2

	

.5	 .8

	

97.9	 98.7

	

32.000	 32.000

	

10.962	 10.959

	

5.058	 5.010

	

.047	 .054

	

.011	 .016

	

1.130	 1.138

	

2.489	 2.528

	

.113	 .191

	

19.810	 19.896

4

FELD
61.3

24:1

.2

.0

.2

5.9
7.1

.8

99.7
32.000
1 0.c26

.007
5.056

.033

.005

.064

1.133

2.461

.173

19. 86

5	 6	 7	 8

	

FELD	 FELD	 FELD	 FELD

	

63.8	 61.5	 61.1	 61.7

	

-	 .0	 -	 .0

	

21.4	 24.1	 23.7	 24.4

	

.2	 .1	 .3	 .4

	

.3	 .1	 .1	 .2

	

3.2	 5.3	 5.7	 6.0

	

8.7	 7.5	 7.1	 7.4

	

.5	 .4	 .6	 .5

	

98.0	 99.1	 98.5	 100.6

	

32.000	 32.000	 32.000	 32.000

	

11.451	 10.984	 10.996	 10.901

	

-	 .001	 -	 .004

	

4.530	 5.072	 5.032	 5.076

	

.026	 .019	 .041	 .056

	

-	 .008	 -	 -

	

.067	 .019	 .013	 .055

	

.620	 1.022	 1.096	 1 .146

	

3.024	 2.612	 2.493	 2.536

	

.117	 .096	 .126	 .106

	

19.844	 19.832	 19.797	 19.878

I SH29C. 2 SH29D. 3 SH29D1. 6 SH29D2. 5 SH29D3. 6 SH29E. 7 SH29E1.
8 SH29E2.



SHAP MICROPROBE DATA

Si02

Ti02

Al203

Fe 203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

1	 2	 3

	

FELD	 FELD	 FELD

	

61.5	 69.5	 61.2

	

.0	 -	 -

	

25.0	 20.7	 23.9

	

.4	 .2	 .2

	

-	 .2	 -

	

6.3	 .8	 5.9

	

7.2	 9.9	 7.5

	

.5	 .0	 .3

	

100.9	 101.4	 98.9

	

32.000	 32.000	 32.000

	

10.841	 11.915	 10.972

	

.001	 -	 -

	

5.185	 4.190	 5.040

	

.052	 .026	 .027

	

-	 .059	 -

	

1.194	 .149	 1.128

	

2.461	 3.294	 2.604

	

.121	 .009	 .078

	

19.856	 19.641	 19.849

4

FELD

64.2

22.7

.0

3.8

8.6

.3

99.8

32.000

11.331

4.724

.021

.003

.716

2.955

.068

19.818

5	 6

	

FELD	 FELD

	

62.5	 61.3

	

23.5	 24:1

	

.1	 .1

	

5.6	 6.1

	

7.4	 7.5

	

.6	 .4

	

99.8	 99.6

	

32.000	 32.000

	

11.093	 10.925

-	 .008

	

4.918	 5.053

	

.021	 .013

	

.011	 -

-	 .029

	

1.060	 1.163

	

2.555	 2.603

	

.136	 .096

	

19.793	 19.890

7	 8

	

FELD	 FELD

	

60.4	 63.0

	

24.4	 22.0

	

.2	 .1

	

-	 .0

	

6.2	 3.7

	

7.2	 8.7

	

.5	 .6

	

98.9	 98.1

	

32.000	 32.000

	

10.854	 11.336

	

5.167	 4.665

	

.033	 .018

	

-	 .011

	

-	 .011

	

1.192	 .712

	

2.513	 3.027

	

.119	 .131

	

19.878	 19.910

1 SH29F. 2 S1129G. 3 SH29H. 4 SH291. 5 SH2911. 6 SH2912. 7 SH293. 8 SH31A.

SHAP HICROPROBE DATA

Si02

TiO2

Al203

Fe203

FeO

MnO

MgO

CaO

Na20
K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

1	 2	 3	 4	 5

	

FELD	 FELD	 FELD	 FELD	 FELD

	

60.4	 60.7	 65.1	 63.8	 65.9

	

.2	 .0	 .1	 .2	 .1

	

23.8	 24.3	 18.1	 18.4	 18.7

	

.3	 .1	 .1	 -	 .1

	

.1	 .0	 .1	 .1	 .0

	

-	 -	 .0	 -	 -

	

5.7	 5.6	 .0	 .2	 .3

	

7.6	 7.5	 1.3	 .1	 1.2

	

.6	 .6	 15.5	 16.1	 15.5

	

98.6	 99.0	 100.3	 98.8	 101.8

	

32.000	 32.000	 32.000	 32.000	 32.000

	

10.906	 10.898	 11.999	 11.937	 11.954

	

.022	 .005	 .008	 .021	 .011

	

5.060	 5.141	 3.929	 4.058	 3.995

	

.039	 .021	 .018	 -	 .017

	

.012	 .003	 .017	 .008	 .002

	

-	 -	 .005	 -	 -

	

1.103	 1.085	 .006	 .032	 .052

	

2.675	 2.620	 .457	 .051	 .429

	

.127	 .128	 3.634	 3.841	 3.584

	

19.944	 19.901	 20.074	 19.953	 20.044

6

FELD

84.3

18:7

.2

.4

1.3

14.6

99.5

32.000

11.891

.008

4.082

.026

.036

.069

.448
3.444

20.006

7

FELD

63.5

18.1

.0

.2
16.3

98.1

32.000

11 .973

.011

4.015

.013

.006

.066

3.915

19.998

8

FELD

64.2

18.3

.2

.8
16.2

99.9

32.000

11.922

3.998

.011

.058

.016

.303

3.844

20.152

1 SH31B. 2 SH31C. 3 SH29A. 4 SH2SB. 5 SH29C. 6 SH29D. 7 SH29E. 8 SH29F.



3

CHLR

34.4

2.8

15.6

19.1

.3

13.9

.3

6.3

92.8

28.000

6.790

.420

3.623

3.141

.053

4.077

.025

.115

1.582

19.827

56.5

4

CHLR

27.5

17.1

22.2

.5

17.8

.2

85.5

28.000

5.871

.010

4.299

3.966

.098

5.660

.011

.095

.014

20.024

58.8

5

CHLR

29.4

.2

16.7

22.0

.5

18.8

.7

.2

88.6

28.000

6.029

.029

4.052

3.775

.080

5.767

.018

.275

.060

20.084

60.4

6

CFILR

27.2

18.3

23.1

.4

17.3

.6

87

28.000

5.742

4.534

4.067

.070

5.442

.014

.229

.016

20.114

57.2

7

C I-IL P

30.0

.6

15.9

21.2

.3

18.6

.5

.6

87.7

28.000

6.192

.092

3.866

3.655

054

5.733

.016

.192

.161

19.960

61.1

8

CHLR

28.3

.0

18.6

21.7

.6

18.2

.0

.0

87.4

28.000

5.854

.006

4.531

3.758

.096

5.619

.009

.003

19.876

59.9

3

MAGN

.4

.2

92.7

.0

93.5

32.000

166

.024

.091

31.387

.042

102

.005

31.818

5

MA G N

.7

.7

.2

90.9

.2

.0

.3

93.1

32.000

.278

.218

.095

30.614

.090

.017

.258

.031

31.601

6

MAGN

.4

.2

.2

93.2

.2

.0

94.3

32.000

.141

.051

.114

31.336

.082

.004

.046

31.774

7

MAGN

.5

.2

92.3

.2

1.4

.2

94.9

32.000

.191

.039

.103

30.652

.064

613

.116

31.777

8

RUT

1.2

95.8

.2

.5

.2

.7

.2

98.8

2.000

.016

.971

.003

.006

.002

.001

.010

.005

1.014

4

MAGN

.6

.3

.2

94.7

.0

95.9

32.000

.240

.095

.070

31.186

.010

.030

31.630

Li U

SI-lAP MICROPROBE DATA

1	 2

	

FELD	 CHLR

Si02	 64.0	 35.3

Ti02	 .0	 2.9

Al203	 17.9	 14.2

Fe203	 -	 -

FeO	 -	 18.0

MnO	 .0	 .3

MgO	 -	 14.8

CaO	 .0	 .1

Na20	 .4	 .3

K20	 16.3	 7.4

TOTAL	 98.7	 93.3

0	 32.000	 28.000

Si	 12.009	 6.936

Ti	 .006	 .425

Al	 3.959	 3.2Y4

F3 -	-

F2	 -	 2.950

Mn	 .006	 .045

Mg	 -	 4.335

Ca	 .002	 .021

Na	 .145	 .129

K	 3.900	 1.841

SUM	 20.028	 19.977

Mg NO.	 59.5

1 S}-129G. 2 SH29A. 3 SH29B. 4 SH29C. 5 SH29D. 6 SI-129E. 7 SI-129F. 8 SF129G.

Mg NO.	 100*MgI(Fe+Mg)

SI-lAP MICROPROBE DATA

1	 2

	

CHLR	 CHLR

S1O2	 28.1	 28.5

Ti02	 .3	 .1

Al2O3	 21.3	 17.5

Fe2O3	 -	 -

FeO	 21.8	 22.5

MnO	 .5	 .6

MgO	 16.8	 18.7

CaO	 -	 . 1

Na2O	 .5	 .1

K2O	 1.	 -

TOTAL	 89.5	 88.0

0	 28.000	 28.000

Si	 5.674	 5.889

Ti	 .040	 .014

Al	 5.067	 4.269

F3 -	-

F2	 3.683	 3.885

Mn	 .089	 .112

Mg	 5.058	 5.754

Ca	 -	 .011

Na	 .184	 .056
K	 .103	 -

SUM	 19.897	 19.991

Mg NO.	 57.9	 59.7

1 SH29H. 2 SH291. 3 SH29A. 4 SM29B. 5 SI-129C. 6 SH29D. 7 SF131. B SF129.
Mg NO.	 100*Mg/(Fe+Mg)



3

BlOT
26.4

2.5
13.3

14.5

.5
5.9

.2
6.6

70.0
22.000
5.485

.390

3.250

2.525

.090

1 .832

.022

.076
1.735

15.405

42.1

4

B lOT
35.8

4.0
18.2

19.6

.6
8.1

.5
8.9

95.6

22.000
5.432

.458

3.259

2. '84

.072
1 .825

.013
147

1 .727

15. 617

62.4

6

8101

34. 1

4.0

17.6

19.4

.8
7.6

.3
8.8

92.6
22.000
5.384

.476

3.263

2.557

.100
1.780
.015

.104

1.763

15.442

41.0

7

BlOT

35.4

4.1

18.4

20.1

.6

7.8

.0

.5
8.8

95.7

22.000
5.388

.468

3.295

2.564

.072

1.773

.005

.156
1.706

15.427

40.9

5

BlOT
35.0
3.8

18.3

20.3

.6
8.0

.4
9.0

95.5
22.000
5.360

.437

3.307

2.599

.071

1 .830

.131
1.758

15.493

41.3

8

BlOT
34 .4

4.0

17.0

20.4

.6
7.4

.6

9.6
93.9

22.000
5.401

.468
3.139

2.686

.081

1.742

168
1.922

15.606

39.3

(1 1

SKIDDAW MICROPROBE DATA

1	 2

	

BlOT	 BlOT

5102	 35.2	 36.0
Ti02	 4.0	 4.0

Al203	 16.5	 16.8

Fe203	 -	 -

FeD	 19.6	 19.7

MnO	 .6	 .6

MgO	 8.2	 8.8

CaO	 .1	 .1

Na20	 .3	 .4
1(20	 9.6	 9.6

TOTAL	 94.2	 95.8

0	 22.000	 22.000

Si	 5.479	 5.486

Ti	 .467	 .659

Al	 3.029	 3.017

F3 - 	-
F2	 2.557	 2.513

Mn	 .084	 .076

Mg	 1.913	 2.001

Ca	 .015	 .013

Na	 .088	 .104

K	 1.905	 1.860

SUM	 15.536	 15.528

Mg NO.	 42.8	 44.3

3

B tOT
35.0

3.5

17.1

19.9

.5

8.1

.5
9.5

94.2

22.000

5.447

.414

3.144

2.583

.071

1 .884

.008

.148

1.882
15.582

42.2

4

BlOT

36.0

3.7
18.2

20.6

.6

8.1

.0

.5
10.0

97.6
22.000

5.410

.414

3.224

2.588

.079

1.817

.003

.140

1.917
15.593

41.2

5

BlOT

35.9

3.9

17.2

19.8

.5

8.4

.6
9.5

95.6

22.000

5.487

.443

3.098

2.530

.061

1.919

107

1.859
15.503

43.1

6

BlOT

36.4

4.3

17.1

19.6
.6

8.3

.3

.3
9.0

95.9
22.000

5.518

.486

3.057

2.489

.081

1.867

.052

.094

1.741
15.385

42.9

7

B 101

35.7
3.9

17.1

19.7

.5

8.2

.2
9.1

94.4

22.000

5.503

.455

3.114

2.541

.065

1.878

.063

1.796
15.415

42.5

8

BlOT

35.4

3.6

17.7

19.2

.6

8.2

.7
8.9

94.2

22.000

5.461

.416

3.213

2.476

.012

1.894

.008

.207

1.747
15.493

43.3

1 SD38A. 2 50388. 3 SD38C. 4 SD38D. 5 SD38E. 6 SD35A. 7 SD35B. 8 SDJ5C.

Mg NO.	 100*Mg/(Fe+Mg)

SKIDDAW MICROPROBE DATA

1	 2

	

8101	 8101
Si02	 35.7	 31.6
Ti02	 4.3	 3.1
Al203	 17.0	 17.5
Fe203	 -	 -

FeO	 20.6	 19.8
MnO	 .5	 1.1
MgO	 8.5	 4.4
CaO	 -	 . 1
Na20	 .5	 .1
K20	 .2	 8.3
TOTAL	 87.3	 86.1
0	 22.000	 22.000
Si	 5.660	 5.406
Ti	 .506	 .396
Al	 3.176	 3.541
F3 -	-
F2	 2.733	 2.836
Mn	 .068	 .164
Mg	 2.014	 1.134
Ca	 -	 .022
Na	 .144	 .040
K	 .030	 1.817

SUM	 14.333	 15.356

Mg NO.	 42.4	 28.6

1 SD35D. 2 SD31A. 3 SD41A. 4 SD41B. 5 SD41C. 6 SD41D. 7 SD41E. 8 SD41F.
Mg NO.	 100*Mg/(Fe^Mg)



39.9	 40.6	 38.9	 39.9
	

39.5	 40.2

L1

SKIDDAW MICROPROBE DATA

5±02

Ti02

Al203
Fe203

FeO

MnO

Mg 0

CaO

Na20
1(20

TOTAL

0

Si

Ti

Al
F]

F2

Mn

Mg

Ca

Na

K

SUM

Mg NO

BLOT

34.1

3.7

17 .2

20.4

.5

7.6

9.7

94.0

22.000

5.429

.431

3.172

2.677

.069

1.774

.020

.036

1.928

15.537

2

BLOT

35.1

4.1

17.1

19.3

.7

7.4

.6

9.2

93.7

22.000

5.481

.483

3.148

2.521

.095

1.126

.182

1.835

15.470

3

BLOT

35.6

4.1

17.6

20.0

.6

7.2

.0

.4

9.7

95.4

22.000

5.466

.477

3.213

2.567

.074

1.637

.002

.122

1.908

15.465

4

BLOT

34.4

3.4

11.5

20.2

.7

7.5

.0

.4

9.6

93.8

22.000

5.402

.399

3.244

2.651

.097

1.757

.007

128

1.914

15.598

5

BlOT

34.4

4.0

17.3

19.6

.3

1.2

.4

9.6

92.8

22.000

5.429

.472

3.221

2.591

.039

1.694

.008

.123

1.944

15.521

6

BLOT

33.9

3.7

17.8

20.2

.5

1.6

.3

9.7

93.8

22.000

5.325

.434

3.303

2.655

.068

1.784

104

1.938

15.611

1

FELD

67.5

.0

19.6

.6

10.8

98.8

32.000

11 .929

.003

4.090

.016

.119

3.707

.027

19.890

8

FELD
65.3

21.4

.0

2.5

9.5

.2

98.9

32.000

11.585

4.472

.004

.467
3.250

.052

19.830

1 50416. 2 SD41H. 3 SD41I. 4 SD41J. 5 SD41K. 6 SD41L. 7 SD2DA. 8 5D38A.

Mg NO. = 100*Mg/tFe+Mg)

SKIDDAW MICROPROBE DATA

Si02

Ti02

AI2OJ

Fe203

FeO

MnO

MgO

CaO

Na20

K2O
TOTAL

0

Si

Ti

Al

F3

F2
Mn

Mg

Ca

Na

K
SUM

FELD

65.9

21.5

2.5

9.6

.3

99.9

32.000

11.580

4.452

.010

.018

.475

3.258

.061

19.853

2

FELD

60.9

24.3

.0

.0

6.4

7.7

.3

99.6
32.000

10.874

5.106

.002

.011

1.214

2.672

.061

19.940

3

FELD

66. 1

.0

21.3

.2

.0

.0

2.3

9.8

99.9
32.000

11.611

.003

4.410

.024

.004

.010

.641

3.329

.029
19.861

4

FELD

64.5

23.4

.0

.3

4.4

8.6

.3

101.7

32.000

11 .204

.009

4.788

.012

.004

.080

.824

2.885

.058

19. 864

5

FELD

60.7

.0

22.2

.2

8.9

7.4

99.4
32.000

10.930

.004

4.709

.046

1 .717

2.596

.016

20.018

6

FELD

67 .0

20. 1

.0

.6

10.3

.2

98.3

32.000

11 .889

4.205

.011

.112

3.536

.050

19.802

7
FELD

63.3

18.0

.0

.2

.4

16.3

98.2

32.000

11 .953

3.999

.003

.048

.016

.139

3.918

20.076

8

FELD

63.6

18.0

.0

.3

.3

16.6

99.0
32.000

11 .947

3.987

.009

.022

.003

.060

1

3.970
20.090

1 SD3BB. 2 SD3BC. 3 SD3BC1. 4 S038C2. 5 SD3BC3. 6 SD38D. 7 SD2OA.

8 SD2OB.



(-1J

SKIDDAW+iICR0PR08E DATA

Si02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na
K

SUM

1	 2

	

FELD	 FELD

	

63.6	 63.2

	

.0	 .1

	

18.0	 18.2

	

-	 .3

	

.2	 .2

	

.1	 .1

	

.4	 .5

	

16.6	 16.7

	

99.0	 99.4

	

32.000	 32.000

	

11.937	 11.855

	

.003	 .014

	

3.986	 4.025

	

-	 .047

	

-	 .019

	

.059	 .053

	

.026	 .024

	

.149	 .164

	

3.965	 3.998

	

20.124	 20.199

3	 4	 5	 6	 7

	

FELD	 FELD	 FELD	 FELD	 FELD

	

64.1	 63.3	 63.7	 64.8	 65.4

	

.2	 -	 .1	 .0	 .1

	

19.7	 17.9	 18.1	 18.3	 18.4

	

.1	 -	 -	 .1	 .0

	

.1	 .0	 -	 -	 -

	

.3	 .0	 .0	 .0	 .1

	

.1	 .1	 .2	 .1	 .1

	

2.0	 .8	 1.3	 .7	 .5

	

13.8	 16.2	 15.2	 16.3	 17.1

	

100.3	 98.3	 98.5	 100.3	 101.6

	

32.000	 32.000	 32.000	 32.000	 32.000

	

11.742	 11.952	 11.947	 11.951	 11.960

	

.025	 -	 .008	 .006	 .010

	

4.251	 3.971	 3.995	 3.992	 3.962

	

.011	 -	 -	 .012	 .002

	

.009	 .006	 -	 -	 -

	

.077	 .011	 .011	 .011	 .025

	

.018	 .018	 .036	 .016	 .020

	

.715	 .289	 .466	 .261	 .170

	

3.237	 3.902	 3.630	 3.835	 3.976

	

20.083	 20.155	 20.095	 20.090	 20.123

8

FELD

63.8

17.9

.0

.5

16.3

98.6

32.000

11.989

.007

3.956

.002

.017

.012

.193
3.899

20.073

1 SD2OC. 2 SD2OD. 3 SD38A. 4 SD388. 5 SD38C. 6 SD38D. 7 S038E. 8 SD38F.

SKIDDAW MICROPROBE DATA

Si02

Ti02

Al203
Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F)

F2

Mn

Mg

Ca

Na

K

SUM

Mg NO.

1	 2	 3

	

FELD	 FELD	 CHLR

	

63.4	 62.8	 25.2

	

-	 -	 .0

	

18.2	 17.8	 20.6

	

.2	 .0	 27.4

	

.1	 -	 .9

	

.1	 .1	 12.2

	

.2	 .1	 -

	

.6	 .6	 .6

	

16.4	 16.7	 -

	

99.2	 98.1	 86.8

	

32.000	 32.000	 28.000

	

11.894	 11.926	 5.458

	

-	 -	 .002

	

4.027	 3.918	 5.272

	

.035	 .002	 4.965

	

.013	 -	 .158

	

.025	 .020	 3.934

	

.030	 .020	 -

	

.215	 .225	 .231

	

3.923	 4.054	 -

	

20.161	 20.224	 20.020

4	 5

	

CHLR	 CHLR

	

26.3	 25.2

	

.0	 .2

	

19.3	 20.7

	

29.7	 29.0

	

.8	 .9

	

12.6	 12.1

	

.1	 .0

	

.3	 .3

	

89.0	 88.4

	

28.000	 28.000

	

5.601	 5.395

	

.002	 .026

	

4.851	 5.234

	

5.03	 5.207

	

.131	 .162

	

3.998	 3.874

	

.025	 .005

	

.112	 .121

	

20.028	 20.023

6

CHLR

25.3

.2
20.1

28.7

.9

12.0

.4

.0

87.6

28.000

5.474

.026

5.119

5. 195

.161
3.861

.023

.159

.003

20.022

7

CHLR

25.0

20.3

27.8

.8

11.6

.0

.3

.0

86.0

28.000
5.478

.012

5.259

5.100

147

3.805

.009

.136

.008

19.954

8

CHLR

35.7

4.3

17.0

20.6

.5

8.5

.5

.2

87 .3

28.000

7.204

646

4.043

3.479

.087

2.561

.184

.039

18.241

42 . 644.2	 43.0	 42.7	 42.6	 42.7

1 SD38G. 2 SD41A. 3 SD38A. 4 SD38B. 5 SD3BC. 6 SD3BD. 7 SD38E. 8 SD35.

Mg NO. = 100*Mg/(Fe^Mg)



3

MUSC

44.7

.5

33.2

1.5

.9

.8

10.4

92. 1

22.000

6. 183
054

5.414

.171

.013

.190

.225

1.834

14.085

52.6

4

MUSC

45.7

33.6

2.9

.0

1.2

.2

.8

10.9

95.3

22.000

6.167

.014

5.342

.323

.001

.237

.022

.212

1.869

14.188

42.4

5

MUSC

44.9

.5

33.2

2.0

1.0

.7

10.6

93. 1

22.000

6.174

.055

5.379

.225

.213

.012

.184

1.863

14.105

48.6

6

MUSC

46.4

.4

33.6

1.8

.0

1.0

1.1

9.5

93.8

22.000

6.264

.042

5.346

.199

.001

.201

.009

.291

1 .631

13.983

50.3

7

MUSC

45.8

.5

34.9

1.6

1.1

.9
9.6

94.5

22.000

6.140
.048

5.510

.184

.016

.210

.013

.224

1 .648

13.992

53.3

8

MU SC

45.7

34.0

.7

.7

.2
103

91.8

22.000

6.282

5.512

.083

.016

.139

.059

1 .800

13.891

62.7

3

RUT

.4

97.0

.4

.1

.0

.1

98.0

2.000

.006

.990

.001

.004

.001

.001

.001

1.004

L4

SKIDDAW MICROPROBE DATA

1	 2

	

CHLR	 CHLR

Si02	 26.4	 24.4

Ti02	 2.5	 .1

Al203	 13.3	 19.0

Fe203	 -	 -

FeO	 14-.5	 29.8

MnO	 .5	 .8

MgO	 5.9	 10.9

CaO	 .1	 .0

Na20	 .2	 .1

K20	 6.6	 .1
TOTAL	 70.0	 85.0

0	 28.000	 28.000

Si	 6.983	 5.492

Ti	 .495	 .014

Al	 4.137	 5.037

F3 -	-

12	 3.214	 5.608

Mn	 .114	 .149

Mg	 2.329	 3.649
Ca	 .028	 .002

Na	 .097	 .035

K	 2.209	 .017

SUM	 19.606	 20.002

Mg NO.	 42.0	 39.4

1 SD41A. 2 SD41B. 3 SD2OA. 4 SD2OB. 5 SD2OC. 6 SD31A. 7 SD31B. 8 SD31C.

Mg NO.	 100*Mg/tFe+Mg)

SKIDDAW MICROPROBE DATA

1	 2

	

MUSC	 ILMN
Si02	 44.3	 .3

Ti02	 .5	 54.7
Al203	 31.6	 .1
Fe203	 -	 -

FeO	 2.0	 37.7

MnO	 .1	 10.3
MgO	 1.3	 .1
CaO	 -	 .0
Na2O	 .5	 .2
K20	 10.9	 .0
TOTAL	 91.1	 103.5

0	 22.000	 6.000
Si	 6.234	 .016

Ti	 .056	 1.994
41	 5.237	 .007
F3 -	-

12	 .239	 1.527

Mn	 .006	 .422
Mg	 .279	 .009

Ca	 -	 .001
Na	 .134	 .019
K	 1.949	 .001
SUM	 14.133	 3.996
Mg NO.	 53.9

1 SD41A. 2 SD41. 3 SD46.

Mg NO. = 100*Mg/(Fe+Mg)



4

PYRX
50.6

1.0

2.6

4.3

5.5

.4

15.9
19.4

.8

100:5

6.000

1 .870

.028

.112

.119

.171

.011

.878

.768

.059

.003

4.019

83.7

6

PYRX

52.2

.5

.9

1.6

17.8

.4

23.4

2.7

.4

.0

100.0

6.000

1.934

.013

.040

.044

.552

.013
1 .294

.106

.029

.001

4.026

70.1

7

PYRX

51.6

.6

1.6

1.6

9.1

.5
16.1

17.3

.4

98.9

6.000

1.938

.018

.073

.046

.285

.015

.899

.697

.026

.004

4.000

76.0

8

PYRX

51.0

.5

1.7

3.0

7.9

.2

15.3

19.1

.5

99.2

6.000

1.917

.015

.076

.083

.249

.006

.858

.767

.037

4.008

77.5

5

PYRX

52. 1

.2

.6

1.1

18.6

.5

23.5

1.3

.2

98.1

6.000

1.951

.007

.028

.031

.585

.015

1.318

.051

.017

4.012

69.3

L1

THRELKELD MICROPROBE DATA

1	 2	 3

	

FELD	 FELD	 MUSC
Si02	 67.0	 64.7	 46.8
Ti02	 .1	 .1	 -
Al203	 18.6	 20.7	 27.7
Fe203	 -	 -	 -

FeO	 .2	 .4	 4.8
MnO	 -	 -	 . 0
MgO	 .2	 .3	 1.5
CaO	 .5	 1.3	 .1
Na20	 10.0	 9.9	 .0
K20	 .2	 .5	 9.5
TOTAL	 96.8	 97.8	 90.3
0	 32.000	 32.000	 22.000

Si	 12.053	 11.619	 6.647
Ti	 .007	 .016	 -

Al	 3.951	 4.374	 4.631
F3 -	-	 -

F2	 .023	 .065	 .565
Mn	 -	 -	 .001
Mg	 .052	 .075	 .322
Ca	 .092	 .248	 .011
Na	 3.501	 3.456	 .008
K	 .050	 .108	 1.712
SUM	 19.740	 19.960	 13.897
Mg NO.	 36.3

1 TK23A. 2 TK23B. 3 TK23A.

Mg NO.	 100*Mg/(Fe^Mg)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

PYRX	 PYRX	 PYRX
SiO2	 47.7	 50.5	 50.2
Ti02	 1.2	 .4	 .6
Al203	 6.9	 1.0	 2.9
Fe203	 7.0	 2.6	 4.1
FeO	 7.2	 7.2	 5.4
MnO	 .4	 .2	 .4
MgO	 13.4	 12.8	 13.8
CaO	 13.6	 22.1	 20.9
Na2O	 1.7	 .7	 .7
K20	 .4	 .1	 .1
TOTAL	 99.4	 97.6	 98.9
0	 5.000	 5.000	 6.000
Si	 1.787	 1.945	 1.890
Ti	 .034	 .012	 .016
Al	 .304	 .045	 .128
F3	 .197	 .075	 .115
F2	 .224	 .231	 .169
Mn	 .013	 .006	 .011
Mg	 751	 .735	 .771
Ca	 .547	 .908	 .844
Na	 .122	 .052	 .050
K	 .021	 .002	 .005
SUM	 4.000	 4.010	 4.000
Mg. NO	 77.0	 76.1	 82.0

1 GH11E. 2 GH11G. 3 GH11H. 4 GH1OA. 5 GH1OB. 6 GH1OC. 7 GH1OD. B GH1OE.
Mg. NO	 lOOtMg/(Mg+Fe)



4

PYRX

52. 1

.6

2.0

1.6
6.4

14:9
21.8

.4

.0

99.8

6.000

1.934

.016

086

.045

.199

.003

.823

.865

.029

.001

4.000

80.5

5

PYRX

51.8

.4

1.7

3.7
4.8

.2

15.5

20.6

.7

99:4

6.000

1.924

.011

.075

.105

.149

.007

.861

.820

.048

.003

4.001

85.3

7

PYRX

50.9

.5

2.2

2.5

5.1

.2
14.6

21.7

.5

.0
98. 1

6.000

1.919

.015

.096

.072

.160

.005

.818

.876

.037

.001

4.000

83.6

8

PYRx

51.9

4.6

1.5

10.7

.2
16.6

12.1

1.3

:

6.000

1 .923

004

.203

.040

.333

.006

.915

.479

.095

.002

4.000

73.3

6

PYRX

52.4

.2

1.1

2.3

4.4

.3

15.3

23. 1

.4

99.6

6.000

1.946

.006

.047

.065

.137

.009

.848

.917

.031

4.007

86.1

4

AMPH

47.6

1.0

6.9

1.1

14.9

.3

12.5

11.9

.9

.5

97.6

23.000

7.044

.112

1 .202

.124

1 .842

.035

2.752

1 .888

.261

.100

15.361

59.9

5

AM PH

52.4

1:6

.7

11.3

.6

15.9

12.2

.4

.2

95.3

23.000

7.742

.010

.271

.082

1.391

.073

3.506

1 .925

.109

034

15.143

71.6

6

AMPH

50.6

3.9

.9

13.5

.5

14.7

11.3

.9

.3

96.6

23.000

7.464

.683

.095

1.671

.059

3.235

1.793

.243

.051

15.294

65.9

7

AMPH

49.8

.3

4.4

2.0

12.9

.4

13.8

11.9

.4

.4

96.2

23.000

7.378

.035

.769

.219

1.599

.050

3.055

1.896

.121

.066

15. 187

65.6

8

AMPH

52.3

2.4

.0

12.8

.3
15.1

12.2

.4

95.8

23.000

7.704

.016

.424

.003

1.582

.036

3.309

1.927

.109

.024

15.133

67 .J

(lb

GARABAL HILL NICROPROBE DATA.

1	 2	 3

	

PYRX	 PYRX	 PYRX

Si02	 50.9	 52.3	 53.0
Ti02	 .8	 .2	 .3

Al203	 2.7	 .9	 1.0
Fe203	 3.8	 2.1	 1.7
FeO	 5.8	 18.3	 16.5
NnO	 .3	 .4	 .5
MgO	 14.6	 23.8	 24.8
CaO	 20.0	 1.1	 1.3
Na20	 .8	 .5	 .3
K20	 .0	 .0	 -
TOTAL	 99.7	 99.5	 99.3

0	 6.000	 6.000	 6.000

Si	 1 .895	 1.942	 1.952
Ti	 .022	 .006	 .007

Al	 .119	 .038	 .042
F3	 .107	 .059	 .047
F2	 .179	 .569	 .510
Mn	 .011	 .013	 .015

Mg	 .809	 1.319	 1.362
Ca	 .798	 .042	 .052

Na	 .058	 .032	 .020
K	 .002	 .000	 -
SUM	 4.000	 4.020	 4.007
Mg. NO	 81.9	 69.9	 72.8

1 GI-I1OF. 2 GH1OG. 3 GH1OH. 4 GH14A. 5 GH14D. 6 GH14E. 7 GH14F. 8 GH17H.
Mg. NO	 100*Mg/(Mg+Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH
Si02	 47.6	 49.9	 47.6
TiO2	 .9	 .4	 .5
Al203	 5.7	 4.1	 5.6
Fe203	 .2	 .6	 1.6
FeO	 14.1	 13.4	 13.5
MnO	 .2	 .5	 .6
M9O	 12.9	 14.3	 13.3
CaO	 12.0	 11.9	 11.5
Na20	 .9	 1.0	 1.1
K20	 .5	 .2	 .4
TOTAL	 95.0	 96.3	 95.7
0	 23.000	 23.000	 23.000

Si	 7.196	 7.401	 7.155
Ti	 .103	 .046	 .060
Al	 1.017	 .710	 .996
F3	 .025	 .069	 .186
F2	 1.766	 1.662	 1.702
Mn	 .028	 .057	 .079
Mg	 2.905	 3.166	 2.973
Ca	 1.939	 1 .890	 1 .850
Na	 .267	 .285	 .312
K	 .093	 .044	 .077
SUM	 15.359	 15.328	 15.389
Mg. NO	 61.9	 65.6	 63.6

1 GH11A. 2 GH11B. 3 GH11C. 4 GuilD. 5 GH11F. 6 GH15A. 7 GH15B. 8 GH15C.
Mg. NO	 100*Mg/(MgfFe)



4

A ti PH

53.7

.2

1.3

11 :3

.5

16.4

12.7

.5

96:9

23.000

7.782

.025

.220

.010

1.375

.060

3.551

1.973

.143

.020

15.160

72.1

5

AM P H

48.2

.8

5.3

1.0
14.5

.5

13.2

11.4

.9

.4

96.2

23.000

7.216

.084

.940

.112

1.810

.067

2.941
1 .830

.267

.080

15.347

61.9

6

AMPH

45.0

1.4

7.6

.6
12.6

.5

13.0

11.7

1.5

.4

94.3

23.000

6.865

.156

1.365

.071

1 .609

.058

2.956

1.919

.438

.084

15.521

64.8

7

AM P H

45.6

1.6

6.8

.2
13.2

.3

13.1

11.6

1.2

.6

94. 1

23.000

6.968

.178

1.217

.024

1.681

.036

2.992

1.903

.349

.117
15.466

64.0

8

AM PH

45.1
1.4

8.2

1.5

12.7

.4

13.1

11.8

1.5

.6

96.2

23.000

6.762

.156

1.449

.171

1.596

.048

2.926
1.893

.436

109

15.546

64.7

4

AMPH

45.1

1.2

8.3

2.6

12.1

.2

13.3

11.7

1.3

.6

96.1

23.000

6.753

.131

1.467

.267

1.512

.027

2.963

1.880

.383

.115

15.498

66.2

5

AMPH

44.9

1.5

8.6

.6

13.5

12:7

11.6

1.4

.5

95.4

23 .000

6.778

.171

1.521
.070

1.703

.014

2.860

1.881

.419

.091

15.509

62.7

6

AMPH

47.8

.8
6.9

1.6

11.8

.5

14.3

12.2

1.3

.4

97.4

23.000
7.003

.090

1 . 196
.179

1.445

.057

3. 120

1.909

.370

.067

15.437

68.3

7

AMPH

46.7

1.4

8.1

.7

12.9

.3

13.6

12.1

1.4

.6

97.7

23.000

6.860

.151

1.402

.076

1.588

.034

2.984

1.904

.393

.105

15.498

65.3

8

AMPH

47.1

.5

6.3

1.0

14.3

.6

12.6

11.4

1.1

.4

95.2

23.000

7.130

.051

1.121
.109

1.807

.074

2.852

1 .855

.329

.077

15.406

61.2

Li I

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 54.2	 47.9	 53.1

Ti02	 -	 .7	 .1

Al203	 .4	 5.3	 1.6

Fe203	 .1	 1.6	 .9

FeO	 11.7	 13.7	 10.9

MnO	 .4	 .3	 .4

MgO	 16.0	 12.7	 15.9

CaD	 12.6	 12.0	 12.2

Na20	 .2	 .7	 .4

K20	 -	 .4	 .1

TOTAL	 95.7	 95.1	 95.6

0	 23.000	 23.000	 23.000

Si	 7.941	 7.231	 7.785

Ti	 -	 .074	 .013

Al	 .073	 .940	 .280

F3	 .010	 .187	 .096

F2	 1.432	 1.729	 1.336

Mn	 .050	 .041	 .050

Mg	 3.497	 2.863	 3.467

Ca	 1.983	 1.935	 1.919

Na	 .065	 .190	 .122

K	 -	 .073	 .013

SUM	 15.050	 15.264	 15.081

Mg. NO	 70.9	 62.4	 72.2

1 GH15D. 2 GH15E. 3 GH15F. 4 GH15G. 5 GH15H. 6 GH21A. 7 GH21B. 8 GH21C.

Mg. NO	 100*MgI(Mg+Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 APIPH

S±02	 45.5	 47.7	 45.7

Ti02	 1.5	 1.1	 1.4

Al203	 8.6	 7.1	 8.0

Fe203	 2.2	 1.4	 .1

leO	 12.3	 12.2	 13.7

PInO	 .3	 .4	 .4

MgO	 12.6	 14.4	 13.1

CaO	 11.6	 12.1	 11.5

Na20	 1.4	 1.4	 1.4

K20	 .5	 .4	 .7

TOTAL	 96.4	 98.2	 96.0

0	 23.000	 23.000	 23.000

Si	 6.786	 6.955	 6.862

Ti	 .168	 .122	 .157

Al	 1.508	 1.217	 1.419

F3	 .241	 .153	 .009

F2	 1.531	 1.488	 1.723

Mn	 .034	 .046	 .053

Mg	 2.800	 3.122	 2.930

Ca	 1.853	 1.897	 1.847

Na	 .408	 .399	 .408
K	 .095	 .078	 .126

SUM	 15.423	 15.477	 15.534
Hg. NO	 64.7	 67.7	 63.0

1 GH21D. 2 GH21E. 3 GH21F. 4 GH21G. 5 GH21H. 6 GH21I. 7 GH21J. 8 GH22A.
Mg. NO = 100*Mg/(Mg+Fe)



4

AMPH

48.2

.4

6.2

.3
14.9

.9

13.6

11.0

1.6

.3

97 .3

23.000

7. 142

.049

1 .074

.031

1.841

.109

3.010

1.744

.465

.047

15.512

62.0

5

AM P H

49.2

.4

4.6

1.3

13.9

.8

14.2

10.9

1.2

96.7

23.000

7 .293
.068

.806

167

1.719

.106

3.143
1.738

.339

.026

15.366

64.6

6

AMPH

48.1
.7

6.3

2.7

12.7

.5
13.3

12.0

.7

.3

97.2

23.000

7.096

.072

1.100

.304

1 .562

.061

2.917
1.888

.209

.051

15.260

65.1

7

AMPH

48.9

.2

5.5

2.0

13.7

.7
14.0

10.9

1.1

.2
97.0

23.000

7.221

.020

.956

.221
1 .686

.083

3.081

1.732

.307

.034

15.340

66.6

8

AMPH

47.3
1.0

6.4

1.8

12.4

.7

12.9

11.0

1.7

.7

95.9

23.000

7.086

.115

1 . 127

.201
1.558

.093

2.877
1.760

.497

.161

15.455

64.9

4

AM PH

46.8

1.4

6.9

2.4

12.4

.6

13.4

11.2

2.1

.7

97.8

23.000

6.901

153

1 .207

.269

1 .527

.080

2.939

1.765

.612

.122

15.575

65.8

5

AMPH

49.7

.8

4.9

2.6

9.4

.9

15.3
11.6

1.0
.4

96.7

23.000

7.272

.089

.837

.284

1.153

.113

3.332

1 .823

.269

.082

15.254

74.3

6

AM P H

49.5

.6

4.2

.0

13.1

.6

14.6

11.8

1.1
.6

95.7

23.000

7.381

.063

.729

.003

1 .626

.073

3.243

1.881
.306

.074

15.380

66.6

7

AM P H

47.3

.8

5.1

.8

13.3

.0

13.3

11.5

1.5
.6

94.2

23.000

7.214

.095

.917

.093

1 .692

.004

3.012

1 .885

.432

.119

15.462

64.0

8

AMPH

45.4

.9

7.5

2.2

12.8

.6

12.7

11.3

2.1
.5

96.0

23.000

6.848

.106

1.325

.249

1.618

.079

2.846

1.834

.626

.087

15.616

63.8

L1

GARABAL HILL MICROPROBE DATA.
1	 2	 3

	

AMPH	 AMPH	 AMPH
Si02	 48.2	 48.1	 47.7
Ti02	 .4	 .5	 .8
Al203	 5.9	 5.7	 5.8
Fe203	 3.0	 2.7	 .7
FeO	 11.8	 12.6	 14.2
MnO	 .7	 .6	 .7
MgO	 13.4	 13.2	 13.7
CaO	 11.2	 12.1	 10.6
Na20	 1.3	 .8	 1.2
K20	 .4	 .6	 .3
TOTAL	 96.3	 96.5	 95.6
0	 23.000	 23.000	 23.000
Si.	 7.165	 7.151	 7.160
Ti	 .046	 .050	 .086
Al	 1.025	 .991	 1.034
F3	 .337	 .302	 .082
F2	 1.466	 1.568	 1.788
Mn	 .087	 .079	 .088
Mg	 2.970	 2.931	 3.060
Ca	 1.787	 1.926	 1.702
Na	 .375	 .237	 .344
K	 .078	 .066	 .048
SUM	 15.335	 15.303	 15.391
Mg. NO	 67.0	 65.1	 63.1

1 GH22B. 2 GH22C. 3 GH22D. 4 GH22E. 5 GH22F. 6 GH22G. 7 GH22H. 8 GFI3A.
Mg. NO	 100*Mg/(Mg^Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH
Si02	 50.0	 50.7	 50.5
Ti02	 .7	 .4	 .4
Al203	 5.6	 4.0	 4.0
Fe203	 2.7	 1.9	 1.9
FeO	 10.9	 10.6	 10.8
MnO	 .7	 .6	 .6
MgO	 15.3	 15.1	 15.2
CaO	 11.8	 11.6	 11.6
Na20	 1.9	 1.1	 1.3
K20	 .4	 .4	 .4
TOTAL	 99.9	 96.2	 96.7
0	 23.000	 23.000	 23.000
Si.	 7.135	 7.439	 7.394
Ti	 .073	 .041	 .046
Al	 .941	 .698	 .694
F3	 .294	 .206	 .212
F2	 1.305	 1.307	 1.320
Mn	 .083	 .071	 .072
Mg	 3.252	 3.297	 3.321
Ca	 1.797	 1.818	 1.823
Na	 .512	 .308	 .381
K	 .076	 .079	 .067
SUM	 15.469	 15.262	 15.331
Mg. NO	 71.6	 71.6	 71.6

1 GH3B. 2 GH3C. 3 GH3D. 4 GH3E. 5 GH3F. 6 GH3G. 7 GH3H. 8 GH4A.
Mg. NO	 100*Mg/(Mg+Fe)



4

AM PH

53.4

.2

1.7

1.3

9.3

.5

17.0

12.3

.5

96:2

23.000

7.739

.020

.285

.142

1.125

.065

3.673

1.904

.138

.011

15.102

76.5

5

AM PH

49.3

.5

3.8

1.0
11.5

.6

14.6

1 ai .i
.5

.3
93.8

23 .000

7 .439

.061

.678

.109

1 .457

.073

3.287

1 .895

.152

.060

15.212

69.3

6

AM PH

49.3

.7

4.3

.2
13.3

.4

14.6

11.8

1.2

.4

96. 1

23 .D00

7.332

.079

.752

.019

1.658

.050

3.230

1.879

.332

.074

15.406

66.1

7

AM P H

49.8

.5

4.2

2.2

11.2

.6

14.9

11.7

1.3

.4

96.6

23.000

7.334
.055

.725

.238

1.374

.070

3.270

1.840

.363

.083

15.352

70.4

4

AMPH

49.6

.9

5.4

.2

13.0

.7
15.0
12.2

1.6
.4

98.9

23.000

7.178

.094

.922

.023

1.573

.090

3.236

1 .885
.438

.074

15.512

67.3

5

AMPH

49.3

.8

3.6

1.9

10.8

.7
14.8

11.9

.3

.4

94.5

23.000
7.395

.087

.642

.215

1.359

.086

3.307

1.909

.099

.080
15.180

70.9

6

AMPH
49.9

.5

4.2

1.1
12.4

.5

15.2

11.8
1.1
.3

97.0
23.000
7.331

.059

.731

.119
1.524

.062

3.318

1.856

.308

.062

15.370

68.5

7
AM PH

55.5

.2

1.0

.8

7.5

.3

20.3

11.7

.5

97 .8
23.000

7.796

.017

164
.086

.877

.040
4 .254

1.767

.125

15.125

82.9

8

AMPH

54.6

1.5

.8

7.9
.4

18.7

11.7

.3

95.9

23.000
7.829

.013

.247

.085

.948

.045
3.987

1.801

.072

15.028

80.8

Cl 9

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 50.4	 50.9	 53.8
Ti02	 .2	 .2	 .1

Al203	 2.6	 2.7	 2.5

Fe203	 1.4	 1.6	 .6

FeO	 10.4	 10.5	 10.9

MnO	 .5	 .5	 .5

MgO	 15.7	 15.5	 17.2

CaO	 12.2	 11.7	 12.5

Na2O	 .8	 1.0	 1.2

K20	 .2	 .3	 .2

TOTAL	 94.3	 94.9	 99.5

0	 23.000	 23.000	 23.000

Si	 7.539	 7.564	 7.602

Ti	 .025	 .026	 .014

Al	 .457	 .478	 .410

F]	 .154	 .177	 .066

F2	 1.297	 1.307	 1 .284

Mn	 .065	 .063	 .065

Mg	 3.502	 3.435	 3.630

Ca	 1.961	 1.856	 1.899

Na	 .232	 .291	 .329

K	 .029	 .063	 .029

SUM	 15.261	 15.259	 15.326

Mg. NO	 73.0	 72.4	 73.9

8

AMPH

50.7

.6

4.6

1.8

11.5

.5

15.4

12.1

1.6

.4

99.3

23.000

7.270
.068

.781

.195

1.383

.057

3.301

1.852

.456

.079

15.441

70.5

1 GH4B. 2 GH4C. 3 GH4D. 4 GH4E. 5 GH6A. 6 GHBB. 7 GH6C. B GH6D.

Mg. NO	 100*Mg/(Mg+Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPI-I	 AMPH	 AMPH

Si02	 48.9	 48.3	 49.7

TiO2	 .8	 .9	 .4

Al203	 4.5	 5.6	 4.2

Fe203	 .0	 2.4	 .1

FeO	 13.8	 11.9	 12.9

MnO	 .5	 .5	 .5

MgO	 14.5	 14.3	 14.9

CaO	 11.6	 11.5	 11.7

Na20	 1.3	 1.8	 1.1

K20	 .4	 .6	 .4

TOTAL	 96.3	 97.6	 95.9

0	 23.000	 23.000	 23.000
Si	 7.283	 7.101	 7.385

Ti	 .086	 .096	 .046

Al	 .797	 .965	 .732
F]	 .002	 .260	 .012
F2	 1.716	 1.464	 1.603

Mn	 .058	 .062	 .065

Mg	 3.210	 3.125	 3.296

Ca	 1.846	 1.816	 1.861

Na	 .378	 .499	 .323
K	 .084	 .103	 .072

SUM	 15.462	 15.491	 15.395

Mg. NO	 65.2	 68.1	 67.3

1 GI-16E. 2 GH6F. 3 GH6G. 4 GH6H. 5 GH6I. 6 GH6J. 7 GH14B. 8 GH14G.
Mg. NO	 100*Mg/(Mg^Fe)



4

AM P H

43.4
2.8

10.0

1.8

10.6

13.3

11.5

1.7

1.0

96.0

23.000

6.485
.309

1.758

.200

1.320

.013

2.972
1.834

.476

.196

15.564

69.2

5

AM PH

42.3

2.7

13.2

.2

10.5

.3

12.9

12.1

2.1

1.1

97.4

23.000

6.231

.297

2.297

.020
1.294

.037

2.829

1.912

.588

.205

15.710

68.6

6

AMPH

41.5

3.6

12.3

.8

9.8

.2
13.6

11.5

2.5

1.4

97.2

23.000

6.150

.400

2.143
.086

1.218

.025

3.002

1.823

.721

.257

15.824

71.1

7

AM P H

40.3

3.0

12.2

.3
11.3

8

AMPH

41.2

3.8

11.9

.7

10.7

13.1

11.4

1.8

1.3

94.9

23.000

6.142

.347

2. 186
.032

1.444

13.1

11.5

2.6

1.0

96.5

23.000

6.156

.425

2.093

.083

1.338

2.982
1.865

.541

.260

15.801

67.4

2.928

1.837

.745

.196

15.802

66.6

4

AMPH

51.3

.4

3.3

2.4

10.3

.3

17.0

9.9

1.1

.2

96.2

23.000

7.478

.047

.567

.258

1 .252

.031

3.704

1.542

.322

.045

15.246

74.7

5

AM P H

52.9

.4

2.4

1.8

9.0

.3
17.6

11.3

.6

96.3

23 .000
7.631

.043

.403

.194

1.086

.035

3.786

1.750

.176

.020

15.125

77.7

6

AMPH

51.1

.3

4.5

2.6

8.4

.3

16.3

11.5

1.0

.3

96.3

23.000

7.410

.034

.776

.278

1.017

.036

3.528

1.792

.270

.048

15.189

77.6

7

AMPH

51.5

.5

4.1

1.1

10.8

.2

17.0

11.7

.9

.4

98. 1

23.000

7.382

.057

.700

.120

1 .297

.019

3.631

1.794

.239

.064

15.303

73.?

8

AMPH

53.6

.4

2.8

.6

7.0

.0

19.3

12.6

.6

97.0

23.000

7 .602

.042

.470

.063

.825

.005

4.080

1.914

.168

.013

15.181

83.2

LU

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 42.3	 41.7	 41.5

Ti02	 3.6	 3.9	 4.0

Al203	 10.9	 11.3	 11.6

Fe203	 .5	 .7	 -

FeO	 10.4	 10.5	 10.7

MnO	 .2	 .4	 .1

MgO	 13.4	 13.1	 13.0

CaO	 11.8	 11.6	 11.9

Na20	 1.9	 2.1	 2.4

K20	 1.0	 1.3	 1.3

TOTAL	 96.0	 96.6	 96.5

0	 23.000	 23.000	 23.000

Si	 6.331	 6.226	 6.205

Ti	 .405	 .443	 .448

Al	 1.915	 1.994	 2.050

F3	 .051	 .081	 -

F2	 1.300	 1.315	 1.342

Mn	 .029	 .044	 .014

Mg	 2.983	 2.919	 2.887

Ca	 1.898	 1.853	 1.901

Na	 .548	 .594	 .705

K	 .191	 .242	 .246

SUM	 15.650	 15.711	 15.798

Mg. NO	 69.7	 68.9	 66.3

1 GH14H. 2 GH14I. 3 GH14J. 4 GH14K. 5 GH14L. 6 GH14M. 7 GH14N. 8 GH14O.

Mg. NO	 100*Mg/(Mg+Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 48.4	 41.4	 53.1

Ti02	 .5	 3.7	 .3

Al203	 7.1	 12.4	 2.3

Fe203	 .8	 1.7	 1.7

FeO	 9.9	 8.6	 7.7

MnO	 .2	 .1	 .2

MgO	 15.6	 14.7	 18.2

CaD	 12.0	 11.7	 11.8

Na20	 1.3	 2.8	 .9
K20	 .1	 1.1	 .1

TOTAL	 95.9	 98.2	 96.2

0	 23.000	 23.000	 23.000

Si	 7.094	 6.050	 7.636

Ti	 .056	 .404	 .029

Al	 1.234	 2.142	 .395
F)	 .087	 .191	 .179

F2	 1.214	 1.052	 .923

Mn	 .030	 .014	 .024

Mg	 3.402	 3.202	 3.904

Ca	 1.883	 1.828	 1.821

Na	 .355	 .785	 .262

K	 .024	 .211	 .011

SUM	 15.380	 15.878	 15.184
Mg. NO	 73.7	 75.3	 80.9

I GH14P. 2 GH14Q. 3 GH17C. 4 GH17D. 5 GH17E. 6 GH17F. 7 GH17G. 8 GH17I.
Mg. NO	 100*MgI(Mg+Fe)



4
AMPH

48.3

.7

6.1

2.3

12.1

.5

14.1

12.0

.8

.6

97.5
23.000

7.091

.081

1 .060

.258

1.490

.062

3.077

1 .882

.234

.107

15.340

67.4

5

AMPH

47.6

1.3

6.8

.6

14.1

.5

13.7

11.7

1.4

.6

98.3

23.000

6.982

.147

1.176

.062

1 .735

.058

3.004
1.837

.395

.110

15.506

63.4

6

AM P H

51.1

.4

3.7

.3

11.5

.5

15.7
11.8

.7

.2

95.9
23.000

7.508

.045

.632

.033

1.411
.066

3.642
1.863

.194

.034

15.228
70.9

7
AMPH

45.8

.7

6.5

1.6

13.8

.4

12.4

11.4

1.0

.7

94.2
23.000

7.031

.081

1.172

.186

1.766

.055

2.841

1.858

.292

.127

15.419
61.7

8
AMPH

47.6

1.1

6.9

.3

14.7

.5

13.5
11.3

1.3

.7

91.9

23.000

7.014

.119

1 .200

.037

1.811

.059

2.973

1 .788

.374

.124

15.498

62. 1

5

BlOT

35.9

2.2

14.2

19.1

.3
11.3

.3
9.2

92.6
22.000

5.664

.255

2.638

2.522

.036

2.652

.022

.092

1.851

15.733

51.3

6

BlOT

35.7

3.3

14.0

19.2

.3

10.8

9.2

92.6

22.000

5.625
.388

2.608

2.530
.044

2.548
.019

1.841

15.603

50.2

4

B 101

35.9

3.6

14.3

19.0

.2

11.3

7

BlOT

35.8

3.9

14.1

18.7

.2

10.7

8

B lOT

36. 1

3.2
14.1

18.5

.4

11.7

9.2

93.5
22.000

5.592

.419

2.618

2. %74

.022

2.624

.033

1.826

15.609

51.5

.2
9.2

92.9
22.000

5.613

.464

2.610

2.445

.024

2.509

.064

1.840

15.569

50.7

.4
9.4

93.7

22.000

5.616

.379

2.581

2.403

.046

2.703

.106

1.869

15.702

52.9

C2 1

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AlIPH	 AMPH

Si02	 41.4	 47.8	 48.6

Ti02	 4.2	 .9	 .9

Al203	 11.5	 5.7	 5.8

Fe203	 1.5	 .5	 .2

FeO	 12.7	 14.1	 14.6

MnO	 .1	 .5	 .4

MgO	 11.3	 13.5	 13.4

CaO	 11.1	 11.2	 11.5

Na20	 1.8	 1.0	 .9

K20	 1.0	 .5	 .5

TOTAL	 96.6	 95.6	 96.9

0	 23.000	 23.000	 23.000

Si	 6.231	 7.176	 7.207

Ti	 .471	 .095	 .096

Al	 2.034	 1.015	 1.009

F3	 .174	 .058	 .025

F2	 1.593	 1.777	 1.814

Mn	 .013	 .061	 .050

Mg	 2.534	 3.013	 2.971

Ca	 1 .788	 1 .804	 1 .829

Na	 .516	 .291	 .267

K	 .200	 .092	 .095

SUM	 15.552	 15.383	 15.362

Mg. NO	 61.4	 62.9	 62.1

1 GH173. 2 GH13A. 3 GH13B. 4 GH13C. 5 GH13D. 6 GH13E. 7 GH13F. 8 GH13G.

Mg. NO	 100*Mg/(Mg+Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH

S102	 51.8	 46.6	 50.5

TiO2	 .4	 1.2	 .5

Al203	 2.8	 6.9	 3.3

Fe203	 .3	 .1	 .8

FeO	 11.9	 14.8	 11.8

MnO	 .5	 .5	 .5

MgO	 16.1	 13.1	 14.8

CaO	 11.6	 11.1	 11.8

Na2O	 .6	 1.3	 .2

K20	 .3	 .7	 .3

TOTAL	 96.2	 96.4	 94.5

0	 23.000	 23.000	 23.000

Si	 7.596	 6.984	 7.552

Ti	 .039	 .138	 .053

Al	 .482	 1.223	 .588
F3	 .033	 .011	 .084

F2	 1.462	 1.860	 1.472

Mn	 .056	 .061	 .060

Mg	 3.517	 2.933	 3.302
Ca	 1.815	 1.790	 1.888

Na	 .162	 .387	 .064

K	 .054	 .136	 .053

SUM	 15.216	 15.523	 15.117

Mg. NO	 10.6	 61.2	 69.2

I GH13H. 2 GH13I. 3 GH13J. 4 GH11A. 5 GH11B. 6 GH11C. 7 GH11D. 8 GH11E.

Mg. NO	 100*Mg/(Mg^Fe)



4

8101

35.5

6.5

13.9

14.0

13.7

9:7

93.5

22.000

5.432

.750

2.503

1.789

3.113

.021

.033

1.884

15.525

63.5

5

8101

35.0

6.9

13.8

14.4

12.9

6

8101

36.3

3.4

14.2

18.5

.2

11.7

7

BlOT

36.4

4.3

13.8

19.2

.2

10.8

B

8101

36.1

3.9

13.9

19.5

.3

10.8

.3
9.4

92.7

22.000

5.411

.801

2.519

1.857

2.971

.090
1 .855

15.502

61.5

.3
9.3

93.9

22.000

5.619
.391

2.590

2.399
.026

2.707

.093

1 .831

15.657

53.0

.0

9.8

94.5

22.000

5.628

.506

2.507

2.479
.025

2.500

.012

1.928

15.584

50.2

.3

9.4

94.2

22.000

5.611
.459

2.537

2.536

.038

2.511

.081

1.856

15.629

49 . 8

C22

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

BlOT	 BlOT	 BlOT
Si02	 36.2	 32.9	 36.8
Ti02	 4.1	 2.4	 3.5
Al203	 14.8	 15.2	 14.9
Fe203	 -	 -	 -

FeO	 18.4	 19.9	 19.6
MnO	 .2	 .2	 .1
MgO	 11.0	 14.4	 11.6
CaO	 I	 -

Na20	 .3	 .2	 .6
1<20
	

9.4
	

5.6
	

9.4
TOTAL
	

94.4
	

90.7
	

96.6
0
	

22.000
	

22.000
	

22.000
Si
	

5.572
	

5.229
	

5.553
Ti	 .473	 .287	 .398
Al
	

2.684
	

2.859
	

2.652
F3

F2
	

2.367
	

2.650
	

2.477
Mn	 .023	 .030	 .018
Mg
	

2.511
	

3.404
	

2.613
Ca	 .013	 .021
Na	 .098	 .065	 .161
K
	

1.841
	

1 .127
	

1 .820
SUM
	

15.583
	

15.650
	

15.713
Mg. NO
	

51.5
	

56.2
	

51.3

4

8101

36.7

3.9

14.7

19.1

.3

11.9

.3

9.4

96.4

22.000

5.546

.646

2.621

2.409

.037

2.680

.011

.082

1.812

15.644

52.7

5

BlOT

36.7
4.3

14.3

18.8

.2

11.4

9.5

95.2
22.000

5.607

.495

2.571

2.405

.022

2.587

1.851

15.538

51.8

6

B tOT

35.7
6.9

14.2

14.9

.0

13.3

.5

9.8

95.3

22.000

5.380
.786

2.521

1.873

.003

2.991

.015

.137

1.877

15.581

61.5

7

BlOT

35.2
5.4

14.0

15.0

.2

13.6

.3

9.6

92.9

22.000

5.436
.622

2.553

1 .938

.021

3.130

.087

1.863

15.631

61.8

8

B tOT

36.0

5.7

14.2

14.5

13.7

.5
9.7

94.3

22.000

5.467

.650

2.538

1.838

3.090

.016

.164

1.887

15.630

62.7

I GH11F. 2 GH11G. 3 GH11H. 4 GH11I. 5 GH11J. 6 GH1OA. 7 GH1OB. 8 GH1OC.
Mg. NO	 100*Mg/(Mg+Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

BlOT	 BlOT	 BlOT
Si02	 35.8	 35.7	 35.7
Ti02	 5.7	 6.1	 7.0
Al203	 14.6	 14.1	 13.8
Fe203	 -	 -	 -

FeO	 14.7	 14.2	 14.6
MnO	 .2	 .1	 .0
MgO	 14.1	 13.6	 13.1
CaO	 .1	 .1	 .0
Na2O	 .3	 .2	 .2
K20	 9.6	 9.2	 9.3
TOTAL	 94.9	 93.3	 93.8
0	 22.000	 22.000	 22.000
Si	 5.403	 5.456	 5.447
Ti	 .642	 .705	 .806
Al	 2.593	 2.535	 2.484
F3 -	-	 -

F2	 1.861	 1.813	 1.857
Mn	 .022	 .013	 .001
Mg	 3.163	 3.103	 2.969
Ca	 .008	 .011	 .002
Na	 .085	 .071	 .062
K	 1.849	 1.801	 1.817
SUM	 15.626	 15.508	 15.445
Mg. NO	 62.9	 63.1	 61.5

1 GH1OD. 2 GH1OE. 3 GH1OF. 4 GH1OG. 5, GH1OH. 6 GH15A. 7 GH15B. 8 GH15C.
Mg. NO	 100*Mg/(Mg+Fe)



4

B lOT

36.7
3.9

14.4

19.5

.2

11.3

.2

9.8

95.9
22.000

5.598
.441

2.580

2.485

.023

2.559

.056

1.912

15.655

50.7

7

BlOT

32. 1

1.3

13.9

20.9

.4

16.1

.2

.2

3.1

88.1
22.000

5.236

.158

2.675

2.851

.050

3.923

.028

.057

.637

15.615

57.9

5

8101

36.8
3.3

14.3

19.1

.2

11.9

6

B 101

30.6

2.8

14.6

18.1

.3

12.4

.3

9.8

95.6
22.000

5.609

.380

2.570

2.431

.031

2.709

.089

1.906

15.724

52.7

9.5

88.4

22.000

5. 125
.354

2.890

2.537

.045

3.088

.036

2.036

16.111

54.9

8

B 101

36.3

3.2

14.3

17.9

.3

12.2

.4

9.5

94.1
22.000

5.600

.374

2.597

2.310

.033

2.815

129

1.871

15.728

54.9

5

BlOT

36.4

3.3

12.8

16.8

.3

13.7

.2
9.2

92.8

22.000

5.673

.390

2.351

2.182

.034

3.169

.008

.069

1.836

15.713

59.2

7

BlOT

37.5

.9

16.4

16.4

.5

12.8

.0

.3
4.8

89.5

22.000

5.813
.099

2.994

2.131

.064

2.969

.007

.087

940

15.104

58.2

8

B 101

36.5

3.1

13.6

16.7

.3

14.1

.5
8.8

93.6

22.000
5.611

.353

2.462

2.142

.044

3.235

.023

.155
1.717

15.742

60.2

4

BlOT

36.7

2.8

14.5

17.8

.2

12.9

6

B 101

36.6

3.3

13.7

16.7

.4

13.0

.3
9.5

94.7

22.000

5.614

.316

2.618

2.769

.025

2.942

.098
1.857

15.738

56.5

8.8

92.4

22.000

5.689

.387

2.503

2.166

.050

3.008

1.740

15.543

58.1

C23

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

BlOT	 BlOT	 8101

Si02	 36.1	 36.8	 36.9
Ti02	 3.6	 3.5	 4.1

Al203	 13.9	 14.8	 14.4
Fe203	 -	 -	 -

FeO	 19.7	 19.9	 19.7
MnO	 .4	 .4	 .3

MgO	 11.4	 11.2	 11.2

CaO	 -	 .0	 .1

Na20	 .3	 .4	 .4

K20	 9.5	 9.7	 9.7

TOTAL	 94.8	 96.7	 96.7

0	 22.000	 22.000	 22.000

Si	 5.585	 5.578	 5.588

Ti	 .416	 .399	 .465

Al	 2.538	 2.633	 2.559

F3 -	-	 -

F2	 2.543	 2.518	 2.498

Mn	 .047	 .054	 .033

Mg	 2.616	 2.526	 2.519

Ca	 -	 .006	 .016

Na	 .093	 .112	 .114

K	 1.874	 1 .874	 1.863

SUM	 15.712	 15.700	 15.656

Mg. NO	 50.7	 50.1	 50.2

1 GH15D. 2 GH15E. 3 GH15F. 4 GH15G. 5 GH15H. 6 GH22A. 7 GH22B. 8 GH22C.

Mg.	 O = 100*Mg/(Mg+Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 36.1	 36.7	 36.4

Ti02	 2.8	 3.0	 3.2

Al203	 14.4	 14.5	 14.6
Fe203	 -	 -	 -

FeO	 18.3	 17.8	 17.4

MnO	 .2	 .1	 .3

IlgO	 12.1	 12.7	 12.6

CaO	 .0	 .0	 -

Na20	 .4	 .3	 .3
K20	 9.2	 9.4	 9.3

TOTAL	 93.4	 94.4	 94.0

0	 22.000	 22.000	 22.000

Si	 5.611	 5.620	 5.589

Ti	 .325	 .346	 .369

Al	 2.644	 2.615	 2.646

F3 -	-	 -

F2	 2.374	 2.276	 2.236
Mn	 .020	 .013	 .040

Mg	 2.797	 2.892	 2.881

Ca	 .005	 .007	 -

Na	 .105	 .080	 .08

K	 1.828	 1.837	 1.832

SUM	 15.709	 15.686	 15.6fl

Mg. NO	 54.1	 56.0	 56.

1 GH22D. 2 GH22E. 3 GH22F. 4 GH22G. 5 GH3A. 6 GH3B. 7 GH3C. 8 GH3D.

Mg. NO	 100*MgI(Mg+Fe)



4
BlOT

37.7
3.5

13.7

17.0

.4

13.6

.2
9.6

95.6
22.000

5.678

.394

2.437

2. 144

.049

3.055

.070

1.839

15.665

58.8

6
BlOT

34.1

1.3

14.5

17.0

.4

16.6

.9

6.0

90.6

22.000

5.369

.152

2.696

2.234

.051

3.889

.008

.260

1.207

15.865

63.5

7

B lOT

32.6

1.7

13.8

17.6

.3

15.8

.4
4.5

86.8
22.000

5.347

.215

2.666

2.416

.043

3.873

.016

.111

.946

15.633

61.6

8

BlOT

34.7

3.6

13.6

17.0

.6

12.5

.2
8.1

90.3

22.000

5.548

.427

2.556

2.276

.079

2.989

.016

.062

1.656

15.606

56.8

5
8101

30.4

.7

15.1

20.2

.4

17.8

1.4

86.0
22.000

5.018

.081

2.940

2.789

.059

4.383

.014

.297

15.580

61.1

8

BlOT

36.3

3.6

14.0

18.4

.2

12.1

.3
9.4

94. 1

22.000

5.607

.400

2.544

2.379

.028

2.786

.010

.084

1.850

15.688

5.3 . 9

4

6101

35.7

2.9

12.8

16.8

.5

13.1

5

BlOT

36.2
4.4

14.1

17.6

11.7

6

8101

35. 1

4.6

13.6

17.8

11:8

7

8101

36.2

4.2

13.7

18.3

.2

11.9

9.5

92.3

22.000

5.742

.343

2.369

2. 95

.069

3.062

1.899

15.680

58.2

.3
9.4

93.8

22.000

5.593

.513

2.564

2.278

.013

2.685

.075

1 .854

15.576

54. 1

.4
9.5

93.9

22.000

5.585
.5:39

2.481

2.305

.009

2.727

105

1.877

15.627

54.2

9.5

94.1
22.000

5.600

.491

2.489

2.360

.031

2.746

.030

1.867

15. 614

53.8

C24

GARABAL HILL MICROPROBE DATA.
1	 2	 3

	

BlOT	 8101	 BlOT
Si02	 36.0	 37.8	 38.0
Ti02	 3.5	 3.1	 3.6
Al203	 13.8	 14.0	 13.8
Fe203	 -	 -	 -

FeO	 17.5	 16.6	 17.0
MnO	 .5	 .4	 .3
MgO	 14.1	 13.7	 14.2
CaO	 .0	 .1	 -
Na20	 .3	 .4	 .3
K20	 8.8	 9.6	 9.5
TOTAL	 94.6	 95.7	 96.9
0	 22.000	 22.000	 22.000
Si.	 5.507	 5.689	 5.644
Ti	 .406	 .352	 .406
Al	 2.485	 2.474	 2.425
F3 -	-	 -

F2	 2.242	 2.093	 2.116
Mn	 .066	 .056	 .042
Mg	 3.225	 3.077	 3.145
Ca	 .002	 .010	 -

Na	 .101	 .105	 .089
K	 1.718	 1.837	 1.829
SUM	 15.753	 15.693	 15.696
Mg. NO	 59.0	 59.5	 59.8

1 GH3E. 2 GH3F. 3 GH3G. 4 GH3H. 5 GH4A. 6 GH4B. 7 GH4C. 8 GH4D.
Mg. NO : 100*Mg/(Mg+Fe)

GARA8AL HILL MICROPROBE DATA.

1	 2	 3

	

8101	 BlOT	 8101
Si02	 37.7	 36.8	 37.2
TiO2	 2.8	 2.6	 3.0
Al2O3	 13.4	 13.1	 13.4
Fe203	 -	 -	 -

FeD	 17.1	 16.3	 17.1
MnO	 .4	 .1	 .2
MgO	 13.9	 14.5	 14.0
CaO	 .0	 -	 -

Na2O	 .1	 .1	 .3
1(20	 9.8	 8.6	 9.3
TOTAL	 95.2	 92.1	 94.4
0	 22.000	 22.000	 22.000
Si	 5.724	 5.719	 5.581
Ti	 .314	 .299	 .343
Al	 2.398	 2.391	 2.405
F3 -	-	 -

F2	 2.166	 2.122	 2.181
Mn	 .051	 .016	 .025
Mg	 3.146	 3.369	 3.183
Ca	 .007	 -	 -

Na	 .018	 .036	 .095
K	 1.895	 1.705	 1.817
SUM	 15.720	 15.657	 15.730
Mg. NO	 59.2	 61.3	 59.3

1 GHSG. 2 GH6H. 3 GH6I. 4 GH6J. 5 GH13A. 6 GH13B. 7 GH13C. 8 GH13D.
Mg. NO	 100*Mg/(Mg^Fe)



4

BlOT
36.7
3.8

14.3

17.9

.4

12.7

8:9

94.7

22.000

5.598

.438

2.562

2.282
.045

2.875

.033

1.731

15.564

55.7

5

8101

36.2
4.6

13.7

18.0

.3

11.9

.0
9.3

93.9
22.000

5.592

.529

2.497

2.321
.033

2.746

.006

1 .823

15.546

54.2

6

B tOT

36.7
3.8

14.5

17.9

.2

13.0

.2

.7
9.1

96. 1

22.000

5.528

.435

2.583

2.255
.028

2.916

.024

.193

1.758

15.721

56.4

7

FELD

60.3

24:2

.3

5.9

7.9

.2

98.9

32.000

10.848

.012

5. 127

.045

.011

1.142

2.746

.039

19.969

8

FELD

60.4
.0

24.4

5.8

7.6

.2

98.3

32.000

10.883

.003

5.181

1.112

2.656

.034

19.869

4

FELD

61.0

24.3

.0

.0

5.6

8.1

99.3

32.000
10.900

5.115

.C16

.003

.005
1.076

2.820

.032

19.968

5

FELD
58.0

.0
26. 1

.3

.2

8.2

6.4

.4

99.7

32.000
10.621

.005

5.537

.044

.018

.046

1.571

2.237
.087

19.967

6

FELD
57.8

.0

25.7

.3

7.7

6.5

.6

98.6

32.000
10.487

.003
5.495

.043

.030
1.496

2.284
.137

19.973

7

FELD
56.6

.2

26.4

8.7

6.2
.3

98.4

32.000
10.307

.026
5.666

.012

1.698

2.176

.072

19.958

8

FELD
57.4

25.8

.6

7.8

6.1
.9

98.7
32.000

10.441

.010

5.534

.096

1.526

2.154
.200

19.959

C25

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 36.6	 35.9	 36.5
Ti02	 4.5	 3.2	 4.0

Al203	 14.4	 14.0	 14.2

Fe203	 -	 -	 -

FeO	 18.2	 18.9	 17.9

MnO	 .1	 .3	 .3

MgO	 12.6	 13.2	 11.8

CaO	 .1	 .2	 .0

Na20	 .2	 .5	 .1

K20	 9.5	 8.3	 9.4

TOTAL	 96.2	 94.3	 94.3

0	 22.000	 22.000	 22.000

Si	 5.519	 5.528	 5.609

Ti	 .509	 .366	 .461

Al	 2.553	 2.543	 2.576

F3 -	-	 -
F2	 2.295	 2.433	 2.306

Mn	 .015	 .034	 .040

Mg	 2.839	 3.019	 2.708

Ca	 .015	 .025	 .007

Na	 .067	 .149	 .027

K	 1.832	 1.622	 1.647

SUM	 15.645	 15.720	 15.579

Mg. NO	 55.3	 55.4	 54.0

I GH13E. 2 GH13F. 3 GH13G. 4 GH13H. 5 GH13I. 6 GH133. 7 GH11A. 8 GH11B.

Mg. NO	 100*Mg/(Mg^Fe)

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

FELD	 FELD	 FELD

Si02	 59.3	 59.7	 59.7

Ti02	 .2	 .0	 -

Al203	 25.2	 25.2	 26.1

Fe203	 -	 -	 -

FeD	 .0	 .2	 .1

MnO	 -	 . 1	 -

MgO	 .1	 .2	 .0

CaO	 7.1	 6.8	 7.5
Na2O	 7.1	 7.5	 7.1
K20	 .1	 .3	 .2
TOTAL	 99.0	 99.9	 100.8

0	 32.000	 32.000	 32.000

Si	 10.660	 10.659	 10.570

Ti	 .022	 .003	 -

Al	 5.336	 5.301	 5.450
F3 -	-	 -
F2	 .005	 .028	 .016

Mn	 -	 .009	 -

Mg	 .013	 .051	 .008

Ca	 1.361	 1.309	 1.426

Na	 2.483	 2.601	 2.423

K	 .028	 .057	 .047

SUM	 19.906	 20.017	 19.941

1 GH11C. 2 GH11D. 3 GH11E. 4 GH1IF. 5 GHIOA. 6 GH1OB. 7 GH1OC. 8 GH1QD.



4
FELD

59.4

25.3

7.5

7.3

99.8

32.000

10.633

5.337

.016

1.439

2.522

.025

19.972

5

FELD

61.5

23.9

5.4

8.0

99:1

32.000

10.987

5.027

.019

.012

.026
1.036

2.776

.014

19.895

6

FELD

59.6

.0

24.5

.2

6.5

7.7

98.5

32.000

10.764
.004

5.215

.023

1.266

2.705

19.977

7
FELD

61.3

.2

23.8

.2

5.4

8.0

99:0

32.000

10.972

.023

5.027

.022

1.040

2.785

027

19.898

8
FELD

60.2

26:1

.0

.3

7.3

7.3

101.4

32.000

10.579
.009

5.401

.013

.003

.081

1.368

2.496

.018

19.968

C26

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

FELD	 FELD	 FELD

Si02	 59.3	 60.1	 58.4
Ti02	 -	 .1	 .1

Al203	 24.7	 24.4	 25.5

Fe203	 -	 -	 -

FeO	 .1	 -	 .3

MnO	 .0	 .1	 .0

MgO-	 . 1	 -

CaO	 6.6	 6.3	 7.3

Na20	 7.5	 7.4	 7.2

K20	 .1	 .2	 .1

TOTAL	 98.4	 98.7	 98.9

0	 32.000	 32.000	 32.000

Si	 10.729	 10.818	 10.557

Ti	 -	 .009	 .008

Al	 5.275	 5.186	 5.427

F3 -	-	 -

F2	 .021	 -	 .039

Mn	 .003	 .014	 .005

Mg	 -	 .013	 -

Ca	 1.282	 1.223	 1.406

Na	 2.617	 2.583	 2.533

K	 .032	 .048	 .025

SUM	 19.959	 19.895	 20.001

1 GH15A. 2 GH15B. 3 GH15C. 4 GH15D. 5 GH15E. 6 GH15F. 7 GH15G. 8 GH21A.

GARABAL HILL MICROPROBE DATA.

1	 2	 3	 4	 5	 6	 7	 8

	

FELD	 FELD	 FELD	 FELD	 FELD	 FELD	 FELD	 FELD

Si02	 62.9	 59.2	 64.8	 62.6	 59.1	 57.9	 58.8	 58.2

Ti02	 -	 .0	 .0	 .0	 .a	 .1	 .1	 .1

Al203	 22.2	 25.0	 22.2	 23.0	 26.0	 25.9	 25.1	 25.4

Fe2O3 -	-	 -	 -	 -	 -	 -	 -

FeD	 .5	 .3	 .1	 .2	 .2	 .1	 .1	 .2

MnO -	-	 -	 .1	 -	 .0	 .1	 -

MgO	 .5	 -	 .1	 .2	 .2	 .3	 .2	 .1

CaO	 1.8	 6.8	 1.7	 1.9	 7.1	 7.8	 7.0	 7.5

Na20	 8.9	 7.3	 9.5	 8.9	 7.1	 7.0	 7.6	 7.1
K2O	 1.4	 .3	 .6	 1.5	 .2	 .1	 .0	 .2

TOTAL	 98.1	 98.9	 99.0	 98.6	 99.7	 99.3	 98.9	 98.7

0	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000

Si	 11.334	 10.677	 11.490	 11.246	 10.560	 10.435	 10.603	 10.534

Ti	 -	 .001	 .001	 .003	 .003	 .007	 .012	 .010

Al	 4.708	 5.317	 4.642	 4.868	 5.475	 5.502	 5.343	 5.413

F3 -	-	 -	 -	 -	 -	 -	 -

F2	 .077	 .047	 .016	 .036	 .024	 .020	 .009	 .035

Mn	 -	 -	 -	 .012	 -	 .003	 .009	 -

Mg	 .140	 -	 .026	 .051	 .040	 .089	 .054	 .035

Ca	 .342	 1.313	 .321	 .369	 1.358	 1.509	 1.346	 1.450

Na	 3.095	 2.550	 3.249	 3.109	 2.443	 2.461	 2.670	 2.508

K	 .327	 .067	 .133	 .353	 .036	 .028	 .005	 .039

SUM	 20.022	 19.972	 19.879	 20.048	 19.939	 20.052	 20.050	 20.024

1 GH21B. 2 GH21C. 3 GH21D. 4 GH21E. 5 GH21F. 6 GH22A. 7 GH228. 8 GH22C.



Si02
Ti02
Al203
Fe203
FeD
MnO
Mg 0
CaO
Na20
K20
TOTAL
0
Si
Ti
Al
F3
F2
Mn
Mg
Ca
Na
K
SUM

FELD
63.4

22.2

.0

.0
3.5
9.3
.2

98.7
32.000
11.332

4.674

.013

.006

.011

.664
3.219
.041

19.961

2
FELD
63.7

21.6

.2

3:0
9.5
.2

98. 1
32.000
11 .430

.009
4.561

.027

.021

.567
3.292
.036

19.943

3
FELD
62.0

22.9

.2

4.8
8.3
.2

98.4
32.000
11.146

4.860

.036

.921
2.880
.041

19.885

4
FELD
61.5

23:6

.2

.2

4.8
8.2
.2

98.7
32.000
11 .035

.008
4.988

.029

.023

.925
2.865
.044

19.917

1 GH3C. 2 GH3D. 3 GH3E. 4 GH4A. 5 GH4A1

C27

GARABAL HILL MICROPROBE DATA.

Si02
Ti02
Al203
Fe 203
FeO
MnO
Mg 0
CaO
Na20
K20
TOTAL
0
Si
Ti
Al
F3
F2
Mn
Mg
Ca
Na
K
SUM

FELD
57.4

26.8

.2

8:3
6.9
.2

99.8
32.000
10 .317

.007
5.673

.024

.013
1 .588
2.393
.041

20.057

2
FELD
59.9

24.8

.2
6.3
8.1

99.4
32.000
10.729

5.233

.012

.064
1.202
2.797
.030

20.067

3
FELD
58.7

25.6

.0

7:1
7.6
.2

99.6
32.000
10.542

.016
5.413

.006

.008

.035
1.370
2.639
.055

20.082

4
FELD
61.7

24.8

.3

.0

.3
5.6
8.1
.2

101.0
32.000
10.850

5.139

.037

.003

.081
1.061
2.776
.045

19.991

5
FELD
58.6

25.3

7:3
7.1
.2

98.6
32.000
10.593

.007
5.391

.009

.024
1.405
2.505
.046

19.980

6
FELD
63.5

22:2

.2

.2
3.0
9.2
.5

98.9
32.000
11 .334

.007
4.674

.024

.014

.053

.573
3.178
.112

19.968

7
FELD
62. 1

.0
24.0

.2

.2
4.1
8.6
.5

99.6
32.000
11.034

.003
5.023

.022

.061

.777
2.948
.113

19.982

8
FELD
63.9

22.5

.2

3.8
8.9
.2

99.5
32.000
11.323

4.700

.022

.723
3.064
.052

19.885

1 GH220. 2 GH22E. 3 GH22F. 4 GH22G. 5 GH22H. 6 GH3A. 7 GH3B. 8 GH3B1.

GARABAL HILL MICROPROBE DATA.

5	 6	 7	 8

	

FELD	 FELD	 FELD	 FELD

	

62.6	 63.4	 63.1	 63.7

	

.1	 -	 .0	 -

	

22.3	 22.4	 21.8	 21.8

	

.1	 .2	 .1	 -

	

.0	 .0	 .1	 .1

	

.1	 .3	 .2	 -

	

3.8	 3.6	 2.9	 3.0

	

8.4	 9.0	 9.1	 9.3

	

.7	 .3	 .7	 .3

	

98.1	 99.2	 98.1	 98.0

	

32.000	 32.000	 32.000	 32.000

	

11.277	 11.283	 11.368	 11.430

	

.009	 -	 .003	 -

	

4.741	 4.707	 4.618	 4.607

	

.014	 .027	 .018	 -

	

.003	 .005	 .014	 .015

	

.016	 .066	 .062	 -

	

.724	 .691	 .563	 .568

	

2.949	 3.111	 3.191	 3.224

	

.168	 .059	 .159	 .066

	

19.902	 19.948	 19.995	 19.911

6 GH4A2. 7 GH4B. 8 GH4C.



C28

GARABAL HILL MICROPROBE DATA.

Si02
Ti02
Al203
Fe203
FeO
MnO
MgO
CaO
Na20
K20
TOTAL
0
Si
Ti
Al
F3
F2
Mn
Mg
Ca
Na
K
SUM

FELO
61.7

22.9

.0

4.9
8.8
.3

98.6
32.000
11 .097

4.851

.006

.953
3.078
.064

20.049

2
FELD
63.8

21.8

.2

.0

3:1
9.5
.3

98.6
32.000
11.399

4.600

.022

.002

.024

.586
3.276
.062

19.970

3
FELD
63.7

22.2

.2

.2
3.4
9.4
.2

99.3
32.000
11 .326

4.647

.031

.061

.644
3.233
.052

19.993

4
FELD
62.9

22.9

.3

.3
4.1
9.0
.5

100.0
32.000
11 . 150

.016
4.789

.042

.066

.773
3.090
.115

20.042

5
FELD
63.0

22.5

.3

.0
3.9
8.6
.3

98.6
32.000
11 .283

4.745

.037

.003

.746
2.993
.066

19.874

6 GH6F

6
FELD
62.6

.2
21.3

.0

.2
2.6
5.8
5.8

98.6
32.000
11.402

.029
4.571

.002

.060

.515
2.057
1.353

19.988

7
FELO
64.0

21.9

.2

3.2
9.3
.2

98.7
32.000
11.419

4.598

.030

.616
3.204
.036

19.903

8
FELD
63.1

22.2

2:6
8.1
2.5

98.8
32.000
11.349

4.712

.012

.029

.493
2.823
.578

19.996

1 GH6A. 2 GH6B. 3 GHSC. 4 GHGD. 5 GH6E 7 GH6G. 8 GH6H.

GARABAL HILL MICROPROBE DATA.

1	 2	 3	 4	 5	 6	 7	 8

	

FELD	 FELD	 FELD	 FELD	 FELD	 FELD	 FELD	 FELD
Si02	 62.6	 65.5	 64.4	 64.6	 63.4	 67.0	 66.5	 59.0
Ti02.2	 .1	 -	 -	 .1	 .0	 -	 .1
Al203	 22.7	 20.8	 22.0	 21.5	 23.6	 21.1	 22.4	 25.0
Fe203 -	-	 -	 -	 -	 -	 -	 -
FeO	 .2	 .2	 .3	 .0	 .2	 -	 .0	 -
MnO	 .0	 .1	 -	 -	 -	 -	 .1	 .0
MgO -	-	 .0	 .2	 .2	 .1	 .4	 -
CaO	 4.0	 1.2	 1.8	 1.7	 4.2	 .8	 2.4	 7.2
Na20	 8.5	 9.8	 9.5	 9.8	 9.1	 10.4	 10.1	 7.1
K20	 .3	 .4	 .5	 .6	 .1	 .4	 .1	 .3
TOTAL	 98.5	 98.1	 98.5	 98.6	 100.8	 99.9	 101.9	 98.8
0	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000
Si	 11.223	 11.698	 11.483	 11.529	 11.120	 11.729	 11.460	 10.651
Ti	 .023	 .011	 -	 -	 .011	 .003	 -	 .016
Al	 4.805	 4.384	 4.629	 4.518	 4.883	 4.355	 4.551	 5.325
F3 -	-	 -	 -	 -	 -	 -	 -
F2	 .024	 .033	 .043	 .006	 .028	 -	 .006	 -
Mn	 .003	 .008	 -	 -	 -	 -	 .007	 .005
Mg	 -	 -	 .003	 .058	 .044	 .037	 .113	 -
Ca	 .763	 .235	 .342	 .333	 .782	 .156	 .440	 1.389
Na	 2.951	 3.378	 3.293	 3.403	 3.105	 3.543	 3.364	 2.499
K	 .073	 .084	 .114	 .134	 .013	 .087	 .011	 .071
SUM	 19.864	 19.830	 19.907	 19.981	 19.987	 19.906	 19.952	 19.956

1 GH6I. 2 GH17A. 3 GH17B. 4 GH17C. 5 GH17D. 6 GH17E. 7 GH17F. 8 GH13A.



C29

GARABAL HILL MICROPRO8E DATA.

Si02
Ti02

Al203

Fe203

FeO

Mn 0

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

59.6

25.6

.2

.0

7.1

7.5

100.1

32.000

10.618

5.375

.030

.003

1.364

2.596

.016

20.001

2

FELD

58.6

.0

25.4

.2

7.4

6.8

.4

98.8

32.000

10.588

.003

5.412

.024

1 .639

2.377

.095

19.938

3

FELD

60.5

24.1

.0

5.7

8.2
.3

98.9

32.000

10.885

5. 104

.020

.003

1.089

2.867
.060

20.027

4

FELD

59.9

24.4

5:9

8.0

.2

98.5

32.000

10.814

5.194

.013

1.148

2.789

.051

20.009

5

FELD

59.4

.2

26.2

.2

.4
7.2

7.3
.3

101.2

32.000

10.497

.029

5.448

.010

.025

.092

1.362

2.498

.077

20.038

6

FELD

58.8

26.4

.2

.5
8.0

6.8

.3

101.1
32.000

10.418

5.518

033

.132
1.511

2.363

.077

20.033

7

FELD

58.8

25.5

.0

.0
7.3

6.8

.3

98.8

32.000

10.605

.007

5.420

.002

.005

1.612

2.391
.062

19.904

8

FELD

63.7

.3

18.5

.2

1.0

15.2

98.9

32.000

11.878

.046

4.070

.056

.358
3.625

20.032

1 GH138. 2 GH13C. 3 GH13D. 4 GH13E. 5 GH13F. 6 GH13G. 7 GH13H. 8 GH11A.

GARABAL HILL MICROPROBE DATA.

Si02

Ti02

Al2O3

Fe203

FeO
MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD
63.8

18.3

.0

.2

1.2

15.1

98.7
32.000

11.925

.017

4.032

.003

.045

.442

3.599

20.063

2
FELD

63.8

18:7

.3

1.6

15.5

99.9

32.000

11 .837

.011

4.078

.009

.020

.080

.489

3.666

20. 191

3
FELD

63.8

.3

18.4

.0

1.3

16,2

98.2
32.000

11 .940

.045

4.052

.011

.002

.679

3.398

19.927

4

FELD

63.8

18.3

.0

.0

.2

.2

1.5

16.8

98.9
32.000

11.912

.010

4.017

.002

.006

.061

.030

.543

3.522

20.102

5
ILMN

.5

51.0

.0

45.1

1.8

.3

.0

98.8

6.000

.026

1.958

.001

1 .925

.077

.022

.001

.010

4.020

6
ILMN

.4

50.3

45.2

1.4

.0

.2

97.6

6.000

.021

1.962

1.961

.062

.001

.017

4.025

7	 8

	

MAGN	 MAGN

	

.5	 .4

	

.2	 .1

-	 .4

	

90.5	 91.0

	

.3	 .1

-	 .3

-	 .0

	

91.6	 92.3

	

32.000	 32.000

	

.211	 .164

	

.059	 .034

-	 .174

	

31.321	 31.174

	

.112	 .021

-	 .031

	

.027	 -

-	 .222

-	 .016

	

31.730	 31.834

1 GH3A. 2 GH3B. 3 GH3C. 4 GH6A. 5 GH1OA. 6 GH1OB. 7 GH11A. 8 GH11B. 	 -



C30

GARABAL HILL MICROPROBE DATA.

Si02

Ti02

Al203

Fe 2 03

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Pig

Ca

Na

K

SUM

MAGN

.4

.7

.6

86.8

.2

89. 1

32.000

• 164

.215

.312

30.503

.025

.132

.059

.114

31.522

2

MAGN

.4

88.8

.0

.2

.3

.0

89.9

32.000

.148

.032

.030

31.337

.011

.101

.036

.213

.011

31.917

3
MAGN

.4

90. 1

90.9

32.000

.184

.025

31.479

.025

.063

.059

31.833

4
MAGN

.4

.2

90.8

.0

.3

91.7

32.000

.182

.062

31.389

.006

.232

31.872

5
MAGN

.3

90.2

.3

.0

.2

.0

91.2

32.000

.133

.054

31.438

.116

.019

.154

.005

31.919

6

MAGN

.3

.2

91.9

.2

92.9

32.000

.122

.058

.039

31.386

.067

.092

.071

31.836

•1
MAGN

.4

90.5

.2

.0

.4

91.7

32.000

.169

.022

.063

31.245

.059

.049

.013

.312

31.933

8

MA G N

.4

.0

.2

93.2

.0

94.2
32.000

.177

.012

.109

31.359

.024

.030

.070

.021

31.802

1 GH1OA. 2 GH22A. 3 GH3A. 4 GH4A. S GH4A. 6 GH6A. 7 GH6B. 8 GH6C.

GARABAL HILL MICROPROBE DATA.

Si02
Ti02

Al203

Fe 2 03

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

Mg. NO

MAGN

.5

.2

91.1

.0

.4

92.3

32.000

.193

049

31.277

.073

.013

.303

31.909

.2

2

CHLR

32.9

2.4

15.2

19.9

.2

14.4

.2
5.6

90.7

28.000

6.656

.366

3.638

3.371

.038

4.333

.082

1.434

19 .918

56.2

3
CHLR

26.9

17.2

22.4

.6

18.0

.0

.3

85.5

28.000

5.760

4.349

4.012

.100

5.756

.007

.129

.036

20.148

58.9

4
CHLR

26.9

17.0

23.4

.3

17.9

.2

85.8

28.000

5.772

4.293

... 191

.062

5.708

.021

.066

20.114

57.7

5
CHLR

26.8

19.9

22.5

.3

18.4

.0

.3

88.2
28.000

5.526

.012

4.848

3.886

.045

5.655

.009

.112

20.094

59.3

6
CHLR

26.2

18.7

23.6

.2

17.0

.4

.0

86.1

28.000

5.591

.008

4.710

4.214

.040

5.403

157

.003

20.126

56.2

7

CHLR

27.8

18.1

20.1

.4

20.3

.8

87.7

28.000

5.729

.008

4.381

3.469

.073

6.235

.331

.026

20.252

64.3

8
CHLR

28.2

17.3

20.6

.0

20.7

87:1

28.000

5.831

.008

4.224

3.565

.005

6.388

.036

.018

20.076

64.2

1 GH13. 2 GH11A. 3 GH11B. 4 GH15A. 5 GG15B. 6 GH15C. 7 GH21A. 8 GH21B.
Mg. NO = 100*Mg/(Mgi-Fe)



4
CHLR

28.0

17:6

21.1

.2

19.3

.3

86.5

28.000

5.839
.009

4.341

3.685

.027

6.004

.025

.101

20.031

62.0

5

CHLR

27.5

17:9

21.6

.2

19.6

.7

.0

87.7

28.000

5.705

.019

4.382

3.746

.033

6.046
.020

.261

.011

20.222

61.7

6

CHLR

28.7

16.2

17.4

.2

22.0

84.7

28.000

6.015

.014

3.989

3.051

.034

6.864

.019

19.986

69.2

7

CHLR

28.4

16.7

20.2

.0

20.4

.0

86.0

28.000

5.939
.011

4.102

3.524

.007

6.363

.013

.045

.008

20.019

64.4

8

CHLR

28.1

16:7

20.6

.3

19.9

.2

85.8

28.000

5.915
.013

4.131

3.617

.045

6.244

.086

20.050

63.3

4

CHLR

32.3

.7

15.9

19.1

.3

17.6

.6

1.6

88.1

28.000

6.561

.102

3.804

2.249

.050

5.334

.244

.423

19.768

62. 1

5
CHLR

34. 1
1.3

14.5

17.0

.4

16.6

.9
6.0

90.6

28.000

6.833

.193

3.431

2.844

.065

4.949

.011

.331
1 .536

20.192

63.5

6
CHLR

32.6

1.7

13.8

17.6

.3

15.8

.4

4.5

86.8

28.000

6.807

.273

3.392

3.075

.055

4.930

.020

.142
1.201

19.896

61.6

7
CHLR

34.7

3.4

14.5

18.2

.4

13.1

.2

91.9

28.000

6.932

.513

3.406

3.045

.059

3.893

.085
1.923

19.857

56.1

8
CHLR

28.1

.2

17.3

20.4

.5

20.8

.8
.cl

88. 1

28.000

5.774

.026

4.194

3.501

.085

6.370

.303

.003

20.255

.64.5

C3 1

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

CHLR	 CHLR	 CHLR

Si02	 27.5	 28.5	 28.5
Ti02	 -	 . 1	 -

Al203	 17.6	 17.2	 17.8
Fe203	 -	 -	 -

FeO	 20.9	 20.6	 20.5
MnO	 .3	 .1	 .2

MgO	 19.6	 20.5	 20.7
CaO	 .1	 .1	 .1

Na20	 .3	 .2	 .2
K20	 .1	 .1	 .0

TOTAL	 86.4	 87.4	 88.0

0	 28.000	 28.000	 28.000

Si	 5.769	 5.881	 5.830
Ti	 -	 .015	 -

Al	 4.355	 4.183	 4.284

F3 -	-	 -

F2	 3.654	 3.557	 3.505
Mn	 .057	 .012	 .031

Mg	 6.135	 6.291	 6.311
Ca	 .022	 .029	 .020

Na	 .106	 .064	 .087

K	 .019	 .024	 .010

SUM	 20.116	 20.056	 20.077

Mg. NO	 62.7	 63.9	 64.3

1 GH21C. 2 GH21D. 3 GH21E. 4 GH21F. 5 GH21G. 6 GH21H. 7 GH21I. 8 GH21J.

Mg. NO	 100*Mg/(Mg+Fe}

GARABAL HILL MICROPROBE DATA.

1	 2	 3

	

CHLR	 CHLR	 CHLR

5±02	 32.1	 37.5	 30.4
Ti02	 1.3	 .9	 .7

Al203	 13.9	 16.4	 15.1
Fe203	 -	 -	 -

FeO	 20.9	 16.4	 20.2

MnO	 .6	 .5	 .4

MgO	 16.1	 12.8	 17.8

CaO	 .2	 .0	 .1

Na20	 .2	 .3	 -
K20	 3.1	 4.8	 1.4

TOTAL	 88.1	 89.6	 86.0
0	 28.000	 28.000	 28.000

Si	 6.664	 7.398	 6.387
Ti	 .201	 .126	 .103

Al	 3.405	 3.811	 3.741
F3 -	-	 -

F2	 3.628	 2.712	 3.551
Mn	 .062	 .082	 .075
Mg	 4.994	 3.778	 5.577
Ca	 .036	 .008	 .018
Na	 .072	 .111	 -
K	 .811	 1.199	 .378
SUM	 19.873	 19.225	 19.829
Mg. NO	 57.9	 58.2	 61.1

1 GH22A. 2 GH3A. 3 GH4A. 4 GH4B. 5 GH4C. 6 GH4D. 7 GH4E. 8 GH4F.
Mg. NO	 100*Mg/(Mg+Fe)



4
CHLR
33.6

13:8

16.9

21.9
1.8
.2

88:5
28.000
6.686
.013

3.260

2.806
.024

6.483
.375
.089
.020

19.735
69.8

5
CHLR
31.0

14:8

17.1
.0

22.5
.7
.7

87.0
28.000
6.307
.011

3.544

2.910
.003

6.822
.161
.264
.036

20.060
70. 1

6
CHLR
30.0

16.2

16.4
.2

23.7

.4

.0
87.0

28.000
6.073

3.868

2.773
.031

7.139
.028
157

.008
20.076

72.0

7
CHLR
30.3

15.8

17.3

22:8
.3

.0
86.7

28.000
6.176

3.788

2.947
.022

6.920
.057
.036
.005

19.950
70.1

8
CHLR
30.2

15.5

16.9
.4

22.5
.2
.4

86.1
28.000
6.201

3.746

2.900
.063

6.882
.035
.175
.026

20.026
70.6

4
CHLR
26.6

19:2

20.0
.2

19.4

.3

.0
86.0

28.000
5.566
.017

4.749

3.512
.043

6.069
.013
.138
.011

20.117
63.3

5
CHLR
27.2

20:0

19.8
.3

20.2

.5

88:1
28.000
5.546
.009

4 .807

3.371
.043

6. 140
.011
.206
.023

20.155
64.6

7
MUSC
47.6

.0
28.8

2.9
.0

3.4

.3
11.2
94.4

22.000
6.497
.004

4 .626

.335

.003

.689

.016

.074
1 .954

14.200
67.3

6
CHLR
26.9

20.6

17.7
.2

21.4

.7

87.5
28.000
5.468

4.934

3.006
.029

6.475
.020
.264

20. 197
68.3

C32

GARABAL HILL MICROPROBE DATA.
1	 2	 3

	

CHLR	 CHLR	 CHLR
Si02	 29.1	 28.5	 36.0
Ti02	 .6	 -	 2.0
Al203	 14.9	 15.8	 14.5
Fe203	 -	 -	 -
FeD	 22.6	 20.8	 16.6
MnO	 .4	 .3	 .5
MgO	 16.6	 19.6	 16.0
CaO	 .1	 .1	 .1
Na20	 .0	 -	 .6
K20	 .7	 .3	 7.4
TOTAL	 85.0	 85.3	 93.5
0	 28.000	 28.000	 28.000
Si	 6.269	 6.049	 6.994
Ti	 .091	 -	 .290
Al	 3.783	 3.949	 3.314
F3 -	-	 -
F2	 4.067	 3.686	 2.703
Mn	 .079	 .056	 .077

Mg	 5.331	 6.185	 4.632
Ca	 .021	 .014	 .017
Na	 .013	 -	 .219
K	 .204	 .076	 1.847
SUM	 19.857	 20.015	 20.092
Mg. NO	 56.7	 62.7	 63.2

1 GH4G. 2 GH4H. 3 GH6A. 4 GH14A. 5 GH14B. 8 GH14C. 7 GH14D. 8 GH14E.
Mg. NO	 100*Mg/(Mg+Fe)

GARABAL HILL MICROPROBE DATA.
1	 2	 3

	

CHLR	 CHLR	 CHLR
SiO2	 26.6	 26.8	 27.0
Ti02	 .0	 .2	 .1
Al2O3	 20.0	 20.4	 19.7
Fe2O3	 -	 -	 -
FeD	 18.8	 16.7	 19.7
MnO	 .3	 .0	 .1
MgO	 20.3	 21.7	 19.5
CaO	 .0	 -	 .0
Na2O	 .3	 .0	 .5
K20	 -	 -	 .0
TOTAL	 86.3	 85.8	 86.6
0	 28.000	 28.000	 28.000
Si	 5.507	 5.502	 5.587
Ti	 .002	 .029	 .014
Al	 4.880	 4.944	 4.822
F3 -	-	 -
F2	 3.266	 2.877	 3.421
Mn	 .060	 .002	 .014
Mg	 6.267	 6.639	 6.034
Ca	 .004	 -	 .002
Na	 .133	 .008	 .181
K -	 -	 . 00
SUM	 20.118	 20.001	 20.081
Mg. NO	 65.7	 69.8	 63.E

1 GH17A. 2 GH17B. 3 GH17C. 4 GH17D. 5 GH17E. 6 GH17F. 7 GH17A.
Mg. NO = 100*Mg/(Mg+Fe)



3

PYRX

51.8

.2

.3

1.3

8.3

.2

14.0

22.4

.4

99:0

6.000

1.962
.006

.014

.037

.263

.008

.790

.910

.031

.003

4.024

75.0

5

PYRX

51.2

.2

.7

2.2

7.6
.4

14.2

21.5

.6

.0

98.6

6.000

1.947
.006

.031

.063

.241

.013

.803

.874

.042

.002

4.022

76.9

6
PYRX

51.6

.2

.4

.7

8.4

.3

13.6

22.3

.0

97.5

6.000

1.978
.004

.019

.020

.269

.009

.778

.916

.009

.000

4.003

74.3

7

PYRX

61.4

.3

1.7

9.4
.4

12.3
9.4

.3

.2

95.2

6.000

2.258
.008

.072

.288

.012

.674

.371

.019

.009

3.711

70.0

8

PYRX

54.2

.7

2.5

8.8
.5

19.1

11.9

1.2

.2
99.0

6.000

1.981
.018

106

.270

.015

1.043
.468

.084

.007

3.993

79.4

4

PYRX

52.4

.2

.7

6.8
.3

13.6

23.9

.2

98.2

6.000

1.987
.003

.011

.019

.216

.010

.769

.972

.015

4.002

78.0

C33

COMRIE MICROPROBE DATA.

1	 2

	

PYRX	 PYRX

SiO2	 52.4	 51.9

Ti02	 .3	 .3

Al203	 .9	 1.3

Fe203	 2.4	 -

FeO	 7.0	 9.6

MnO	 .2	 .2

MgO	 14.3	 15.0

CaO	 22.0	 18.3

Na20	 .6	 .4

K20	 -	 -

TOTAL	 100.1	 96.9

0	 6.000	 6.000

Si	 1.951	 1.983

Ti	 .009	 .009

Al	 .041	 .058

F3	 .066	 -

F2	 .219	 .306

Mn	 .001	 .006

Mg	 .793	 .855

Ca	 .880	 .748

Na	 .043	 .027

K -	 -

SUM	 4.008	 3.993

Mg. NO	 78.4	 73.6

1 CM9E. 2 CM9F. 3 CM9G. 4 CM9I. 5 CM9J. 6 CM9K 7 CiI2G. 8 CM1K.

Mg. NO	 100*Mg/(Mg^Fe)

COMRIE MICROPROBE DATA.

1	 2

	

AMPH	 AMPH

SIO2	 49.3	 47.7

TiO2	 .8	 1.1

Al2O3	 4.2	 5.3

Fe203	 1.1	 1.8

FeO	 11.0	 11.1

MnO	 .2	 .2

MgO	 15.7	 14.6

CaO	 11.5	 11.9

Na2O	 .8	 .8

K2O	 .4	 .4

TOTAL	 94.9	 94.8

0	 23.000	 23.000

Si	 7.337	 7.157

Ti	 .084	 .120

Al	 .742	 .937

F3	 .125	 .202

F2	 1.363	 1.391

Mn	 .026	 .025

Mg	 3.488	 3.255

Ca	 1.834	 1.912

Na	 .225	 .233

K	 .066	 .075

SUM	 15.291	 15.307

Mg. NO	 71.9	 70.1

3

AMPH

47.2

.3

5.6
4.0

13.2

.2

12.4

12.3

.8

.5

96.7

23.000

7.080

.028

.988

.455

1.661

.029

2.781

1.978

.241

.099

15.341

62.6

4

AM PH

53.0

.2

1.1
.8

12.3

.6

17.8

9.2

.4

95.6

23.000

7.775

.024

.190

.089

1.512

.077

3.883

1.450

.111

.011

15.122

72.0

5

AM P H

49. 1

1.0

5.2
2.3

10.6

.4

14.6

11.4

.6

96.3

23.000

7.239

.110

.899

.257

1.303

.049

3.215

1.793

.308

.107

15.281

71.2

6

AMPH

48.5

1.2

5.1
2.2

11.1

.5

14.6

11.5
1'. 4
.5

96.6

23.000

7.165

.132

.886

.242

1.365

.068

3.210

1 .825

.398

.094

15.385

70.2

7

AMPH

50.4

.7

3.5

11.9

.5

15.7

12.1

r.
.3

96.2

23.000

7.430

.076

.604

.011

1.469

.059

3.440

1.911

.317

.055

15.372

70.1

8

AM P H

50.5

2:9
1.0

10.3

.2

15.7

11.9

93.1

23.000

7.597

.008

.507

.118

1 .295
.031

3.532

1.911

.155

.010

15. 164

'73.2

1 CM9A. 2 CM9B. 3 CM9D. 4 CM9H. 5 CM2A. 6 CM2B. 7 CM2C. 8 CM2D.

Mg. NO	 100*Mg/(Mg^Fe)



5
AMPH

54.6

.9

.4

9.0

.3

18.0
12.6

.2

95.9
23.000
7.877

.005

.148

.038
1.081

.035
3.861

1.954

6
AM P H

53.2
.8

2.4

.8
8.0
.4

18.2
11.8

1.0
.2

96.8
23.000
7.617

.083

.397

.084

.959

.052
3.892

1.818

7

AMPH

54.8
.2
.8

7.3
.6

19.5
12.2

.5

.0
95.7

23.000

7.857
.021
.130

.874

.067
4.165

1.876

8
APIPH

53.8
.5

2.3

.3

8.3
.4

18.8
12.4

.9

98:0
23.000

7.619
.055
.387

.034

.984

.053
3.967
1.289

C34

COMRIE MICROPROBE DATA.

1	 2	 3	 4

	

AMPH	 AMPH	 APIPH	 AMPH
Si02	 49.4	 51.9	 51.9	 50.6
Ti02	 .9	 .2	 .3	 .8
Al203	 4.8	 2.6	 2.1	 3.4
Fe203	 2.4	 1.2	 .2	 2.0
FeO	 9.9	 10.7	 10.4	 9.8
MnO	 .4	 .6	 .4	 .5
MgO	 15.2	 16.3	 16.6	 15.7
CaO	 11.3	 12.0	 12.1	 11.5
Na20	 1.3	 .6	 .5	 1.0
1(20	 .4	 .2	 .3	 .4
TOTAL	 95.9	 96.3	 94.8	 95.7
0	 23.000	 23.000	 23.000	 23.000
Si	 7.275	 7.583	 7.668	 7.450
Ti	 .102	 .021	 .038	 .089
Al	 .828	 .450	 .373	 .593
F3	 .266	 .136	 .021	 .223
F2	 1.217	 1.311	 1.289	 1.202
Mn	 .045	 .073	 .044	 .060

Mg	 3.341	 3.544	 3.653	 3.447
Ca	 1.782	 1.882	 1.915	 1.811
1.202	 1.081	 .959	 .874	 .984
Mn	 .045	 .013	 .044	 .060	 .035	 .052	 .067	 .053
Mg	 3.341	 3.544	 3.653	 3.447	 3.861	 3.892	 4.165	 3.967
Ca	 1.782	 1.882	 1.915	 1.811	 1.954	 1.818	 1.8764.2
78.1	 80.2	 82.7	 80.1

1 CM2E. 2 CM2F. 3 CM2H. 4 CM2I. 5 CM2J. 6 CMIA. 7 CMIB. 8 CM1C.

Mg. NO	 100*Mg/(Mg^Fe)

COMRIE MICROPROBE DATA.

1	 2

	

AMPH	 AMPH
Si02	 52.7	 54.9

Ti02	 .6	 .1

Al2O3	 2.8	 1.5
Fe203	 1.2	 .8

FeO	 8.6	 7.3
MnO	 .4	 .4
PIgO	 17.9	 19.5
CaO	 11.7	 12.0
Na20	 1.0	 .9
K20	 .2	 .0

TOTAL	 97.2	 97.4
0	 23.000	 23.000

Si	 7.555	 7.762
Ti	 .069	 .010

Al	 .468	 .253
F3	 .134	 .088
F2	 1.025	 .858
Mn	 .051	 .043

Mg	 3.813	 4.108
Ca	 1.794	 1.814
Na	 .289	 .236
K	 .044	 .005
SUM	 15.241	 15.178
Mg. NO	 78.8	 82.7

3
APIPH

53.3
.8

2.8
1.7
7.7

.3
18.1
11.9

1.0
.2

97.7
23.000
7.559

.080

.472
176

.917

.038
3.836
1.807

.270

.033
15.188

80.7

4
AMPH
53.9

.3
1.7

.5
8.1

.4
18.8
11.8

.9

.2

96.6
23.000
7.720

.036

.288

.051

.968

.046
4.020
1.808

.247

.027

15.212

80.6

5
AMPH
52.9

.5
2.1
1.2
7.6

.6
17.9
12.0

.9

95:6
23.000
7.663

.052

.359
129

.926

.074
3.855
1.856
.242

.013
15.168

80.6

6
AM PH
53.3

.7
2.6

.9
8.5

.6
18.8
12.0

.8

.2
98.3

23.000
7.538

.078

.437

.093
1.006

.066
3.971
1.812

.211

.027
15.238

79.8

7
8101
37.2

4.9
12.5

14.9
.3

14.7
.2
.2

9.1
93.9

22.000
5.658

.560
2.239

1 .897
.044

3.324
.026
.065

1.767
15.579

63.7

8
8101
37.4
4.8

12.6

16.5

14.4

.5
9.5

95.8
22.000
5.629

.542
2.232

2.070
.014

3.227
.016
.152

1.814
15.695

60.9

1 CM1D. 2 CM1E. 3 CM1F. 4 CMIG. 5 CM1H. 6 CM1J. 7 CM5A. 8 CM5B.
Mg. NO	 100tMg/(MgFe)



3
B LOT
37.7
4.7

12.5

14.7
.2

15.1
.2
.3

9.0
94.4

22.000
5.686
.535

2.216

1.855
.029

3.407
.026
.097

1.739
15.590

64.8

4
B 101
36.3
4.8

13.1

17.2
.2

13.1

.2
9.2

94.3
22.000
5.577
.549

2.372

2.210
.021

3.006
.020
.065

1.799
15.620

57.6

6
8101
35.7
5.6

13.4

17.5

12.6

.3
9.2

94.5
22.000
5.483
.646

2.429

2.242
.016

2.884
.016
.074

1.806
15.597

56.3

7
8101
35.9
5.8

13.6

17.0

12:6
.2
.3

9.4
94.9

22.000
5.481
.665

2.445

2.172
009

2.874
.025
.095

1.827
15.592

57.0

5
B 101
36.1
5.3
13.4

17.2

12.7

.4
9.2

94.2
22.000
5.544
.606

2.420

2.204

2.903

.116
1 .805

15.599
56.8

8
BlOT
36.4
5.6

13.0

17.4

12.8

.4
9.0

94.7
22.000
5.559
.637

2.346

2.216
.018

2.919

.110
1 .759

15.564
56.8

C35

COMRIE MICROPROBE DATA.
1	 2

	

6101	 BlOT
Si02	 37.0	 37.7
Ti02	 4.1	 4.6
Al203	 12.6	 13.2
Fe203	 -	 -
FeO	 15.2	 15.7
MnO	 .1	 .2
MgO	 15.1	 14.9
CaO	 .1	 -
Na20	 .2	 .2
K20	 8.5	 9.2
TOTAL	 92.9	 95.7
0	 22.000	 22.000

Si	 5.675	 5.628
Ti	 .469	 .518
Al	 2.282	 2.328
F3 -	-
F2	 1.946	 1.962
Mn	 .018	 .023

Mg	 3.455	 3.323
Ca	 .010	 -
Na	 .054	 .064
K	 1.666	 1.755

SUM	 15.575	 15.600
Mg. NO	 64.0	 62.9

1 CM5C. 2 CMSD. 3 CM5E. 4 CM9A. 5 CM9B. 6 CMSC. 7 CM9D. 8 CMSE.
Mg. NO	 100*Mg/(Mg^Fe)

COMRIE MICROPROBE DATA.
1	 2

	

BlOT	 8101
Si02	 34.3	 35.9
Ti02	 5.2	 5.6

Al203	 13.1	 13.4
Fe203	 -	 -
FeO	 17.2	 16.7
MnO	 .2	 .3
MgO	 12.0	 12.3
CaO	 -	 -
Na20	 .6	 .2
K20	 8.8	 9.2
TOTAL	 91.0	 93.5
0	 22.000	 22.000
Si	 5.474	 5.540
Ti	 .620	 .649
Al	 2.464	 2.437
F3 - 	-
F2	 2.292	 2.160
Mn	 .027	 .038
Mg	 2.845	 2.831
Ca -	-
Na	 .118	 .063
K	 1.787	 1.814
SUM	 15.626	 15.531
Mg. NO	 55.4	 56.7

3
BLOT
36.4
4.1
13.0

16.3

13.5
.0
.5

9.4
93.4

22.000
5.630
.474

2.367

2.110
.016

3. 109
.005
153

1 .869
15.713

59.6

4
8101
34.7
3.3
13.4

16.9
.7

15.5

.3
6.7

91.5
22.000
5.435
.390

2.474

2.208
.090

3.611
.017
.094

1.333
15.652

62. 1

5
B LOT
32.6
1.8

15.3

17.1
.3

17.9
.2
.3

3.0
88.4

22.000
5.173
.213

2.871

2.266
.038

6.232
.036
.092
.608

15.529
65.1

6
BlOT
36.9
4.4
13.5

17.4

13.2
.0

9.3
94.9

22.000
5.609
.498

2.427

2.207
.014

2.997
.003
.038

1.810
15.604

57.6

7
8101
36.5
3.8

13.1

16.4
.4

14.2
.2
.3

8.5
93.4

22.000
5.613
.440

2.377

2.112
.056

3.251
.030
.093

1 .667
15.638

60.6

8
BlOT
37. 1
4.2
13.2

17.2

13.4

9:6
95.0

22.000
5.639
.478

2.370

2.188
.013

3.045
.008
.061

1 .870
15.653
'58.2

1 CM9F. 2 CMBG. 3 CM2A. 4 CM2B. 5 CM2C. 6 CM2D. 7 CM2E. 8 CM2F.
Mg. NO	 100*Mg/(Mg+Fe)



5

BlOT

34.7
4.0

13.8

17.1

.0

15.2

6.7

91.6

22.000

5.408

.465

2.528

2.231

.003

3.528

.022

.018

1.361

15.563

61.3

6

B rOT

36.6
5.0

13.8

15.8

14.6

.5

8.6

95. 1

22.000

5.502

.567

2.441

1.991

.015

3.275

.018

.158

1 .647

15. 613

62.2

7

BlOT

37.4
5.0

13.7

16.1

.2

14.7

.2
9.5

96.8

22.000

5.545
.559

2.393

1.993

.020

3.256

.010

.049
1.801

15.625

62.0

3

B rOT

36.6

4.2

12.7

16.8

.4

13.1

4

BlOT

36.7
4.1

12.8

17.2

.4

13.7

.0

9.3

93.2

22.000

5.678

.486

2.327

2.172

.049

3.033

.030

1 .837

15.609

58.3

9.3

94.2

22.000

5.639

.476

2.315

2.207

.047

3.132

.002

1.828

15.643

58.7

8

BlOT

37.5
4.1

11.1

12.6

.2

16.0

8.3

89.9

22.000

5.860
.487

2.044

1.649

.029

3.725

.018

1.656

15.468

69.3

C36

COMRIE MICROPROBE DATA.

1	 2

	

BlOT	 8101

Si02	 35.0	 35.0
Ti02	 4.8	 4.6

Al203	 12.9	 12.8

Fe203	 -	 -

FeO	 16.7	 17.2
MnO	 .6	 .3

MgO	 12.6	 12.3
CaO	 -	 .0

Na2O	 .5	 .6

K20	 8.9	 8.9

TOTAL	 91.8	 91.6

0	 22.000	 22.000

Si	 5.530	 5.551

Ti	 .565	 .563

Al	 2.408	 2.396

F3 -	-

F2	 2.210	 2.275

Mn	 .056	 .034

Mg	 2.968	 2.908

Ca	 -	 .007

Na	 .144	 .185

K	 1.786	 1.807

SUM	 15.665	 15.704

Mg. NO	 57.3	 56.1

1 CM2G. 2 CM2H. 3 CM2I. 4 CM23. 5 CM1A. 6 CM1B. 7 CHiC. 8 CM1D.

Mg. NO	 100tMg/(Mg4Fe)

COMRIE MICROPROBE DATA.

1	 2

	

8101	 BlOT

S102	 35.0	 33.3

TiO2	 4.2	 3.0

Al2O3	 17.8	 14.3

Fe2O3	 -	 -

FeO	 15.9	 16.6

MnO	 .1	 .2

MgO	 12.4	 20.4

CaO	 .1	 .1

Na20	 .8	 .5

K20	 9.5	 1.8

TOTAL	 95.8	 90.2

0	 22.000	 22.000

Si	 5.255	 5.138

Ti	 .473	 .343

Al	 3.141	 2.601

F3 -	-

F2	 1.999	 2.139

Mn	 .009	 .027

Mg	 2.782	 4.683

Ca	 .016	 .023

Na	 .236	 .177

K	 1.818	 .352

SUM	 15.728	 15.483
Hg. NO	 58.2	 68.6

3

8101

37.2
5.4

13.4

15.4

14.7

.6
9.5

95.2

22.000

5.538

.601

2.354

1.915
.016

3.264

.008

.171
1 .803

15.670

63.0

4

B lOT

37.7

5.2

13.4

15.2

15.2

.5
9.7

96.9
22.000

5.563

.577

2.335

1.873

.014

3.345

.143
1 .827

15.678

64.1

5

BlOT

36.6

5.3

13.6

15.6

.3

14.9

.5
8.8

95.6

22.000

5.483

.602

2.393

1.959

.037

3.333

.137
1.684

15.629

63.0

6

B 101

34.9

4.8

14.1

15.7

.2

15.4

.4
6.8

92.3

22.000

5.371

.553

2.549

2.021

.031

3.536

.012

.119

1.335

15.529

63 .6

7

B lOT

36.1

3.2

15.7

13.6

.5

15.9

.3

5:5

90.8

22.000

5.513

.365

2.823

1.737

.062

3.616

.044

.027
1 .074

15.261

67.5

B

BlOT

35.1

3.5

14.9

16.2

.3

16.9

.8
6.6

94.4

22.000

5.290

.40

2.650

2.043

.035

3.797

.011

.240

1.278

15.744

'65.0

1 CM1E. 2 CM1F. 3 CM1G. 4 CM1H. 5 CM1I
	

6 CMIJ. 7 CM6A. 8 CM6B.
Mg. NO	 100*Mg/(Mg^Fe)



C37

COMRIE MICROPROBE DATA.
1	 2

	

BlOT	 BlOT

Si02	 31.3	 32.6
Ti02	 3.1	 3.3
Al203	 14.9	 16.3
Fe203
FeO
	

19.5
	

16.8
MnO	 .4	 .3
MgO
	

16.7
	

17.7
CaO	 .2

Na20	 .2	 .6
K20
	

3.0
	

2.7
TOTAL
	

89.1
	

90.5
0
	

22.000
	

22.000
Si
	

5.017
	

5.045
Ti	 .374	 .382
Al
	

2.807
	

2.970
F3

F2
	

2.613
	

2.177
Mn	 .050	 .037
Mg
	

3.993
	

4.088
Ca	 .009	 .038
Na	 .062	 .177
K	 .622	 .529
SUM
	

15.547
	

15.442
Mg. NO
	

60.4
	

65.3

3
BlOT

34.4
3.7
15.7

16.9
.4

16.4

.3
5.4

93. 1
22.000
5.229
.420

2.815

2.144
.045

3.715
.010
.083

1.050
15. 510

63.4

4
BlOT

36.0
4.2

13.6

16.0
.9

14.9

.7
9.3

95.7
22.000
5.450
.477

2.432

2.020
.111

3.348
.015
.217

1.791
15.861

62.4

5
8101

36.6
4.4

13.1

14.9
.4

14.7

.4
9.1

93.8
22.000
5.591
.510

2.351

1 .896
.054

3.351
.023
.121

1.774
15.671

63.9

6
8101

36.7
4.4
13.6

16.2
.6

15.2

.7
9.1

96.5
22.000
5.479
.490

2.388

2.026
.078

3.392
.011
.209

1 .733
15.807

62.6

7
BlOT

36.6
3.9

13.1

15.3
.5

14.4
.0

8:9
92.7

22.000
5.643
.452

2.380

1.971
.063

3.316
.007
.015

1.752
15.598

62.7

8
8101

36.6
4.3

13.4

15.2

.8
14.6

.3
9.3

94.5

22.000
5.567

.488

2.396

1.930

.099
3.309
.013
.080

1.810
15.691

63.2

1 CM6C. 2 CM6D. 3 CM6E. 4 CM6F. 5 CM7A. 6 CM7B. 7 CM7C. 8 CM7D.

Mg. NO	 100*Mg/(Mg^Fe)

COMRIE MICROPROBE DATA.

1	 2

	

BLOT	 BlOT

SiO2	 37.2	 36.6
Ti02	 4.2	 4.3
Al203	 14.0	 13.3
Fe2O3	 -	 -

FeO	 15.3	 15.2
MnO	 .7	 .3
MgO	 15.5	 15.0
CaO	 .0	 .1

Na20	 .6	 .3
K2O	 9.2	 9.2
TOTAL	 96.6	 94.2

0	 22.000	 22.000
Si	 5.520	 5.570
Ti	 .468	 .490
Al	 2.447	 2.375
F]	 -	 -

F2	 1.895	 1.939
Mn	 .083	 .032

Mg	 3.418	 3.392

Ca	 .003	 .011

Na	 .173	 .097
K	 1.738	 1.791
SUM	 15.744	 15.697
Mg. NO	 64.3	 63.6

3
8101

33.5

3.5

13.9

17.2

.5

16.1

.3
5.7

90.7

22.000

5.284

.420
2.574

2.264

.064
3.774
.008
.098

1 . 144
15.630

62.5

4

B lOT
37.2

4.2

12.9

15.1

.5

14.9

.0

.3
9.4

94.5

22.000
5.641

.478

2.306

1.912

.060
3.371

.005

.088
1 .822

15.683
63.8

5

B lOT

36.9
4.8

13.2

15.6

.5
14.6

.5
9.5

95.5
22.000

5.555
.538

2.347

1 .963
.059

3.285

.158

1.818

15.721

62.6

6
8101

37.5

4.6

13.7

15.0

.6
15.2

.6
9.5

96.5

22.000

5.565
.511

2.393

1.857

.073
3.354

.161

1.791

15.704

64.4

7

8101

36.6

5.0

13.6

15.2

.7
14.3

.7

9.5
95.6

22.000
5.516

.562

2.407

1.919

.091

3.206
.010

.193
1 .825

15.728

62.5

8
8101

37.1
4.7

13.6

15.3

.6
15.1

.6

9.1

96.1
22.000
5.538
.521

2.392

1.904

.078
3.350

.013

.168

1 .729

15.693

• 63 . 8

1 CM7E. 2 CM7F. 3 CM7G. 4 CM7H. 5 CM7I. 6 CM?.]. 7 CM7K. 8 CM7L.

Mg. NO	 100*Mg/(Mg^Fe)



3

B 101

36.9

4.2

13.4

14.9

.6

15.2

.0

.5
9.1

94.8

22.000

5.566

.475

2.390

1.881

.073

3.418

.005

.152

1 .760

15.721

64.5

5

FELD

58. 1

25.5

.0

7.8

6.7

.4

98.7

32.000

10.521

.014

5.446

.020

.014

.011

1.505

2.336
.088

19.954

35.4

6

FELD

58.9

25:9

.3

.0

7:3

6.9
.4

99.9

32.000

10.539

.009

5.455

.049

.005

.024

1.399

2.390
.094

19.965

32.7

4

FELD

58.4

25:7

.3

7.5

7.0

.3

99.1
32.000

10.530

.016

5.452

.038

1.460

2.444
.062

19.981

7
FELD

57.4

25.2

.6

8

FELD

57.3

25:4

.3

7.9

6.5

.5

98.1
32.000

10.493

.015

5.422

.084

.027

1.540

2.287

.112

19.980

24.5

7.8

6.6
.4

98.1

32.000

10.474

.007

5.474

.047

.027

1.525

2.353

103

20.010

'36.5

C38

COMPIE MICROPROBE DATA.

1	 2

	

BlOT	 BlOT

Si02	 35.6	 37.6

Ti02	 4.0	 3.9

Al203	 13.0	 13.3

Fe203	 -	 -

FeO	 15.4	 15.5

MnO	 .7	 .3

MgO	 14.2	 15.7
CaO	 -	 . 1

Na20	 .1	 .7

K20	 8.5	 9.4

TOTAL	 91.4	 96.6

0	 22.000	 22.000

Si.	 5.578	 5.587

Ti	 .468	 .434

Al	 2.410	 2.332

F3 - 	-

F2	 2.021	 1.925

Mn	 .089	 .042

Mg	 3.324	 3.482

Ca	 -	 .021

Na	 .015	 .202

K	 1.699	 1.781

SUM	 15.605	 15.804

Mg. NO	 62.2	 64.4

3

B lOT

37.0

4.2

13.5

15.4

.5

14.4

.6

9.3

94.9

22.000

5.588

.482

2.406

1 .945

.069

3.252

.185

1.784

15.711

62.6

4

BlOT

37.1

4.6

13.6

15.6

.7

14.9

.6

9.3

96.2

22.000

5.547

.489

2.388

1 .952

.085

3.325

.019

.165

1 .769

15.737

63.0

5

BlOT

35.1

3.6

14.5

16.0

.6

16.3

.5

6.8

93.3

22.000

5.350

.414

2.609

2.039

.072

3.716

.148

1.316

15.664

64.6

6

8101

37.1

6.3

13.3

15.7

.6

16.6

.3

9.4

95.2

22.000

5.595

.492

2.359

1.975
.075

3.276
.015

.082

1.812

15.681
62.4

7

B tOT

35.8

3.8

13.4

15.6

.7

15.5

.0

.4

7.9

93. 1
22.000

5.496

.443

2.431

2.008

.085

3.549
.005

.119

1.541

15.676

63.9

8

8101

36.8

6.7

13.4

14.8

.9

14.1

.2

.5

9.2

94.7

22.000

5.574

.538

2.396

1.880

.113

3.195
.028

153

1.783

15.658

63.0

1 CM7M. 2 CM8A. 3 CM8B. 4 CM8C. 5 CM8D. 6 CM8E. 7 CM8F. 8 CM8G.
Mg. NO: 100*Mg/(Mg^Fe)

COMRIE MICROPROBE DATA.

1	 2

	

8101	 BlOT

Si02	 37.4	 37.1

1.02	 4.2	 5.3

Al203	 13.3	 13.4

Fe203	 -	 -

FeO	 15.2	 15.1

MnO	 .6	 .5

MgO	 15.3	 13.9

CaO	 -	 . 1

Na20	 .6	 .2

K2O	 9.6	 9.5

TOTAL	 96.2	 95.1

0	 22.000	 22.000

Si	 5.583	 5.594

Ti	 .466	 .602

Al	 2.348	 2.385

F3 -	-

F2	 1.899	 1.904

Mn	 .073	 .068

Mg	 3.408	 3.112

Ca	 -	 .010

Na	 .165	 .044
K	 1.834	 1.831

SUM	 15.777	 15.549

Mg. NO	 64.2	 62.0

1 CM8I-I. 2 CM8I. 3 CMB.J. 4 CM5A. 5 CM5B. 6 CM5C. 7 CM5D. 8 CM9A.
Mg. NO = lOOtMg/(Mg+Fe)



C39

COMRE MICROPROBE DATA.

Si02
Ti02
Al203
Fe203
FeO
MnO
Mg 0
Ca 0
Na20
K20
TOTAL
0
Si.
Ti
Al
F3
F2
Mn
Mg
Ca
Na
K
SUM

FELD
57.6

20.0

.3

.0
8.1
6.4
.4

92.9
32.000
11 .095

.007
4.549

.050

.009
1.662
2.395
.108

19.875

2
FELD
59.5

24.7

.3

6.6
7.5
.3

99.0
32.000
10.728

5.244

.048

1 .282
2.631
.064

19.998

3
FELD
57.5

26.3

.2

8.1
6.3
.3

98.8
32.000
10.416

5.609

.032

1 .577
2.216
.076

19.926

4
FELD
60.7

23.4

.2

5.3
8.1
.2

97.9
32.000
10.997

4.991

.036

1.033
2.860
.039

19.957

5
FELD
63.7

23.6

.2

.3
4.4
8.9
.3

101.6
32.000
11 .109

.014
4.852

.031

.009

.081

.822
2.995
.073

19.985

6
FELD
59.5

24.3

6.8
7.5
.3

98.5
32.000
10.762

.007
5.177

.021

1 .323
2.640
.065

19.995

7
FELD
61.1

23.2

.2

5.4
7.8
.3

98.0
32.000
11.050

4.950

.029

1.039
2.749
.067

19.883

8
FELD
62.2

22.4

.3

.0

4.4
8.2
.3

97.9
32.000
11 .229

.007
4.771

.041

.005

.849
2.878
.076

19.855

1 CM9B. 2 CM2A. 3 CM2B. 4 CM2C. 5 CM2O. 6 CM2E. 7 CM2F. 8 CM2G.

COMRIE MICROPROBE DATA.

Si02
TiO2
Al203
Fe 203
FeO
MnO
MgO
CaO
Na20
K20
TOTAL
0
Si
Ti
Al
F3
F2
Mn
Mg
Ca
Na
K
SUM

FELD
56.9

.2
26.2

.5

8:2
6.6
.2

98.8
32.000
10.331

.022
5.602

.074

.035
1.591
2.332
.051

20.038

2
FELD
58.5

26. 1

.2

7.7
6.8
.2

99.4
32.000
10.507

5.516

.024

1.484
2.375
.034

19.940

3
FELD
58.9

25:0

.5

.0

.3
7.0
7.2
.3

99.4
32.000
tO .604

.012
5.312

.081

.006

.083
1.342
2.495
.078

20.014

4
FELD
60.2

25.2

.2

6.9
7.1

99.8
32.000
10.729

.009
5.288

.030

.009

1.308
2.464
.025

19.863

5
FELD
55.6

28.3

.4

.0

.4
9.8
5.8
.2

100.5
32.000
9.971

5.980

.054

.006

.112
1 .892
2.011
.034

20.061

6
FELD
60.8

24.6

.3

.2
6.2
7.7

100.0
32.000
10.808

.017
5. 149

.040

.053
1 .189
2.659
.029

19.945

7
FELD
59.8

24.6

.2

6.1
7.3
.7

98.8
32.000
10.781

.009
5.218

.027

.019
1 . 186
2.563
.156

19.961

B
FELD
63.5

.2
18.1

.0

1.7
14.6
98.2

32.000
11 .922

.034
3.997

.008

.021

.011

.601
3.504

20.098

I CM1A. 2 CM1B. 3 CM1C. 4 CM1D. 5 CM1E. 6 CH1F. 7 CM1G. 8 CM5A.



1 CM5B. 2 CM6A. 3 CM6B. 4 CM6C. 5 CMSD. 6 CM7A. 7 CM7B

CONRIE MICROPROBE DATA.

C40

COMRIE MICROPRO8E DATA.

Si02

Ti02

Al203
Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si
Ti

Al
F3

F2

Mn

Mg
Ca

Na

K

SUM

S102

Ti02

Al203
Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0
Si

Ti

Al

F3

F2

Mn

Mg
Ca

Na

K

S UN

FELD

63.3

.3

17.8

.4

.0

.7
15.8

98.5

32.000

11.932

.038

3.960

.061

.019

.006

.263
3.805

20.084

FELD

61.5

24.7

.2

.4

5.4

8.5
.4

101.1

32.000
10.836

5.118

.025

.113

1.017

2.900

.092

20. 101

2

FELD

63.5

22.1

.2

3.3

9.3

.3

98.6

32.000

11.361

.009

4.650

.024

.623

3.214

.062

19.943

2
FELD

63.5

.0

21.8

.5

.2

2.5

9.3

.3

98.2

32.000
11 .406

.001

4.604

.081

.059

.479

3.244
.076

19.950

3

FELD

64.3

21.8

.0

3.1

9.4
.2

98.8

32.000

11.450

4.569

.006

.596

3.241

.050

19.911

3

FELD

62.9

22:7

.0

3.9

8.9

.2

99.0

32.000

11.219

.013

4.779

.009

.005

.035

.750

3.083

.055

19.947

4

FELD

64.1

22.1

.2

1 :

9.4

.9

98.3

32.000

11.462

4.657

.024

.024

.320

3.251

.194

19.932

4

FELD

63. 1

22.4

.0

.2

3.7

9.2

.3

98.9

32.000

11 .272

4.715

.006

.024

.013

.710

3.201
.057

19.999

5

FELD

63.7

22:4

.3

.0

3.6

9.5

99.6

32.000

11.300

.009

4.681

.043

.011

.675

3.250
.014

19.982

5
FELD

66.9

.0

20.7

.2

1.2

10.5

.0

99.6

32.000
11 .752

.004

4.290

.032

.226

3.583
.007

19.894

6

FELD

65.9

20:5

.0

.0

.8

10.6

.2

98.3
32.000

11.736
.019

4.300

.003

.011

.011

.155

3.670

.055

19.958

6

FELD

63.6

23.0

.2

.3

4.0

8.7

.4

100.0

32.000
11 .227

4.781

.031

068

.749

2.969

.083

19.908

7

FELD

60.9

23.8

.0

5:2

8.2

.3

98.6
32.000

10.956

.007

5.051

.020

.002

.016
1.005

2.848
.062

19.966

8 CM7C.

7
FELD

64.9

22.6

.2

3.2

9.0

.2

100.2

32.000

11.389

4.661

.012

.058

.605

3.064

.047

19.836

8

FELD

63.5

21:3

.3

3.1

9.5

.3

98.1

32.000

11 .428

.009

4.521

.044

.596

3.328
.078

20.005

8

FELD

63.6

22.8

.5

.0

1.3

1.7

9.1
1.1

100.1

32.000

11 .226
.008

4.745

.071

.006

.350

.318

3.100

.239

20.063

1 CM7D. 2 CM7E. 3 CM7F. 4 CM7G. 5 CM7H. 6 CM7I. 7 CM8A. 8 CM8B.



COMRIE MICROPROBE DATA.

Si02

I i02

Al203

Fe203

leO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

12

Mn

Mg

Ca

Na

K

SUM

FELD

62.7

23:1

.2

4.4

8.8

.3

99.7

32.000

11.138

.011

4 . 831

.028

034

.836

3.047

.068

19.993

2

FELD

67.3

20.1

.0

11.0

.3

98.8

32.000

11 .885

4.185

.006

.024

.013

3-754

.063

19.931

3

FELD

60.7

.0

24.0

-3

.0

5.6

7-9

-3

98.8

32.000

10.923

.003

5.077

.041

.005

1.072

2.759

.073

19.952

4

FELD

66.5

.0

20.8

1.3

11.0

.0

99.7

32.000

11.691

.003

4.322

.010

.249
3.735

.009

20.018

5

FELD

67.3

19:7

.3

.3
11.5

.2

99-5

32.000

11.861

.016

4.093

.037

.007

.034

.047

3. 97

.043

20.057

6

FELD

67.3

19:7

.3

.3

11.5

.2

99.5

32.000

11.861

.016

4.093

.037

.007

.034

.047

3.92

.043

20.059

7

FELD

60.3

24:1

.0

5.8

7.8

.3

98.7

32.000

10.863

.015

5.117

.017

.005

.021

1 .125

2.73',

.069

19.965

8

FELD

67.9

20.5

.2

.9

11.1

100.7

32.000

11.795

4.205

.013

.062

.158

3.725

.011

19.970

I CMBC. 2 CM8D. 3 CM8E. 4 CM8F 5 CM8G. 6 CMBH 7 CMBG. 8 CM8I.

COMRIE MICROPROBE DATA.

S102

Ti02

Al203

Fe 203

FeO

MnO

Mg 0

CaO

Na20
K20

TOTAL

0

Si

Ti

Al

F]

12

Mn

Mg

Ca

Na
K

SUM

FELD

64.1

17.9

.3

.0

.8

15.5

98.6

32.000

12.009

3.956

.049

.006

.287

3.703

20.009

2

FELD

63.6

.3

18.5

.0

1.4

14.9

98.7

32.000

11 .887

.035

4071

.025

.004

.496

3.545

20.063

3

FELD

63.8

.4

18.6

2:9

12.5

98.5

32.000

11 .858

061

4 .082

.017

.010

1.048

2.972

20.049

4

FELD

63.8

.2

18.1

2:2

13.7

98.2

32.000

11 .931

.024
3.999

.033

.010

.802

3.271

20.076

5

FELD

65.2

18.6

.0

4.0

10.6

98.6

32.000

11.974

.008

4.033

.006

.012

1.440

2.495

19.968

6

FELD

63.6

.2

18.2

1.7

14.4

98.1

32.000

11 .930

.034

4 .025

.013

.611
3.435

20.047

7

FELD

65.8

19.0

.2

.2

.2

4.4

10.1

100. 1

32.000

11.906

.018

4 .058

.036

.051

.043

1.544

2.328

19.983

8

FELD

65.0

-3

18.8

.2

.2

.2

3.6

11.1

99.4

32.000

11 .890

.043

4.055

.023

.063

.039

1 .262
2.592

19.967

1 CM6A. 2 CM6B. 3 CM6C. 4 CM7A. 5 CM7B. 6 CM7C. 7 CM8A. 8 CM8B.



I..,'

COMRIE MICROPROBE DATA.

Si02

Ti02

Al203

Fe 2 03

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

ILMN

.5

51.6

43.6

.0

.0

.3

96.3

6.000

.027

2.012

.009

1 .891

.002

.001

.028

.005

3.974

2

ILMN

.5

28.8

64.3

93.9

6.000

.028

1.320

3.283

.004

.005

.004

.013

4.658

3

ILMN

.4

33.8

58.6

.2

.4

.5

94. 1

6.000

.025

1.492

.006

2.881

.003

.020

.024

.058

4.509

4

ILMN

.3

44.7

47.4

2.0

.0

.0

.2

.0

94.7

6.000

.016

1.843

2.172

.094

.002

.001

.024

.001

4.154

5

MAGN

.4

.2

90.6

.0

.2

.3

91.8

32.000

.165

.071

31.262

.010

.092

.031

.264

31.896

6

MAGN

.5

90.5

.0

.2

91.7

32.000

.219

.043

.058

31.227

.049

.031

.013

.136

31.777

7

MA G N

.5

93.3

.2

.5

.0

94 .9

32.000

.207

.027

.047

31 . 103

.061

.048

.047

.394

.010

31.944

8

MAGN

.4

.5

.0

91.2

92.1

32.000

.144

.152

.015

31.365

.022

31.697

1 CM5A. 2 CM5B. 3 CM5C. 4 CM9. 5 CM2A. 6 CM2B. 7 CM1A. 8 CM1B.

COMRIE MICROPROBE DATA.

5i02

Ti02

Al2O3

Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2
Mn

Mg

Ca

Na
K

SUM
Mg. NO

MAGN

.4

.2

.0

93.0

.0

.5

94.3

32.000

.169

.057

.009

31.267

.024

.052

.351

.031

31.960

2

MAGN

.4

.3

91.2

.0

92.2

32.000

.177

.077

.053

31.344

.007

.062

31.719

3

MAGN

.4

.0

92.0

.2

.0

.0

.5

.0

93. 1

32.000

.147

.003

31.428

.059

006

.009

.380

.016

32.048

4

MAGN

.4

90.2

.0

90.9

32.000

167

.028

.044

31.535

.016

31.790

5

CHLR

26.0

.2

17.7

20.6

.2

18.3

.2

.2

83.4

28.000

5.657

.026

4.539

3.746

.033

5.951

.023

.097

.047

20. 120

61.4

6

CHLR

34.7

3.3

13.4

16.9

.7

15.5

.3

6.7

91.4

28.000

6.919

.496

3.148

2.811

.113

4 .596

.019

.120

1.697

19.919

62.1

7

CHLR

32.6

1.8

15.3

17.1

.3

17.9

.2

.3

3.0

88.4

28.000

6.585

.271

3.654

2.884

.048

5.387

.046

.114

.771

19.760

65. 1

8

CHLR

34 .7

4.0

13.8

17.1

.0

15.2

6.7

91.6

28.000

6.881

.591

3.224

2.838

.003

4.485

.028

.023

1.707

19.781

1 .2

1 CM6A. 2 CM7A. 3 CM8A. 4 CM8B. 5 CM9A. 6 CM2A. 7 CM2B. 8 CH1A.

Mg. NO	 100*Mg/(Mg+Fe)



3

CHLR

31.1

1.1

18.4

18.8

.4

18.2

.5

1.0

89.5

28.000

6.195

.162

4.310

3.123

.066

5.407

.011

.181

.249

19.703

63.4

5

CHLR

33.5

3.5

13.8

17.2

.5

16.1

.3

5.7

90.7

28.000

6.727

.534

3.274

2.882

.082

4.802

.011

125

1 .457

19.892

62.5

7

CHLR

31.3

3.3

13.4

14.9

.4

16.8

.2

.3

3.9

84.3

28.000

6.637

.519

3.350

2.645

.067

5.322

.043

.107

1.065

19.755

66.8

4

CHLR

27 . 1

20.8

20.1

.4

18.6

6

CHLR

29.9

3.2

12.7

13.4

.4

15.1

.2

87.3

28.000

5.572

5.039

3.456

.073

5.719

.084

.016

19.959

62.3

.2

5.0

79.8

28.000

6.721

.547

3.365

2.516

.071

5.068

.092

1 .433

19 .812

66.8

B

CHLR

35. 1

3.6

14.5

16.0

.6

16.3

.5
6.7

93.2

28.000

6.812

.526

3.320

2.596

.092

4.728

.185

.669

19.928

.6

Lk i

COMRIE MICROPROBE DATA.

1	 2

	

CI-ILR	 CHLR

Si02	 33.3	 34.9

Ti02	 3.0	 4.8

Al203	 14.3	 14.1
Fe203	 -	 -

FeO	 16.6	 15.7

MnO	 .2	 .2

MgO	 20.4	 15.4

CaO	 .1	 .1

Na20	 .6	 .4

K20	 1.8	 6.8

TOTAL	 90.2	 92.3

0	 28.000	 28.000

Si	 6.539	 6.835

Ti	 .437	 .704

Al	 3.310	 3.245

F3 -	-

F2	 2.723	 2.573

Mn	 .035	 .040

Mg	 5.960	 4.501

Ca	 .029	 .015

Na	 .225	 .152

K	 .448	 1.697

SUM	 19.706	 19.763

Mg. NO	 68.6	 63.6

3

CHLR

36.1

3.2

15.7

13.6

.5

15.9

.3

5.5

90.7

28.000

7.017

.464

3.594

2.210

.077

4.604

.056

.034

1.367

19.423

67.6

4

CHLR

35.1

3.5

14.9

16.2

.3

16.9

.8
6.6

94.3

28.000

6.732

.510

3.371

2.601

.044

4.833

.014

.305

1 .627

20.038

65.0

5

CHLR

31.3

3.1

14.9

19.5

.4

16.7

.2
3.0

89.1

28.000

6.386

.476

3.573

3.326

.064

5.079

.011

.079

.792
19.787

60.4

6

CHLR

32.6

3.3

16.3

16.8

.3

17.7

.2

.6

2.7

90.5

28.000

6.420

.484

3.780

2.771

047

5.204

.049

.225

.674

19.654

65.3

7

CHLR

34.4

3.7

15.7

16.8

.4

16.4

.3

5.4

93.1

28.000

6.654

.535

3.584

2.727

.057

4.729

.012

105

1.337
19 .740

63.4

8

CHLR

29.0

17.9

18.9

.5

20.6

.0

.6

87:7

28.000

5.911

.009

4.305

3.218

.088

6.265

.002

.229

.029

20.056

66.1

1 CM1B. 2 CHiC. 3 CM6A. 4 CM6B. 5 CM6C. 6 CM6D. 7 CM6E. 8 CM6F.

Mg. NO	 100*Mg/(Mg+Fe}

CONRIE MICROPROBE DATA.

1	 2

	

CHLR	 CHLR

Si02	 27.1	 26.5

Ti02	 .0	 .1

Al203	 20.0	 19.5

Fe2O3	 -	 -

FeO	 19.5	 19.8

MnO	 .6	 .5

HgO	 18.5	 17.7

CaO	 -	 . 1

Na20	 .3	 -

K20	 .0	 .1

TOTAL	 86.0	 84.3

0	 28.000	 28.000

Si	 5.656	 5.655

Ti	 .002	 .014

Al	 4.911	 4.900

F3 -	-

F2	 3.399	 3.541

Mn	 .108	 .087

Mg	 5.750	 5.643

Ca	 -	 .025

Na	 .117	 -

K	 .008	 .027

SUM	 19.950	 19.894

Mg. NO	 62.9	 61.4

1 CM6G. 2 CM6H. 3 CMBI. 4 CM6J. 5 CM7A. 6 CM8A 7 CM88 8 CM8C.

Mg. NO	 100*Mg/(Mg+Fe)



4

AMPH

54.9

2.5

11.9

.4

13.3

11.7

.3

.3

95.3

23.000

8.017

.014

.425

1.156

.051

2.899

1 .825

.091

.047

14.825

66.6

5

AM PH

47.0

1.2

7.6

1.1

8.4

16:0

12.2

1.9

.2

95.7

23.000

6.913

.133
1.310

.126

1.038

.015
3.501

1.915

.544

.028

15.523

77 . 1

6

BlOT

33. 1

5.0

15.5

18.7

.2

13.9

.2

5.9
92.4

22.000

5.142

.583

2.842

2.429

.028

3.219

.060

1 .160

15.463

57.0

7

BlOT

35.5

4.4

14.2

15.9

14.8

.4

8.7

94.2

22.000

5.413

.502

2.557

2.032

.014

3.359

.015

.130

1.698

15.720

62.3

8

BlOT

33.4

4.1

14.5

17.4

.4

13.7

.2

7.3

90.9

22.000

5.303

.483

2.711

2.301

.059

3.232

.068

1.471

15.628

58 . I.

Lt4

COMRIE MICROPROBE DATA.

CHLR

Si02	 35.8

Ti02	 3.8

Al203	 13.4

Fe203	 -

FeD	 15.6

MnO	 .7

MgO	 15.5

CaD	 .0

Na20	 .4

K20	 7.9

TOTAL	 93.0

0	 28.000

Si	 6.996

Ti	 .564

Al	 3.092

13	 -

12	 2.556

Mn	 .108

Mg	 4.518

Ca	 .006

Na	 .148

K	 1.962

SUM	 19.949

Mg. NO	 63.9

1 CM8D.

Mg. NO : 100*Mg/(Mg^Fe)

KILMELFORD MICROPROBE DATA

1	 2	 3

	

PYRX	 PYRX	 PYRX

S102	 52.5	 52.4	 53.7

Ti02	 .2	 .1	 .7

Al203	 .7	 .4	 4.6

Fe2O3	 2.3	 2.0	 -

FeD	 7.2	 7.2	 10.9

MnO	 .4	 .3	 .3

MgO	 14.5	 14.6	 16.1

CaD	 22.1	 21.7	 11.2

Na20	 .6	 .7	 .7

K20	 -	 -	 . 7

TOTAL	 100.4	 99.4	 99.0

0	 6.000	 6.000	 6.000

Si	 1.954	 1.966	 1.974

Ti	 .00	 .004	 .020

Al	 .030	 .018	 .201

F)	 .066	 .057	 -

F2	 .225	 .225	 .333

Mn	 .011	 .010	 .011

Mg	 .802	 .817	 .884

Ca	 .880	 .872	 .441

Na	 .044	 .047	 .052

K	 -	 -	 .031

SUM	 4.016	 4.016	 3.947

Mg. NO	 78.1	 78.4	 72.6

1 KM2A. 2 KM2B. 3 KM5C. 4 KM5A. 5 KM5B. 6 KM8PA. 7 KM8PB. B KMBPC.
Mg. NO	 100*Mg/(Mg+Fe)



4

BlOT

35.9

4.4

14.4

16.9

.4

14.5

.5
7.8

94.9

22.000

5.426

491

2.573

2.133

.046

3.276

.013

.158

1.495

15. 617

60.6

5

BlOT

36.1

4.4

13.6

15.3

14.7

.7

9.1

94.0

22.000

5.508

.505

2.443

1 .949

.012

3.351

.010

.201

1.773

15.752

63.2

6

BlOT

31.0

4.4

15.9

20.6

13.6

.3

.8

4.2

90.8

22.000

4.942

.526

2.994

2.744

.015

3.221

.043

.232

.854

15.578

54.0

7

BlOT

34.3

4.1

14.8

18.2

.2

14.3

.4

.6

6.7

93.6

22.000

5.280

.476

2.691

2.337

031

3.277

.064

167

1.317

15.641

58.4

8

BlOT

33.4

4.1

15.1

18.6

.2

14.6

.7
5.7

92.4

22.000

5.191

.416

2.773

2.422

.025

3.378

.013

.199

1.137

15.614

58.2

4

BlOT

37.0

5.2

12.7

16.6

.3

13.3

.4
9.2

94.7

22.000

5.635

.594

2.274

2.11

.035

3.015

.011

.124

1.791

15.591

58.8

5

BlOT

31.6

4.7

12.3

16.9

.2
14.2

.0

.7
9.3

95.9

22.000

5.659

.536

2.177

2.126

.026

3.192

.006

.196

1.792

15.710

60.0

7

BlOT

36.5

4.9

11.9

16.5

.2
13.6

.5
8.9

93.1

22.000

5.660

.565

2.179

2.140

.025

3.141

.017

.150

1.765

15.643

59.5

8

BlOT

37.5

5.0

12.1

16.2

13.8

.6
8.9

94. 1

22.000

5.715

.572

2.169

2.068

3.142

.183

1.741

15.590

6O . 3

6

BlOT

37.3

4.7

11.6

16.5

14.5

.3
8.7

93.7

22.000

5.715

.545

2.095

2.114

.014

3.318

.092

1.691

15.584

61.1

L4

KILMELFORD MICROPROBE DATA

1	 2	 3

	

BlOT	 8101	 BlOT

S102	 33.2	 36.5	 35.6
Ti02	 3.2	 4.4	 4.2

Al203	 15.5	 14.6	 13.9

Fe203	 -	 -	 -

FeO	 18.0	 16.2	 15.1

MnO	 .1	 .2	 .2

MgO	 15.0	 14.8	 14.5

CaO	 .0	 .0	 -

Na20	 .1	 .5	 .3

K20	 5.6	 9.1	 9.1

TOTAL	 90.7	 96.3	 92.8

0	 22.000	 22.000	 22.000

Si	 5.228	 5.448	 5.498

Ti.	 .374	 .493	 .492

Al	 2.871	 2.566	 2.528

F]	 -	 -	 -

F2	 2.314	 2.017	 1.943

Mn	 .017	 .027	 .021

Mg	 3.509	 3.289	 3.326

Ca	 .007	 .006	 -

Na	 .034	 .133	 .093

K	 1.129	 1.727	 1.78

SUM	 15.544	 15.706	 15.684

Mg. NO	 59.6	 62.0	 63.1

1 KM8PD. 2 KM8PE. 3 KNI8PF. 4 KM8PG. 5 KMBPH. 6 KM8PI. 7 KM8PJ. 8 KM8PK.

Mg. NO	 100*Mg/(tlg+Fe)

KILMELFORD MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 35.2	 35.8	 35.4

TiO2	 4.4	 4.8	 4.4

Al2O3	 13.8	 13.9	 14.2

Fe2O3	 -	 -	 -

FeO	 16.4	 16.5	 16.9

MnO	 .2	 .3	 .2

MgO	 14.5	 14.6	 14.6

CaO	 -	 .0	 .6

Na20	 .7	 .8	 .5

K20	 8.5	 8.5	 8.3

TOTAL	 93.6	 95.2	 95.0

0	 22.000	 22.000	 22.000

Si	 5.415	 5.415	 5.377

Ti.	 .508	 .548	 .497

Al	 2.502	 2.483	 2.539

F]	 -	 -	 -

F2	 2.114	 2.088	 2.142

Mn	 .021	 .033	 .027

Mg	 3.331	 3.285	 3.304

Ca	 -	 .003	 .098

Na	 .194	 .246	 .144

K	 1.662	 1.632	 1.603

SUM	 15.754	 15.734	 15.730

Mg. NO	 61.2	 61.1	 60.7

1 KMBPL. 2 KMBPM. 3 KMBPN. 4 KM4A. 5 •KM4B. 6 KM4C. 7 KN4D. 8 KM4E.
Mg. NO	 100*Mg/(Mg+Fe)



4

BlOT

35.6

5.7

12.6

16.6

.2

12.8

.5

8.4

92.3

22.000

5.558

.672

2.309

2.162

.021

2.981

.151

1 .673

15.528

58.0

6

BlOT

36.4

5.5

12.6

16.9

13:2

.0

.3

9.2

94 . 1

22.000
5.590

.629

2.277

2.172

.012

3.011

.003

.083

1.810

15.588

58.1

7

BlOT

37.7

4.6

12.2

17.0

.0

13.9

.6
9.0

94.9

22.000

5.714

.519

2.182

2.155

.005

3.131

.010

.165

1.740

15.628

59.3

5

BlOT
37.3

4.7

12.0

16.5

.2

13.9

.4

9.4
94.3

22.000
5.709

.540

2.164

2.103

.021

3.156

.119

1.832

15.644

60.0

8

BlOT

31.3

5.7

12.8

14.0

15:1

.4

9.2

94.5

22.000

5.609

.644

2.265

1.763

.015

3.378

.120

1.760

15.554

65.7

4

BlOT
38.3

5.0
12.5

18.4

.2

13.5

.6

9.6
98.0

22.000

5.680
.555

2.176

2.284

.020

2.975

167

1 .807

15.664

56.6

6

BlOT
36.6
6.7

12.1

19.2

12.9

.3

9.2

97.1
22.000
5.507
.760

2.146

2.413

2.902

.096
1.766

15.591
54.6

7

B tOT
37. 1

5.6

11.9

16.6

13:2

.3

9.2
94.0

22.000

5.688
.644

2. 149

2.125

.008

3.027

.013

.080

1.800

15.534

58.7

8

BlOT
37.4

5.1

12.2

18.2

.2

13.1

.2

9.4
95.7

22.000
5.668
.582

2.180

2.305

.021

2.962

.068

1 .819

15.604

56.2

5

BlOT

37.5

4.6

12.1

18.1
.0

13.0

.3

9.2

94.8

22.000

5.729

.527

2. 178

2.316

.001

2.966

.071

1.799

15.593

56.2

U

KILMELFORD MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

5102	 37.5	 37.7	 33.1

Ti02	 4.8	 4.6	 3.8

Al203	 12.2	 11.9	 10.4

Fe203	 -	 -	 -

FeO	 16.8	 15.7	 16.1

MnO	 .1	 .2	 .4

MgO	 14.2	 14.6	 14.4

CaO	 .1	 -	 3.3

Na20	 .4	 .6	 .8

K2O	 9.1	 8.9	 7.7

TOTAL	 95.0	 94.1	 90.0

0	 22.000	 22.000	 22.000

Si	 5.678	 5.734	 5.405

Ti	 .544	 .524	 .464

Al	 2.182	 2.136	 2.008

F)	 -	 -	 -

12	 2.123	 2.002	 2.200

Mn	 .009	 .022	 .051

Mg	 3.204	 3.303	 3.503

Ca	 .013	 -	 .570

Na	 .106	 .174	 .247

K	 1.762	 1.731	 1.603

SUM	 15.621	 15.626	 16.052

Mg. NO	 60.1	 62.3	 61.4

1 KM4F. 2 KM4C. 3 KM4H. 4 KM4I. 5 KM3 6 Ktl4L. 1 (h4h. 6 KM6A.
Mg. NO	 100*Mg/(Mg+Fe)

KILMELFORD MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT
Si02	 36.5	 38.6	 38.3

Ti02	 6.6	 4.4	 5.0

Al203	 13.4	 11.9	 12.4

Fe203	 -	 -	 -

FeD	 15.4	 18.2	 17.9

MnO	 .1	 .0	 .1

MgO	 14.8	 13.5	 13.4

CaO - 	-	 -

Na20	 .6	 .2	 .4

K20	 8.9	 9.4	 9.1

TOTAL	 96.2	 96.0	 96.5

0	 22.000	 22.000	 22.000

Si	 5.426	 5.805	 5.726

Ti	 .741	 .496	 .566

Al	 2.357	 2.108	 2.175

13	 -	 -	 -

12	 1.913	 2.286	 2.232

Mn	 .008	 .003	 .009

Mg	 3.278	 3.026	 2.991

Ca -	-	 -
Na	 .182	 .047	 .104

K	 1.682	 1.798	 1.737

SUM	 15.586	 15.568	 15.541

Mg. NO	 63.2	 57.0	 57.3

1 KM6B. 2 KM2A. 3 KM2B. 4 KM2C. 5 Ktl2D. 6 KM2E. 7 KM2F. B KM2G.

Mg. NO	 100*Mg/(Mg^Fe)



6

BlOT

35.6

5.8

12.7

17.2

.2

12.8

.0

.2
9.2

93.7

22.000

5.509

.671

2.325

2.231

.022

2.954

.003

063

1.821

15.600

57.0

7

BlOT

36.4

5.4

13.5

16.6

13.6

.5
9.4

95.5

22.000

5.503

.617

2.398

2.093

.012

3.068

.021

135

1 .805

15 . 651

59.4

13.1

.3

9.0

93.8

22.000

5.723

.520

2.172

2.300

3.009

.008

.099

1.778

15.609

56.7

4

BlOT

37.1

4.5

11.9

17.8

1.786

15.540

58.8

9.1

93.3

22.000

5.531

.644

2.357

2.147

.013

3.062

5

BlOT

35.8

5.5

12.9

16.6

13.3

8

BlOT

33.5

6.5

15.1

16.7

.2

12.7

8.6

93.3

22.000

5.194

.759

2.756

2.159

.020

2.922

.018

1.699

15.521

57.5

4

BlOT

32.6

4.0

12.1

15.9

.2
14.5

3.6

.5

8.5

91.9

22.000

5.220

.477

2.281

2.131

.022

3.464

.622

155

1 .738

16. 109

61.9

5

B lOT

35.0

6.8

14.2

17.7

12.8

.0

.6

8.6

95.6

22.000

5.300

.774

2.535

2.240

.006

2.889

.003

.170

1.653

15.571

56.3

6	 7

	

BlOT	 BlOT

	

36.2	 36.4

	

5.7	 5.7

	

13.2	 13.3

	

15.3	 15.9

	

.1	 .1

	

14.6	 14.3

	

.3	 .5

	

9.2	 9.1

	

94.7	 95.3

	

22.000	 22.000

	

5.489	 5.496

	

.651	 .647

	

2.354	 2.359

	

1.934	 2.005

	

.012	 .008

	

3.295	 3.213

	

.015	 -

	

.091	 .152

	

1.778	 1.751

	

15.618	 15.630

	

63.0	 61.6

7 KM5K. B KM5L.

8

8101

36.7

5.7

13.1

15.2

.2

14.7

.0

.4
9.3

95.4

22.000

5.524

.640

2.318

1.914

.024

3.291

.005

.128

1.792

15.636

63.2

KILMELFORD MICROPROBE DATA
1	 2	 3

	

BlOT	 BlOT	 BlOT
S102	 36.6	 36.9	 37.7
Ti02	 5.2	 4.9	 5.1
Al203	 12.2	 12.1	 12.1
Fe2O3	 -	 -	 -

FeO	 18.7	 18.8	 16.9
MnO	 .1	 .2	 .0
MgO	 12.3	 12.4	 13.5
CaO	 -	 .0	 .2
Na20	 .2	 .4	 .4
K20	 9.2	 9.1	 9.2

TOTAL	 94.4	 94.7	 95.1

0	 22.000	 22.000	 22.000

Si	 5.648	 5.676	 5.708
Ti	 .598	 .570	 .582

Al	 2.221	 2.185	 2.168
F3 -	-	 -

F2	 2.410	 2.418	 2.146
Mn	 .007	 .020	 .003

Mg	 2.834	 2.849	 3.042
Ca	 -	 .002	 .028

Na	 .051	 .104	 .126
K	 1.800	 1.779	 1.774
SUM	 15.569	 15.603	 15.576

Mg. NO	 54.0	 54.1	 58.6

1 KM2H. 2 KM2I. 3 1(1123. 4 KM2K. 5 KM5A. 6 KM5B. 7 KM5C. 8 KM5D.

Mg. NO	 100*Mg/(Mg+Fe)

KILIIELFORD MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

S102	 35.7	 36.5	 36.4

Ti02	 4.8	 5.3	 4.1

Al203	 12.9	 14.0	 14.0

Fe203	 -	 -	 -

FeO	 15.2	 16.5	 17.3
MnO	 .3	 .2	 .2
MgO	 14.1	 14.0	 14.0

CaO	 .5	 -	 .1
Na2O	 .3	 .6	 .6
K2O	 9.4	 9.2	 9.6

TOTAL	 93.1	 96.2	 96.2

0	 22.000	 22.000	 22.000

Si	 5.520	 5.462	 5.488

Ti	 .560	 .597	 .489

Al	 2.358	 2.468	 2.482
F3 -	-	 -

F2	 1.964	 2.061	 2.178
Mn	 .034	 .029	 .027
Mg	 3.254	 3.126	 3.137
Ca	 .090	 -	 .013
Na	 .078	 .163	 .164
K	 1.847	 1.764	 1.852

SUM	 15.704	 15.670	 15.809
Mg. NO	 62.4	 60.3	 59.0

1 KM5E. 2 1(M5F. 3 KM5G. 4 KM5H. 5 K1151. 6 KM5J

Mg. NO = 100*Mg/(Mg+Fe)
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KILMELFURD MICROPROBE DATA

5i02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

1(20

TOTAL

0

Si.

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

BlOT

37.3

5.7

14.0

15.9

15.1

.8

9.6

98.5

22.000

5.442

69

2.406

1.945

3.291

.008

.218

1 .790

15.730

2

FELD

62.0

24.4

.6

.7

.2

7.6

3.5

98.9

32.000

11.121

5.160

.082

.008

182

.035

2.628

.794

20.010

3

FELD

66.9

20.4

.2

.3

10.5

.5

99.1

32.000

11.814

4.250

.035

.009

.037

.062

3.586

.119

19 .914

4

FELD

67.7

20:2

.4

10.6

.3

99.7

32.000

11 .862

.018

4. 180

.021

.034

.075

3.611

.069

19.870

5

FELD

65.2

21.5

.2

2.0

10.1

99.2

32.000

11.534

4.493

.013

.015

.061

.374

3.448

.014

19.951

6

FELD

58.6

24.8

6.6

7.1

.6

98.0

32.000

10.681

.011

5.320

.021

.014

1 .284

2.490

.142

19.964

7

FELD

64.5

21.4

.0

.3

2.4

9.5

.9

99. 1

32.000

11.485

4.497

.006

.012

.080

.450

3.273

.202

20.004

8

FELD

60.5

23:7

.2

.2

5.8

7 .1

.7

98.8

32.000

10.907

.012

5.031

.036

.043

1.113

2.685

.163

19.990

Mg. NO	 62.9

1 KM5M. 2 KM1OA. 3 KM1OB. 4 KM1OC. 5 KM8A. 6 KM8B. 7 KM8C. 8 KM8D.

Mg. NO: 100*Mg/(Mg+Fe)

KILMELFORD MICROPROBE DATA

Si02

Ti02

Al203

Fe 203

FeD
MnO

MgO

CaD

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2
Mn

Mg

Ca
Na

K

SUM

FELD

64.6

22.9

.2

.0

.4

1.8

9.2

1.0

100.1

32.000

11.368

4.743

.028

.003

.102

.339

3.124

.231

19.938

2

FELD

61 .2

24:6

.3

5.5

8.0

.8

100.5

32.000

10.845

.007

5.126

.010

.012

.085

1.038

2.741

.181

20.046

3

FELD

59.0

24.6

.3

6.6

7.2

.6

98.4
32.000

10.700

.016

5.256

.047

.030

1.279

2.530

.127

19.985

4

FELD

65.2

20:5

.3

.0

2.0

9.6

.4

98.1

32.000

11.674

.007

4.326

.042

.005

.389

3.338

.089

19.870

5
FELD

64.8

22.9

.0

.2

2.4

9.3

.1

100.4
32.000

11 .364

4.725

.003

.060

.455
3.172

163

19.942

6

FELD

68.0

.0

19.7

.3

.2

.7

10.9

.2

100.1

32.000

11.891

.003
4 .066

.044

.007

.050

.133
3.704

.054

19.952

7

FELD

59.5

.0

25.3

.3

.0

7.4

6.9

.5

99.8

32.000

10.651

.001
5.332

.039

.003

1.413

2.377

.105

19.922

8

FELD

62.4

23.0

.3

.8
1.1

7.1

2.6

97.3

32.000

11 .298

4.908

.042

.009

.224

.219
2.494

.599

19.794

I KMBE. 2 KM8F. 3 KM8G1. 4 KM8G2. 5 KM8H1. 6 KM8H2. 7 KM8I1. 8 KM812.



KILMELFORD MICROPROBE DATA

Si02

hO 2

Al 203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

59.8

.0

24.8

.2

6.0

7.6

.5

99.2

32.000

10.747

.005

5.242

.021

.014

.048

1.163

2.651

.124

20.015

2

FELD

67 .7

19.3

.2

11.2

98:6

32.000

11.981

.011

4.030

.009

.034

3.833

.023

19.921

3

FELD

58.8

25.2

.2

.0

6.9

6.8
.4

98.4

32.000

10.649

5.387

.024

.017

.003

1.332

2.396

.097

19.904

6 KM4D

4

FELD

59.4

24.8

.0

6.6

7.1

.4

98.5

32.000

10.732

5.285

.017

.006

.016

1 .276

2.488

.099

19.919

5 KM4E

5

FELD

58.8

26:0

.2

.3

6.6

6.9

.7

99.6

32.000

10.541

.012

5.485

.036

.012

.077

1.272

2.381

.156

19.972

6

FELD

59.1

25:0

6.6

7.1

.4

98.5

32.000

10.684

.008

5.332

.011

.021

.013

1.279

2.486

.102

19.936

7

FELD

59.6

.0

24.9

.2

.3

6.6

7.6

.3

99.5

32.000

10.686

.005

5.253

.031

.083

1.276

2.633

.066

20.032

8

FELD

60.7

23.7

.4

.2

5.5

7.7
.6

99.0

32.000

10.921

.011

5.027

.063

.051.

1.068

2.696

.126

19.966

1 KM4A. 2 KM4B. 3 KM4C 6 KM4F. 7 KM6A. 8 KM6B.

KILMELFORD MICROPROBE DATA

5i02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg
Ca

Na
K

SUM

FELD

68.8

25:1

.4

6.8

6.8

.5

108.6

32.000

11 .189

.015

4.816

.054

1.190

2. 150
.100

19 .513

2

FELD

59.6

.2

24.3

.4

6.0

7.9

.3

98.8

32.000

10.767

.023

5.174

.053

.027

1.153

2.776

.076

20.049

3

FELD

59.0

24.6

.3

6.7

7.5

.4

98.4

32.000

10.702

5.267

.039

1 .298

2.634

.083

20.023

4

FELD

57 .6

26:0

.4

.0

8.0

6.3

.3

98.8

32.000

10.438

.007

5.551

062

.005

.014

1.561

2.206
.079

19.922

5

FELD

58.4

24.9

.5

7.1

6.7

.4

97.9

32.000

10.640

5.356

.078

1.379

2.372
.086

19.911

6

FELD

62.7

.2

23.0

.4

4.3

8.6

.5

99.7

32.000

11.151

.023

4.823

.054

.827

2.956

.120

19.953

7

FELD

57.0

26.6

.6

.5

8.6

6.3

.3

99.8

32.000

10.258

5.652

.083

.140

1 .662

2. 183
.062

20.039

8

FELD

62.2

.0

23.1

.3

4.8

8.3

.6

99.4

32.000

11.115

.001

4.859

.049

.008

.913

2.878

.139

19.962

I KM6C. 2 KM6D. 3 KM6E. 4 KM6F. 5 KM6G. 6 KM6H. 7 KM2A. 8 KM2B.
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KILMELFORD MICROPROBE DATA

Si02

Ti02

Al 203

Fe 203

FeD

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

12

Mn

Mg

Ca

Na

K

SUM

I KM2C

FELD

60.0

.2

26.0

.2

.3

6.9

7.3

.5

101.5

32.000

10.563

.025

5.389

.035

.013

• 087

1.304

2.480

.121

20.018

2 KM2D

2

FELD

66.4

19:6

.7

.2

.3

11.0

98:3

32.000

11 .831

.013

4. 126

103

.061

.048

3.803

.018

20.003

3

FELD

66.3

19:8

.2

.8

10.5

.7

98.6

32.000

11 .808

.008

4.159

.028

.020

.035

.155

3.630

.155

19.997

4

FELD

58.8

.2

26.0

.3

.0

.0

7.6

6.8

.4

100.1

32.000

10.497

.031

5.469

.048

.005

.005

1.457

2.363

.087

19.962

5

FELD

59.6

.0

24.9

.2

.2

6.4

7.4

.4

99. 1

32.000

10.714

.005

5.270

.029

.017

.048

1.232

2.564

.099

19.977

6

FELD

57.5

25.5

.3

.2

7.6

6.6

.4

98.2

32.000

10.480

5.490

.052

.052

1.479

2.341

.102

19.996

7

FELD

57.2

25:4

1.1

.0

.2

7.5

7.1

.3

98.8

32.000

10.417

.011

5.446

.160

.005

.043

1 .469

2.520

.077

20.147

8

FELD

67.0

21.8

.2

.2

.3

1.6

10.7

.3

102.1

32.000

11.549

.009

4.427

.027

.025

.080

.288

3.588

.059

20.052

3 KM2E. 4 KM2F. 5 KM2G. 6 KM2H. 7 KM2I. 8 KM5A.

KILMELFORD MICROPROBE DATA

Si02

Ti02

Al203
Fe203

FeO

MnO

MgO

CaD

Na20
K20

TOTAL

0

Si

Ti

Al

13

12
Mn

Mg

Ca

Na
K

SUM

FELD

64.9

19.3

.7

.6

2.1

10.7

98.4

32.000

11 .654

4.096

102

.171

.400

3.735

.014

20. 172

2

FELD

61.4

.3

23.8

5.2

8.3

.4

99.6

32.000

10.945

.034

5.002

.018

.009

.037

.998

2.871

.086

19.999

3

FELD

59.3

.0

25.2

.2

.2

6.4

8.2

.2

99.8

32.000

10.619

.005

5.326

.027

.061

1.233

2.829

.053

20.153

4

FELD

56.4

.2
26.8

.4

.0

8.7

5.9

.3

98.9

32.000

10.241

.033

5.734

.064

.003

.016

1.691

2.090

.067

19.938

5

FELD

64.4

22.7

.2

.2

3.5

9.1

.5

100.5

32.000

11 .309

4.708

.026

.042

.661

3.082

.101

19.929

6

FELD

67.2

20:7

.4

.3

1.0

10.7
.6

100.9

32.000

11 .707

.012

4.259

.052

.068

.177

3.630

.122

20.027

7

FELD

67.2

.0

22. 1

.3

1.8

10.2

.3

102.0

32.000

11 .566

.004

4.487

.048

.018

.334

3.388

.075

19.919

8

FELD

63.4

.4
18.6

.7

.0

.4

3.1

12.6

99.4

32.000

11.755

.059

4.054

.104

.005

.113

.018

1.125

2.981

20.213

1 KM5B. 2 KM5C. 3 KM5D. 4 KM5E. 5 KM5F. 6 KM5G. 7 KM5H. 8 KM4A.



5

CHLR

33.1

5.0

15.5

18.7

.2

13.9

.2

5.9

92.4

28.000

6.546

.741

3.617

3.091

.035

4.097

.077

1.477

19.681

57.0

7

CI-ILR

33.2

3.2

15.5

18.0

15.0

.0

5:6
90.7

28.000

6.653

.475

3.655

3.023

.022

4.467

.009

.043
1 .437

19.784

59.6

8

CHLR

35.9

6.4

14.4

16.9

.4

14.5

.5

7.8

94.8

28.000

6.908

.631

3.275

2.715

.059

4.170

.016

.198

1.902

19.874

60.6

.4

.0

.3

92.2

32.000

1.267

1.287

1.528

24.292

.239

.021

.116

28.750

4

MAGN

3.5
4.7

3.6

79.8

.2

7.3

90.9

28.000

6.751

.615

3.448

2.929

.075

4.114

.086

1.870

19.888

58.4

6

CHLR

33.4

4.1

14.5

17.4

.4

13.7

4

CHLR

33. 1

3.8

10.4

16.1

.4

14.4

3.3

.8

7.7

90.0

28.000

6.880

.591

2.556

2.801

.065

4 .456

.726

.310

2.041

20.426

61.4

5

MUSC

49.3

31.1

2.3

1.6

.2

9.9

94.6

22.000

6.585

4 .899

.252

.017

.327

.011

.060

1.690

13.840

56.5

6

MUSC

49.4

.0

30.5

2.1

1:6

.0

.2

9.8

93.7

22.000

6.655

.002

4.835

.241

.010

.317

.004

.042

1 .679

13.786

56.8

KILMELFORD MICROPROBE DATA

1	 2	 3

	

FELD	 FELD	 FELD

Si02	 64.0	 63.3	 65.2
Ti02	 .2	 -	 .5

Al203	 18.3	 18.1	 19.1

Fe203	 -	 -	 -

FeO	 .1	 .7	 .1

MnO	 .2	 -	 -

MgO	 .2	 -	 .1

CaO	 .0	 -	 -

Na20	 .9	 1.7	 .6

K20	 14.7	 14.3	 16.1

TOTAL	 98.6	 98.1	 101.7

0	 32.000	 32.000	 32.000

Si	 11.952	 11.911	 11.848

Ti	 .029	 -	 .068

Al	 4.017	 4.026	 4.099

F3 -	-	 -

F2	 .016	 .106	 .012

Mn	 .032	 -	 -

Mg	 .045	 -	 .033

Ca	 .002	 -	 -

Na	 .337	 .632	 .225

K	 3.499	 3.435	 3.721

SUM	 19.928	 20.109	 20.007

Mg. NO

I KM6A. 2 KM2A. 3 KM5A. 4 KM10. 5 KM8A. 6 KM8B. 7 KM8C. 8 KtI8D.

Mg. NO	 100*Mg/(MgfFe)

KILMELFORD MICROPROBE DATA

1	 2	 3

	

CHLR	 CHLR	 CHLR

SiO2	 31.0	 34.3	 33.4

Ti02	 4.4	 4.1	 4.1

Al2O3	 15.9	 14.8	 15.1

F2O3	 -	 -	 -

FeO	 20.6	 18.2	 18.6

MnO	 .1	 .2	 .2

MgO	 13.6	 14.3	 14.6

CaO	 .3	 .4	 .1

Na2O	 .8	 .6	 .7

K2O	 4.2	 6.7	 5.7

TOTAL	 90.8	 93.6	 92.4

0	 28.000	 28.000	 28.000

Si	 6.290	 6.720	 6.606

Ti	 .670	 .605	 .606

Al	 3.811	 3.425	 3.530

13	 -	 -	 -

12	 3.493	 2.974	 3.083

Mn	 .019	 .040	 .032

Mg	 4.106	 4.171	 4.299

Ca	 .054	 .082	 .017

Na	 .295	 .213	 .253

K	 1 .088	 1 .676	 1 .447

SUM	 19.826	 19.906	 19.873

Mg. NO	 54.0	 58.4	 58.2

1 KM8E. 2 KM8F. 3 KM8G. 4 KM6A. 5 KM1OA. 6 KN1OB.

Mg. NO	 100*Mg/(Mg+Fe)



S102

I i02

Al 203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

8101

29.7

1.6

18.0

19.6

.3

19.2

.6

.7

1.6

91.2

22.000

4.637

.182

3.299

2.551

.042

4.456

.095

.215

.326

15.802

5102

hO 2

Al203

Fe203

FeO

MnO

MgO

CaO
Na20

K20

TOTAL

0

Si
Ti

Al

F3

F2

Mn

Mg
Ca

Na

K

SUM

FELD

67 . 1

19:1

.2

10.9

.4

97.9

32.000

11 .983

.008

4.016

.015

.011

.044

3.765

.082

19.924

¼. .J C.

ETIVE MICROPROBE DATA.

2

BLOT

36.7

5.0

13.3

15.8

.3

13.8

.6

9.0

94 .5

22.000

5.569

.569

2.389

2.002

.035

3.135

.189

1.749

15.636

3	 4

	

FELD	 FELD

	

67.9	 66.7

	

.0	 -

	

19.6	 19.8

	

.1	 .2

	

.1	 .1

	

.3	 .2

	

11.4	 10.6

	

.1	 .7

	

99.5	 98.2

	

32.000	 32.000

	

11.934	 11.888

	

.005	 -

	

4.067	 4.151

	

.013	 .031

	

.016	 .015

	

.047	 .046

	

3.880	 3.662

	

.011	 .148

	

19.973	 19.941

5	 6

	

FELD	 FELD

	

54.9	 65.7

	

28.3	 20.1

	

.4	 .5

	

.4	 .1

	

10.4	 1.2

	

5.0	 10.8

	

.5	 .3

	

99.8	 98.7

	

32.000	 32.000

	

9.928	 11.714

	

6.037	 4.223

	

.053	 .073

-	 .018

	

.102	 .016

	

2.012	 .237

	

1.735	 3.724

	

.106	 .066

	

19.974	 20.070

7

FELD

67.9

19.9

.2

11.6

99.9

32.000

11 .893

4. 105

.010

.050

.015

3.951

.013

20.037

8

FELD

65.6

19.0

.2

.0

.3

10.1

.6

95.7

32.000

11.967

4.087

.027

.003

.057

3.564

.133

19.838

Mg NO.	 63.6	 61.0

1 ET7A. 2 ET7B. 3 ET2A. 4 ET2A1. 5 ET2B. 6 ET2C. 7 ET4A. B ET4B.

Mg NO.	 100*Mg/(Fe+Mg)

ETIVE MICROPROBE DATA

2	 3

	

FELD	 FELD

	

66.5	 65.3

	

20.2	 21.0

	

.2	 .1

	

-	 .0

	

1.1	 2.1

	

10.7	 10.2

	

.1	 .1

	

98.9	 98.8

	

32.000	 32.000

	

11.789	 11.605

	

4.220	 4.400

	

.028	 .019

	

.014	 -

	

-	 .011

	

.201	 .392

	

3.686	 3.525

	

.011	 .011

	

19.950	 19.963

4	 5

	

FELD	 FELD

	

65.5	 65.8

	

.1	 .1

	

21.1	 20.5

	

.3	 .2

	

1.9	 1.5

	

10.2	 10.0

	

.1	 .2

	

99.0	 98.3

	

32.000	 32.000

	

11.616	 11.721

	

.009	 .012

	

4.398	 4.295

	

.037	 .027

-	 .008

-	 .016

	

.359	 .286

	

3.492	 3.668

	

.018	 .041

	

19.930	 19.874

6	 7	 8

	

FELD	 FELD	 FELD

	

66.0	 65.3	 63.6

	

.0	 .0	 -

	

20.2	 21.1	 23.1

	

.2	 .3	 .1

	

.1	 .1	 .3

	

1.4	 1.3	 3.1

	

10.7	 9.5	 9.4

	

.2	 1.0	 .3

	

98.7	 98.6	 100.0

	

32.000	 32.000	 32.000

	

11.731	 11.640	 11.236

	

.001	 .003	 -

	

4.237	 4.422	 4.797

	

.027	 .039	 .015

-	 .017	 -

	

.024	 .027	 .082

	

.267	 .252	 .588

	

3.687	 3.266	 3.221

	

.039	 .232	 .077

	

20.012	 19.896	 20.015

1 ET4C. 2 ET4D. 3 ET4E. 4 ET4D. 5 ET4F. 6 ET4G. 7 ET7A. 8 ET7B.



ETIVE MICROPROBE DATA

Si02

I iO 2

Al 203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

13

F2

Mn

Mg

Ca

Na

K

SUM

FELD

63.3

.2

22.3

-O

.0

3.4

9.3

.4

98.9

32.000

11 .305

024

4.700

.001

.003

.643

3.208

.084

19.968

2

FELD

66.3

20.9

.2

.7

10.8

.4

99.3

32.000

11.706

4.344

.034

.138

3.703

.095

20. 021

3

FELD

66.2

20.3

1.2

10.5

98:3

32.000

11.772

4.260

.010

.012

.229
3.616

.011

19.911

4

FELD

65.0

.0

20.5

.6

.8

1.1

10.5

.2

98.8

32.000

11 .585

.004

4.308

.086

.220

.212

3.639

.041

20.096

5

FELD

66.8

.0

19.1

.4

.6

10.7

.6

98.2

32.000

11.934

.005

4.028

.058

.109
3.697

128

19.959

6

FELD

62.0

.0

24.2

.5

.4

1.1

8.2

2.6

99.0

32.000

11.105

.005

5.118

.076

.096

.211

2.845

.592

20.049

7

FELD

63.2

.9

19.1

.4

.0

.2

.3

4.0

10.2

98.3

32.000

11.701

.128

4.165

.059

.003

.052

.058

1 .432

2.411

20.010

8

FELD

65.7

20.1

.5

1:2

10.8
.3

98.7

32.000

11.715

4.223

.072

.018

.016

.235

3.724

.066

20.069

I ET7B1. 2 ET7C. 3 ET7C1. 4 ET7D. 5 ET7E. 6 ET7F. 7 ET2A. 8 ET2B.

ETIVE MICROPROBE DATA

Si02

1102

Al2O3

Fe203

FeO

MnO

MgO

CaO

Na20
K20

TOTAL

0

Si

Ti

Al
13

F2
Mn

Mg

Ca

Na
K

SUM

FELD

63 .5

18.3

.0

.9

15.4

98.4

32.000

11 .928

.018

4 .039

.020

.003

.020

.317

3.694

20.040

2

FELD

64.1

18.9

.3

.2

-4

4.8

10.1

98.7

32.000

11.812

4.109

.040

063

.069

1.711
2.369

20.174

3

FELD

63.8

18:0

.2

.0

.0

1.4

14.?

98.3

32.000

11.965

.013

3.985

.036

.011

.006

.498

3.528

20.043

4

FELD

63.5

.2

18.2

.2

1:2

15.2

98.7

32.000

11 .890

.034

4.015

.022

.008

.053

.018

.432
3.625

20.098

5

FELD

67.9

19.9

.2

99:8

32.000

11 .892

4.105

.010

.050

.015

3.952

.013

20.038

S

FELD
64.8

.0

18.6

.2

.0

.2

.7

16.4

101.0

32.000

11 .898

.001

4 .032

.032

.006

.060

.016

.246

3.832

20. 123

7

FELD

64.7

18:6

.2

.2

.0

.0

.3

16.4

100.4

32.000

11.933

.008

4.045

.029

.025

.011

.006

.089

3.867

20.014

8

FELD

64.8

18.8

.2

1.4

15.4

100.7

32.000

11.888

4.058

.023

.009

.044

.509
3.612

20.143

I ET2C. 2 ET2D. 3 ET2E. 4 ET2F. 5 ET4A. 6 ET4B. 7 ET4C. 8 ET4D.



3

CHLR

28.7

1.6

16.6

17.5

.5

17.2

.2

.2

.4

82.6

28.000

6.171

.222

4.214

3. 149

.086

5.522

.037

.092

.101

19.599

63.7

4

CHLR

27.0

2.6

17.7

24.2

.8

15.0

87:5

28.000

5.701

.416

4.398

4.263

.141

4.716

.020

.020

.024

19.706

52.5

6

CHLR

25.6

18.9

28.0

.7

12.7

.3

86:2

28.000

5.596

.010

4.889

5.123

.122

4.133

.123

.031

20.027

44.7

7

CHLR

27. 1

20.1

20.0

.4

18.9

.4

87:3

28.000

5.586

.020

4.890

3.448

.063

5.816

.024

.164

.037

20.049

62.8

8

CMLR

29.7

1.5

18.0

19.6

.3

19.2

.5

.7

1.6

91.2

28.000

5.901

.231

4.199

3.247

.054

5.672

.121

.273

.415

20.113

53.6

5

CHLR

28.1

.3

16.7

20.5

.5

19.1

.2

.2

85.4

28.000

5.942

.040

4.159

3.620

.088

6.036

.070

.040

19.994

62.5

4

CHLR

27 .6

19.4

20.0

.4
20.5

.3

88.3

28.000

5.623

4.653

3.42

.069

6.227

.122

.013

20.119

64.6

5

CHLR

26.8

.2
19.7

20.1

.3

18.6

85:9

28.000

5.617

.024

4.859

3.512

.046
5.817

.016

.049

.032

19.971

62.4

6

MA G N

1.3

6.2

.6

83.6

.0

.3

.6

.3

92.9

32. 000

.494

1.769

.264

25.550

.006

.147

.256

.214

.024

29.724

7

MAGN

.6

4.8

87 .6

.6

.2

.0

94.2

32.000

.247

1.600

.041

28.256

189

.080

.029

.154

.015

30.422

8

MAGN

.7

7.0

.5

85.0

.8

.3

.9

.2

95.5

32.000

.274

1.958

.214

25.373

.236

.171

.373

.122

29.722

3

CHLR

26.4

20:2

20.9

.3

18.5

.2

.0

86.5

28.000

5.507

.013

4 .984

3.645

.057

5.746

.061

.011

20.024

61.2

ETIVE MICROPROBE DATA

1	 2

	

FELD	 CHLR

Si02	 63.9	 27.4

Ti02	 .6	 4.3

Al203	 18.8	 16.0

Fe203	 -	 -

leO	 .1	 19.3

MnO	 .1	 .6

MgO	 .0	 16.1

CaO	 .0	 1.2

Na20	 .5	 .4

K20	 15.9	 .3

TOTAL	 99.8	 85.7

0	 32.000	 28.000

Si.	 11.844	 5.811

Ti	 .078	 .688

Al	 4.099	 3.992

13	 -	 -

12	 .009	 3.418

Mn	 .020	 .113

Mg	 .003	 5.092

Ca	 .008	 .275

Na	 .180	 .152

K	 3.755	 .078

SUM	 19.996	 19.620

Mg NO.	 59.8

1 ET7A. 2 ET2A. 3 ET2B. 4 ET2C

Mg NO. = 100*Mg/(Fe+Mg)
5 ET2E. 6 ET4A. 7 ET4B. 8 ET7A.

ETIVE MICROPROBE DATA

1	 2

	

CHLR	 CHLR

SiO2	 26.7	 26.6

1.02	 .0	 .1

Al203	 20.4	 20.0

Fe203	 -	 -

FeO	 20.9	 19.6

MnO	 .2	 .4

MgO	 18.9	 18.9

CaO	 .0	 .2

Na20	 .7	 .3

K20	 .1	 .1

TOTAL	 87.8	 86.2

0	 28.000	 28.000

Si	 5.495	 5.550

Ti	 .002	 .014

Al	 4.947	 4.930

F)	 -	 -

12	 3.598	 3.427

Mn	 .031	 .065

Mg	 5.811	 5.878

Ca	 .007	 .036

Na	 .268	 .109

K	 .013	 .032

SUM	 20.171	 20.041

Mg NO.	 61.8	 63.2

1 ET7B. 2 ET7C. 3 ET7D. 4 ET7E. 5 ET7F. 6 ET2A. 7 ET7A. 8 ET1B.
Hg NO. = 100*Mg/(Fe+Mg)



_;J .J

8

AM P H

47.4

1.0

6.3

1.7

11.5

.4

14.1

11.8

1.5

.5

96.2

23.000

7.046

.111

1.106

.191

1 .435

.049

3.114

1 .872

.444

.097

15.465

68.5

4

All PH

48.0

1.2

6.1

.2

13.2

.4

14.2

11.9

1.3

.5

96.9

23.000

7 .095

129

1 .060

.026

1 .628

.055

3. 127
1.880

.376

.091

15.466

65.8

5

AMPH

48.2

1.0

6.1

.5
12.9

.3

14.3

12.2

1.3

.5

97. 1

23.000

7.105

.113

1.064

.050

1.583

.034

3. 129
1.924

.357

.090

15.448

66.4

6

AMPH

46.8

1.2

6.4

1.0
13.3

.2

13.2

11.9

1.1

.5

95.5

23.000

7 .039

.136

1.132

.110

1 .669

.024

2.968
1.924

.306

.102

15.409

64.0

7

AMPH

48.0

1.1

5.8

2.0
12.3

.4

13.6

11.6

1.2

.5

96.6

23.000

7. 123

.125

1.017

.223

1.521

.052

3.002

1.845

.354

.095

15.356

66.4

4

AMPH

47.2

1.1

6.4

.4

13.5

.4

13.6

12.0

1.4

.5

96.4

23.000

7 .044

.120

1 .124

.046

1 . 6(12

.056

3.018

1.912

.402

.097

15.500

64.2

5

AMPH

46.8

1.3

6.4

.6

13.5

.4

13.5

11.9

1.4
.5

96.1

23.000

7.010

.141

1.130

.061

1 .686

.046

3.015

1.905

.412

.092

15.503

64.1

S

AMPH

43.2

.8

5.7

2.7

10.7

.4

13.2

16.5

1.1

.5

94.8

23.000

6.687

.090

1 .032

.315

1.385

.051

3.045

2.734

.333

.089

15.761

68.7

7

AMPH

47.4

1.0

6.4

.7

12.8

.4

13.7

11.9

.6

96.0

23.000

7.075

.112

1.131

.082

1 .600

.056

3.047

1 .898

.298

.114

15.413

65.6

MOOR OF RANNOCH MICROPROBE DATA.
1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 47.2	 47.9	 47.2

Ti02	 1.1	 1.1	 1.0

Al203	 6.6	 6.0	 6.1

Fe203	 .8	 2.2	 1.4

FeO	 12.8	 11.6	 12.4

MnO	 .5	 .5	 .4

MgO	 14.0	 13.9	 13.5

CaO	 11.6	 11.5	 12.1

.Na20	 1.3	 1.5	 1.0

K20	 .4	 .5	 .5

TOTAL	 96.3	 96.5	 95.6

O	 23.000	 23.000	 23.000

Si	 7.021	 7.094	 7.074

Ti	 .121	 .119	 .113

Al	 1.165	 1.044	 1.084

F3	 .094	 .241	 .152

F2	 1.587	 1.439	 1.560

Mn	 .061	 .060	 .056

Mg	 3.098	 3.069	 3.020

Ca	 1.852	 1.823	 1.941

Na	 .378	 .416	 .294

K	 .080	 .091	 .096

SUM	 15.457	 15.398	 15.389

Mg NO.	 66.1	 68.1	 65.9

MOOR OF RANNOCH MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 48.0	 49.6	 47.3

Ti02	 1.1	 .4	 1.0

Al203	 5.4	 4.1	 6.4

Fe203	 .2	 2.2	 .2

FeO	 12.6	 9.9	 13.6

MnO	 .4	 .3	 .5

MgO	 14.2	 15.2	 13.3

CaO	 11.7	 12.3	 11.8

Na2O	 .9	 .4	 1.1

K20	 .4	 .3	 .6

TOTAL	 94.9	 94.6	 95.7

0	 23.000	 23.000	 23.000

Si	 7.212	 7.391	 7.095

Ti	 .129	 .049	 .113

Al	 .956	 .711	 1.139

F3	 .021	 .243	 .018

F2	 1.581	 1.238	 1.708

Mn	 .056	 .038	 .062

Mg	 3.170	 3.366	 2.977

Ca	 1.875	 1.963	 1.889

Na	 .265	 .116	 .323

K	 .077	 .049	 .105

SUM	 15.342	 15.165	 15.428

Mg NO.	 66.7	 73.1	 63.5

8

AMPH

47. 1

1.0

6.7

.2

14.0

.4
13.2

12.0

.4

.6

96.5

23.000

7.034

108

1.176

.020

1.752

.056

2.941

1.912

.405

.118

15.522

62.7

1 MR1A. 2 MR1B. 3 MR1C. 4 MR1D. 5 MR1E. S

Mg NO.	 lOOkMg/(Fe+Mg)

1 MR1I. 2 MR1J. 3 MR5A. 4 MR5B. 5 MR5C. 6 MR5D. 7 MR5E. 8 MR5F.

Mg NO.	 lOOtMg/(Fe+Mg)



4

AMPH

50.4

.5

5.0

1.3

11.5

.4

15.5

12.3

1.0

.3
98. 1

23.000

7.280

.055

.855

.137

1.387

.067

3.336

1.904

.283

.052

15.336

70.6

5

BlOT

36.6

3.7

14.2

16.9

.4

13.0

.4

8.0

93.4

22.000

5.620

.425

2.563

2.170

.057

2.972

.016

.131

1.572

15.526

57 .8

7

BlOT

36.7

3.8

13.6

17.1

.3

12.8

8:5

92.9

22.000

5.677

.640

2.479

2.203

.034

2.955

.010

.016

1.676

15.489

57.3

B

BlOT

37.0

4.2

14.2

17.6

13.4

.0

.5

8.6
95.6

22.000

5.569

.479

2.511

2.217

.017

3 . 008

DO)

.143
1.641

15.589

57.6

6

BlOT

36.5

3.7

14.1

17.1

.3

13.1

.2

8.3

93.4

22.000

5.612

.430

2.553

2.200

.038

3. OCT

.063

1.621

15.523

57.8

5

BlOT

37.6

3.?

14.5

16.2

.4
14.0

.0

.5

8.5

95.3

22.000

5.630

.411

2.553

2.031

.047

3.120

.002

.157

1.619

15.570

60.6

6

8101

36.9

3.6

13.8

16.4

.3

13.2

.2

8.6

92.8

22.000

5.688

.411

2.503

2.107

.034

3.030

.069

1 .683

15.525

59.0

7

BlOT

36.9

3.6

14.5

16.4

.3

13.5

.3

8.1

93.6

22.000

5.625

.415

2.598

2.089

.037

3.056

.010

.080

1.583

15.493

59.4

8

BlOT

37.0

3.6

14.1

16.8

.3

13.2

.5

8.4

94.0

22.000

5.639

.416

2.539

2.144

.032

2.997

.021

.142
1.630

15.561

• SB .3

4

BlOT

36.7

3.1

13.9

16.4

.4

13.2

8.7

92.5

22.000

5.688

.357

2.540

2.122

.050
3.053

.033
1.713

15.557

59.0

MOOR OF RANNOCH MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPI-1

Si02	 47.5	 48.1	 48.0
Ti02	 1.3	 1.1	 1.0
Al203	 6.3	 5.9	 6.1
Fe203	 .2	 .1	 1.5
FeO	 13.7	 13.3	 12.4
MnO	 .6	 .3	 .5

MgO	 13.8	 14.1	 14.1
CaO	 12.1	 11.8	 12.0

Na20	 1.5	 1.2	 1.0

K20	 .6	 .5	 .5
TOTAL	 97.5	 96.5	 97.1

0	 23.000	 23.000	 23.000

Si.	 7.029	 7.139	 7.083

Ti	 .142	 .122	 .112

Al	 1.069	 1.034	 1.057

F]	 .017	 .015	 .167

F2	 1.691	 1.654	 1.530

Mn	 .073	 .033	 .064

Mg	 3.038	 3.121	 3.090

Ca	 1.921	 1.882	 1.899

Na	 .442	 .342	 .283

K	 .109	 .091	 .100

SUM	 15.551	 15.432	 15.385

Mg NO.	 66.2	 65.4	 66.9

1 MR5G. 2 MR5H. 3 MR51. 4 MR5J. 5 MR1A. 6 MR1B. 7 MR1C. 8 MR1D.

Mg NO. = 100*Mg/(Fe+Mg)

MOOR OF RANNOCH MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 35.7	 36.2	 34.8

Ti02	 3.7	 4.0	 3.8

Al203	 13.9	 13.7	 13.3

Fe2O3	 -	 -	 -

FeO	 17.4	 16.9	 16.2

MnO	 .3	 .4	 .2

MgO	 14.1	 12.6	 12.3

CaD	 .2	 -	 .1

Na2O	 .5	 .2	 .4

K20	 7.6	 8.4	 8.2

TOTAL	 93.1	 92.4	 89.2

0	 22.000	 22.000	 22.000

Si	 5.500	 5.634	 5.610

Ti	 .423	 .468	 .463

Al	 2.530	 2.510	 2.521
F]	 -	 -	 -

F2	 2.248	 2.195	 2.181

Mn	 .034	 .055	 .025

Mg	 3.250	 2.915	 2.956

Ca	 .031	 -	 .012

Na	 .138	 .069	 .122
K	 1.454	 1.664	 1.679

SUM	 15.607	 15.510	 15.567
Mg NO.	 59.1	 57.1	 57.5

1 MR1E. 2 MR1F. 3 MR1G. 4 MR5A. 5 MR5B. 6 MR5C. 7 MR5D. 8 MR5E.
Mg NO.	 lOOtMg/(Fe+Mg)



Si02

I iO 2

Al203

Fe2O3

FeO

MnO

MgO

CaO
Na20

K20

TOTAL

0

Si.

Ti

Al
F3

F2

Mn

Mg

Ca

Na
K

SUM

BlOT

36.9

3.8

13.9

17.2

.3

13.0

.3

8.8

94.3

22.000

5.639

.432

2.501

2. 2D0

.038

2.951

.015

.089

1.719

15.582

5102

Ti02

Al203

Fe 203

FeD
MnO

MgO

CaD

Na20

K2O

TOTAL

0

Si
Ti

Al

F3

F2
Mn

Mg

Ca

Na

K

SUM

FELD

61.4

24.5

.3

5.4

7.9

.2

99.7

32.000

10.921

5.140

.039

1.030

2.713

.045

19.888

I__i I

MOOR OF RANNOCH MICROPROBE DATA

2	 3

	

BlOT	 BlOT

	

36.8	 36.9

	

3.5	 3.5

	

14.1	 14.0

	

16.7	 17.2

	

.3	 .3

	

13.6	 13.1

	

.2	 :

	

8.6	 8.5

	

93.8	 93.6

	

22.000	 22.000

	

5.623	 5.655

	

.398	 .405

	

2.541	 2.524

	

2.134	 2.211

	

.038	 .035

	

3.102	 3.000

-	 .010

	

.071	 .009

	

1.678	 1.668

	

15.583	 15.516

4

BlOT

37.4

3.5

14.5

16.9

.2

13.5

.2

8.5

94.7

22.000

5.644

.400

2.576

2.138

.028

3.033

.026

1.646

15.491

5	 6	 7	 8

	

BlOT	 BlOT	 BlOT	 BlOT

	

36.9	 36.8	 37.3	 37.0

	

2.9	 3.7	 3.1	 3.5

	

14.9	 14.1	 14.3	 14.2

	

17.2	 16.4	 16.7	 16.9

	

.3	 .4	 .1	 .4

	

13.9	 13.0	 13.9	 13.2

	

.1	 .1	 .1	 -

	

.3	 -	 .2	 .4

	

7.9	 8.7	 8.5	 8.5

	

94.5	 93.0	 94.2	 94.0

	

22.000	 22.000	 22.000	 22.000

	

5.589	 5.658	 5.658	 5.642

	

.331	 .424	 .356	 .401

	

2.648	 2.557	 2.559	 2.558

	

2.175	 2.105	 2.111	 2.154

	

.042	 .057	 .018	 .047

	

3.144	 2.975	 3.143	 2.996

	

.011	 .013	 .010	 -

	

.100	 -	 .071	 .107

	

1.527	 1.700	 1.636	 1.657

	

15.569	 15.490	 15.561	 15.560

Hg NO.	 57.3	 59.2	 57.6	 58.6	 59.1	 58.6	 59.8	 58.2

1 MR5F. 2 tlR5G. 3 MR5H. 4 HR5I. 5 MR5J. 6 MR5K. 7 MR5L. 8 MR5M.

Mg NO.	 100*Mg/(Fe+Hg)

MOOR OF RANNOCH MICROPROBE DATA

2	 3

	

FELD	 FELD

	

61.3	 61.1

	

24.1	 23.6

	

.3	 .2

	

.1	 .0

	

5.5	 5.3

	

7.8	 8.1

	

.5	 .5

	

99.6	 98.8

	

32.000	 32.000

	

10.939	 10.984

	

5.063	 5.006

	

.039	 .033

	

.032	 .003

	

1.055	 1.019

	

2.698	 2.817

	

.102	 .117

	

19.929	 19.980

4	 5	 6	 7	 8

	

FELD	 FELD	 FELD	 FELD	 FELD

	

61.3	 61.3	 60.9	 60.5	 60.4

	

.2	 .0	 -	 -	 .0

	

23.4	 22.9	 23.5	 23.9	 23.9

	

.3	 .2	 -	 .2	 .2

	

-	 .1	 .1	 -	 -

	

.2	 .1	 .4	 .2	 .1

	

5.0	 4.7	 4.7	 5.8	 5.1

	

8.1	 8.4	 8.7	 7.7	 8.1

	

.5	 .4	 .3	 .5	 .3

	

98.9	 98.2	 98.4	 98.8	 98.2

	

32.000	 32.000	 32.000	 32.000	 32.000

	

11.005	 11.081	 10.982	 10.897	 10.926

	

.020	 .004	 -	 -	 .001

	

4.949	 4.876	 4.984	 5.074	 5.095

	

.042	 .027	 -	 .029	 .036

	

-	 .018	 .008	 -	 -

	

.062	 .030	 .097	 .056	 .019

	

.955	 .918	 .910	 1.117	 .996

	

2.815	 2.941	 3.031	 2.677	 2.829

	

.121	 .101	 .060	 .108	 .078

	

19.968	 19.998	 20.072	 19.958	 19.979

1 MR1A. 2 MR1B. 3 MR1C. 4 MR1D. 5 MRIE. 6 MR1F. 7 MR1G. a MRIH.



Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na2O

K20

TOTAL

0

Si.

Ti

Al
F3

F2

Mn

Mg
Ca

Na

K

SUM

FELD

60.4

24:5

.2

.0

.2

6.3

7.7

.4

99.9

32.000

10.786

.012

5.160

.033

.006

.043

1.197

2.678

.091

20.006

I MR5A. 2 MR5B. 3 MR5C. 4 MR5D. 5 MR5E. 6 MR5F

MOOR OF RANNOCH MICROPROBE DATA

Si02

Ti02

Al203

1e203

FeO

MnO

Mg 0

CaO
Na20

K20

TOTAL

0
Si

Ti
Al

F3

F2

Mn
Mg

Ca
Na

K

SUM

FELD

59.3

24.7

.2

6.9

7.1

.2

98.5

32.000

10.716

5.263

.032

.024

1.339

2.500

.055

19.930

_.20

MOOR OF RANNOCH PIICROPROBE DATA

2

FELD

59.5

24.3

.0

6.5

7.6

.4

98.4

32.000

10 .772

5.195

.021

.008

1.265

2.655

.083

20.000

3	 4	 5

	

FELD	 FELD	 FELD

	

61.4	 60.2	 60.2

	

.0	 .2	 .0

	

23.1	 24.1	 24.3

	

.0	 .1	 .0

	

-	 .1	 .1

	

.1	 .1	 -

	

5.1	 6.1	 6.3

	

8.2	 8.0	 7.5

	

.4	 .2	 .3

	

98.3	 99.1	 98.7

	

32.000	 32.000	 32.000

	

11.074	 10.816	 10.839

	

.003	 .028	 .005

	

4.899	 5.111	 5.157

	

.005	 .020	 .006

	

-	 .009	 .014

	

.038	 .019	 -

	

.983	 1.180	 1.212

	

2.859	 2.781	 2.609

	

.085	 .053	 .078

	

19.945	 20.017	 19.921

6	 7	 B

	

FELD	 FELD	 FELD

	

59.8	 60.3	 62.9

	

.2	 .1	 -

	

24.3	 24.4	 22.9

	

.1	 .0	 .1

	

.0	 -	 -

	

.0	 -	 .3

	

6.2	 6.1	 4.5

	

7.5	 7.1	 8.8

	

.4	 .3	 .2

	

98.6	 98.2	 99.6

	

32.000	 32.000	 32.000

	

10.797	 10.876	 11.163

	

.029	 .015	 -

	

5.171	 5.177	 4.796

	

.021	 .003	 .019

	

.003	 -	 -

	

.003	 -	 .066

	

1.198	 1.177	 .851

	

2.638	 2.480	 3.041

	

.097	 .064	 .043

	

19.957	 19.793	 19.980

7 MRSG. B MR5H.

2	 3

	

FELD	 FELD

	

62.4	 63.9

	

23.7	 18.3

	

.0	 .1

	

.1	 .0

	

.2	 .2

	

5.2	 -

	

8.6	 1.5

	

.1	 13.7

	

100.3	 97.8

	

32.000	 32.000

	

11.029	 11.971

-	 .014

	

4.932	 4.031

	

.001	 .016

	

.016	 .002

	

.047	 .064

	

.993	 -

	

2.951	 .541

	

.020	 3.264

	

19.991	 19.902

4	 5

	

CHLR	 CHLR

	

35.7	 36.9

	

3.6	 2.9

	

13.9	 14.9

	

17.4	 17.2

	

.3	 .3

	

14.1	 13.9

	

.2	 .1

	

.5	 .3

	

7.4	 7.9

	

93.1	 94.5

	

28.000	 28.000

	

7.002	 7.114

	

.537	 .421

	

3.221	 3.371

	

2.860	 2.769

	

.042	 .054

	

4.137	 4.002

	

.040	 .014

	

.175	 .127

	

1.851	 1.943

	

19.864	 19.815

Mg NO.	 59.1	 59.1

I MR5I. 2 MR5,J. 3 MR5A. 4 MR1A. 5 MR5A.

Mg NO.	 100*MgI(Fe+Mg)



4

AM PH

48.9

1.2

5.4

1 .3
12.8

.5

14.0

12.2

.8

.4

97.5

23.000

7.177

.129

.939

148

1.569

.061

3.057

1.919

.228

.075

15.302

66.1

5

AMPH

47.4
1.6

6.3

2.5
11.1

.2

14.2

11.5

1.3

.6

96.7

23.000

6.999

.175

1.095

.281

1.365

.030

3.135
1.818

.369

.109

15.377

69.7

6

AM P H

48.4

1.1

5.6

1.9
12.4

.4

13.8

11.7

1.4

.4

97.0

23.000

7.146

.117

.971

.209

1.532

.051

3.032

1.850

.395

.083
15.386

66.4

7

AM P H

46.7

1.1

6.1

1.3
13.4

.5

13.4

12.0

1.4

.7

96.7

23.000

6.992

.126

1 .079

.151

1.670

.062

2.998

1.924

.403

.128

15.533

64.2

4

AMPH

47.0

1 .3

5.8

1.8

12.6

.2
13.4

11.6

1.3

.6

95.6

23.000

7.069

144

1.021

.204

1 .584

.025

3.010

1.874

.376

.111

15.418

65.5

5

AM PH

47.5

1.3

7.1

2.1

12.9

.3

13.4

11.8

1.5

.7

98.6

23.000

6.934

147

1.221

.233

1.580

.036

2.915

1.849
.417

.138

15.469

64.8

6
AMPH

46.4

1.4

6.8

1.2

13.8

.4

12.8

11.6

.9

.7

96. 1

23.000

6.972

.158

1 .209

.140

1.726

.056

2.874

1 .864

.265

.126

15.391

62.5

7

AMPH

47.9

1.3

5.5

1.9

12.0

.3

13.7

11.4

1.2
.6

95.7

23.000

7.154

.149

.965

.214

1.495

.035

3.047

1.819

.339

.120

15.337

67.1

'--I '

STRAIN OSSIAN MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 49.5	 47.5	 47.5

Ti02	 .9	 1.3	 1.3

Al203	 5.6	 6.4	 6.4

Fe203	 .3	 .8	 2.0

FeO	 13.5	 13.4	 12.1

MnO	 .4	 .3	 .4

MgO	 14.2	 13.7	 13.7

CaO	 12.1	 12.0	 11.7

Na20	 1.0	 1.2	 1.5

K20	 .4	 .6	 .5

TOTAL	 98.0	 97.1	 97.0

0	 23.000	 23.000	 23.000

Si.	 7.224	 7.024	 7.016

Ti	 .100	 .148	 .143

Al	 .958	 1.118	 1.112

F3	 .031	 .085	 .219

F2	 1.648	 1.659	 1.496

Mn	 .054	 .035	 .045

Mg	 3.094	 3.031	 3.029

Ca	 1.891	 1.901	 1.849

Na	 .289	 .344	 .433

K	 .074	 .108	 .096

SUM	 15.364	 15.453	 15.439

Mg NO.	 65.2	 64.6	 66.9

8

AMPH

47.9

1.4

6.3

.6
13.3

.4

14.3

12.2

1.5
.6

98.5

23.000

6.999

.156

1 .091

.064

1 .627

.047

3.109

1.907

.430

.104
15.535

65.6

1 SO3A. 2 SO3B. 3 SO3C. 4 SO3D. 5 SO3E. 6 SO3F. 7 SO3G. 8 SO3H.

Mg NO.	 100*Mg/(Fe+Mg)

STRATH OSSIAN MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 46.9	 46.6	 47.4

TiO2	 1.4	 1.3	 .5

Al2O3	 6.8	 6.5	 5.4

Fe203	 1.1	 .9	 1.1

FeO	 13.0	 13.2	 12.5

MnO	 .5	 .3	 .4

MgO	 12.9	 13.7	 14.3

CaO	 11.9	 12.0	 11.1

Na20	 1.3	 1.4	 1.2

K20	 .6	 .7	 .4

TOTAL	 96.3	 96.5	 94.2

0	 23.000	 23.000	 23.000

Si	 6.998	 6.966	 7.180

Ti	 .152	 .142	 .059

Al	 1.199	 1.138	 .972

F]	 .118	 .099	 .127

F2	 1.619	 1.649	 1.579

Mn	 .068	 .038	 .048

Mg	 2.879	 3.046	 3.226

Ca	 1.909	 1.922	 1.810

Na	 .388	 .409	 .338

K	 .112	 .137	 .083

SUM	 15.442	 15.547	 15.422

Mg NO.	 64.0	 64.9	 67.1

B

AMPH

46.5

.8

5.3

1.8

12.8

.4

13.5

11.2

1.0

.5

93.8

23.000

7.122

.095

.956

.212

1.646

.047

3.086

1.838

.306

.092

15.399

.65.2

1 S031. 2 S033. 3 SO1OA. 4 SO1OB. 5.SO1OC. 6 SO1OD. 7 SO1OE. B SO1OF.

Mg NO.	 100*MgJ(Fe+Hg)



4

BlOT
37.3

4.3

14.1

17.8

.4

12.3

.2
8.7

95.0

22.000
5.653
.485

2.516

2.253

.048
2.773

.010

.047
1.687

15.471

55.2

5

BlOT
37.1

3.5

14.3

18.0

.4

12.7

8.6

94.8

22.000

5.635

.602
2.554

2.283

.050

2.879

.013

.074

1.662

15.553
55.8

6

BLOT

37.4

3.1

14.6

17.2

.3

12.7

8.9

94 . 1

22.000

5.693

.355
2.619

2.196

.039
2.880

1.722

15.504

56.7

7

BLOT

37.1

3.6

14.1

17.9

.3

12.6

.4

8.7

94 .9

22.000
5.645

.415

2.526

2.273

.036

2.864

.008

127

1 .693

15.587

55.8

8
BLOT

37.4

3.1

14.3

16.6

.4

12.8

.3

8.8

93.7

22.000

5.715

.360

2.580

2.121

.047

2.906

.010

.077
1.721

15.535
57.8

4

BLOT

36.6

2.6

14.3

18.0

13.1

.0

8.1

92.9

22.000
5.652

.305

2.612

2.324

.018

3.009

.007

.027

1.593

15.547

56.4

5

BlOT

36.9

3.6

13.6

17.5
.2

12.6

.2
8.6

93.3

22.000
5.687

.413

2.478

2.263

.031

2.906

.063

1.701

15.543

56.2

6

BlOT

36.8

3.5

13.7

17.9

.2
12.6

9.3

94.0
22.000
5.670
.405

2.478

2.307

.027

2.882

1.834

15.603

55.5

7

BlOT
36.4

3.6

13.7

18.4
.2

12.2

.2
9.5

94.2
22.000
5.625

.415
2.488

2.382
.027

2.813

.057
1.873

15.681
54. 1

8

8101

36.7
3.6

13.7

18.1

.2
12.6

.3
9.7

94.7

22.000
5.624

.411

2.483

2.324

.025

2.873

.077
1 .891

15.707

.5 5 .3

'.- U U

STRATH OSSIAN MICROPROBE DATA

1	 2	 3

	

AMPH	 BlOT	 BLOT

Si02	 47.3	 37.6	 37.2

Ti02	 1.0	 2.4	 3.7

Al203	 5.2	 14.9	 14.1

Fe203	 1.6	 -	 -

FeD	 12.7	 16.8	 17.3

MnO	 .4	 .2	 .4

MgO	 13.4	 13.5	 13.0

CaO	 11.6	 -	 -

Na20	 1.3	 .1	 .1

K20	 .6	 8.9	 8.8

TOTAL	 95.0	 94.5	 94.6

0	 23.000	 22.000	 22.000

Si	 7.160	 5.686	 5.655

Ti	 .114	 .278	 .426

Al	 .918	 2.664	 2.518

F3	 .181	 -	 -

F2	 1.608	 2.128	 2.200

Mn	 .050	 .024	 .051

Mg	 3.020	 3.051	 2.938

Ca	 1.872	 -	 -

Na	 .390	 .032	 .041

K	 .116	 1.716	 1.700

SUM	 15.429	 15.578	 15.530

Mg NO.	 65.3	 58.9	 57.2

I SO1OG. 2 SO3A. 3 SO3B. 4 SO3C. 5 5030. 6 SO3E
	

7 SO3F
	

8 SO3G.

Mg NO.	 100*Mg/(Fe+Mg)

STRATH OSSIAN MICROPROBE DATA

1	 2	 3

	

BLOT	 BlOT	 BLOT

Si02	 37.1	 37.6	 7.1

Ti02	 3.4	 3.8	 3.4

Al203	 13.6	 14.4	 14.2
Fe203	 -	 -	 -
FeO	 17.8	 17.8	 17.5

MnO	 .3	 .2	 .4
MgO	 12.4	 12.6	 12.7

CaD - 	-	 -

Na20	 -	 .4	 .3

K20	 8.7	 8.9	 8.7

TOTAL	 93.3	 95.6	 64.3

0	 22.000	 22.000	 22.000
Si	 5.727	 5.660	 1.865

Ti	 .398	 .428	 .676

Al	 2.468	 2.551	 4.362

F]	 -	 -	 -

F2	 2.303	 2.238	 3.816

Mn	 .042	 .028	 .084

Hg	 2.850	 2.815	 4.960

Ca -	-	 -

Na	 -	 .123	 .132

K	 1.704	 1.711	 2.902

SUM	 15.493	 15.553	 18.796

Mg NO.	 55.3	 55.7	 56.5

1 S0]H. 2 S031. 3 503J. 4 SO1OA. 5 SO1OB. 6 SO1OC. 7 SO1OD. B SO1OE.

Mg NO.	 100*Mg/(Fe^Mg)



Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F]

F2

Mn

Mg

Ca

Na

K

SUM

BlOT

36.5

3.6

13.6

17.7

.3

12.4

.0

.3

93.9

22.000

5.645

.415

2.473

2.281

.042

2.860

.002

.099

1 .873

15.689

Si02

Ti02

Al203

Fe203

FeO
MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F]

F2
Mn

Mg

Ca

Na

K

SUM

FELD

61.5

23.9

.2

5.5

8.0

.3

99.4
32.000

10.981

.011

5.018

.025

.008

1 .048

2.755

.061

19.907

LU I

STRATH OSSIAN MICRORROBE DATA

2

BlOT

37.2

3.5

14.1

18.0

13:1

.6

9.4

96.0

22.000

5.613

.39?

2.509

2.272

.013

2.936

.176

1.814

15.730

3	 4

	

BlOT	 BlOT

	

36.3	 36.9

	

3.9	 3.1

	

13.6	 13.9

	

18.2	 17.5

	

.3	 .1

	

12.2	 13.0

	

:2	 .4

	

9.2	 9.5

	

94.1	 94.4

	

22.000	 22.000

	

5.603	 5.652

	

.456	 .356

	

2.482	 2.509

	

2.349	 2.238

	

.043	 .018

	

2.810	 2.968

	

.013	 -

	

.066	 .128

	

1.822	 1.865

	

15.644	 15.734

5

BlOT

36.4

3.4

13.9

17.6

.2

12.9

.5

9.5

94.4

22.000

5.597

.395

2.515

2.258

.025

2.961

.137

1 .864

15 .751

6	 7

	

BlOT	 BlOT

	

36.6	 35.7

	

3.5	 3.6

	

14.1	 13.6

	

18.2	 18.2

	

.1	 .4

	

12.6	 12.5

	

.2	 .0

	

9.2	 8.8

	

94.5	 92.7

	

22.000	 22.000

	

5.610	 5.598

	

.398	 .626

	

2.543	 2.478

	

2.338	 2.388

	

.018	 .050

	

2.887	 2.909

	

.056	 .012

	

1.800	 1.762

	

15.649	 15.624

8

FELD

62.8

24.6

.2

5.1

8.1

.2

100.9

32.000

11 .009

5.034

.034

.031

.966

2.755

.045

19.874

Mg NO.	 55.6	 56.4	 54.5	 57.0	 56.7	 55.3	 54.9

1 SO1OF. 2 SO1OG. 3 SO1OH. 4 50101. 5 SO10J. 6 SO1OK. 7 SO1OL. 8 SO3A.

Mg NO.	 100*Mg/(Fe+Mg)

STRATH OSSIAN MICROPROBE DATA

2	 3	 4	 5	 6	 7	 8

	

FELD	 FELD	 FELD	 FELD	 FELD	 FELD	 FELD

	

61.6	 61.7	 60.0	 60.3	 61.0	 60.5	 60.5

	

.0	 .1	 -	 .0	 -	 .0	 .0

	

24.4	 24.0	 24.9	 24.9	 24.2	 23.6	 24.0

	

.2	 .2	 .2	 .3	 .4	 .4	 .3

	

.0	 -	 -	 -	 -	 -	 -

	

.4	 .1	 .1	 .1	 .3	 -	 -

	

5.6	 5.4	 6.8	 6.3	 5.8	 5.5	 5.6

	

8.1	 7.9	 7.5	 7.6	 7.9	 7.8	 7.7

	

.3	 .4	 .3	 .3	 .3	 .4	 .4

	

100.5	 99.8	 99.8	 99.9	 99.8	 98.1	 98.5

	

32.000	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000

	

10.887	 10.971	 10.724	 10.755	 10.871	 10.958	 10.912

	

.001	 .012	 -	 .004	 -	 .005	 .005

	

5.075	 5.038	 5.250	 5.240	 5.087	 5.035	 5.104

	

.033	 .022	 .024	 .051	 .052	 .054	 .047

	

.003	 -	 -	 -	 -	 -	 -

	

.103	 .019	 .024	 .024	 .069	 -	 -

	

1 .055	 1.027	 1 .304	 1.201	 1 .105	 1.059	 1.078

	

2.769	 2.723	 2.595	 2.616	 2.733	 2.727	 2.684

	

.065	 .095	 .057	 .077	 .068	 .085	 .087

	

19.992	 19.907	 19.977	 19.968	 19.986	 19.925	 19.917

1 SO3B. 2 SO3C. 3 5030. 4 SO3E. 5 SO3F. 6 SO3G. 7 SO3H. 8 S031.



STRATH OSSIAN MICROPROBE DATA

S102

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

59.2

24.5

.3

6.7

7.4

.3

98.6

32.000

10 .721

.014

5.235

.042

1.301

2.597

.076

19.985

2

FELD

62.0

.0

23.0

.0

5.0

8.8

.2

99. 1

32.000

11.103

.003

4.844

.007

.011

.955

3.051

.050

20.023

3

FELD

59.8

24.0

.2

6.2

7.8

.4

98.4

32.000

10.828

.019

5.118

.032

1 . 193
2.725

.083

19.998

4

FELD

60.3

23:6

.3

5.8

7.7

.4

98.2

32.000

10.924

.011

5.047

.041

1 .122

2.701

.092

19.938

5

FELD

60.9

.0

23.5

.3

5.4

8.0

.3

98.5

32.000

10.967

.005

5.019

.044

.012

1.033

2.806

.071

19.957

6

FELD

65.3

18.6

.0

.0

1.4
13.8

99.2

32. 000

12.021

4.043

.018

.005

.004

.496

3.234

19.822

7

FELD

54.2

.3

18.5

1.4
14.9

99.4

32.000

11.904

.039

4.035

.016

.017

.014

.515

3.516

20.054

8

FELD

63.9

.2

18.6

.2

.2

1.2
15.2

99.5

32.000

11 .856

.022

4.077

.034

.013

.042

.425

3.612

20.092

1 SO1DA. 2 SO1OB. 3 SO1OC. 4 SO1OD. 5 SO1OE. 6 SO3A. 7 SO1OA. 8 SO1OB.

STRATH OSSIAN MICROPROBE DATA

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0
Si

Ti
Al

F3

F2

Mn
Mg

Ca
Na

K

SUM

FELD

63.7

.2

18.0

.2

.0

1.5

14.6

98. 1

32.000

11.962

.021

3.980

.030

.006

.561

3.495

20.055

1 SO1OC.



6

AM PH

47.6

1.2

5.7

.7

13.6

.6

13.7

11.8

1.2

.6

96.7

23.000

7.087

.134

1.008

.079

1 .690

.076

3.048

1.878

.355

.116

15.471

64.3

5

AMPH

48.7

.8

5.2

1.9

12.7

.5

13.5

11.5

1.3

.5

96.7

23.000

7.220

.094

.914

.215

1.575

.064

2.978

1.834

.359

.095

15.348

65.4

6

AM P H

48.1

1.2

6.2

.3

13.9

.5

14.2

11.8

1.5

.6
98.3

23.000

7 .047

.127

1.075

.036

1.701

.062

3.106

1.865

.436

.106

15.541

64.6

7

AM P H

68.7

1.1

5.1

1.6

13.3

.6

13.4

12.7

.8

.6
97.6

23.000

7.186

.125

.881

.152

1.642

.070

2.940

2.004

.237

.107

15.344

64.2

8

AM PH

48.5

1.3

6.2

2.6

11.2

.5

14.6

11.6

1.6

.6
98.7

23.000

7.023

.144

1 .062

.281

1.360

.061

3.148

1 .795

.458

.116

15.449

69.8

4

AMPH

50.2

.8

4.6

1.5

12.0

.4

14.4

12.0

.8

.3

97.1

23.000

7.349

.090

.797

.170

1.463

.048

3.130

1 .886

.224

.063

15.221

68.1

5

AMPH

50.0

.9
4.5

1.7

12.2

.4

14.8

12.1

1.3

.4

98.2

23.000

7.270

.101

.766

.183

1.482

.053

3.197

1.882

.369

.074

15.376

68.3

6

AM P H

47.9

1.1

5.7

2.3

10.9

.6

14.6

11.6

1.5

.6

96.9

23.000

7 .075

.123

.986

.255

1.349

.079

3.204

1 .830

.438

.121

15. 460

70.4

7

AMPH

50. 1

.7

4.7

1.9

11.2

.4

14.9

12.0

1.0

.4

97. 1

23.000

7.313

.077

.807

.204

1.368

.051

3.237

1.872

.275

.076

15.280

70.3

8

AMPH

48.5

1.0

5.1

2.4

11.4

.6

14.4

11.5
1.3

.6

96.7

23.000

7. 163

.113

.885

.268

1.413

.070

3.162

1 .828

.381

.106

15.390

£9. 1

Lbi

BALLACHULISH MICROPROBE DATA

1	 2	 3

	

PYRX	 PYRX	 PYRX
Si02	 50.9	 52.5	 49.2
Ti02	 .1	 .2	 .0

Al203	 .3	 1.1	 .9
Fe203	 1.4	 3.6	 -
FeD	 6.3	 5.1	 .0

MnO	 .9	 .6	 .7

MgO	 13.1	 14.5	 13.0
CaO	 24.6	 21.7	 24.1

Na20	 .4	 .9	 .7

K20	 .0	 .0	 .1
TOTAL	 98.1	 100.1	 88.7

0	 6.000	 6.000	 6.000

Si.	 1.951	 1.947	 2.014

Ti	 .003	 .005	 .001

Al	 .015	 .046	 .043

F]	 .041	 .101	 -

F2	 .202	 .158	 .001

Mn	 .028	 .018	 .02

Mg	 .750	 .803	 .796

Ca	 1.011	 .864	 1.05

Na	 .031	 .064	 .053

K	 .001	 .001	 .0O

SUM	 4.034	 4.007	 3.993

Mg. NO	 78.8	 83.6	 99.

1 GGF6D. 2 GGF6E. 3 GGF6G. 4 GGF6A. 5 GGFG&. 6 GGF6C. 7 G&FSF. 8 &GF5.

Mg. NO	 100*MgI(Mg^Fe)

BALLACHULISH MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 48.3	 48.8	 48.3

Ti02	 1.1	 1.2	 .9

Al203	 5.8	 6.1	 5.0

Fe203	 3.2	 1.7	 .9

FeD	 10.8	 12.0	 13.0

MnO	 .4	 .5	 .4

MgO	 14.7	 14.1	 14.1

CaD	 11.2	 11.6	 12.1

Na20	 1.6	 1.6	 1.3

K20	 .6	 .6	 .5

TOTAL	 97.7	 98.2	 96.3

0	 23.000	 23.000	 23.000

Si	 7.055	 7.104	 7.191

Ti	 .124	 .126	 .095

Al	 1.006	 1.046	 .881
F3	 .352	 .189	 .099

F2	 1.324	 1.461	 1.613
Mn	 .043	 .058	 .052

Mg	 3.197	 3.070	 3.137

Ca	 1.761	 1.815	 1.931

Na	 .445	 .455	 .361
K	 .116	 .115	 .086

SUM	 15.422	 15.438	 15.447

Mg. NO	 70.7	 67.8	 66.0

1 GGF6I. 2 GGF63. 3 GGF6K. 4 GGF6L. 5 GGF6M. 6 GGF6N. 7 GGF5A. 8 GGF5B.
Mg. NO	 100*Mg/(Mg+Fe)



4

BlOT

34.8
4.6

13.6

18.7

.4

11.5

.3

9.1

92.9

22.000

5.479

.546

2.522

2.461

.051

2.706

.079

1.822

15.665

52.6

5

BlOT

35.7
4.5

12.7

18.4

.2

12.0

.0

9.2

92.7

22.000

5.606

.535

2.352

2.425

.027

2.803

.002

.034

1 .838

15.620

53 .6

6

BlOT

36.3

3.7

12.8

18.6

.3

12.0

.2
9.4

93.3

22.000

5 . 670

.440

2.361

2.427

.037

2.802

.070

1.875

15.682

53.6

7

BlOT

34.8
4.9

13.3

19.7

.3

11.2

.3

8.7

93.2

22.000

5.477

.576

2.471

2.598

.060

2.618

.012

.095

1.739

15.627

50.2

8

BlOT

36.6

4.2

13.0

17.8

.2

12.1

.3
9.4

93.5

22.000

5.675

.494

2.374

2.307

.029

2.789

.096

1 .856

15.620

54.7

5

FELD

64.8

21.5

.8

.6

9.7

1.3

98.9

32.000

11.561

4.525

.125

.019

.120

3.367

.284

20.002

6

FELD

63.4

22.9

.2

4.1

8.6

.3

99.8

32.000

11 .223

4.782

.018

.061

.785

2.966

.068

19.902

7

FELD

63.6

23.0

1.8

8.8
1.2

98.6

32.000

11 .341

4.839

.016

.037

.360

3.058

.271

19.904

8

FELD

67 .4

20:8

.2

.3

.5

11.1

100.4

32.000

11.750

.008

4.272

.032

.068

.099

3.757

19.985

4

FELD

62.5

.0

22.9

.2

4.1

8.6

.3

98.7

32.000

11 . 182

.005

4 .830

.013

.045

.794

2.989

.064

19.924

'... U

BALLACHULISM MICROPROBE DATA

1	 2	 3

	

AMPH	 BlOT	 BlOT
Si02	 47.5	 36.1	 36.0
Ti02	 1.2	 4.2	 4.2

Al203	 5.3	 13.0	 12.9
Fe203	 1.6	 -	 -

FeO	 10.5	 19.5	 17.8

MnO	 .6	 .3	 .2

MgO	 15.2	 11.9	 12.1

CaO	 11.1	 .1	 -

Na2O	 1.8	 .5	 .4

K20	 .6	 9.0	 9.2

TOTAL	 95.4	 94.7	 92.7

0	 23.000	 22.000	 22.000

Si	 7.099	 5.588	 5.635

Ti	 .131	 .491	 .493

Al	 .933	 2.377	 2.389

F3	 .184	 -	 -

F2	 1.309	 2.515	 2.327

Mn	 .077	 .039	 .027

Mg	 3.379	 2.736	 2.823

Ca	 1.782	 .022	 -

Na	 .518	 .156	 .122

K	 .112	 1.774	 1.846

SUM	 15.526	 15.697	 15.661

Mg. NO	 72.1	 52.1	 56.8

1 GGF5B. 2 GGF6A. 3 GGF6B. 4 GGF6C. 5 GGF6D. 6 GGF6E. 7 GGF6F. 8 GGFEG.

Mg. NO	 100*MgI(Mg+Fe)

BALLACHULISH MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 8101

SiO2	 36.2	 36.7	 36.4

1102	 3.6	 4.4	 3.9

Al203	 12.9	 13.3	 13.5

Fe203	 -	 -	 -

FeO	 18.4	 17.3	 18.8

MnO	 .4	 .3	 .4

MgO	 11.9	 12.3	 12.8

CaO	 .1	 -	 .1

Na20	 .2	 .4	 .3

K20	 9.4	 9.4	 9.3

TOTAL	 92.9	 94.0	 95.3

0	 22.000	 22.000	 22.000

Si	 5.678	 5.647	 5.562

Ti	 .419	 .511	 .453

Al	 2.392	 2.412	 2.438

F3 -	-	 -

F2	 2.416	 2.223	 2.400

Mn	 .048	 .040	 .049

Mg	 2.774	 2.824	 2.912

Ca	 .020	 -	 .008

Na	 .046	 .119	 .074

K	 1.B75	 1.839	 1.813

SUM	 15.668	 15.615	 15.709

Mg. NO	 53.5	 56.0	 54.8

1 GGF5A. 2 GGF5B. 3 GGF5C. 4 GGF6A. 5 GGF6B. 6 GGF6C. 7 GGF6C1. 8 GGF6D.
Mg. NO: 100*Mg/(Mg+Fe)



Lb

BALLACHULISH MICROPROBE DATA

S102

Ti02

Al203
Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Hg

Ca
Na

K

SUM

FELD

61.5

24.2

.2

3.3

7.8

1.1

98.1

32.000

11.062

5.131

.017

040

.631
2.729

.255

19.864

2

FELD

62.4

22.4

.2

4.0

8.7

.3

98.0

32.000

11 .246

4.766

.029

.771

3.055

.064

19.930

3

FELD

63.4

22:2

.2

3.1

9.0

.4

98.4

32.000

11.353

.009

4.683

0t3

023

.599

3.141

.087

19.910

4

FELD

64.3

.0

21.8

.2

2.5

9.7

.2

98.8

32.000

11.443

.001

4.572

015

.040

.477
3.364

.036

19.970

5

FELD

63.5

22.5

.2

.0

.2

3.1

9.0

.3

98.8

32.000

11.322

4.736

036

.040

.583

3. 107

.068

19.898

6

FELD

59.1

26:1

.2

.0

.4

7.2

7.6

100:8

32.000

10.487

.016

5.447

02?

.108

1.367
2.607

.025

20.090

7

FELD

60.4

24.2

.2

.2

5.9

7.7

.2

98.8

32.000

10.868

5. 129

035

.046

1.133
2.667

.046

19.924

8

FELD

54. 1

.0

27.9

.3

10.8

5.1

.2

98.5

32.000

9.916

.003

6.040

04 2

.O.1k

2.120
1.810

.042

19.987

1 GGF6E. 2 GGF6E1. 3 GGF6F. 6 GGF6F1. 5 GGF6F2. 6 GGF5A. 7 GGF5A1.

B GGF5B.

BALLACHULISH MICROPROBE DATA

S102

Ti02

Al203

Fe2O3

FeO
MnO

MgO
CaO

Na20

K20

TOTAL

0

Si
Ti

Al
F3

F2
Mn

Mg
Ca

Na

K

SUM

Mg. NO

FELD

61.6

.0

23.8

.3
4.9

8.6

.2

99.4

32.000

10.987

004

4.996

.072

.935

2.985

.048

20.027

2
FELD

59.3

26:2

.4

7.4

7.1

.2

100.8

32.000

10.497

.012

5.478

.013

.098

1.410

2.435

.052

19.996

3
FELD

62.3

.5

18.5

.0

.4

16.1

97 .9

32.000

11.810

.076

4.124

.025

.006

.143

3.882

20.065

4
MAGN

.6

91.2

.2

.0

.2

.0

92.4

32.000

.229

.025

.043

31.252

.066

.018

167

.016

31.815

5
MAGN

.4

90.7

.0

.2

.0

.2

.0

91.8

32.000

.173

.016

068

31.281

.010

148

.013

.120

.016

31.845

6
CHLR

26.7

19:5

23.3

.4

17.5

.2

87.7

28.000

5.571

.009

4.798

4.073

.064

5.446

.027

.065

20.053

57.2

7

CHLR

26.4

18.4

24.7

.4

16.8

.4

.0

87.3

28.000

5.602
.008

4.598

4.377

.068

5.325

.018

.177

.011

20. 184

54.9

8

CHLR

26.2

20:1

22.6

.4

18.1

.4

88:0

28.000

5.449

.011
4 .922

3.928

.067

5.615

.153

.019

20. 165

58.8

1 GGF5B1. 2 GGF5C. 3 GGF6A. 4 GGF5A. 5 GGF5B. 6 GGF6A. 7 GGF6B. 8 GGF5A.
Mg. NO: 100*Mg/(Mg+Fe)



4

AM P H

48.1
.9

4.9

.2
12.4

.4

14.5

11.8

1.0

.6

94.8

23.000

7 .247

.105

.875

017

1.555

.054

3.247

1.900

.286

.117

15.403

67.6

5

AMPH

49. 1

1.2

4.7

1.6

11.0

.3

15.0

11.7

1.4

.5

96.4

23.000

7.239

132

.818

.176

1.353

.041

3.290

1.845

.386

.088

15.369

70.9

B

AM PH

51.6

.5

2.6

1.1
10.0

.4

16.5

12.0

.9

.2

95.6

23.000

7.565

.053

.455

.116

1 .228

.047

3.609

1.880

.245

.039

15.238

74.6

7

AMPH

49.7
.5

3.6

1.0

9.5

.5

15.6

11.6

1.3

93:3

23.000

7 .475

.059

.629

.109

1 .188

.064

3.506

1.869

.376

.019

15.295

74.7

8

AM P H

48.4

1.3

5.4

1.7

10.8

.4

15.2
11.9

1.4

.7

97.2

23.000

7.102

.148

.933

183
1.320

.051

3.314

1.875

407

123

15.457

71.5

4

BLOT

37.1

4.4

13.2

17.1

13:3

.7
9.4

95.3

22.000

5.627

.500

2.354

2.175

.017

3.016

.191

1.824

15.704

58.1

5

B 101

35.6

2.4

13.1

17.5

.2
15.1

.0

.6

7.3

91.8

22.000

5.566

.286

2.423

2.297

.028

3.515

.002

.176

1.464

15.757

60.5

6

8101

32.7

2.2

14.2

19.7

15:3

.2

4.0

88.6

22.000

5.276

.271

2.705

2.668

.018

3.695

.035

.031

.833

15.532

58.1

7

BlOT

35.7

4.9

12.7

16.4

12.4

.4
9.1

91.7

22.000

5.626

.579

2.352

2.156

.007

2.899

.022

.128

1 .828

15.597

57.4

8

BlOT

33.8

2.6

13.3

18.2

.4

15.1

.2

.2
6.0

89.7

22.000

5.421

.309

2.519

2.433

.054

3.603

.033

.059

1.219

15.650

.59.7

LOU

BEN NEVIS MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 53.5	 47.7	 51.8

Ti02	 .1	 .9	 .5

Al203	 2.1	 5.1	 3.7

Fe203	 •1	 1.0	 1.1

leO	 10.4	 11.7	 10.1

MnO	 .6	 .3

MgO	 16.8	 15.2	 15.9

CaO	 12.7	 10.9	 12.3

Na20	 .5	 1.0	 .6

1(20	 .1	 .6	 .2

TOTAL	 97.0	 94.5	 96.6

0	 23.000	 23.000	 23.000

Si	 7.709	 7.188	 7.516

Ti	 .015	 .099	 .050

Al	 .355	 .903	 .633

F3	 .041	 .113	 .121

12	 1 .250	 1.477	 1 .223

Mn	 .068	 .042	 .045

Mg	 3.604	 3.414	 3.446

Ca	 1.956	 1.763	 1.913

Na	 .145	 .289	 .180

K	 .009	 .121	 .041

SUM	 15.155	 15.410	 15.168

Mg. NO	 74.2	 69.8	 73.8

1 BN16A. 2 BN16B. 3 BN16D. 4 BN16E. 5 BN16F. 6 BN13A. 7 BN13B. 8 BN13C.

Mg. NO	 100*Mg/(Mg+Fe)

BEN NEVIS MICROPROBE DATA.

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 49.6	 49.3	 48.4

1i02	 .5	 1.0	 .8

Al20]	 4.1	 4.3	 4.3

Fe203	 .8	 1.7	 2.2

FeD	 10.7	 10.3	 9.8

MnO	 .5	 .6	 .3

MgO	 16.1	 15.4	 15.0

CaO	 11.1	 11.7	 11.1

Na20	 .8	 1.3	 1.3

1(20	 .4	 .4	 .4

TOIAL	 94.5	 95.9	 93.7

0	 23.000	 23.000	 23.000

Si	 7.395	 7.284	 7.306

Ti	 .058	 .106	 .085

Al	 .713	 .749	 .770

F]	 .093	 .193	 .254

12	 1 .333	 1 .269	 1.241

Mn	 .064	 .071	 .040

Mg	 3.567	 3.388	 3.375

Ca	 1.775	 1.852	 1.796

Na	 .217	 .378	 .383

K	 .070	 .077	 .075

SUM	 15.287	 15.367	 15.326

Mg. NO	 72.8	 72.8	 73.1

1 BN13D. 2 BN13E. 3 BN13F. 4 BN16A. .5 BN16B. 6 BN16C. 7 BN16D. 8 BN16E.

Mg. NO	 100*Mg/(MgfFe)



4

BlOT

36.4

6.1

13.2

16.2

.2

14.5

.5

8.8

94 . 1

22.000

5.571

.471

2.379

2.077

.027

3.298

.008

.151

1.722

15.705

61.6

5

8101

37.4

4.5

12.9

15.6

.4

14.0

.0

.6

9.7

94.9

22.000

5.661

.512

2.299

1.973

.050

3.154

.002

.188
1.868

15.706

61.5

6

BlOT

37.3

4.4

12.7

15.9

.2

14.1

.7

9.4

94.5

22.000

5.667

.505

2.277

2.017

.021

3.191

.008

.192
1.820

15.696

61.3

7

BlOT

35.9

4.0

12.5

15.7

.2

13.7

1.6

.4
9.6

92.9

22.000

5.591

.463

2.292

2.040

.021

3. 173

.230

.109

1 .871

15.790

60.9

8

BlOT

37.1

4.4

13.1

16.3

.4

14.0

.4

9.1

95.4

22.000

5.614
.501

2.330

2.066

.050

3.163

123
1 .869

15.716

60.5

4

BlOT

35.7

4.3

12.4

15.7

.3

13.0

.5

9.1

90.9

22.000

5.655

.508

2.319

2.075

.038

3.075

.017

.148
1 .836

15.670

59.7

5

8101

37.0

4.1

12.8

15.7

.2

14.2

.2

9.5

93.7

22.000

5.669

.476
2.316

2.008

.021

3.247

.071

1.850

15.658

61.8

6

FELD

59.9

.2

23.6

.2

.0

.3

5.9
7.8

.3

98. 1

32.000

10.862

.020

5.049

.030

.006

.078

1.148

2.739
.058

19.992

8

FELD

59.8

23.7

.4

5.7

7.7

.4

97.9

32.000

10.871

5.076

.011

.018

.111

1.104

2.713

.086

19.990

7

FELD

60.4

23.9

.3

5.9
7.0

.5

98.0

32.000

10.929

5. 106

.048

1 . 153

2.461

.104

19.801

LO I

BEN NEVIS MICROPROBE DATA.

1	 2	 3

	

BlOT	 BlOT	 BlOT

S102	 34.7	 35.5	 36.6
1.02	 4.8	 3.9	 4.0

Al2O3	 13.3	 13.4	 12.9
Fe2O3	 -	 -	 -

FeO	 16.8	 17.7	 17.5

MnO	 .2	 .1	 .2

MgO	 13.6	 14.0	 13.3

CaO	 1.6	 .2	 .0

Na20	 .3	 .6	 .1

K20	 6.9	 7.9	 9.1

TOTAL	 92.1	 93.2	 93.7

0	 22.000	 22.000	 22.000

Si.	 5.412	 5.493	 5.643

Ti.	 .569	 .450	 .469

Al	 2.441	 2.452	 2.346

F]	 -	 -	 -

F2	 2.200	 2.295	 2.264

Mn	 .020	 .017	 .027

Mg	 3.164	 3.228	 3.054

Ca	 .259	 .037	 .002

Na	 .097	 .168	 .027

K	 1.373	 1.553	 1.793

SUM	 15.534	 15.693	 15.624

Mg. NO	 59.0	 58.4	 57.4

1 BN16F. 2 BN16G. 3 BN16M. 4 BN13A. 5 BN13B. 6 BN13C. 7 BN13D. 8 BN13E.

Mg. NO	 100*Mg/(Mg+Fe)

BEN NEVIS MICROPROBE DATA.

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 36.5	 36.6	 36.1

Ti02	 4.1	 4.]	 5.3

Al203	 12.7	 12.4	 12.5

Fe203	 -	 -	 -

FeD	 15.7	 15.8	 15.9

MnO	 .3	 .2	 .1

MgO	 13.9	 13.5	 13.6

CaO	 -	 .0	 .1

Na2O	 .2	 .1	 .3

K2O	 9.3	 9.6	 9.1

TOTAL	 92.8	 92.4	 93.0

0	 22.000	 22.000	 22.000

Si	 5.660	 5.702	 5.582

Ii	 .479	 .507	 .615

Al	 2.323	 2.273	 2.282

F3 -	-	 -

F2	 2.034	 2.053	 2.054

Mn	 .038	 .026	 .018

Mg	 3.217	 3.125	 3.149

Ca	 -	 .003	 .010

Na	 .054	 .021	 .099

K	 1 .842	 1 .908	 1 .806

SUM	 15.648	 15.619	 15.614

Mg. NO	 61.3	 60.6	 60.5

1 BN1]F. 2 BN13G. 3 BN13H. 4 BN13I. .5 8N133. 6 BN16A. 7 BN16B. 8 BN16C.
Mg. NO: 100*Mg/(Mg+Fe)



4

C H L R

35.6

2.4

13.1

17.5

.2

15.1

.0

.6

7.3

91.8

28.000

7.084

.364

3.084

2.923

.035

4.474

.002

.224

1 .863

20.054

60.5

5

CHLR

32.7

2.2

14.2

19.7

15.3

.2

4.0

88.6

28 .000

6.716

.345

3.443

3.396

.023

4.704

.042

.040

1.058

19.766

58. 1

6

CI-ILR

33.8

2.6

13.3

18.2

.4

15.1

.2

.2

6.0

89.6

28.000

6.902

.393

3.206

3.098

.067

4 .584

.042

.071

1.549

19.912

59.7

7

CHLR

34.7

4.8

13.3

16.8

.2

13.6

1.5

.3

6.9

92.1

28.000

6.889

.724

3 . 107

2.800

.025

4.025

.328

123

1.748

19.769

59.0

8

CHLR

35.5
3.9

13.4

17.7

14.0

.2

.6

7.8

93.2

28.000

6.992

.572

3.122

2.922

.020

4. 109
.046

.214

1.965

19.964

58.4

4

AMPH

46.6

1.4

67

2.2

13.2

.4

13.2

11.5

2.0

.7

97.9

23.000

6.894

.156

1 . 167

.247

1 .635

.049

2.922

1.818

.571

140

15.599

64.1

5

AM P H

47.0

1.1

6.0

1.9

13.8

.4
13.7

11.6

1.4

.7

97.8

23.000

6.969

122

1 .055

.215

1.709

.055

3.031

1.842

.408

.140

15.548

63.9

6

AMPH

47 .4

1.3

6.1

2.6

12.4

.4

13.7

11.5

1.6

.7

97.7

23.000

6.990

144

1.067
.284

1.528

.049

3.016

1 .822

.455

122

15.478

66.4

7

AMPH

47.4

1.1

6.6

15.6

.2
13.2

11.7

1.6

.7

98.2

23.000

7.005

.124

1 . 153
006

1.930

.029

2.898

1.854

.458

.126

15.583

60.0

8

AMPH

47.9

1.4

5.8

1.6

13.1

.3

13.3

11.6

1.4

.6

96.9

23.000
7.112

.151

1.006

.178

1 .630

.039

2.936

1.841

.406

.104

15. 401

.6 1, . 3

LDO

BEN NEVIS MICROPROBE DATA.

1	 2	 3

	

FELD	 FELD	 FELD
Si02	 61.4	 61.2	 63.8
Ti02	 .0	 -	 .3
Al203	 23.3	 23.1	 17.8
Fe203	 -	 -	 -

FeO	 .2	 .3	 .2
MnO	 .1	 .1	 -

MgO	 .0	 -	 -

CaO	 4.8	 6.8	 -

Na20	 7.5	 7.8	 2.3

K20	 .6	 .6	 13.3
TOTAL	 97.8	 97.9	 97.7

0	 32.000	 32.000	 32.000

Si	 11.098	 11.088	 11.975

Ti	 .004	 -	 .042

Al	 4.964	 4.930	 3.943

F3 -	-	 -

F2	 .032	 .048	 .033

Mn	 .017	 .011	 -

Mg	 .011	 -	 -

Ca	 .920	 .936	 -

Na	 2.612	 2.726	 .841

K	 .129	 .143	 3.192

SUM	 19.787	 19.882	 20.028

Mg. NO

1 13N13A. 2 BN13B. 3 BN16A. 4 BN16A. 5 8N16B. 6 BN16C. 7 BN16D. 8 BN16E.

Mg. NO	 100*Mg/(Mg+Fe)

STRONTIAN MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPH

SiO2	 47.5	 45.4	 46.6

Ti02	 1.4	 .8	 .7

Al203	 6.8	 6.8	 5.9

Fe203	 .2	 1.8	 1.6

leO	 14.2	 13.9	 13.3

MnO	 .3	 .4	 .3

MgO	 13.9	 14.3	 13.8

CaO	 11.6	 9.6	 11.2

Na20	 1.5	 1.7	 1.3
K2O	 .6	 .8	 .6

TOTAL	 98.1	 95.5	 95.4

0	 23.000	 23.000	 23.000

Si	 6.980	 6.877	 7.044

Ti	 .149	 .092	 .082

Al	 1.171	 1.219	 1.057
13	 .022	 .210	 .184

F2	 1.747	 1.766	 1.676

Mn	 .042	 .047	 .041

Mg	 3.053	 3.222	 3.109

Ca	 1.836	 1.565	 1.807

Na	 .436	 .485	 .390
K	 .114	 .149	 .118

SUM	 15.549	 15.633	 15.508
Mg NO.	 63.6	 64.6	 65.0

1 SRN5A. 2 SRN5B. 3 SRN5C. 4 SRN8A. 5 SRN8B. 6 SRN8C. 7 SRN8D. 8 SRN8E.
Mg NO.	 100*Mg/(Fe+Mg)



4

All P H

47.6

1.2

5.3

1.9

12.6

.4

13.4

11.5

1.4

.5

95.8

23.000

7.136

.134

.941

.216

1.586

.048

3.000

1 .862

.398

.100

15.400

65.4

5

AMPH

47.7
1.2

4.8

1.6

12.3

.5

14.0

11.4

1.5

.5

95.3

23.000

7.183

.139

.845

.162

1.545

059

3.131

1.861

.435

.104

15.443

67.0

6

BlOT

36.0

2.3

14.1

16.8

.3

14.8

.2

.4

8.0

92.9

22.000

5.559

.271

2.562

2.174

.038

3.408

.030

.126

1.570

15.737

61.1

7

8101

37.8

2.5

14.1

17.3

.2

13.8

.0

.3

9.4

95.5

22.000

5.702

.279

2.508

2. 185

.026

3. 107

.006

.091
1.812

15.716

58.7

8

8101

34.8

2.2

13.7

18.9

.2

15.1

.2

.6

6.9

92.4

22.000

5.441

.256

2.524

2.473

020

3.519

.032

.179

1.371

15.815

58.7

4

BlOT

37.1

3.1

14.1

16.9

.3

14.0

.6

9.4

95.5

22.000

5.606

.355

2.504

2.134

.033

3. 156

.179

1.820

15.787

59.7

5

BlOT
36.7

3.1

13.5

17.6

.3

13.1

.3

9.5

96.2

22.000

5.652

.357

2.450

2.271

.040

2.995

.054

.027

1 .868

15.7 14

56.9

6

BlOT

37.3

3.3

13.8

17.8

.3

13.1

.6

9.6

95.8

22.000

5.652

.378

2.454

2.258

.032

2.954

.170

1 .860

15.758

56.7

7

81 OT

37.2

3.1

13.9

17.8

.3

13.9

.6

9.4

96.2

22.000

5.598

.350

2.474

2.248

.036

3.119

.178

1.801

15.804

58.1

8

BlOT

37.5

3.3

13.9

18.0

.3
13.2

.3
9.5

96.0

22.000

5.657

.371

2.475

2.275

.042

2.961

.088

1.818

15.688

56.5

LU

STRONTIAN MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 47.2	 48.7	 48.3
Ti02	 1.0	 1.2	 .9

Al203	 6.9	 5.5	 4.9

Fe203	 1.0	 1.3	 2.4
FeO	 14.2	 12.6	 11.9

MnO	 .4	 .6	 .4

MgO	 13.7	 13.7	 13.7

CaD	 11.9	 11.7	 11.3

Na20	 1.7	 1.5	 .9

K20	 .6	 .5	 .6

TOTAL	 98.6	 97.1	 95.2

0	 23.000	 23.000	 23.000

Si	 6.934	 7.181	 7.251

Ti	 .114	 .131	 .103

Al	 1.187	 .959	 .860

F3	 .113	 .143	 .267

F2	 1.739	 1.552	 1.488

Mn	 .050	 .070	 .047

Mg	 2.989	 3.004	 3.060

Ca	 1.875	 1.840	 1.814

Na	 .487	 .423	 .268

K	 .118	 .092	 .119

SUM	 15.605	 15.395	 15.276

Mg NO.	 63.2	 65.9	 67.3

1 SRN8F. 2 SRN8G. 3 SRN8H. 4 SRN8I. 5 SRN8J. 6 SRN5A. 7 SRN5B. 8 SRN5C.

Mg NO.	 100*Mg/(Fe+Mg)

STRONTIAN MICROPROBE DATA

1	 2	 3

	

BlOT	 8101	 BlOT

Si02	 37.4	 36.5	 36.6

Ti02	 2.9	 2.7	 3.5

Al203	 14.5	 13.6	 14.1

Fe203	 -	 -	 -

FeO	 17.8	 17.5	 17.0

MnO	 .3	 .1	 .2

MgO	 13.8	 13.8	 13.5

CaD	 -	 .1	 .1

Na20	 .6	 .3	 .6

K20	 9.6	 8.5	 9.7

TOTAL	 96.7	 93.1	 95.2

0	 22.000	 22.000	 22.000

Si.	 5.601	 5.652	 5.572

Ti	 .321	 .310	 .395

Al	 2.549	 2.473	 2.526

F]	 -	 -	 -

F2	 2.223	 2.270	 2.156

Mn	 .043	 .016	 .027

Mg	 3.067	 3.176	 3.049

Ca	 -	 . 018	 .011

Na	 .174	 .090	 .183

K	 1 .825	 1 .685	 1 .888

SUM	 15.803	 15.689	 15.806

Mg NO.	 58.0	 58.3	 58.6

1 SRN5D. 2 SRN5E. 3 SRNSF. 4 SRN5G. 5. SRN8A. 6 SRN8B. 7 SRNBC. 8 SRNBD.
Mg NO.	 100*Mg/(Fe+Mg)



4

BlOT

36.3

2.5

14.1

18.1

.2

12.9

.3

9.0

93.2

22.000

5.633

.290

2.573

2.345

.030

2.978

.017

.075

1.776
15.717

55.9

5

BlOT

36.2

2.6

13.5

18.8

.3

12.0

8.6

92.2

22.000

5.701

.313

2.498

2.483

.037

2.812

.008

.037

1.733

15.622

53. 1

8

BlOT

36.2

2.1

14.5

18.5

.2

12.9

.0

.3

8.9

93.6

22.000

5.608

.245

2.645

2.393

.032

2.969

.002

.096

1.766

15.756

55.4

6

8101

35.9

2.5

13.8

19.2

.3

12.5

7

BlOT

36.3

2.8

13.7

18.6

12.5

8.5

92.5

22.000

5.630

.294

2.554

2.521

.036

2.917

8.9

92.9

22.000

5.662

.332

2.515

2.422

.011

2.918

1.696

15.647

53.6

1.775

15.635

54.6

4

BlOT

35.9

2.6

14.4

19.7

.3

12.1

8.3

93.5

22.000

5.583

.302

2.642

2.566

.042

2.813

.013

.021
1.643

15.626

52.3

5

BlOT

35.8

2.6

13.4

18.4

.4

12.2

.2

8.7

91.7

22.000

5.673

.304

2.495

2.445

.058

2.884

.034

1.764

15.657
54. 1

5

BlOT

36.4

3.7

14.2

18.5

.2

12.0

.0

9.1

94.0

22.000

5.606

.426

2.575

2.379

.031

2.756

.007

.021

1.780

15.581

53.7

7

BlOT

36.4

3.5

13.8

18.7

.2

11.7

.3

8.5

93.2

22.000

5.660

.405

2.522

2.433

.029

2.719

.013

.093

1.694

15.568

52.8

8

BlOT

35.4

3.3

13.9

18.4

.2

12.0

.2

.5
8.7

92.5

22.000

5.564

.389

2.575

2.415

.028

2.808

.027

.162
1.741

15.710

53.8

LI U

STRONTIAN MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 36.0	 37.0	 36.4

Ti02	 2.8	 3.4	 2.9

Al203	 13.3	 13.7	 13.6

Fe203	 -	 -	 -

FeO	 17.8	 18.0	 18.9

MnO	 .2	 .2	 .3

MgO	 12.9	 13.3	 12.8

GaO	 .1	 .1	 .1

Na20	 .3	 .5	 .4

K20	 9.5	 9.7	 8.9

TOTAL	 93.0	 95.8	 94.2

0	 22.000	 22.000	 22.000

Si	 5.635	 5.608	 5.621

Ti	 .331	 .390	 .331

Al	 2.451	 2.444	 2.472

F3 -	-	 -

F2	 2.335	 2.278	 2.443

Mn	 .032	 .022	 .035

Mg	 3.016	 3.005	 2.953

Ca	 .020	 .021	 .013

Na	 .091	 .150	 .126

K	 1.889	 1.871	 1.761

SUM	 15.799	 15.790	 15.755

Mg NO.	 56.4	 56.9	 54.7

1 SRN8E. 2 SRN8F. 3 SRN6A. 4 SRN6B. 5 SRN6C. 6 SRN6D. 7 SRN6E. 8 SRN6F.

Mg NO.	 100*Mg/(Fe+Mg)

STRONTIAN MICROPROBE DATA

1	 2	 3

	

BlOT	 8101	 BlOT

Si02	 36.0	 36.1	 36.0

Ti02	 2.5	 2.3	 2.8

Al203	 13.8	 13.8	 13.5

Fe203	 -	 -	 -

FeO	 18.9	 18.0	 18.8

MnO	 .3	 .2	 .2

MgO	 12.0	 12.3	 12.5

CaO	 -	 .0	 .1

Na20	 .1	 -	 .5

K20	 8.7	 8.7	 8.7

TOTAL	 92.1	 91.4	 93.2

0	 22.000	 22.000	 22.000

Si	 5.658	 5.704	 5.623

Ti	 .309	 .278	 .330

Al	 2.562	 2.571	 2.487

F3 -	-	 -

F2	 2.486	 2.376	 2.449

Mn	 .035	 .023	 .029

Mg	 2.819	 2.891	 2.938

Ca	 -	 .007	 .012

Na	 .015	 -	 .139

K	 1.750	 1.754	 1.734

SUM	 15.634	 15.614	 15.741
Mg NO.	 53.1	 54.9	 54.5

1 SRN6G. 2 SRN6H. 3 SRN6I. 4 SRN5J. 5 SRN6K. 6 SRN1OA. 7 SRN1OB.
B SRN1OC.

Mg NO.	 100*Mg/(Fe+Mg)



LI I

STRONTIAN MICROPROBE DATA

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

Mg NO

BlOT

36.7

3.5

14.6

18.7

.3

12.5

.5

9.2

95.7

22.000

5.573

.396

2.570

2.376

.061

2.833

.138

1.775

15.703

56.6

2

BlOT

35.9

3.2

13.8

18.8

.3

11.9

8.8

92.8

22.000

5.621

.379

2.547

2.457

.046

2.782

.027

1.763

15.621

53. 1

3

BlOT

35.0

3.5

13.5

18.4

.2

11.4

8.8

90.7

22.000

5.614

.420

2.546

2.465

.023

2.713

.022

1.800

15.604

52.6

4

BlOT

35.7

4.5

14.3

17.5

.2

10.6

.0

.2

9.2

92.3

22.000

5.609

.531

2.640

2.298

.029

2.475

.005

.055

1.848

15 .491

51.9

5

BlOT

36.3

2.6

14.4

17.9

.4

12.2

8.7

92.7

22.000

5.648

.309

2.649

2.336

.046

2.834

.012

.042

1.726

15.603

56.8

6

BlOT

35.8

3.9

13.9

19.2

.3

12.0

.0

.2

9.0

94.3

22.000

5.547

.454

2.527

2.491

.034

2.760

.007

.054

1.779

15.653

52.6

7

FELD

64.4

21.8

.4

.3

1.4

9.8

.8

99. 1

32.000

11 .459

.012

4.570

.065

.085

.259

3.378

.191

20.028

8

FELD

62.5

22:2

.5

.4

2.3

9.2

1.0

98.2

32.000

11 .271

.015

4.723

.080

.113

.435

3.212

.221

20.069

1 SRN1OD. 2 SRN1OE. 3 SRN1OF. 4 SRN1OG. 5 SRN1OH. 6 SRN1OI. 7 SRNSA.

B SRN5A1

Mg NO. = 100*Mg/(Fe+Mg)

STRONTIAN MICROPROBE DATA

Si02

Ti02

Al 203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K2O

TOTAL

0

Si
Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

63.4

21.9

.0

.3

2.6

9.2

.6

98.0

32.000

11.390

4.648

.008

.003

.070

.493

3.214

.135

19.961

2
FELD

63.8

22.4

.3

.4

2.9

9.3

.3

99.5

32.000

11 .309

4.692

.049

100

.557

3.206

.070

19.983

3

FELD

60.9

.0

22.2

.5

4.1

9.7

.3

97 .9

32.000

11 .085

.001

4.755

.015

.009

.127

.789

3.435

.072

20.290

4

FELD

64.7

20:7

.9

.2

1.6

9.4

1.0

98.7

32.000

11 .587

.008

4.361

.135

.061

.315

3.278

.235

19.981

5

FELD

62.8

.0

22.8

.2

.0

3.7

9.0

.3

99.0

32.000

11.215

.004

4.808

.031

.002

.013

.716

3.116

.062

19.966

6

FELD

63.4

22.4

.3

.0

3.6

8.9

.5

99. 1

32.000

11.301

4.715

.049

.006

.691

3.059

.102

19.923

7
FELD

63.9

22.2

.2

.3

3.1

9.7

.3

99.6

32.000

11.331

4.634

.022

.077

.593

3.332

.059

20.048

8

FELD

63.4

22.6

.2

3.6

9.3

.2

99.4

32.000

11 .268

4.726

.024

.037

687

3.200

.054

19.996

1 SRN5B. 2 SRN5B1 . 3 SRN5C. 4 SRNSC1 . 5 SRN5D. 6 SRN8A. 7 SRN8B. 8 SRNBC.



STRONTIAN MICROPROBE DATA

Si02

Ti02

Al2O3

Fe2O3

FeO

MnO

Mg 0

CaO

Na2O

K20

TOTAL

0

Si

Ti

Al

F3

F2
Mn

Mg

Ca

Na

K

SUM

FELD

62.5

22.9

.2

.2

4.1

9.2

.2

99.2

32.000

11 .154

.008

4 .808

.024

.045

.786

3.171

.043

20.040

2

FELD

63.0

22.6

3.8

9.3

.2

99.0

32.000

11.239

.012

4.744

.007

.032

.725

3.201

.036

19.996

3

FELD

63.2

.0

22.2

.0

3.4

9.2

.4

98.5

32.000

11.330

.004

4 .686

.018

.006

.643

3.187

.082

19.957

4

FELD

62.1

.0

22.8

.3

4.1

8.5

.4

98.3

32.000

11 . 184

.005
4.843

.041

.796

2.956

.085

19 .910

5

FELD

62.3

22.9

.2

4.5

8.5

.4

98.9

32.000

11.164

4.840

.036

.856

2.958

.082

19.936

6

FELD

59.3

25.8

.0

7.3

7.1

.2

99.9

32.000

10.588

5.431

.004

.027

1 .402

2.443

.043

19.939

7

FELD

61.8

23.1

.3

.2

4.6

8.3

.5

98.8

32.000

11 .096

.012

4.877

.039

.043

.879

2.891

.121

19.959

8

FELD

63.2

22.1

.0

.2

3.0

9.4

.4

98.2

32.000

11.346

4.677

.006

.040

.570

3.270

.085

19.993

1 SRN8C1. 2 SRN8D. 3 SRN8E. 4 SRN8E1. 5 SRN8F. 6 SRN8F1. 7 SRN8G.

8 SRNBH.

STRONTIAN MICROPROBE DATA

SiO2
Ti02

Al203

Fe203

leO
MnO

MgO

CaO

Na20

K20

TOTAL
0

Si
Ti

Al
F3

F2
Mn

Mg

Ca
Na

K

SUM

Mg NO.

FELD

63.5

.3

18.9

.2

.0

1.5

14.1

98.6

32.000

11 .828
.039

4.157

.012

.061

.008

.542

3.356

20.003

2
FELD

64 .2

.3

18.4

.0

1.8

13.9

98.9

32.000

11 .921

.043

4.032

.014

.003

.019

.024

.641

3.284

19.982

3

FELD

64.5

.3

18.9

.2

2.1

14.1

100.4

32.000

11 .825

.043

4.085

.014

.020

.055

.022

.754

3.298

20. 116

4

CHLR

36.0

2.3

14.1

16.8

.3

14.8

.2

.4

8.0

92.9

28.000

7.076

.343

3.261

2.767

.048

4.338

.038

.160

1.998

20.030

61.1

5

CHLR

34 .8

2.2

13.7

18.9

.2

15.1

.2

.6

6.9

92.4
28.000

6.926

.325
3.214

3.147

.025

4.481

.038

.228

1.746

20.129

58.7

6

CHLR

26.2

19.3

21.4

.6

18.1

.0

.3

.0

86.0

28.000

5.544

.01?

4.807

3.782
.111

5.704

.007

.119

.005

20.097

60.1

7
MAGN

.5

.3

94.0

.3

.2

.0

95.5

32.000

.178

.027

.126

31.080

.033

153

.076

107

.010

31.791

B
MAG N

.4

95. 1

.2

.2

96.0

32.000

.166

31.471

.057

.051

.177

3 1 922

1 SRN5A. 2 SRN5B. 3 SRN5C. 4 SRN5A. 5 SRN5B. 6 SRN6A. 7 SRN6A. 8 SRN6B.

Mg NO.	 100*Mg/(Fe+Mg)



STRONTIAN MICROPROBE DATA

Si02

hO 2

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

MAGN
.5

6.5

.0

83.0

.2

.8

91.1

32.000

.189

1.912

.014

27.325

.073

.329

.099

29.941

I SRN1O.

HELMSDALE MICROPROBE DATA

S102

Ti02

Al203

1e203

leO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

13

12
Mn

Mg

Ca

Na

K

SUM

Mg NO.

FELD

65.5

20.8

.3

2.4

9.5

.4

98.9

32.000
11 .635

.012

4.352

.042

.459

3.268

.086

19.854

2

FELD

67.9

19.7

.2

.2

.0

11.0

.3

99.2

32.000
11 .947

4 .086

.024

.045

.008

3.746

.056

19 .911

3

FELD

65.4

20:2

.5

.0

.3

.3

9.9

1.0

97.7

32.000

11.752

.018

4.281

.072

.006

.075

.052

3.433

.234

19.923

4

FELD

67.9

.2

19.6

.2

10.8

.2

99.0

32.000

11 .956

.023

4.106

.028

3.673

.040

19.825

5

FELD

63.5

22.9

.6

.0

.2

9.1

2.0

98.5

32.000

11.375

4 .838

.093

.005

.037

.040

3.170

.467

20.024

6

FELD

67 .0

19.3

11:2

.0

97.8

32.000

11.956

4 .057

.010

.032

.025

3.867

.002

19.950

7

CHLR

27.5

.2
17.4

23.3

.5

17.1

.0

.2

86.1

28.000

5.852

.032

4 .357

4.141

.090

5.434

.012

.052

19.970

56.8

8

CNLR

29.2

.3
17.6

22.5

.6

17.8

.2

.6

88.8

28.000
5.998

.046

4.249

3.866

.101

5.450

.011

.076

.147

19.943

58.5

1 35-87A. 2 35-87B. 3 35-87C. 4 35-BID. 5 35-87E. 6 36-102A. 7 35-87.

8 35-876.

Mg NO.	 100*MgI(Fe+Mg)



4

CHLR

27.8

.2

17.9

25.3

.3

15.8

.0

.4

87.7

28.000

5.867

.024

4.459

4.460

.046

4.961

.011

.008

.094

19.931

52.7

5

CNLR

28.5

.2

17.0

21.3

.8

18.8

.0

86.6

28 .000

5.968

.024

4.188

3.724

.133

5.849

.025

.008

19.918

61.1

-7

CI-ILR

28.0

.3

17.8

23.2

.5

17.2

87:3

28.000

5.869

.043

4.401

4.059

.089

5.369

.013

.053

.037

19.933

57.0

8

CHLR

27.9

17.6

20.9

1.0

17.7

.5

85:9

28.000

5.904

.010

4.394

3.696

.174

5.582

.018

.197

.027

20.001

60.2

6

CHLR

28.3

17:2

23.3

.6

17.1

86.7

28.000

5.963

.008

4.284

4.116

.104

5.383

.020

.019

19.896

56.7

LI

HELMSDALE MICROPROBE DATA

1	 2	 3

	

CHLR	 CHLR	 CI-ILR

Si02	 29.8	 31.8	 31.5

Ti02	 .1	 .5	 .2

Al203	 17.7	 15.4	 16.7

Fe203	 -	 -	 -

FeO	 21.2	 19.0	 19.7

MnO	 .6	 .3	 .4

MgO	 18.2	 18.4	 17.3

CaO	 .1	 .1	 .1

Na20	 .2	 .4	 .3

K20	 .7	 2.6	 1.8

TOTAL	 88.6	 88.4	 87.8

0	 28.000	 28.000	 28.000

Si	 6.078	 6.489	 6.447

Ti	 .020	 .075	 .032

Al	 4.266	 3.700	 4.020

Fl - 	-	 -

F2	 3.624	 3.238	 3.366

Mn	 .097	 .050	 .062

Mg	 5.541	 5.608	 5.277

Ca	 .024	 .011	 .015

Na	 .067	 .139	 .103

K	 .180	 .688	 .475

SUM	 19.894	 19.998	 19.800

Mg NO.	 60.5	 63.4	 61.1

1 35-87C. 235-870.3 35-87E. 4 35-87F. 5 36-102A. 636-1028.7 36-102C.

8 36-1020.

Mg NO.	 100*Mgf(Fe^Mg)

HELMSDALE MICROPROBE DATA

1	 2

	

CHLR	 MAGN

5i02	 33.7	 .7

Ti02	 -	 -

Al203	 18.7	 .3

Fe203	 -	 -

FeO	 16.8	 92.2

MnO	 .6	 -

MgO	 15.7	 .1

CaO	 .1	 .1

Na2O	 .4	 .5

K20	 1.8	 .1

TOTAL	 87.7	 94.1

0	 28.000	 32.000

Si	 6.745	 .284

Ti - 	-

Al	 4.399	 .137

F3 -	-

F2	 2.804	 30.880

Mn	 .098	 -

Mg	 4.675	 .078

Ca	 .028	 .056

Na	 .155	 .380

K	 .459	 .046

SUM	 19.363	 31.860

Mg NO.	 62.5

I 36-102E. 235-87.

Mg NO.	 100*Mg/(Fe+Mg)



3

BlOT
35.7

4.2

12.8

19.0

.6

10.9

.4

9.7

93.4

22.000

5.624

.502

2.371

2.499

.083

2.557

.017

.116

1.953

15.723

50.6

4

BlOT

33.0

2.1

15.2

19.7

.6

12.6

.2

.4

4.4

88.0

22.000
5.374
.257

2.921

2.681

.084
3.053

.028

.117

905

15.419

53.2

5

B lOT

36. 1

3.2
12.7

18.7

.8

11.4

.3
9.6

92.8

22.000

5.711

.376

2.366

2.471

.102

2.688

.008

.092

1.926

15.739

52.1

7

BlOT

36.5

3.5

13.0

18.2

.7

10.9

.5

9.3

92.6

22.000

5.746

.412

2.608

2.400

.087

2.559
.012

153

1.877

15.652

51.6

8

BlOT

36.3

3.4

12.7

18.4

.9

11.4

9:9

93.2

22.000

5.712

.407

2.358

2.415

.121
2.673

.015

.021

1.981

15.704

52.5

6

8101

35.9

3.6

13.1

18.2

.8

11.6

9.5
92.8

22.000

5.648

.430

2.436

2.401

.109

2.720

1.918

15.662

53. 1

3
BlOT
36.3

4.3

12.8

18.9
.8

11.5

.4

9.7

94.7

22.000

5.632

.497

2.345

2.454

.101
2.646

.008

.117
1.913

15.714
51.9

4

BlOT
37.0
3.5

12.9

17.9

.8
12.8

.3

9.9
95.1

22.000
5.680

.408
2.332

2.291
105

2.915
.010
.077

1.931
15.750

56.0

5

BlOT
36.4
3.4

12.2

.6

12.4

.2

.3

9.2

91.4
22.000
5.773

.404
2.277

2.219
.074

2.927
.032
.098

1 .858
15.662

56.9

6
BlOT
35.8

3.7
13.1

17.8
.6

11.8
.0
.5

9.6

92.8

22.000
5.626
.432

2.435

2.346
.079

2.770
.007
.140

1.919
15.755

54.1

7

BlOT
35.8

3.2
12.4

16.1

.8

12.1

.5

9.6

90.6
22.000
5.734

.391
2.337

2.157

.109
2.903
.019

.146

1.967
15.763

57.4

8
BlOT
34 .4

4.1
12.4

17.8
.8

11.1
.0

.4

9.2

90.2
22.000
5.599

.506
2.374

2.419

.106
2.693

.005

.110

1 .900

15 .713

5'2 . 7

(-(5

MOY MICROPROBE DATA

1	 2

	

BlOT	 BlOT

Si02	 34.9	 36.2

TiO2	 2.2	 3.8

Al203	 14.8	 12.4

Fe203	 -	 -

FeO	 19.5	 18.4

MnO	 .3	 .6

MgO	 11.4	 11.2

CaO	 .1	 -

Na2O	 .3	 .4

K20	 7.1	 9.5

TOTAL	 90.5	 92.5

0	 22.000	 22.000

Si	 5.578	 5.726

Ti	 .262	 .455

Al	 2.781	 2.312

F3 -	-

F2	 2.606	 2.428

Mn	 .046	 .075

Mg	 2.707	 2.644

Ca	 .019	 -

Na	 .096	 .126

K	 1.446	 1.924

SUM	 15.541	 15.688

Mg NO.	 51.0	 52.1

1 M3A. 2 h3B. 3 M3C. 4 M3D. 5 M3E. 6 M3F. 7 M3G. 8 M3H.

Mg NO.	 100*Mg/(Fe+Mg)

MOY MICROPRUBE DATA

1	 2

	

BlOT	 8101

Si02	 35.8	 34.4

Ti02	 3.8	 3.3
Al2O3	 13.1	 12.5
Fe2O3	 -	 -

FeO	 18.7	 18.5
MnO	 .6	 .9
MgO	 11.4	 11.7
CaO	 .1	 .1
Na20	 .3	 .5
K2O	 9.6	 9.3
TOTAL	 93.5	 91.0
0	 22.000	 22.000
Si	 5.619	 5.570
Ti	 .448	 .397
Al	 2.424	 2.384
F3 -	-

F2	 2.457	 2.506
Mn	 .084	 .122

Mg	 2.673	 2.815
Ca	 .013	 .019
Na	 .088	 .144
K	 1.919	 1.911

SUM	 15.725	 15.869
Mg NO.	 52.1	 52.9

1 M31. 2 N6A. 3 M6B. 4 M6C. 5 M6D. 6 •N6E. 7 M6F. 8 P16G.

Mg NO.	 100*Hg/(Fe^F1g)



3

F EL D

68.6

19.0

.2

.3

1.9

8.5

98:4

32.000

12.087

3.944

.024

.068

.357

2.895

.027

19.602

4

FELD

63.6

20.8

.2

.4

2.3

9.1

.6

97.0

32.000

11 .535

4.453

.024

.108

.451

3.188

.146

19.906

5

FELD

64.2

.0

20.7

.2

2.1

9.1

.4

96.9

32.000

11 .624
.001

4.411

.020

.008

.043

.415

3.202

.090

19. 815

6

FELD

64.4

.0

20.1

.0

.0

1.8

9.6

.5

96.7

32.000

11.700

.003

4.308

.015

.006

.008

.354

3.374

.123

19.892

7

FELD

62.6

17.6

.2

.0

1.1

15.4

97. 1

32.000

11 .953

3.949

.038

.013

.040

.008

.392

3.753

20. 145

8

FELD

64.6

18.3

.2

1.7

15.0

99.9

32.000

11.948

3.989

.012

.034

.620

3.530

20. 133

3

MAGN

.5

93.7

.3

.0

.2

94.9

32.000

184

.033

.066

31.273

.088

.009

.170

.025

31.848

4

MAGN

.5

.3

.2

93.0

94. 1

32.000

.185

.094

.085

31.247

.017

.070

.031

31.729

5

MAGN

.5

.2

.2

92.2

.0

93.3

32.000

.219

.052

.091

31 .267

.026

.016

.041

31.712

6

MAGN

.7

.2

.2

88. 1

.0

.2

89.5

32.000

.290

.066

.074

31.017

.043

.025

.180

31.696

7

MAGN

.6

.2

.2

88.3

.0

89.5

32.000

.236

.054

.094

31.122

.021

.082

.005

.098

31.712

8

ILMN

6.6

38.1

4.0

39.7

.2

.5

.4

.4

89.9

6.000

.353

1.532

.252

1.771

.007

.039

.004

.039

.024

4.021

Lib

MOY MICROPROBE DATA

1	 2

	

BLOT	 BlOT

Si02	 38.1	 35.2

Ti02	 2.6	 3.6

Al203	 14.1	 11.9

Fe203	 -	 -

FeO	 15.2	 16.8

MnO	 .6	 .6

MgO	 11.6	 11.3

GaO	 .1	 .1

Na20	 .1	 .1

K20	 8.7	 8.8

TOTAL	 91.0	 88.4

0	 22.000	 22.000

Si.	 5.935	 5.776

Ti	 .306	 .438

Al	 2.585	 2.303

F)	 -	 -

12	 1.987	 2.308

Mn	 .075	 .088

Mg	 2.684	 2.766

Ca	 .015	 .012

Na	 .027	 .032

K	 1.732	 1.852

SUM	 15.346	 15.576

Mg NO.	 57.5	 54.5

1 M611. 2 1161. 3 M6A. 4 M6B. 5 M3A. 6 M3B. 7 M3A. 8 MBA.

Mg NO.	 100*Mg/(Fe+Mg)

MOY MICROPROBE DATA

1	 2

	

CHLR	 CFILR

Si02	 34.9	 33.0

Ti02	 2.7	 2.1

Al203	 14.8	 15.2

Fe203	 -	 -

FeO	 19.5	 19.7

MnO	 .3	 .6

MgO	 11.4	 12.6

CaO	 .1	 .2

Na20	 .3	 .4

K20	 7.1	 4.4

TOTAL	 91.1	 88.0

0	 28.000	 28.000

Si	 7.057	 6.840

Ti	 .414	 .326

Al	 3.521	 3.718

F)	 -	 -

12	 3.297	 3.412

Mn	 .058	 .109

Mg	 3.425	 3.885

Ca	 .024	 .036

Na	 .122	 .149

K	 1.827	 1.152

SUM	 19.743	 19.626

Mg NO.	 51.0	 53.2

1 M3A. 2 1138. 3 113A. 4 1138. 5 FI3C. 6 'MBA. 7 M6B. 8 MB.

Mg NO.	 lOOtMg/(Fe^Mg)



SiO2

TiO2

Al203

Fe2O3

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si
Ti

Al

F3

F2
Mn

Mg
Ca

Na

K

SUM

BlOT

35.4

3.6

16.6

23.1

.4

7.6

.6

9.6

96.8

22.000

5.443
.410

3.003

2.973

.049

1.740

.170

1 .883

15.672

'_1 I

MOY MICROPROBE DATA

RUT

Si02	 3.1

Ti02	 84.3

Al203	 1.0

Fe203	 -

FeO	 9.4

MnO	 .1

MgO	 .1
CaO	 .2

Na20	 .4

K2O	 .0

TOTAL	 98.6

0	 2.000

Si	 .043

Ii	 .884

Al	 .017

F3	 -

F2	 .109

Mn	 .001

Mg	 .002

Ca	 .003

Na	 .011

K	 .001

SUM	 1.070

I M3A.

ARDCLACH MICROPROBE DATA

2	 3

	

BlOT	 8101

	

35.1	 35.4

	

3.6	 4.0

	

16.7	 16.7

	

23.2	 23.0

	

.6	 .3

	

7.1	 7.1

	

.1	 .1

	

.3	 .2

	

9.8	 9.5

	

96.5	 96.5

	

22.000	 22.000

	

5.424	 5.444

	

.418	 .467

	

3.048	 3.034

	

3.004	 2.965

	

.081	 .043

	

1.640	 1.632

	

.013	 .020

	

.081	 .069

	

1.928	 1.870

	

15.638	 15.542

4

BlOT

34.4

3.2

16.2

24.4

.4

7.0

9.4

95.1

22.000

5.426
.384

3.002

3.222

048

1.636

.014

.031

1.885

15.647

5	 6	 7

	

BlOT	 BlOT	 8101

	

35.0	 34.4	 34.8

	

3.5	 3.1	 3.7

	

16.5	 16.0	 16.3

	

22.7	 23.8	 22.6

	

.5	 .6	 .5

	

7.3	 6.8	 7.2

	

.5	 .2	 .3

	

9.1	 9.2	 9.9

	

95.5	 94.0	 95.3

	

22.000	 22.000	 22.000

	

5.454	 5.467	 5.449

	

.407	 .369	 .435

	

3.022	 3.005	 3.006

	

2.953	 3.161	 2.955

	

.063	 .077	 .064

	

1.692	 1.618	 1.667

	

.145	 .056	 .091

	

1.931	 1.876	 1.984

	

15.666	 15.627	 15.651

8

BlOT

35.2

3.0

16.7

23.0

.4

7.1

9.4

94.9

22.000

5.503

.355

3.078

3.012

.058

1 .648

.010

1.875

15.540

Mg NO.	 36.9	 35.3	 35.5	 33.7	 36.4	 33.9	 36.1	 35.4

1 AD3A. 2 AD3B. 3 AD3C. 4 AD3D. 5 AD3E. 6 AD3F. 7 AD3G. 8 AD3H.

Mg HO.	 100*Mg/(Fei-Mg)



3

BLOT

34.8

4.1

16.8

22. 1

.5

6.5

.3

9.6

94.8

22.000

5.441

.485

3.104

2.897

.065

1.519

.012

.079

1.918

15.521

34.4

4

BLOT

34.7

4.2

16.5

22.0

.4

6.5

.4
9.9

94.7

22.000
5.442

.500

3.052

2.886

.056

1.529

.013

.122

1.990

15.588

34.6

5

BLOT

34.9

4.0

15.7

22.1

.5

6.9

.0

9.5

94.6

22.000
5.456

.467

3.083

2.899

.065

1.610

.005

1.903

15.490

35.7

6

BLOT

35.0

4.2

16.9

22.3

.6

6.8

.3
9.6

95.7

22.000

5.430

.489

3.091

2.886

.075

1.575

.084

1 .894

15.524

35.3

7

BLOT

35.2

4.1

17.1

22.4

.5

6.8

.3

9.7

96.1

22.000
5.435

.471

3. 108

2.887

.063

1.560

.008

.102

1.911

15.546

35.1

8

FELD

62.9

.0

23.1

.2

4.4

8.8

.3

99.7

32.000

11.169

.001

4 .837

.030

.833

3.019

.063

19.952

L(ö

ARDCLACH MICROPROBE DATA

1	 2

	

BLOT	 BlOT

Si02	 34.7	 34.5
Ti02	 4.2	 3.6
Al2O3	 16.6	 16.2
Fe2O3	 -	 -

FeD	 22.3	 23.8

MnO	 .6	 .5

MgO	 7.1	 6.9

CaD	 .0	 .1

Na20	 .2	 .3

K20	 10.0	 9.7

TOTAL	 95.6	 95.4

0	 22.000	 22.000

Si.	 5.407	 5.413

Ti	 .490	 .420

Al	 3.045	 3.004

F3 -	-

F2	 2.898	 3.126

Mn	 .074	 .068

Mg	 1.643	 1.609

Ca	 .007	 .013

Na	 .051	 .082

K	 1.980	 1.941

SUM	 15.595	 15.677

Mg NO.	 36.2	 34.0

3

BLOT

34.4

3.9

16.2

22.9

.6

6.9

.0

.4

9.6

95.0

22.000

5.415

462

3.008

3.013

.079

1.615
.007

.122

1.916

15.637

34.9

4

BlOT

34.9

4.0

16.9

22.6

.6

6.8

.2

9.8

95.8

22.000

5.420

.466

3.098

2.927

.080

1.573

.069

1.931

15.565

35.0

5

BlOT

34.8

4.2

16.9

21.9

.5

6.9

.2

9.9

95.2

22.000

5.416

.496

3.097

2.857

.061

1.600

.027

1.972

15.526

35.9

6

BlOT

34.3

4.0

16.5

22.6

.4

7.2

.2
9.6

94 .6

22.000

5.395

.470

.3.061

2.970

.047

1.679

.052

1.918

15.590

36.1

7

BLOT

34.6

3.8

16.6

22.3

.4

7.0

.2
9.8

94 .6

22.000

5.432

.448

3.073

2.934

.057

1 .633

.058

1.957

15.591

35.7

8 AD4E.

B

BlOT

34.4

4.2

16.5

23.2

.6

6.4
.0

.3

9.8

95.5

22.000

5.395

.497

3.049

3.034

.084

1.502

.003

.091

1.949

15.603

33. 1

1 AD3I. 2 AD3J. 3 AD3K. 4 AD/IA. 5 AD4B. 6 AD/IC. 7 AD/ID

Mg NO.	 100*Mg/(Fe+Mg)

ARDCLACH MICROPROBE DATA

1	 2

	

BLOT	 BLOT

Si02	 35.1	 35.5

Ti02	 3.7	 4.1

Al203	 16.5	 17.1

Fe203	 -	 -

FeO	 23.0	 22.6

MnO	 .6	 .5

MgO	 7.5	 7.1

CaD	 .1	 -

Na20	 .4	 .3

K20	 9.6	 9.9

TOTAL	 96.4	 97.0

0	 22.000	 22.000

Si	 5.416	 5.426

Ti	 .433	 .468

Al	 3.008	 3.084

F)	 -	 -

F2	 2.967	 2.892

Mn	 .072	 .060

Mg	 1.734	 1.520

Ca	 .013	 -

Na	 .114	 .083

K	 1.894	 1.941

SUM	 15.651	 15.575

Mg NO.	 36.9	 35.9

1 AD/IF. 2 AD4G. 3 AD4H. 4 AD/Il. 5 AD4'J. 6 AD4K. 7 AD/IL
	

8 AD3A.
Mg NO. = 100*Mg/(FefMg)



4 AD3E. 5 AD3F. 6 AD3G 7 AD3H. 8 AD4A.

c -I 9

ARDCLACH MICROPROBE DATA

Si02

Ti02

Al 203
Fe203

leO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

13

12

Mn

Mg

Ca

Na
K

SUM

FELD

62.3

23.4

.0

4.8

8.1

98.8

32.000

11.129

4.922

.015

.005

.916

2.818

.027

19.833

2

FELD

61.5

23.4

.0

4.8

8.0

1.2

99.2

32.000

11 .038

.018

4.943

.017

.011

.923

2.779

.270

19.997

3 AD3D

3

FELD
62.6

23.9

.2

4.8

8.4

.2

100.1

32.000

11.051

4.971

.007

.063

.916

2.860

.047

19.916

4

FELD

63.2

22.7

3.6

9.1

.2

99.0

32.000

11 .257

4.769

.016

.008

.037

.680

3.134

.048

19.949

5

FELD
61.3

23:1

5.4

8.0

.2

98.1

32.000

11 .059

.008

4.918

.030

1.041

2.797

.039

19.892

6

FELD
61.3

23.5

.3

5.1

8.4

.3

98.9

32.000
10.995

4.959

.015

.008

.070

.986

2.919

.064

20. 016

7

FELD

61.4

.0

23.6

.2

5.0

8.2

.2

98.8

32.000

11.017

.004

4.992

.011

.040

.961

2.866

.053

19.943

B

FELD

62.5

23:0

4.6

8.3

.2

98.6

32.000

11.185

.007

4.844

.007

.884

2.877

.041

19.845

1 AD3B. 2 AD3C

ARDCLACH MICROPROBE DATA

Si02

1i02

Al203
Fe203

FeO

MnO

MgO

CaD

Na2O

K20

TOTAL

0

Si.

Ti

Al
13

12
Mn

Mg

Ca

Na
K

SUM

FELD
61.0

23.7

.2

5.7

8.1

98:8

32.000

10.952

5.010

.014

.043

1.092

2.836

.028

19.974

2

FELD

61.9

23.8

.0

5.0

8.1

.4

99.3

32.000

11 .035

.016

5.004

.005

.956

2.781
.080

19.877

3

FELD
61.6

23.5

.0

4.9

8.1

.2

98.2

32.000

11 .084

4.975

.005

.943

2.809
.034

19.851

4

FELD
61.4

23.4

5.0

8.4

.2

98.4

32.000

11 .053

4.971

.958

2.924
.034

19.940

5

FELD
61.5

.0

23.6

.0

5.2

8.5

.2

99. 1

32.000

11 .008

.001

4.976

.019

.011

.995

2.943
.043

19.996

6

FELD
61.9

.0

23.1

4.6

8.2

.2

98.1

32.000

11.141

.005

4 .904

.012

.895

2.851
.037

19.845

7

FELD
62.2

23.3

4.7

8.4

.2

98.9

32.000

11.121

4.903

.007

.020

.908

2.896
.041

19.896

8

FELD
61.4

23.5

.0

.0

5.5

8.2

.3

99.0

32.000

11 .008

4.975

.001

.011

.003

1.047

2.854
.066

19.965

I AD4B. 2 AD4C. 3 AD4D. 4 AD4E. 5 AD4F. 6 AD4G. 7 AD4I-I. 8 AD4I.



4

BlOT

36.9

2.5

16.7

20.0

.3

9.4

.4

9.7

95.8

22.000

5.613

.280

2.995

2.550

.035

2.135

127

1.876

15.611

45.6

5

BlOT

367

2.3

16.8

20. 1

.4

9.4

.5

9.6

96.0

22.000

5.589

.264

3.019

2.554

.054

2.141

.008

.156

1 .860

15.646

45.6

6

BlOT

36.1

2.6

16.1

20.5

.4

8.9

.6

9.5

94.3

22.000

5.610

.277

2.943

2.661

.050

2.052

.020

.178

1 .876

15.668

43.5

7

BlOT

36.4

3.1

15.9

19.4

.3

9.1

.0

.5

9.6

94.4

22.000

5.631

.363

2.894

2.511

.037

2.094

.007

.144

1.901

15.581

45.5

8

BlOT

36.0

2.8

15.7

20.4

.3

9.5

.3
9.5

94.5

22.000

5.586

.321

2.874

2.649

.041

2.191

.093

1.89?

15.652

45.3

LOU

ARDCLACH MICROPROBE DATA

1	 2
	

3

	

FELD	 FELD
	

.1USC

Si02	 61.8	 63.4
	

45.5

Ti02	 -	 . 2
	

2.0

Al203	 22.9	 18.3
	

29.9

Fe203	 -	 -

FeO	 -	 -
	

3.8

MnO	 -	 -

MgO	 -	 - 1
	

1.2

CaO	 4.5	 .0	 .0

Na20	 8.4	 .4	 .5

K20	 .3	 15.8
	

10.8

TOTAL	 98.0	 98.2
	

93.9

0	 32.000	 32.000
	

22.000

Si	 11.158	 11.926
	

6.281

Ti	 -	 .031	 .206

Al	 4.876	 4.056
	

4.864

F3 - 	-

12	 -	 -	 .442

Mn - 	- 	 .013

Mg	 -	 .020	 .253

Ca	 .868	 .004	 .006

Na	 2.935	 .153	 .126

K	 .069	 3.800
	

1.902

SUM	 19.906	 19.991
	

14 .094

Mg NO.
	 36.4

4

MUSC

45.0

1.1

30.7

3.?

1.0

.7

10.8

92.9

22.000

6.269

.113

5.035

.434

.203

.181

1.909

14.145

31.9

1 AD43. 2 AD4A. 3 AO3 g . 4 A038.

Mg NO.	 100*Mg/(Fe^Mg)

BEN RINNES MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 38.7	 37.1	 37.8

Ti02	 2.2	 2.0	 1.4

Al203	 18.6	 17.8	 22.5

Fe203	 -	 -	 -

leO	 17.1	 17.9	 14.1

MnO	 .4	 .3	 .1

MgO	 7.3	 8.6	 6.4

CaO	 .0	 -	 .1

Na20	 .3	 .5	 .3

K20	 10.1	 8.7	 6.1

TOTAL	 94.6	 92.8	 88.8

0	 22.000	 22.000	 22.000

Si	 5.844	 5.720	 5.809

Ti	 .251	 .231	 .156

Al	 3.308	 3.234	 4.082

13	 -	 -	 -

12	 2.151	 2.309	 1.806

Mn	 .047	 .035	 .017

Mg	 1.631	 1.972	 1.464

Ca	 .005	 -	 .018

Na	 .097	 .153	 .089

K	 1.935	 1.709	 1.196

SUM	 15.267	 15.363	 14.637

Mg NO.	 43.1	 46.1	 44.8

I 1M31A. 2 TM31B. 3 TM31C. 4 TM31D. 5 TM31E. 6 TM31F. 7 TM31G. 8 TM31H.

Mg NO.	 100*Mg/(Fe+Mg)



4

BlOT

36.2

2.1

15.8

20.2

.5

9.0

.3

9.6

93.6

22.000

5.663

.246

2.912

2.638

.062

2. 107

103
1.909

15.641

44.6

5
BlOT

36.0
2.0

15.8

19.6

.3

9.6

.3
9.6

93.3
22.000

5.642
.240

2.914

2.566
.037

2.247
.008
.100

1.911
15.867

66.7

6
BlOT

35.6

2.4

15.6

19.7

.4

9.1

.3

9.8
92.9

22.000

5.623
.284

2.903

2.604
.059

2.131

.012

.083
1.971

15.668

45.0

7
B lOT

36.2

2.6

16.4

20.1

.5

9.4

.5
9.1

94.6

22.000
5.583
.280

2.982

2.596

.061
2.171

.153
1.791

15. 618

45.5

8

B tOT

35.5
2.6

15.6

20.3

.4

9.1

.8

9.5

93.8

22.000
5.567

.304

2.886

2.661

.054

2.133

.018

.228

1 .895
15.747

4 .5

4
FELD

65.0

21.0

2.2
9.7

98.2

32.000

11.614

.009
4.410

.013

.423

3.372
.032

19.874

5

FELD

65.2

21.6

.3

21

10.4

.2

99.8
32.000
11 .696

4.486

.010

.081

.393
3.548

.040
20.055

6
FELD

65.4

21.2

.3
1.7

10.5

99.0
32.000

11.587

4.427

.071

.317

3.595

19.997

7

FELD

65.0

21.2

.2

.2
2.0
9.9

.2

98.7

32.000
11 .576

4.439

.036

.040

.372

3.432
.052

19.966

8
FELD

64.1

21.6

.0

.0
2.4
9.7

.3
98.3

32.000
11 .483

4.556

.010

.003

.003

.466
3.371

.066

1 9. 958

C8 1

BEN RINNES MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 8101

Si02	 36.4	 35.9	 36.2
Ti02	 2.8	 2.7	 3.0

Al203	 15.5	 15.5	 16.3

Fe203	 -	 -	 -

FeD	 19.7	 19.7	 20.6

MnO	 .3	 .5	 .4

MgO	 9.2	 8.7	 9.1

CaO	 -	 -	 . 0

Na20	 .4	 .5	 .4

K20	 9.8	 9.6	 9.8

TOTAL	 94.1	 92.9	 95.8

0	 22.000	 22.000	 22.000

Si	 5.660	 5.654	 5.549

Ti	 .325	 .316	 .343

Al	 2.839	 2.883	 2.941

F3 -	-	 -

F2	 2.568	 2.602	 2.642

Mn	 .042	 .064	 .055

Mg	 2.131	 2.044	 2.081

Ca	 -	 -	 .003

Na	 .115	 .159	 .122

K	 1.947	 1.892	 1.925

SUM	 15.627	 15.613	 15.661

Mg NO.	 45.3	 46.0	 44.1

1TM31I. 2TM313. 3 TM31K. 4TM31L. STM31M. 6TM31N. 7 TM31O. 8TM31P.

Mg NO.	 100*Mg/(Fe^Mg)

BEN RINNES MICROPROBE DATA

1	 2	 3

	BlOT	 BlOT	 BlOT

S102	 36.3	 37.0	 36.3

Ti02	 2.6	 2.6	 3.1

Al203	 16.2	 17.1	 16.1

Fe203	 -	 -	 -

FeO	 20.3	 20.8	 20.3

MnO	 .6	 .3	 .4

MgO	 9.5	 9.3	 9.0

CaD	 .0	 .0	 .0

Na20	 .6	 .5	 .5

K20	 9.6	 10.0	 10.1

TOTAL	 95.5	 97.6	 95.7

0	 22.000	 22.000	 22.000

Si	 5.576	 5.552	 5.570

Ti	 .298	 .295	 .352

Al	 2.930	 3.022	 2.915

F)	 -	 -	 -

F2	 2.604	 2.615	 2.605

Mn	 .053	 .039	 .053

Mg	 2.164	 2.089	 2.061

Ca	 .005	 .002	 .005

Na	 .184	 .140	 .149

K	 1.877	 1.918	 1.969

SUM	 15.692	 15.671	 15.679

Mg NO.	 45.4	 46.4	 44.2

I TM31Q. 2 TM31R. 3 TM31S. 4 TM31A. 5 TM31B. 6 TM31C. 7 TM31C1. 8 TM31D.

Mg NO.	 100*MgI(FefMg)



C82

BEN RINNES MICROPROBE DATA

Si02

Ti02

Al203

Fe203
FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K
SUM

FELD

63 .7

.0

21.7

3:0

9.6

98.1

32.000

11 .420

.001

4.581

.012

.037

567

3.321

.018

19.958

2
FELD

64. 1

21:7

.2

.0

2.4

9.7

.4

98.6

32.000

11 .446

.012

4.576

.036

.011

.458

3.350

.080
19.969

3
FELD

63.7

22.1

.2

3.4

9.4

98:9

32.000

11 .362

6.639

.030

.646

3.255

021

19.959

4

FELD

64.1

.0

21.7

.0

2.9
9.5

.4

98.8

32.000

11.441

.005

4.562

.004

.018

.558

3.277

089

19.955

5

FELD

64.6

21.6

.0

.2

2.1

10.3

98.5

32.000

11.517

4.496

004

05

.392

3.549

20.009

6

FELD

66.6

.0

21.8

.2

2.0

9.8

.4

98.8

32.000

11 .487

.005
4.562

064

.377

3.382

19.957

7

FELD

67.0

19.6

.6

.3

.2

11.1

1.0

99.7

32.000

11 .829

4.086

.090

082

.042

3.789

.2
20.130

8

FELD

67.5

19:6

.2

.2

.2

11.1

99:0

32.000

11.917

.015

6.076

.025

060

.032

3.791

19.935

1 TM31E. 2 TM31F. 3 TM31G. 4 TM31H. 5 TM36A. 6 TM36B. 7 TM36C. 8 TM36D.

BEN RINNES MICROPROBE DATA

Si02
Ti02

Al203

Fe2O3

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2
Mn

Mg

Ca

Na

K

SUM

FELD

64.1

18.0

.2

.0

.8

15.0

98.4

32.000

12.004

3.981

.019

.033

.020

.006

.301
3.585

19.949

2

FELD

64.3

18.5

.0

1.1

15.0

99. 1

32.000

11 .952

4.048

.019

.003

.024

.408
3.553

20.005

3
FELD

63.9

18.1

.2

1.4

15.0

98.6

32.000

11.961

3.990

.050

.504
3.583

20.088

4

CHLR

37.8

1.3

22.5

14.1

6.4

.3
6.1

88.7

28.000

7.394

.197

5.196

2.299

.022

1 .864

.023

.110

1.523

18.627

S

CHLR

24.6

.0

19.4

32.8

.3

6.6

.3

.3

84.3

28.000

5.666

.005

5.269

6.317

.066

2.250

.017

.130

.079

19.799

6

CHLR

26.5

20.9

32.9

.5

7.3

.4

.0

88.7

28.000

5.734

.023

5.322

5.957
.083

2.365

.012

164
.011

19.670

7
CHLR

26.5

.2

19.5

30.5

.0

6.3

.2

.8

.8

84.9

28.000

5.969

.032

5.190

5.746
.006

2. 126

.039

.358
233

19.699

8

MUSC

44.3

.4

28.5

4.7

1.3

.6
10.6

90.4

22.000

6.373

.042

4.842

.560

.009

.287

.012

.162
1.917

14.204

Mg NO.	 44.8	 26.3	 28.6	 27.0	 33.9

1 TM31A. 2 TM31B. 3 TM36A. 4 TM31A. 5 TM36A. 6 TM36B. 7 TM36C. 8 TM31A.

Mg NO.	 100*Mg/(FetMg)



5

MUSC

44.8

.5

30.7

4.4

.8

.6

10.8

92.8
22.000

6.271

.051

5.066

.520

.017

.161

.012

.174

1.923

14. 193

23 .6

6

MU S C

44.9

.6

30.8

4.3

.7

.5

10.4

92.3
22.000

6.288

.064

5.090

.500

.014

.150

.008

125

1 .850

14.090

23 . 1

7
MU SC

45.1

.8

30.9

4.5
.0

.8

.6
10.5

93.0

22.000

6.277
.082

5. 063

.523

.002

.160

.148

1.858

14.113

23.6

4

MUSC

44.5

.5

31.2

4.5

.8

.6

10.7

93.0

22.000

6.223
.055

5.137

.528

.008

.167

163

1.909

14.190

26.0

8
MUSC

45.1

.9

31.9

4.5

.8

.6

10.3

94.3

22.000

6.193
.088

5. 166

.517

.014

.170

.170

1 .808

14. 126

24.7

5
MAGN

.6

.2

90.3

.2

.6

.0

92. 1
32.000

.250

.028

.111

30.897

104

.031

.484

.010

31.916

6
MA G N

.5

.3

.2

89.1
.3

.2

.2

.3

.0

90.9
32.000

.203

.081

093

30.893

.088

.105

.067

.257

.021

31.809

B
MAGN

.9

3.0

.2

85.6

.2

.3

90.3
32.000

.357

.927

.105

29.018

.027

.091

.252

.026

30. 802

4
MUSC

44.9

.7

30.8

4.3

.7

7
MAGN

.5

.9

89.1

.6

10.4

92.4
22.000

6.286

.069

5.084

.502

.008

.142

.168
1.854

14.114

22.0

90.9

32.000

.211

.273

.054

30.770

.068

.058

.112

31.545

C83

BEN RINNES MICROPROBE DATA

1	 2	 3

	

MUSC	 MUSC	 MUSC

Si02	 44.3	 44.8	 45.3
Ti02	 .6	 .6	 .7

Al203	 31.0	 30.7	 31.1
Fe203	 -	 -	 -

FeO	 4.5	 4.1	 4.6

MnO	 -	 .2	 .1

MgO	 1.1	 .9	 1.1

CaO	 -	 .0	 .0

Na20	 .6	 .8	 .5

K20	 10.5	 10.4	 10.4

TOTAL	 92.7	 92.3	 93.8

0	 22.000	 22.000	 22.000

Si	 6.207	 6.276	 6.255

Ti	 .067	 .066	 .077

Al	 5.121	 5.066	 5.054

F3 -	-	 -

F2	 .526	 .476	 .534

Mn	 -	 .020	 .008

Mg	 .223	 .180	 .226

Ca	 -	 .005	 .006

Na	 .168	 .207	 .126

K	 1.873	 1.864	 1.837

SUM	 14.186	 14.160	 14.123

Mg NO.	 29.8	 27.4	 29.8

1 TM36A. 2 TM36B. 3 TM36C. 4 TM36D. 5 TM36E. 6 TM36F. 7 TMJ6G. 8 TM36H.

Mg NO.	 100*Mg/(Fe+Mg)

BEN RINNES MICROPROBE DATA

1	 2	 3

	

MUSC	 MUSC	 MUSC

Si02	 45.1	 44.2	 44.1

Ti02	 .8	 .9	 .8

Al203	 31.5	 31.0	 30.8

Fe2O3	 -	 -	 -

FeO	 4.1	 4.3	 4.3

MnO	 .1	 .2	 -

MgO	 .6	 .7	 .6

CaO	 .1	 -	 -

Na2O	 .6	 .7	 .4

K2O	 10.5	 10.3	 10.5

TOTAL	 93.3	 92.1	 91.6

0	 22.000	 22.000	 22.000

Si	 6.246	 6.217	 6.238

Ti	 .078	 .090	 .089

Al	 5.150	 5.136	 5.131

F3 -	-	 -

F2	 .476	 .507	 .506

Mn	 .009	 .023	 -

Mg	 .122	 .136	 .133

Ca	 .007	 -	 -

Na	 .169	 .183	 .121

K	 1.855	 1.848	 1.898

SUM	 14.113	 14.141	 14.116

Mg NO.	 20.4	 21.2	 20.8

1 TM361. 2 TM363. 3 TM3SK. 4 TM36L. 5 TM31A. 6 TM31B. 7 TM31C. 8 TM31D.
Mg NO.	 100*Mg/(FeI.Mg)



Si02
Ti02

Al203

Fe 203

FeO

Mn 0

Mg 0

CaO

Na20

K20

TOTAL

0
Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

APIPH

44.4

1.5

8.5
1.4

16.6

.3

11.1

11.5

1.6

.9

97.9

23.000

6.677

172

1 .509
.160

2.090

.040

2.494

1.859

.470

.163

15.633

C84

BEN RINNES MICROPROBE DATA

S02

Ti02

Al 203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg
Ca

Na

K

SUM

1	 2

	

MAGN	 MAGN

	

.4	 .4

	

.3	 .5

	

.3	 .1

	

91.2	 91.1

	

.3	 .2

	

.4	 .5

	

.0	 .1

	

92.8	 92.7

	

32.000	 32.000

	

.154	 .143

	

.083	 .167

	

.120	 .067

	

30.988	 31.010

	

.188	 .109

	

.022	 -

	

.292	 .371

	

.005	 .031

	

31.852	 31.878

3

ILMN

.5
47.4

64.2

.3

.0

.5

93.0

6.000

.025

1 .963

2.017

.014

.005

.002

.050

4.056

I TM31E. 2 TM31F. 3 TM31A.

DORBACK MICROPROBE DATA

2	 3

	

AMPH	 AMPH

	

43.3	 44.5

	

1.3	 1.2

	

8.6	 8.9

	

5.3	 3.0

	

13.1	 14.8

	

.7	 .4

	

11.1	 10.8

	

11.1	 12.2

	

1.2	 1.6

	

95.7	 97.3

	

23.000	 23.000

	

6.600	 6.673

	

.144	 .140

	

1.544	 1.578

	

.605	 .335

	

1.675	 1.856

	

.096	 .047

	

2.532	 2.416

	

1.805	 1.955

	

.364	 .460

	

15.364	 15.460

4	 5	 6	 7	 8

	

8101	 BlOT	 8101	 BlOT	 BlOT

	

35.6	 35.9	 36.3	 35.6	 35.1

	

2.9	 3.0	 3.5	 3.1	 2.6

	

14.6	 14.1	 14.8	 14.4	 14.2

	

19.7	 19.7	 19.8	 19.7	 18.8

	

.2	 .2	 .3	 .4	 .3

	

10.6	 11.3	 11.1	 11.4	 11.0

	

.0	 .1	 .1	 .1	 .1

	

.3	 .3	 .7	 .8	 .3

	

9.7	 10.0	 9.6	 9.4	 9.6

	

93.5	 94.5	 96.2	 94.9	 92.0

	

22.000	 22.000	 22.000	 22.000	 22.000

	

5.585	 5.588	 5.536	 5.518	 5.592

	

.339	 .345	 .400	 .366	 .308

	

2.700	 2.585	 2.667	 2.626	 2.669

	

2.585	 2.566	 2.527	 2.554	 2.507

	

.028	 .030	 .036	 .051	 .039

	

2.480	 2.620	 2.520	 2.630	 2.609

	

.002	 .010	 .008	 .012	 .019

	

.082	 .078	 .210	 .234	 .086

	

1 .934	 1.980	 1.863	 1 .860	 1 .959

	

15.734	 15.803	 15.767	 15.850	 15.788

Mg No.	 54.4	 60.2	 56.6	 49.0	 50.5	 49.9	 50.7	 51.0

1 TM21A. 2 TM21B. 3 TM21C. 4 TM21A. 5 TM21B. 6 TM21C. 7 TM21D. 8 TM21E.

Mg NO.	 100*Mg/(Fe^Mg)



Si02
Ti02

Al 203
Fe203

leO

MnO

Mg 0
CaD

Na20

K20

TOTAL

0

Si

Ti

Al
13

12
Mn

Mg

Ca

Na

K

SUM

B TOT

35.5

2.6

14.6

19.2

.3

11.2

.0

.4

9.6

93.4

22.000

5.566

.310

2.700

2.513

.039

2.622

.007

.113

1.920

15.790

C85

DORBACK MICROPROBE DATA

2
B LOT

35.4

2.9

14.6

18.2

.3

11.1

.4

9.5

92.7

22.000

5.574

.368

2.713

2.400

.044

2.613

.008

.134

1 .907

15.742

3
B LOT

37.0

3.2

15.0

20.3

.2

11.1

.3

9.7

96.9

22.000

5.585

.368

2.672

2.567
.028

2.500

.015

.079

1.872

15.686

4	 5

	

BlOT	 BLOT

	

36.3	 36.2

	

3.0	 2.9

	

14.9	 14.6

	

19.5	 19.6

	

.3	 .3

	

11.5	 11.0

	

.0	 .1

	

.8	 .3

	

9.9	 9.5

	

96.2	 94.3

	

22.000	 22.000

	

5.535	 5.616

	

.347	 .332

	

2.684	 2.662

	

2.482	 2.538

	

.041	 .037

	

2.608	 2.541

	

.002	 .010

	

.231	 .093

	

1.921	 1.878

	

15.851	 15.707

6

BLOT

36.4
3.5

14.8

20.4

.2

10.9

.4

9.6

96.3

22.000

5.544

.405

2.666

2.599

.028

2.465

.018

109

1.875

15.710

7	 8

	

BLOT	 FELD

	

37.0	 61.6

	

1.6	 .2

	

15.6	 23.1

	

18.8	 .2

	

.3	 .2

	

11.7	 -

	

.3	 5.1

	

.3	 7.7

	

9.7	 .5

	

95.2	 98.7

	

22.000	 32.000

	

5.653	 11.076

	

.188	 .020

	

2.802	 4.901

	

2.394	 .035

	

.039	 .032

	

2.651	 -

	

.047	 .990

	

.086	 2.681

	

1.880	 .119

	

15.740	 19.854

Mg NO.	 51.1	 52.1	 49.3	 51.2	 50.0	 48.7	 52.6

1 TM21F. 2 TM21G. 3 TM21I-I. 4 TM21I. 5 TM213. 6 TM21K. 7 TM21L. 8 TM21A.

Mg NO.	 100*Mg/(Fe^Mg)

DORBACK MICROPROBE DATA

Si02

Ti02

Al2O3

Fe2O3

FeD

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

13

12
Mn

Mg

Ca

Na

K

SUM

1	 2

	

FELD	 FELD

	

60.8	 62.4

	

23.7	 23.3

	

.3	 -

	

.1	 .0

	

.1	 .2

	

5.7	 4.9

	

7.7	 8.2

	

.3	 .1

	

98.5	 99.1

	

32.000	 32.000

	

10.950	 11.125

	

.007	 -

	5.043	 4.890

	

.039	 -

	

.008	 .005

	

.013	 .043

	

1.093	 .932

	

2.680	 2.840

	

.057	 .032

	

19.891	 19.866

3
FELD

61.2

23.5

.2

5.7

7.1

.4

98.2
32.000

11.029

5.002

.026

.008

1 . 109

2.697

.097

19.767

4	 5

	

FELD	 FELD

	

61.6	 61.8

	

23.3	 23.2

	

.1	 .1

	

-	 .2

5.3

	

7.9	 8.2

	

.2	 .2

	

98.4	 98.7

	

32.000	 32.000

	

11.076	 11.079

	

4.942	 4.908

	

.015	 .008

	

-	 .032

	

-	 .016

	

1.019	 .979

	

2.754	 2.856

	

.048	 .037

	

19.854	 19.914

6
FELD

61.8

23.0

5.2

8.0

.2

98.4

32.000

11 . 104

.014

4.877

.009

.037

.995

2.780
.034

19.851

7	 8

	

FELD	 FELD

	

62.3	 63.9

	

23.3	 17:8

	

.1	 .1

	

.2	 .1

	

5.0	 .1

	

8.0	 .8

	

.4	 15.8

	

99.3	 98.7

	

32.000	 32.000

	

11.101	 11.981

-	 .018

	

4.896	 3.943

	

.009	 -

	

.011	 .010

	

.056	 .O17

	

.952	 .016

	

2.759	 .302

	

.096	 3.785

	

19.879	 20.072

1 TM21B. 2 TM21C. 3 TM21D. 4 TM21E. 5 TM21F. 6 TM21G. 7 TM21H. 8 TM21A.



Si02

Ti02

Al203
Fe 2 03

FeO

MnO

Mg 0
CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2
Mn

Mg

Ca

Na

K

SUM

BlOT

35.3

2.5
17.9

25.3
.9

3.8

.3

9.5

95.6

22.000

5.543

.295

3.308

3.318

.121

.897

.024

.097
1.907

15.510

2
BlOT

35.8

2.5
17.7

23. 1
1.0

4.1

.2
9.7

94.2

22.000

5.653

.293

3.298

3.051

.139

.955

.015

.058

1 .963

15.406

C86

DORBACK MICROPRO8E DATA

Si02
Ti02

Al203
Fe203

FeO

Mn 0

MgO

CaD

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca
Na

K

SUM

FELD

63.9

.2

17.8

.2

.6
16.3

99.1

32.000

11.970

.025
3.939

.025

.012

.225
3.900
20.098

2
MAGN

2.1

75.1

.0

.4

.3

78.0

32.000

.965

.021

29.567
.008
.302

.151

31.014

1 TM21B. 2 TM21A.

CAIRNGORM MICROPROBE DATA

3	 4	 5	 6	 7	 8

	

BlOT	 B0T	 BlOT	 BlOT	 8101	 BlOT

	

36.2	 35.4	 34.8	 35.7	 45.6	 36.6

	

2.2	 2.6	 2.8	 2.5	 .3	 3.4

	

17.5	 17.8	 17.6	 18.3	 26.8	 13.1

	

22.0	 24.0	 24.1	 23.4	 6.7	 23.8

	

1.1	 1.0	 .9	 1.1	 .4	 .5

	

4.3	 4.0	 3.9	 3.8	 1.9	 9.0

	

.0	 .1	 .0	 .0	 .0	 .0

	

.3	 .2	 .2	 .5	 .4	 .7

	

9.7	 9.7	 9.4	 9.3	 10.9	 8.9

	

93.3	 94.8	 93.6	 94.7	 93.0	 96.0

	

22.000	 22.000	 22.000	 22.000	 22.000	 22.000

	

5.740	 5.581	 5.553	 5.602	 6.464	 5.686

	

.263	 .310	 .336	 .299	 .032	 .397

	

3.265	 3.309	 3.316	 3.380	 4.482	 2.398

	

2.908	 3.164	 3.218	 3.076	 .798	 3.098

	

.148	 .132	 .116	 .149	 .046	 .066

	

1.018	 .949	 .916	 .889	 .393	 2.080

	

.002	 .010	 .007	 .007	 .006	 .002

	

.080	 .046	 .074	 .143	 .121	 .214

	

1.960	 1.952	 1.905	 1.870	 1.963	 1.772

	

15.384	 15.453	 15.442	 15.416	 14.305	 15.712

Mg NO.	 21.3	 23.8	 25.9	 23.1	 22.2	 22.4	 33.0	 40.2

1 CN3A. 2 CN3B. 3 CN3C. 4 CN3D. 5 CN3E. 6 CN3F. 7 CN3G. 8 TM24A.

Mg NO.	 lOOtMg/(Fe^Mg)



4

BLOT

35.3
2.3

18.4

22.6

.9

3.8

.0

.3

8.8

92.3
22.000

5.635

.273

3.465

3.014

.120

.900

.005

.102
1.796

15.308

23.0

5

BLOT

35.8
2.9

16.8

23.0

1.2

3.3

.2

8.6

91.8
22.000

5.770

.346

3. 183

3. 100

.164

.798

.016

.069

1 .76?

15.211

20.5

6

FELD

64.9
.0

20.9

.0

2.4

9.5

.3

98.1
32.000

11.611

.004

4.411

.003

.019

.656

3.290
.059

19.854

7

FELD

67.7

19.5

.3

10.9

98.6
32.000

11.971

4.056

.007

.007

.032

.053

3.722

.027

19.875

8

FELD

63.0

21.5

.2

3.5

9.2

.3

97.7

32.000

11 .384

4.587

.026

.680

3.228
.065

19.969

4
CIILR

25.8

20.3

33.7

1.6

5.1

.2

.3

.4

87.5

28.000

5.757

.023

5.328

6.274
.296

1.708

.045

.138

.108

19.679

21.4

5
MUSC

45.6

.3

26.8

6.7

.3

1.9

.0

.4

10.9

93.0
22.000

6.465

.032

4.483

.798

.041

.393

.006

.121

1.963

14.303

33.0

6
H Ii S C

44.8

.5

27.3

6.0

1.6

.4

10.8

91.6
22.000

6.420
.049

4.619

.718

.017

.348

.008

.111

1.974

14.264

32.7

7
MA G N

.7

.2

89.4

.2

.2

.0

.4

91.3

32.000

.301

.050

.068

30.839
.056

.141

.009

.304

31.767

8
MAGN

.4

.2

90.8

.2

.0

.4

92.1
32.000

.173

.059

.053

31.201

.092

.018

.295

31.889

C87

CAIRNGORM MICROPROBE DATA

1	 2	 3

	

BLOT	 BLOT	 BLOT

Si02	 35.1	 34.6	 35.5
Ti02	 3.6	 3.5	 2.9

Al203	 12.6	 12.4	 17.6

Fe203	 -	 -	 -

FeO	 23.7	 23.4	 23.1

MnO	 .6	 .6	 .9

MgO	 8.2	 8.1	 3.7

CaO	 -	 -	 . 1

Na20	 .4	 .0	 .2

K20	 8.7	 8.6	 8.7

TOTAL	 92.6	 91.1	 92.6

0	 22.000	 22.000	 22.000

Si.	 5.673	 5.682	 5.670

Ti	 .434	 .435	 .342

Al	 2.402	 2.393	 3.309

F3 -	-	 -

F2	 3.201	 3.212	 3.082

Mn	 .056	 .081	 .118

Mg	 1.978	 1.978	 .883

Ca	 -	 -	 .009

Na	 .110	 .013	 .071

K	 1.787	 1.800	 1.771

SUM	 15.641	 15.593	 15.254

Mg NO.	 38.2	 38.1	 22.3

1 111249. 2 T1124C. 3 CN4A. 4 CN4B. 5 CN36A. 6 CN3A. 7 CN3B. 8 TM24A.

Mg NO.	 100*Mg/(Fe+Mg)

CAIRNGORM MICROPROBE DATA

1	 2	 3

	

FELD	 FELD	 FELD

Si02	 64.1	 63.7	 64.0

Ti02	 -	 . 1	 -

Al203	 17.9	 18.0	 18.1

Fe203	 -	 -	 -

FeO	 .1	 -	 .3

MnO.1	 -	 -

MgO	 -	 -	 . 1

CaO	 .1	 .1	 .1

Na20	 1.1	 .8	 2.9

K20	 15.4	 15.8	 13.0

TOTAL	 98.7	 98.6	 98.4

0	 32.000	 32.000	 32.000

Si	 12.002	 11.962	 11.941

Ti	 -	 .017	 -

Al	 3.947	 3.986	 3.984

F3 -	-	 -

F2	 .014	 -	 .039

Mn	 .010	 -	 -

Mg	 -	 . 014

Ca	 .022	 .024	 .012

Na	 .389	 .306	 1.056

K	 3.673	 3.771	 3.099

SUM	 20.055	 20.066	 20.145

Mg NO.

1 CN3A. 2 CN3B. 3 CN3C. 4 CN36A. 5 CN3A. 6 CN3B. 7 CN3. 8 CN6.

Mg NO.	 100*Mg/(Fe+Mg)



4
BlOT

41.0

.8

23.5

15.1

1.8

1.2

.2

.3
9.1

92.9

22.000

6.136

.095

4.169

1.890

.226

257
.034

.081

1.734

14.602

12.0

5
BlOT

60.5

.9

22.4

16.0

1.7

1.0

9:0

91.8

22.000

6.171

.106

4.027

2.045

.225

.225

.016

.041

1.755

14.610

9.9

6

B tOT

40.6

.8

23.0

15.3

1.7

1.0

.2

.6

9.1

92.4

22.000

6. 143
.092

4.105

1.937

.219

.228

.036

164

1.749

14.670

10.5

7
8101

44.8

.5

27 . 0

8.9

.7

.3

.3

10.6

93.0
22.000

6.421

.051

4.553

1.061

.086

.058

.008

.094

1.938

14.268

5.2

8

B tOT

38.5

1.2

20.9

18.4

2.3

1.4

.7

8.9

92.3

22.000

5.978

.134

3.827

2.393

.298

.334

.023

.21 7

1 .757

14.961

12.2

4

B LOT

39.9

.5

20.8

11.6

3.9

.7

.3
8.3

85.9

22.000

6.434

.063

3.940

1 .559

.532

.116

.078

1 .706

14.425

8

B LOT

43.7

22.7

11.3

3.8

.2

.5

9.3

91.6

22.000

6.541

.012

3.996

1.408

.476

.027

.024

.148
1 .783

14.414

1.9

5

BlOT

41.7

.8

22.7

12.7

3.9

6
B LOT

42.0

.2

22.3

11.8

3.2

7

B LOT

64.1

23.0

11.6

3.9

.2
8.8

90.8

22.000

6.354

.092

4.070

1 .620

.499

.056

1.715

14.405

.4

8.8

88.7

22.000

6.493
.028

4.054

1.527

.422

.013

105

1.725

14.367

9.1

92.0
22.000

6.554

4.033

1.443

.491

.031

.040

1.716

14.308

2.1

C88

GLEN GAIRN MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 40.5	 42.1	 41.0
Ti02	 .8	 .6	 1.1

Al203	 22.7	 24.6	 23.4
Fe203	 -	 -	 -

FeD	 15.4	 11.2	 16.1

MnO	 1.7	 1.2	 1.8

MgO	 .6	 .5	 1.4

CaO	 -	 .2	 .3

Na20	 .4	 .4	 .5

K20	 9.8	 10.1	 8.8

TOTAL	 91.9	 91.4	 94.5

0	 22.000	 22.000	 22.000

Si	 6.182	 6.355	 6.068

Ti	 .091	 .066	 .125

Al	 6.079	 4.309	 4.084

F3 -	-	 -

F2	 1.970	 1.392	 1.992

Mn	 .220	 .166	 .221

Mg	 .130	 .120	 .318

Ca	 -	 .025	 .051

Na	 .124	 .107	 .149

K	 1.908	 1.916	 1.666

SUM	 14.704	 14.436	 14.673

Mg NO.	 6.2	 7.9	 13.8

I TM53A. 2 TM53B. 3 TM53C. 4 TMS3D. 5 TM53E. 6 TM53F. 7 TM53G. 8 TM53H.

Mg NO. = 100*Mg/(Fe+Mg)

GLEN GAIRN MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 44.1	 43.4	 43.0

TiO2	 .3	 .4	 .5

Al203	 23.3	 22.7	 22.1

Fe203	 -	 -	 -

FeO	 11.8	 11.6	 11.6

MnO	 3.5	 3.7	 3.2

MgO.1	 -	 -

CaD	 .0	 .0	 .1

Na20	 .1	 .5	 .4

K20	 9.2	 8.9	 9.1

TOTAL	 92.4	 91.1	 90.0

0	 22.000	 22.000	 22.000

Si	 6.520	 6.522	 6.539

Ti	 .034	 .045	 .060

Al	 4.058	 4.013	 3.967

F3 -	-

F2	 1.453	 1.458	 1.480

Mn	 .442	 .468	 .415

Mg	 .022	 -	 -

Ca	 .003	 .002	 .015

Na	 .034	 .140	 .118

K	 1 .736	 1 .698	 1 .769

SUM	 14.302	 14.346	 14.362

Mg NO.	 1.5

I GG7. 2 GG7B. 3 GG7C. 4 667D. 5 GG7E. 6 GG7F. 7 GG7G. & GG7H.

Mg NO.	 100*MgI(Fe+Mg)



C89

GLEN GAIRN PIICROPROBE DATA

Si02

Ti02

Al203

Fe 203

FeO

Mn 0

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2
Mn

Mg

Ca

Na

K

SUM

8101

43.4

.5

22.7

10.6

4.2

.0

.7
9.0

91.2

22.000

6.510

.055

4.020

1.335
.539

.002

.008

.189

1.719

14.378

2

BlOT

40.5

.5

22.5

16.4

1.7

.7

.0

.3
8.9

91.4

22.000

6.201

.060

4.059

2.096

.225

155

.005

.077

1.742

14.620

3

BlOT

37.8

1.1

21.0

18.3

1.7

.5

.3
8.6

89.3

22.000

6.046

.137

3.950

2.440

.230

.119

.081

1.758

14.761

4

FELD

68.5

20:2

.4

.2

11.2

.2

100.9

32.000

11.864

.012

4.130

.019

.093

.037

3.767

.062

19. 964

5

FELD

68.2

19:5

11.4

99.6

32.000

11 .966

.015

4.039

.016

.018

3.860

.031

19.945

6

FELD

68.4

19:2

10.9

98:7

32.000

12.057

.012

3.987

.009

3.712

.031

19.809

7
FELD

69.0

20.0

.0

.2

.0

11.5

100.9

32.000

11.940

4.084

.006

.046

.002

3.857

.026

19.960

8

FELD

68.5

20.1

.2

11.5

.3

100.8

32.000

11.891

4.118

.009

.031

.033

3.866

.069

20.017

Mg NO
	

2
	

6.9
	

4.7

1 GG7I. 2 8L53A. 3 BL53B. 4 GG9A. S GG9B. 6 GG9C. 7 GG9D. 8 GG9E.

Mg NO.	 lOOtMg/(Fe^Mg)

GLEN GAIRN MICROPROBE DATA

Si02
Ti02

Al203

Fe 203

FeD

MnO

Mg 0
CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg
Ca

Na

K

SUM

FELD

69.3

19:9

.0

.2

11.5

101.1

32.000

11 .957

.010

4.056

.004

.012

.044

3.832

.011

19.926

2
FELD

67.5

19.9

.6

11.2

99.3

32.000

11 .882

4.126

.009

.113

3.821

.027

19.978

3
FELD

67.5

19.1

.0

.3

11.3

.2

98.4

32.000

11 .985

3.994

.018

.006

.053

3.890

.034

19.980

4

FELD

67.6

19.9

.0

.6

11.4

99.6

32.000

11.873

4.119

.006

.117

3.890

.013

20. 019

5

FELD

68.0

19.5

.2

11.4

99:4
32.000

11 .950

.015

4.050

.032

3.900

.029

19.976

6

FELD

68.2

20.2

.2

.4

11.4

.2

100.6

32.000

11 .861

4.140

.010

.054

.065

3.842

.033

20.007

7

FELD

70.0

20.1

11.9

.2

102.2

32.000

11.959

4.043

.013

.013

3.948

035

20.011

8

FELD

69.1
.0

19.7

.0

11.8

100.8

32.000

11.970

.003

4.023

.007

..018
.006

3.959

.022

20.007

1 GG9F. 2 TM53A. 3 1M538. 4 1M53C. 5 TM530. 6 TM53E. 7 GG7A. 8 GG7B.



4
FELD

64.2

.2

18.1

.9

15.9

99.3

32.000

11 .958

.022

3.977

.024

.322

3.779

20.082

5

FELD

65.6

18.7

.0

.7

14.8

100.1

32.000

12.017

4.045

.021

• 003
.022

.252
3.452

19 .813

6

FELD

64.7

18.7

.0

.0

.2

.7
14.5

98.9

32.000

11.996

4.073

.002

.011

.068

.241

3.433

19.804

7

FELD

65.1

17.8

.2

1 :
16.5

98.7

32.000

12. 106

3.897

.036

.010

.353
3.460

19.842

8

MUSC

47.0

31.0

3.5

1.3

.2
10.7

93.8

22.000

6.458

.006

5.026

.401

• 156

.012

.043
1.883

13.986

3.0

4

MUSC

47.2

30.0

4.1

1.3

.0

.2
10.8

93.6

22.000

6.520

.009

4.895

.468

.146

.004

.059

1.898

14.001

5

MUSC

47.7

32.1

3.0

1.0

.4
10.5

94.8

22.000

6.454

5.113

.342

.115

.012

.102

1.810

13.946

6

MUSC

47. 1

29.2

4.8

1.2

10:6

93.3

22.000

6.558

4.790

.562

.146

.019

.016

.030

1 .883

14.003

3.2

7

MUSC

47.2

.0

29.3

5.3

1.5

.0

10:6

94.1

22.000

6.537

.002

4.787

.609

170

.008

.032

1 .875

14.021

1.3

8

MUSC

47.0

29.6

4.7

1.5

.0

.2
10.5

93.6

22.000

6.520

4.848

.547

172

.006

.062

1.865

14'. 019

c90

GLEN GAIRN MICROPROBE DATA

1	 2	 3

	

FELD	 FELD	 FELD
S102	 67.4	 69.0	 68.4
Ti02	 -	 -	 . 0

Al203	 19.0	 19.4	 18.8
Fe203	 -	 -	 -

FeD	 -	 . 1	 -
MnO	 .0	 .1	 .0

MgO	 -	 . 0	 -

CaO	 .1	 -	 -

Na20	 11.6	 11.6	 11.2
K20	 .1	 .1	 .1

TOTAL	 98.2	 100.4	 98.6

0	 32.000	 32.000	 32.000

Si	 12.000	 12.009	 12.088

Ti	 -	 -	 .003

Al	 3.979	 3.981	 3.920
F3 - 	-	 -

F2	 -	 .010	 -

Mn	 .005	 .019	 .003

Mg	 -	 .010	 -

Ca	 .011	 -	 -

Na	 3.993	 3.921	 3.846

K	 .025	 .018	 .025

SUM	 20.019	 19.969	 19.885

Mg NO.

1 GG7C. 2 GG7D. 3 GG7E. 4 TMS3A. 5 TM53B. 6 TM53C. 7 GG7A. 8 GG9A.

Mg NO.	 100*Mg/(Fe+Mg)

GLEN GAIRN MICROPROBE DATA

1	 2	 3

	

MtJSC	 MUSC	 MUSC

Si02	 46.9	 46.5	 47.5

Ti02	 -	 .1	 .1

Al2O3	 30.5	 30.0	 31.9

Fe2O3	 -	 -	 -

FeD	 3.9	 4.7	 3.8

MnO	 .9	 1.0	 1.0

MgO	 .0	 .2	 .3

CaO - 	-	 -

Na2O	 .3	 .4	 .5

K20	 10.6	 10.5	 10.5

TOTAL	 93.2	 93.3	 95.6

0	 22.000	 22.000	 22.000

Si	 6.496	 6.464	 6.407

Ti	 -	 .006	 .007

Al	 4.976	 4.914	 5.067

F3 - 	-	 -

F2	 .452	 .544	 .433
Mn	 .108	 .117	 .119

Mg	 .004	 .044	 .050
Ca -	-	 -

Na	 .083	 .111	 .126
K	 1.879	 1.859	 1.812

SUM	 13.998	 14.057	 14.021
Mg NO.	 .9	 7.4	 10.4

1 GG9B. 2 GG9C. 3 GG9D. 4 GG9E. 5 GG9F. 6 GG9G. 7 GG9H. 8 GG9I.
Mg NO.	 lO0tMg/(Fe^Mg)



5
PIUS C

47.0

28:8

5.8

1.4

93.2

22.000

6.563
.007

4.744

.672

.167

.016

.019

1.757

13.946

6

MUSC

47.6

32.8

2.6

.9

.0

.2

.4

10.0

94.5

22.000

6.420

5.219

.289

.097

.006

.030

.091

1.727

13.880

2.0

4
MUSC

47.3

.0

32.8

2.3

.7

.2

.2

9.7

93.2

22.000

6.440

.001

5.255

.256

.084

025

.055

1.686

13.801

4
AMPH

46.3

1.0

6.0

.3

15.4

.8

12.0

11.4

1.2

.6

95. 1

23.000

7.086

.117

1.076

.036

1.975

.108

2.738

1.865

.356

.125

15.481

58.1

5
AMPH

52.0

.4

2.0

.7

12.0

.1

15.6

11.7

.7

.2

96.0

23.000

7.664

.040

.349

.072

1.484

.086

3.418

1.850

.203

.041

15.208

69.7

6
APIPH

52.2

.4

2.8

1.3

11.4

.9

15.2

12.1

.8

.2

97.2

23.000

7.597

.045

.479

.139

1.382
.111

3.286

1.882

.217

.041

15.179
70.4

7
APIPH

48.0

.8

4.3

2.0

12.3

.9

13.2

11.3

1.1
.4

94.2

23.000

7.305

.090

.775

.224

1.569

.111

2.989

1 .847

.319

.072

15.301

65.6

8
AMPH

44.5

1.6

6.5

2.1

13.5

.4

11.9

11.1

1.3
.8

93.7

23.000

6.894

• 183

1.195

.243

1.751

.049

2.753

1.851

.403

166

15.488

61.1

C9 1

GLEN GAIRN PIICROPROBE DATA

1	 2	 3

	

MUSC	 MUSC	 MUSC

Si02	 48.4	 47.4	 48.4
Ti02	 .0	 -	 -

Al203	 33.2	 34.5	 33.4
Fe203	 -	 -	 -

FeO	 2.4	 1.3	 3.0

MnO	 1.0	 .7	 .7

MgO	 .3	 .5	 .5

CaO	 .1	 -	 .1

Na20	 .2	 .2	 .2

K20	 10.5	 10.4	 9.8

TOTAL	 96.1	 95.0	 96.0

0	 22.000	 22.000	 22.000

Si	 6.420	 6.317	 6.412

Ti	 .003	 -	 -

Al	 5.191	 5.428	 5.211

F3 -	-	 -

F2	 .268	 .144	 .336

Mn	 .108	 .079	 .073

Mg	 .061	 .093	 .095

Ca	 .009	 -	 .013

Na	 .062	 .044	 .039

K	 1.780	 1.773	 1.649

SUM	 13.902	 13.878	 13.826

Mg NO.	 18.6	 39.6	 22.0

7
MUSC

46.7
.0

30.6

3.0

1.1

.2

9:6

91.2

22.000

6 . 531

.001

5.040

.355

.134

.022

.024

1.707

13 .814

1 GG9J. 2 GG9K. 3 GG7A. 4 GG7B. 5 GG7C. 6 GG7D. 7 GG7E.

Mg NO.	 lOOtMg/(Fe+Mg)

LOCI-INAGAR MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPH

Si02	 47.7	 48.1	 48.4

Ti02	 1.2	 1.3	 1.2

Al203	 5.6	 6.3	 5.3

Fe203	 .4	 1.1	 2.2

FeO	 14.6	 13.5	 12.1

MnO	 .5	 .6	 .7

MgO	 13.8	 13.1	 14.0

CaO	 11.8	 11.8	 11.7

Na2O	 1.7	 1.6	 1.4

K20	 .5	 .7	 .5

TOTAL	 97.8	 98.0	 97.5

O	 23.000	 23.000	 23.000

Si	 7.062	 7.072	 7.125

Ti	 .137	 .147	 .135

Al	 .982	 1.087	 .916

F3	 .040	 .116	 .240

F2	 1.812	 1.654	 1.494

Mn	 .059	 .078	 .081

Mg	 3.044	 2.878	 3.080

Ca	 1 .863	 1 .856	 1 .843

Na	 .479	 .451	 .391

K	 .100	 .131	 .101

SUM	 15.579	 15.471	 15.407

Mg NO.	 62.7	 63.5	 67.3

1 BL48A. 2 BL48B. 3 BL4BC. 4 BL48D. 5 8L48E. 6 BL48F. 7 BL48G. 8 BL4OH.

Mg NO.	 100*Mg/(Fe+Mg)



4

AMPH

48.5
1.1

4.8

1.8

13.5

1.0

13.1

11.5

1.4

.5

97.3

23.000

7.195

.124

.840

.206

1.679

.119

2.908
1.836

.403

.097

15 .IItb
63.4

5

BLOT

36.0
3.4

13.1

18.6

.6

12.3

.2
9.9

94. 1

22.000

5.609

.400

2.398

2.419

.075

2.856

.020

.063
1.965

Is

54.1

6

BlOT

35.6
3.8

12.5

18.9

.5

12.2

.5

9.6

93.7

22.000

5.595

.449

2.313

2.475

.066

2.850
.017

.152
1.923

15 .31

53 .5

7

BLOT

35.6

3.1

12.4

17.8

.4

12.2

.2
9.3

91.1

22.000

5.695

.378

2.348

2.382

.057

2.907

.009

.047
1.906

15 .12

55.0

8

B LOT

36.4

4.1

13.2

18.9

.5

12.2

.3
9.5

95.2

22.000

5.593

.476

2.396

2.431

.060

2.785

.015

.092
1.862

VS .1 VS

53.4

3

BLOT

35.8

4.1

12.7

19.2

.5

11.7

C92

LOCKNAGAR MICROPROBE DATA

1	 2	 3

	

AMPH	 AMPH	 AMPII

SiO2	 52.2	 49.3	 48.7
Ti02	 .1	 1.0	 1.1
Al203	 2.8	 5.1	 5.1
Fe203	 .9	 .3	 1.3
FeO	 14.8	 14.8	 13.9
MnO	 .8	 .9	 1.0
MgO	 13.8	 13.8	 13.6
CaO	 12.5	 11.8	 11.4

Na20	 .7	 1.3	 1.9
K20	 .2	 .6	 .6
TOTAL	 98.7	 98.8	 98.5
0	 23.000	 23.000	 23.000

Si	 7.582	 7.199	 7.141
Ti	 .011	 .107	 .126

Al	 .480	 .882	 .884
F3	 .100	 .033	 .146

F2	 1.795	 1.806	 1.708
Mn	 .092	 .109	 .119

Mg	 2.994	 3.016	 2.985
Ca	 1.946	 1 .848	 1.785

Na	 .203	 .368	 .544
K	 .032	 .104	 .103

SUM	 15.234	 15.413	 15.5'.'I
Mg NO.	 62.5	 62.5	 63.6

1 BL481. 2 8L483. 3 LU2OA. 4 LU2OB. 5 BL48A. 6 BL488. 7 BL48C. 8 BL48D.

Mg NO.	 lOOtMg/(Fe+Mg)

.3

9.5

93.8

22.000

5.610

.477

2.346

2.516

.065

2.722

103

1.903

15.743
52.0

LOCI-INAGAR MICROPROBE DATA

1	 2

	

BLOT	 BLOT

S102	 36.3	 35.9

Ti02	 3.7	 4.2

Al203	 13.2	 12.2

Fe203	 -	 -

FeO
	

19.2
	

18.8

MnO	 .6	 .6

Mg 0
	

12.4
	

12.0

CaO	 .0

Na20	 .4	 .2
K20
	

9.3
	

9.6

TOTAL
	

95.2
	

93.4

0
	

22.000
	

22.000

Si
	

5.586
	

5.638
Ti	 .422	 .497

Al
	

2.396
	

2.255
F3

F2
	

2.468
	

2.473
Mn	 .077	 .073

Mg
	

2.847
	

2.801
Ca	 .020	 .003

Na	 .131	 .064
K
	

1.824
	

1.928

SUM
	

15.771
	

15.733
Mg NO
	

53.6
	

53. 1

4

B LOT

35.9

3.9

12.4

18.0

.4

12.1

.3
9.7

92.8

22.000

5.659

.466

2.295

2.377

.053

2.844

.017

.082

1.948

15 .742
54.5

5

B LOT

37.2

3.7

12.7

18.7

.8

12.5

.0

9.7

95.2

22.000

5.710

.422

2.294

2.392

.100

2.851

.002

1 .900

15.671

54.4

6

BLOT

36.5

3.1

14.0

17.9

.8

14.8

.8

8.1

95.8

22.000

5.497
.354

2.487

2.260

.096

3.325

.222
1.551

15.792
59.5

7

B LOT

37.0

3.7

13.4

19.2

.8

12.8

.2

9.4

96.7

22.000

5.594

.421

2.395

2.430
.108

2.891

.018

.044

1.818

15.719
54.3

8

BLOT

36.0

4.4

13.0

19.9

.6

12.1

.5

9.4

95.9

22.000

5.535

.506

2.345

2.559

.078

2.762

.018

.134

1 .833

15.770
51.9

1 BL4BE. 2 BL48F. 3 BL48G. 4 BL48H. 5 LU2OA. 6 LU2OB. 7 LU2OC. 8 LU2OD.
Mg NO. = 100*Mg/(Fe^Mg)



C93

LOCIINAGAR PIICROPROBE DATA

Si02
Ti02
Al203

Fe 203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si
Ti
Al
F3

F2
Mn

Mg

Ca

Na

K

SUM

B lOT
37.1

3.8

13.0

19.1

.7

12.5
.0
.3

10.0

96.4

22.000

5.637
• 436

2.332

2.423

.086

2.834

.003

.077
1.942

15.770

2
BlOT
37.2

4.3

13.6

19.3

.6
12.2

.0

.3
9.9

97.4

22.000

5.591
.482

2.412

2.427
.073

2.743

.003

.085

1.895

15.711

3
BlOT

36.7
3.9

13.0

19.1
.5

12.6

.0

.4
9.6

95.9

22.000

5.607

.451

2.347

2.438
.058

2.871

• 003

.110

1.874

15 .760

4
B lOT

36.3

3.8
12.7

17.6
.5

12.1

.0

.2
9.4

92.6

22.000

5.697

447

2.355

2.314
.065

2.822

.003

.070
1 .878

15.652

5
RIOT
33.9

2.7

14.4

19.8

.5
14.4

.2

.2

5.9

92.0
22.000

5.330

.320

2.676

2.598

.068

3.363

.029

.073

1 . 183

15.640

6

B lOT

36.0

4.0

13.5

18.6
.5

11.5

.3
9.0

93.5
22.000

5.605

.467

2.488

2.429
.069

2.670

.013

• 100

1.786
15.627

7
FELD

62.2

22.8

.2

.0

.2

4.6

8.0
.5

98.4
32.000
11.175

4.828

.023

.003

.043

889

2.784

.1 •5

19.860

8
FELD

63.3

22.6

.2

.0

4:5

8.2
.3

99.2
32.000

11 .272

4.739

.028

.006

.016

.849

2.827

19.807

Mg NO.	 53.9	 53.1
	

54.1	 56.9	 56.4	 52.4

1 LU2OE. 2 LU2OF. 3 LU2OG. 4 LU2OH. 5 LU2OI. 6 BL4OA. 7 8L48. 8 BL48A.

Mg NO.	 100*Mg/(Fe^Mg)

LOCUNAGAR MICROPROBE DATA

Si02
Ti02
Al203

Fe 203

FeO
MnO

Mg 0
CaO
Na20

K20

TOTAL
0
Si
Ti
Al
F3
F2
Mn
Mg

Ca

Na

K

SUM

FELD

63.3

22:7

.0

.2

6.6
8.4

.3

99.7
32.000

11.228

.009

4.747

.003

.033

.881

2.905

.072

19.878

2
FELD

64.0

22.3

3.9
8.6

.4

99.3
32.000

11.352
.008

4.671

.010

.747

2.944

.088

19.821

3
FELD

63.6

23. 1

.3

.0
4.5

8.3

.5

100.4
32.000

11.197

.016

4.798

.043

.011

.851

2.832

.112

19.860

4

FELD

63.2

22.6

4.2

8.3

.3

98.6
32.000

11.289

4.758

.021

.795

2.882

.059

19.803

5

FELD

63.0

22.3

4.2
8.6

.3

98.7
32.000

11.285

4.714

.019

.011

.811

2.975

.062

19.876

6
FELD

63.6

22.5

4.1
8.4
.3

98.9
32.000

11 .326

4.718

784

2.898

.077

19.803

7

FELD

64.8

.0

21.8

3:1

9.1

.2

99.1
32.000

11 .483

.003

4.552

.015

.026

.583

3. 120
.036

19. 816

8

FELD

64.2

21:7

3.5
8.9
.5

98.9
32.000

11 .432

.009

4.563

.013

.661

3.088

.107

19.874

1 8L48C. 2 BL48D. 3 BL68E. 4 LU2OA. 5 LU2OB. 6 LU2OC. 7 LU200. 8 LU2OE.



C94

LOCHNAGAR MICROPROBE DATA

Si02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

63.9

22.9

.3

.0

.0

4.0

8.6

.2

100.0
32.000

11.272

4.763

.046

.004

.008

.763

2.940

.038

19.835

2

FELD

64.4

23.1

.0

.3
4.1

8.8

.3

101.1

32.000

11 .241

.010

4.760

.004

.068

.765

2.971
.069

19.888

3

FELD

64.9

22.8

.3

3.8

8.6

.6

101.2
32.000

11.317

4.690

.009

.013

.086

.706

2.896

• 140

19.856

4

FELD

67.0

20. 1

.3

.5

9.3

1.4

98.6

32.000

11 .900

4.195

.037

.012

.013

.089

3.201

.313

19.760

5

FELD

65.1

18:9

.0

.2

1.3
15.0

100.6
32.000

11 .908

.012

4.068

.002

.049

.022

.472
3.497

20.030

6

FELD

64.6

18.0

.0

1.4
15.3

99.5
32.000

11.990

.020

3.941

.006

.504

3.630

20.088

7

FELD

64.5

17.9

.2

1.3
15.5

99.4
32.000

11.997

3.932

.037

.466

3.678

20.110

8

FELD

64.6

.0

18.1

.0

.9

16.0

99.8

32.000

11.978

.001

3.965

.014

.013

.019

.002

.313

3.780

20.085

1 LU2OF. 2 LU2OG. 3 LU2OH. 4 LLJ201. 5 8L48A. 6 LU2OA. 7 LU2OB. 8 LU2OC.

LOCHNAGAR MICROPROBE DATA

Si02

TiO2

Al203
Fe203

FeO

MnO

MgO

CaO

Na 20
K20

TOTAL

0

Si
Ti

Al
F3

F2
Mn

Mg

Ca

Na
K

SUM

FELD

64.3

18.0

1.4

15.2

99.2
32.000

11 .970

.017

3.942

.008

.014

.031

.010

.502
3.602

20.094

2
FELD

64.4

.3

18.4

.2

.9
16.0

100.2

32.000

11.904

.039

4.005

.025

.022

.014

.330
3.764

20.102

3

CHLR

26.7

.0

19.3

19.7

1.1

19.0

.4

.0

86.4
28.000

5.591

.006

4.768

3.451

.186

5.915

.016

.162

.008

20.104

4
CHLR

26.8

18.9

22.0

1.0

17.5

.2

.4

86.8

28.000

5.647

4.696

3.871

185

5.477

.047

.143

.019

20.086

5
CHLR

33.9

2.7

14.4

19.8

.5

14.4

.2

.2

5.9

92.0
28.000

6.785

.408

3.405

3.306

.086

4.280

.036

.093
1.503

19.903

6
MAGN

.4

93.4

.3

94.5

32.000

.141

.036

31.398

.054

.047

.257

.036

31.970

7
MAGN

.4

.2

92.2
.4

.2

93:6

32.000

.154

.027

.072

31.266

.130

.030

.181

.026

31.886

8
MAGN

.5

.2

94.9

.0

.3

96.2

32.000

189
.030

107

31.225

.017

.018

.252

.035

31 . . 872

Mg NO.	 63.2	 58.6	 56.6

I LU2OD. 2 LU2OE. 3 BL48A. 4 BL48B. 5 LU2OA. 6 BL48A. 7 BL48B. 8 LU2O.

Mg NO.	 100*Mg/(Fe+Mg)



5i02

Ti02

Al 203
Fe203

leO

MnO

Mg 0

Ca 0

Na20
K20

TOTAL

0

Si
Ti

Al

13

12
Mn

Mg

Ca

Na

K

SUM

8101

36.5

2.1

18.6

23.7

1.2

3.3

.3
9.3

95.0

22.000

5.697

249

3.412

3.093

156

.763

103

1.852

15.325

C95

LOCHNAGAR MICROPROBE DATA

Si02

Ti02

Al203
Fe 203

leO

MnO

Hg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

13

F2

Mn

Mg

Ca

Na

K

SUM

MA G N

.5

.3

91.0

.3

.2

.0

92.5

32.000

.216

.018

.135

31.072

.086

.091

.018

.063

.057

31.758

2

ILMN

.8
58.5

.3

29.7

.8

.2

90.5

6.000

039

2.275

.018

1.285

.035

.007

.006

.024

3.689

1 BL4O. 2 8L40.

CROHAR MICROPROBE DATA

2

8101

36.9

2.1

18.6

23. 1
1.1

2.8

.0

.5

9.2

94.4

22.000

5.769

.251

3.430

3.015
.146

.659

.005

.136

1.842

15.254

3	 4

	

BlOT	 BlOT

	

36.6	 36.9

	

2.4	 2.2

	

18.3	 18.5

	

23.0	 22.2

	

1.3	 1.1

	

3.0	 2.9

	

.1	 .1

	

.5	 .4

	

9.7	 9.7

	

94.7	 94.1

	

22.000	 22.000

	

5.728	 5.783

	

.277	 .260

	

3.378	 3.419

	

3.009	 2.909

	

.168	 .150

	

.695	 .682

	

.017	 .018

	

.143	 .118

	

1.929	 1.932

	

15.343	 15.273

5

8101

37.3

2.5

18.7

22.4

1.1

3.1

.6
9.5

95.2

22.000

5.770

.285

3.402

2.893

.143

.712

.010

.189

1.870

15.273

6	 7	 8

	

BlOT	 FELD	 FELD

	

36.4	 67.4	 68.4

	

2.2	 -	 -

	

18.9	 19.6	 20.1

	

23.5	 .1	 -

	

1.4	 -	 .1

	

3.0	 -	 .2

	

.1	 .5	 .2

	

.5	 11.0	 10.9

	

9.5	 .1	 .1

	

95.5	 98.7	 99.9

	

22.000	 32.000	 32.000

	

5.661	 11.928	 11.923

	

.254	 -	 -

	

3.470	 4.097	 4.138

	

3.060	 .012	 -

	

.186	 -	 .007

	

.688	 -	 .047

	

.020	 .093	 .032

	

.139	 3.768	 3.690

	

1.886	 .020	 .031

	

15.363	 19.918	 19.868

Hg NO.	 19.8	 17.9	 18.8	 19.0	 19.8	 18.4

1 1U33A. 2 LU33B. 3 LU33C. 4 LU33D. 5 LU33E. 6 LU33F. 7 LU33A. 8 1U33B.

Mg NO.	 lDOtMg/(Fe+Mg)



Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K2O

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg
Ca

Na

K

SUM

CHLR

24.5

.0

18.8

37.2

2.4

4.7

1.0

88.6

28.000

5.558

.005

5.022

7.058

.454

1.591

.015

.423

.023

20. 149

2
CHLR

27.5

1.1

19.1

31.8

1.0

4.1

.2

.8

1.5

87.1

28.000

6.116

.181

4.998

5.924

.196

1.356

.050

.354

.414

19.589

C96

CROMAR MICROPROBE DATA

Si02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

1	 2	 3	 4

	

FELD	 FELD	 FELD	 FELD

	

68.0	 65.1	 65.6	 66.6

	

.0	 .1	 -	 -

	19.4	 21.4	 20.9	 20.5

	

-	 .1	 .1	 .1

	

.1	 .1	 .0	 .0

	

-	 .1	 .3	 .1

	

.2	 2.2	 1.6	 1.2

	

11.0	 9.6	 10.4	 10.2

	

.2	 .5	 .5	 .2

	

98.8	 99.1	 99.4	 98.9

	32.000	 32.000	 32.000	 32.000

	

12.003	 11.551	 11.612	 11.766

	

.001	 .011	 -	 -

	

4.031	 4.467	 4.359	 4.278

	

-	 .010	 .013	 .010

	

.001	 .014	 .001	 .003

	

-	 .037	 .074	 .034

	

.038	 .410	 .311	 .227

	

3.750	 3.308	 3.574	 3.507

	

.047	 .102	 .102	 .045

	

19.879	 19.910	 20.046	 19.871

5	 6

	

FELD	 FELD

	

64.6	 64.6

	

18:1	 18.1

	

.2	 .0

	

.0	 -

	

.9	 1.0

	

16.0	 15.6

	

100.0	 99.5

	

32.000	 32.000

	

11.966	 11.998

	

.020	 -

	

3.961	 3.968

	

.029	 .005

-	 .017

	

.002	 -

	

.320	 .360

	

3.791	 3.702

	

20.089	 20.050

7	 8

	

FELD	 FELD

	

65.0	 63.7

	

.0	 .0

	

18.6	 18.2

	

.1	 .2

	

.1	 .0

	

.1	 .2

	

.1	 .2

	

.7	 .8

	

16.0	 15.7

	

100.6	 99.0

	

32.000	 32.000

	

11.942	 11.913

	

.004	 .004

	

4.024	 4.023

	

.008	 .023

	

.017	 .002

	

.036	 .045

	

.012	 .038

	

.260	 .301

	

3.739	 3.745

	

20.042	 20.094

I LU33C. 2 LU33D. 3 LU33E. 4 LU33F. 5 LU33A. 6 LU338. 7 LU33C. 8 LU33D.

CROMAR MICROPROBE DATA

3	 4	 5	 6	 7	 8

	

CHLR	 CHLR	 CHLR	 CHLR	 CHLR	 CHLR

	

23.5	 24.0	 24.6	 24.3	 24.9	 23.8

	

-	 .3	 .0	 .1	 .0	 .2

	

20.3	 18.9	 19.2	 18.4	 18.6	 20.1

	

37.5	 34.7	 36.5	 34.5	 38.2	 37.0

	

2.8	 1.7	 1.4	 1.7	 1.3	 1.8

	

4.0	 4.3	 4.4	 4.8	 5.1	 4.1

	

.0	 .2	 .1	 .1	 .1	 .1

	

.3	 1.5	 .7	 1.3	 .6	 1.0

	

-	 .1	 .1	 .1	 .1	 .2

	

88.5	 85.6	 86.8	 85.3	 89.0	 88.1

	

28.000	 28.000	 28.000	 28.000	 28.000	 28.000

	

5.357	 5.576	 5.638	 5.674	 5.607	 5.413

	

-	 .056	 .005	 .011	 .003	 .033

	

5.437	 5.190	 5.184	 5.049	 4.950	 5.396

	

7.146	 6.756	 7.015	 6.731	 7.204	 7.032

	

.530	 .325	 .263	 .342	 .256	 .343

	

1.368	 1.477	 1.489	 1.655	 1.718	 1.377

	

.010	 .055	 .012	 .027	 .022	 .020

	

.150	 .654	 .289	 .570	 .271	 .424

	

-	 .021	 .026	 .036	 .035	 .061

	

19.999	 20.110	 19.922	 20.094	 20.067	 20.098

Mg NO.	 18.4	 18.6	 16.1	 17.9	 17.5	 19.7	 19.3	 16.4

I LU33A. 2 LU33B. 3 LU33C. 4 LU33D. 5 LU33E. 6 LU33F. 7 LU33G. 8 LU33H.

Mg NO.	 100*Mg/(Fe^Mg)



4
HUSC

45.3

34.8

2.4

.2

.2

.7
10.7

94.3

22.000

6.151

5.570

.270

02Q

.036

.189

1 .843

14.080

11.9

7
RUT

.5

94.8

1.0

.2

.2

.0

.2

.0

96.9

2.000

.006

.983

.001

.011

004

.000

.005

.000

1.013

3
CHLR

23.0

19.0

34.4
1.2

4.1

5
MUSC

45.2

.3

27.3

7.6

.5

1.7

6
MUSC

45.1

.6

28.2

6.4

.5

1.3

81.9

28.000

5.575

5.425

6.968

242

1.479

.023

19.712

17.5

.6

10.4

93.7

22.000

6.389

.030

4.542

.903

.362

167
1.881

14.335

28.6

.8
10.4

93.3

22.000

6.357

.065

4.684

.750

062

.271

.221

1 .873

14.283

26.6

4

B lOT

36.0

2.5

11.5

17.2

.8

11.2

.5

8.4

88.2

22.000

5.923

.314

2.228

2.367

.109

2.737

.012

.153

1 .768

15.609

53.6

5
B lOT

38.9

1.9

16.5

16.4

1.2

7.8

.3

9.1

92.1

22.000

6.009

.221

3.007

2.120

.151

1 .805

.010

.090

1.799

15.211
46.0

6
B LOT

39.0

2.1

17.0

16.9

1.1

7.1

.2

9.0

92.6

22.000

6.002

.242

3.085

2. 173
.149

1 .620

.023

.069

1.773

15.134

42.7

7

BLOT

40.4

1.8

18.2

14.7

1.1

7.4

.0

.3

9.4

93.3

22.000

6.076

.198

3.233

1.849

.135

1.664

.002

.096

1.810

15.063

47.4

8
8 lOT

39.0

1.9

17.5

15.0

1.0

7.1

.8

9.3

91.5

22.000

6.028

.221

3. 192

1.933

.126

1 .630

.231

1.826

15.183

45.7

C97

CROMAR MICROPROBE DATA

1	 2

	

CHLR	 CHLR

Si02	 24.2	 28.2

Ti02	 .2	 .2

Al203	 18.3	 20.1

Fe203	 -	 -

FeD	 33.7	 33.0

MnO	 1.5	 1.7

MgO	 5.0	 4.7

CaO	 .1	 .1

Na20	 2.4	 .9

1(20	 .2	 1.6

TOTAL	 85.6	 90.3

0	 28.000	 28.000

Si	 5.614	 6.062

Ti	 .037	 .034

Al	 5.017	 5.097

F3 -	-

F2	 6.552	 5.934

Mn	 .291	 .303

Mg	 1.739	 1.496

Ca	 .030	 .021

Na	 1.072	 .372

K	 .050	 .445

SUM	 20.402	 19.764

Mg NO.	 21.0	 20.1

1 LU331. 2 LU33J. 3 LU29A. 4 LtJ33A. 5 LU338. 6 LU33C. 7 LU29.

Mg NO. = 100*Mg/(Fe+Mg)

MT BATTOCK MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 37.0	 38.1	 35.1

Ti02	 3.1	 2.7	 3.3

Al203	 13.5	 12.7	 12.4

Fe203	 -	 -	 -

FeO	 19.7	 17.1	 19.6

MnO	 .9	 .9	 .9

MgO	 10.5	 11.7	 10.0

CaO	 .1	 -	 .1

Na20	 .4	 .4	 .3

1(20	 9.1	 8.8	 8.7

TOTAL	 94.2	 92.4	 90.5

0	 22.000	 22.000	 22.000

Si	 5.744	 5.930	 5.717

Ti	 .356	 .311	 .398

Al	 2.480	 2.339	 2.384

F3 -	-	 -

F2	 2.562	 2.228	 2.666

Mn	 .112	 .123	 .124

Mg	 2.427	 2.725	 2.43

Ca	 .023	 -	 .016

Na	 .108	 .112	 .107

K	 1.802	 1 .758	 1 .804

SUM	 15.615	 15.525	 15.64

Mg NO.	 48.6	 55.0	 47.7

1 LU26A. 2 LU265. 3 LU26C. 4 LU26D. 5 LU1BA. 6 LU1BB. 7 LU18C. 8 LU18D.

Mg NO.	 lOOtMg/(Fe+Mg)



4

B lOT
38.2

2.1

17.0

16.6
1.4
7.3

9:1
91.9

22.000

5.941
.249

3. 107

2. 163

.179
1 .684

.010

.039
1 .806

15.179

43.8

5
BlOT

28.3

.2

19.7

19.4
.4

16.9
.4

1.1
.3

86.6
22.000

4.614
.020

3.787

2.646

.061
4.092

.061

.332

.054
15.666

60.1

6
BlOT
28.1

.3
19.2

20.3

.5

18.0

1.1

87.6
22.000
4.546
.032

3.656

2.155

.067

4.336
.023

.339

.021
15.774

61.1

7

FELD

67.4

19.3

.2

10.3

.2

97.4
32.000

12.037

4.055

.042

3.551

.050
19.736

8

FELD

66.1

19.9

.2

.2

.9

10.4

.2

97.8
32.000
11 .824

4.189

.030

.045

.173
3.602

.039
19.902

4
FELD
63.1

.2
18.0

.5

.6
15.5
97.9

32.000
11.927

033
4.019

.081

.205
3.739

20.004

5
CHLR
28.3

.2
19.7

19.4
.4

16.9
.4

1.1
.3

86.6
28.000
5.872

.025
4.820

3.368
.077

5.208
.078
.422
.069

19.939
60.7

6
CHLR
28. 1

.3
19.2

20.3
.5

18.0

1.1

87:6
28.000
5.785

.040
4.654

3.507
.086

5.520
.029
.432
.024

20.076

61.1

7
MAGN

.3

.3

.2

92.1
.0
.2

.3

93.5
32.000

.133

.082

.100

31.161
.010
.115

.267

31.868

8
MA G N

1.4
3.0
1.4

87.2
.6
.5
.6
.5

95.0
32.000

.524

.862

.604

27.478
.201
.253
.222
.336

30. 480

C98

MT BATTOCK MICROPROBE DATA

1	 2	 3

	

6101	 BlOT	 BlOT
Si02	 39.7	 37.4	 38.7
Ti02	 1.8	 2.2	 2.2

Al203	 17.7	 16.4	 17.1

Fe203	 -	 -	 -

FeO	 15.0	 17.2	 16.1

MnO	 1.0	 1.2	 1.2

MgO	 7.8	 7.3	 7.0
CaO	 .0	 .0	 .0

Na20	 .6	 .2	 -
K20	 9.2	 9.0	 9.2
TOTAL	 92.9	 91.0	 91.5
0	 22.000	 22.000	 22.000
Si	 6.025	 5.895	 6.004

Ti	 .209	 .265	 .257
Al	 3.169	 3.053	 3.131

F3 - 	-	 -

F2	 1.902	 2.274	 2.095

Mn	 .125	 .163	 .154
Mg	 1.765	 1.720	 1.619

Ca	 .005	 .002	 .003

Na	 .182	 .070	 -

K	 1.782	 1.812	 1.821

SUM	 15.163	 15.255	 15.084

Mg NO.	 48.1	 43.1	 43.6

1 LU18E. 2 LU18F. 3 LU18G. 4 LU1BH. 5 LIJ4AA. 6 LU4AB. 7 LIJ18A. 8 LU18B.

Mg NO.	 100*Mg/(Fe+Mg)

MT BATTOCK MICROPROBE DATA

1	 2	 3

	

FELD	 FELD	 FELD

Si02	 65.7	 67.2	 67.4
TiO2	 .0	 .1
Al203	 20.7	 19.7	 19.5
Fe2O3	 -	 -	 -
FeD	 .2	 .4	 .2
MnO	 -	 -	 . 2
MgO	 -	 . 1	 -
CaD	 .4	 .6	 .2
Na20	 9.9	 10.7	 9.9
K20	 .8	 .1	 1.4
TOTAL	 97.6	 98.7	 98.9
0	 32.000	 32.000	 32.000

Si	 11.766	 11.899	 11.951

Ti	 .004	 -	 .007

Al	 4.368	 4.103	 4.082

F3 -	-	 -

F2	 .024	 .056	 .033

Mn	 -	 -	 .029
Mg	 -	 .034	 -
Ca	 .073	 .106	 .046
Na	 3.450	 3.686	 3.398
K	 .171	 .018	 .312

SUM	 19.857	 19.902	 19.857

Mg NO.

1 LU4AA. 2 LU4AB. 3 LIJ4AC. 4 LU4AA. 5 LU4AA. 6 LU4AB. 7 LU18A. 8 LU4B.
Mg NO.	 100*Mg/(Fe^Mg)



C99

MT BATTOCK HICROPROBE DATA

Si02

1i02

Al203

Fe 20 3

FeO

MnO

MgO

CaO

Na20

K2O

TOTAL

0

Si

Ti

Al

F3

F2
Mn

Mg

Ca

Na

K

SUM

ILMN

.2

45.0

40.5

10.9

.2

.4

.0

97.3

6.000

.010

1.813

.006

1.812
.495

.017

.040

.001

4.194

2
ILMN

2.3

70.4

.8

17.2

.2

.2

.3

.4

91.8

6.000

.108

2.492

.044

.679

.008

.011

.016

.039

3.397

3
ILHN

3.9

36.0

1.6

41.5

.4

.3

.2

.4

.2

84.4

6.000

.232

1.610

.114

2.065

.020

.022

.010

.043

.013

4. 129

I LU26. 2 LU18A. 3 LU18B.

HILL OF FARE MICROPROBE DATA

Si02

Ti02

Al203
Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si
Ti

Al
F3

F2
Mn

Mg
Ca

Na

K

SUM

BlOT

39.5

.5

24.2

20.5

.2

1.9

.5

9.2

95.5

22.000

5.826

.054

4.215

2.531
.023

.414

.014

.132

1 .737

14.946

2

8101

36.6

2.3

17.0

20.9
1.1

6.7

.3

7.7

92.6
22.000

5.736
.273

3.139

2.744
.141

1.570
.012

.082

1.530

15.227

3

8101

39.2

2.8

11.7

16.3

.9

13.0

.4

9.8

94.2

22.000

6.000
.316

2.113

2.088

111k

2.971

.013

107

1.917

15.639

4	 5

	

BlOT	 8101

	

38.6	 38.1

	

2.7	 3.4

	

11.8	 12.1

	16.3	 17.9

	

.6	 .9

	

13.2	 11.8

	.1 	 .0

	

.3	 .5

	

10.2	 10.0

	

93.7	 94.7

	

22.000	 22.000

	

5.949	 5.865

	

.313	 .391

	

2.149	 2.200

	

2.093	 2.299

	

.073	 .115

	

3.033	 2.711

	

.012	 .002

	

.081	 .161

	

2.002	 1.961

	

15.705	 15.704

6

8101

38.8

2.6

11.8

15.5
.7

13.3

.2
10.1

93.0
22.000

5.992
.304

2.139

2.006
.085

3.069

.015

.063

1.983

15.657

7

8101

37.2

3.0

12.7

19.7
1.2

10.6

.2

.4

9.9

94.8
22.000

5.782

.349

2.333

2.567
.158

2.448

.028

.109

1.968

15.741

8

8101

38.6

2.8

12.7

16.5

1.0

12.8

.2

9.2

93.9
22.000

5.912

.316

2.289

2. 106
.128

2.929

.023

.053

1 .792

1 .549

Mg NO.	 14.0	 36.4	 58.7	 59.2	 54.1	 60.5	 48.8	 58.2

1 LU1OA. 2 LU1OB. 3 LU17A. 4 LU17B. 5 LU17C. 6 LU17D. 7 LU17E. 8 LU17F.

Mg NO.	 100*Mg/(Fe^Mg)



4
8101

34.6
.9

18.2

19.6

.3
6.8

.3
4.5

85.3

22.000
5.731

.106
3.558

2.722

.046
1.674

.012

.106

.961
14 .911

38.1

5
BlOT
33.7
2.1

13.4

21.5
.7

9.5

.2
6.2

87.3
22.000

5.647
.264

2.655

3.022

.092

2.379

.014

.059
1.319

1	 L51

44.1

6

BlOT
37.0
2.7

11.7

15.6
.7

11.5

.3
8.7

88.2

22.000
6.010
.325

2.244

2. 124

.096
2.796

.085
1.811

15 •491.

56.8

7

BlOT

35.7
3.1
11.9

18.0
.9

10.0

8:7
88.5

22.000
5.880

.386
2.302

2.479

123

2.462

.018

.038
1.828

15.516
49.8

8
8101
36.0
3.0
11.2

16.9
.9

10.7

8.3
87.0

22.000

5.971
.371

2. 198

2.341

.121

2.659

.039

1 .756
15.456

53.2

6
FELD

62.7

22:7

.3

4.0
8.3

.4

98.6
32.000
11 .222

.008
4.799

.046

.009

.037

.762

2.893
.080

19 .857

7
FF10
66.2

20.6

.0

.2
1.8
9.7

.2

98.9
32.000
11 .724

4.304

.019

.001

.055

.334

3.336
.036

19.810

4
FELD
66.2

.0
20.9

5
FELD
65.2

21.4

.0

9.4

98.7
32.000

11.712
.005

4.363

.2
2.6

9.6

99.1
32.000
11.553

4.460

.004

.018

.366

3.235
.029

19.734

.008

.042

.495

3.290
.029

19.877

8
FELD
66.4

20.4

.0

1.5
9.9
.2

98.5
32.000
11.783

4.271

.006

.026

.276

3.396
.043

19.801

ClOG

HILL OF FARE MICROPROBE DATA

1	 2	 3

	

8101	 BlOT	 8101

Si02	 39.0	 38.3	 38.8

TiC?	 2.8	 3.0	 3.0

Al203	 11.9	 12.2	 11.7
Fe203	 -	 -	 -
FeO	 17.3	 18.3	 17.2
MnO	 .1	 .7	 1.0

MgO	 12.2	 11.4	 12.5

CaO	 -	 .1	 .1

Na20	 .4	 .2	 .2

K20	 9.3	 9.0	 8.9

TOTAL	 93.6	 93.0	 93.3

0	 22.000	 22.000	 22.000

Si	 6.005	 5.953	 5.982

Ti	 .323	 .345	 .345

Al	 2.167	 2.231	 2.129

F3 - 	-	 -

F2	 2.223	 2.383	 2.222

Mn	 .095	 .088	 .132

Mg	 2.803	 2.654	 2.881

Ca	 -	 .010	 .010

Na	 .110	 .051	 .063

K	 1.833	 1.789	 1.155

SUM	 15.560	 15.506	 15.518

Mg NO.	 55.8	 52.7	 56.5

1 LUBA. 2 LU8B. 3 LU8C. 4 LU8D. 5 LU8E. 6 LU8F. 7 LU8G. 8 LU8H.

Mg NO.	 100*Mg/(Fe+Mg)

HILL OF FARE MICROPROBE DATA

1	 2	 3

	

8101	 BlOT	 FELD

Si02	 35.8	 35.4	 63.9

Ti02	 2.6	 2.2	 .1

Al203	 11.6	 11.9	 22.0

Fe203	 -	 -	 -
FeO	 17.5	 16.8	 .2

MnO	 .7	 .9	 .0

MgO	 11.1	 10.0	 .0

CaO	 .1	 .0	 3.1

Na2O	 .2	 .2	 8.6

K20	 8.0	 7.4	 .3

TOTAL	 87.5	 84.7	 98.3

0	 22.000	 22.000	 32.000

Si	 5.915	 6.001	 11.433

Ti	 .322	 .274	 .009

Al	 2.267	 2.379	 4.627

F3 -	-	 -
F2	 2.418	 2.389	 .028

Mn	 .095	 .122	 .006

Mg	 2.727	 2.536	 .011

Ca	 .014	 .007	 .600

Na	 .048	 .053	 2.996

K	 1.694	 1.599	 .062

SUM	 15.500	 15.361	 19.773

Mg NO.	 53.0	 51.5

1 LUBI. 2 LU8J. 3 LU1OA. 4 LU1OB. 5 LU1OC. 6 LU17A. 7 LU17B. 8 LU8A.
Mg NO.	 100*Mg/(Fe^Mg)



Si02

1i02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20
K20

TOTAL

0

Si

Ti

Al
F3

F2
Mn

Mg

Ca

Na

K

SUM

FELD

64.0

.2

17.8

.0

1.1
15.6

98.7

32.000

11 .998

.021

3.922

.002

.022

.389

3.723

20.076

SiO2

Ti02

Al203

Fe 2 03

FeO

MnO

Mg 0

CaO

Na2O

K20

TOTAL

0

Si

Ti

Al
F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

63.8

.0

17.8

.3

.6

16.4

99.0

32.000

11.967

.004

3.936

.073

.014

.218

3.916

20. 128

Cl 01

HILL OF FARE MICROPROBE DATA

2	 3	 4	 5	 6	 7	 8

	

FELD	 FELD	 FELD	 FELD	 FELD	 FELO	 FELD

	

63.6	 63.8	 63.6	 64.1	 63.9	 64.0	 63.9

	

.5	 .3	 .0	 .1	 .2	 -	 .1

	

18.4	 18.7	 18.2	 18.1	 18.1	 18.1	 17.6

	

.1	 -	 .0	 -	 .0	 .1	 -

	

-	 .0	 -	 .1	 .0	 .2	 -

	

.0	 -	 .1	 .1	 .1	 -	 -

	

.1	 -	 .1	 -	 .1	 -	 .1

	

1.2	 .8	 .9	 1.5	 1.2	 .9	 .8

	

15.2	 15.4	 15.4	 14.8	 15.2	 15.7	 15.7

	

99.1	 98.9	 98.4	 98.8	 98.8	 98.9	 98.2

	

32.000	 32.000	 32.000	 32.000	 32.000	 32.000	 32.000

	

11.872	 11.893	 11.946	 11.966	 11.944	 11.973	 12.038

	

.066	 .039	 .006	 .013	 .032	 -	 .010

	

4.036	 4.100	 4.020	 3.977	 3.988	 3.982	 3.898

	

.022	 -	 .006	 -	 .005	 .014	 -

	

-	 .003	 -	 .019	 .005	 .026	 -

	

.011	 -	 .031	 .022	 .017	 -	 -

	

.022	 -	 .012	 -	 .010	 -	 .026

	

.420	 .297	 .335	 .554	 .428	 .341	 .285

	

3.611	 3.667	 3.699	 3.520	 3.632	 3.746	 3.777

	

20.060	 19.999	 20.055	 20.071	 20.060	 20.080	 20.036

1 LU1OA. 2 LU1OB. 3 LU1OC. 4 LU100. 5 LUbE. 6 LU1OF. 7 LU1OG. 8 LU17A.

HILL OF FARE MICROPROBE DATA

Mg NO.

2	 3

	

FELD	 FELD

	

63.4	 63.6

	

.1	 .0

	

17.8	 17.8

	

.1	 .1

	

.2	 -

	

.1	 .0

	

.9	 1.7

	

15.9	 14.9

	

98.4	 98.0

	

32.000	 32.000

	

11.948	 11.981

	

.009	 .004

	

3.957	 3.947

	

.008	 .017

	

.013	 -

	

.048	 -

	

.010	 .006

	

.314	 .603

	

3.833	 3.570

	

20.139	 20.128

4
CHLR

33.3

1.6

18.9

19.8

1.1

7.5

.2

.4

2.9

85.6

28.000

6.993

.254

4.663

3.468

187

2.349

.052

.146

.766

18.878

5
CHLR

36.6

2.3

17.0

20.9

1.1

6.7

.3
7.7

92.6

28.000

7.300

.348

3.995

3.492

179

1.999

.015

104

1.947

19.380

6
CHLR

26.5

.3

21.8

28.8
1.2

.8.2

.2

.5

.3

87.6

28.000

5.713

.047

5.523

5.181

.213

2.630

.035

.200

.074

19.616

7	 8

	

CHLR	 CHLR

	

31.7	 31.8

	

.8	 1.9

	

20.2	 19.8

	

22.7	 22.5

	

1.4	 1.3

	

7.8	 8.0

	

.2	 .1

	

.7	 .3

	

2.7	 4.2

	

88.1	 90.0

	

28.000	 28.000

	

6.587	 6.529

	

.127	 .295

	

6.951	 4.791

	

3.946	 3.863

	

.240	 .221

	

2.424	 2.441

	

.047	 .020

	

.262	 .135

	

.716	 1.105

	

19.300	 19400

40.4	 36.6	 33.7	 38.1	 38.7

1 LU17B. 2 LU17C. 3 LU17D. 4 LU1OA. 5 LU1OB. 6 LU1OC. 7 LU1OD. 8 LUbE.

Mg NO.	 100*Mg/(Fe+Mg)



4

CHLR

33.7
2.1

13.4

21.5

.7

9.5

.2
6.2

87.3
28.000

7. 187

.336

3.379

3.846

.118

3.028

.018

.075

1 .679

19.664
44. 1

5
CNLR

35.4
2.2

11.9

16.8

.9

10.0

.0

.2
7.4

84.7
28.000

7.638

.349

3.028

3.041

.155

3.228

.009

.063

2.036

19.547
51.5

6
plUSC

44.0

.9

31.8

3.4

.9

.0

.7

10.4

92.3
22.000

6. 159

.093

5. 241

.396

.017

.192

.003

.201

1.855

14. 155

32.7

7
MUSC

43.3

.9

31.2

5.6

.5

.0

.5

10.7

92.8

22.000

6.113

.090

5.194

.655

.006

• 114

.003

123

1.927

14.225

14.8

8
MU S C

45.7

.5

27.6

5.6

.3

2.1

.4

11.1

93.3
22.000

6.425

.055

4.576

.663

.030

.431

.011

.098

1.984

14.273

39.4

4

MUSC

45.2

.5

31.6

3.9

.0

.9

.4
10.9

93.5

22.000

6.259

.047

5.147

.456

.005

.179

.010

• 105

1.929

14.137

28.2

7
MAGN

.5

90.6

.2

.0

.4

92.0

32.000

.185

.022

.039

31.198

.080

.043

.009

.343

.053

31.972

1.0

.6
10.6

94.5

22.000

6.147

.099

5.245

.430

.196

.012

167

1 .842

14. 137

31.3

5
MUSC

45.0

1.0

32.6

3.8

.4

.6

9.8

91.3

22.000

6.141

5.745

.080

.084

.158

1.716

13.924

51.4

6
MUSC

44.5

35.3

.7

8
MAGN

.5

.2

.2

80.6

.3

81.9

32.000

.221

.062

103

31.075

.039

.034

.259

31.. 794

C102

HILL OF FARE MICROPROBE DATA

1	 2	 3

	

CHLR	 CHLR	 CHLR

Si02	 29.3	 25.6	 34.6

Ti02	 .3	 .3	 .9

Al203	 21.9	 17.9	 18.2

Fe203	 -	 -	 -

FeO	 25.3	 35.4	 19.6

MnO	 1.0	 .6	 .3

MgO	 7.6	 8.3	 6.8

CaO	 .3	 -	 .1

Na20	 .5	 .2	 .3

K20	 .6	 .0	 4.5

TOTAL	 86.9	 88.2	 85.3

0	 28.000	 28.000	 28.000

Si	 6.201	 5.693	 7.294

Ti	 .061	 .067	 .135

Al	 5.465	 4.683	 4.529

F3 -	-	 -

F2	 4.475	 6.590	 3.464

Mn	 .186	 .106	 .059

Mg	 2.408	 2.159	 2.131

Ca	 .070	 -	 .016

Na	 .209	 .073	 .13

K	 .148	 .009	 1.22C

SUM	 19.204	 19.960	 18.98

Mg NO.	 35.0	 29.5	 38.1

1 LU10F. 2 LU17A. 3 LU8B. 4 LUBC. 5 LU8D. 6 LU1OA. 7 LU1OB. 8 LU1OC.

Mg NO.	 100*Mg/(Fe+Mg)

HILL OF FARE MICROPROBE DATA

1	 2	 3

	

MUSC	 MUSC	 MUSC

Si02	 44.4	 44.8	 45.1

Ti02	 1.0	 .6	 1.0

Al203	 31.7	 32.2	 31.8

Fe203	 -	 -	 -

FeO	 3.5	 4.1	 3.8

MnO	 .0	 .1	 .1

MgO	 .6	 1.0	 .8

CaO	 .0	 .1	 .1

Na20	 .5	 .6	 .7

K2O	 10.7	 11.1	 10.6

TOTAL	 92.5	 94.6	 94.0

0	 22.000	 22.000	 22.000

Si	 6.200	 6.157	 6.196

Ti	 .106	 .064	 .103

Al	 5.213	 5.208	 5.162

F3 -	-	 -

F2	 .413	 .473	 .436

Mn	 .004	 .006	 .014

Mg	 .125	 .201	 .166

Ca	 .003	 .010	 .018

Na	 .141	 .170	 .187

K	 1.904	 1.943	 1.863

SUM	 14.109	 14.232	 14.145

Mg NO.	 23.2	 29.8	 27.6

1 LUIOD. 2 LUbE. 3 LU1OF. 4 LU1OG. 5 LU1ON. 6 LUBA. 7 LU1OA. 8 LU1OB.

Mg NO.	 100*MgI(Fe+Mg)



5

RUT

1.5
84.7

.3

4.3

.2

91.2

2.000

.023

.944

.005

.053

.002

002

.002

1 .031

5

BlOT

36.6

2.9

12.8

18.8

.9

11.5

.5

9.8

93.7

22.000

5.725

.344

2.359

2.455
.118

2.689

.010

.158

1.948

15.805

52.3

6

BlOT

36.9

3.2

13.3

19.4

.9

11.7

.3

9.0

94.6

22.000

5.696

.367

2.416

2.510
.115

2.700

.090

1.763

15.656

51.8

7
B lOT

34.9

1.7

13.8

18.4

.9

13.6

.4

5.8

89.5

22.000

5.587
.205

2.606

2.472
.125

3.250

.012

.121

1 . 178

15.555

56.8

B
8101

37.5

3.0

13.1

18.7

1.0

12.4

.0

.7

9.9

96.2

22.000

5.703

.342

2.342

2.386
123

2.817

.007

.198

1.929

15.846

54.1

Cl 03

HILL OF FARE MICROPROBE DATA

1	 2	 3

	

MAGN	 MAGN	 MAGN

Si02	 .5	 .4	 .6

Ti02	 -	 -	 . 1

Al203	 .1	 -	 .2

Fe203	 -	 -	 -

FeD	 92.7	 93.1	 92.6

MnO -	-	 -

MgO	 .2	 .1	 .2

CaO	 .0	 .0	 -

Na20	 .3	 .2	 .3

K20	 -	 . 1	 -

TOTAL	 93.9	 93.9	 94.0

0	 32.000	 32.000	 32.000

Si	 .205	 .158	 .237

Ti	 -	 -	 .027

Al	 .062	 -	 .071

F3 -	-	 -

F2	 31.234	 31.533	 31.126

Mn -	-	 -

Mg	 .144	 .068	 .114

Ca	 .013	 .013	 -

Na	 .211	 .133	 .249

K	 -	 .046	 -

SUM	 31.869	 31.932	 31.825

4

MAGN

.5

.2

95.4

.3

96.6

32.000

.180

.027

.079

31.290

.047

021

.221

31.864

1 LUI7A. 2 LU17B. 3 LtJ8A. 4 LU8B. 5 LU8.

BENNACHIE MICROPROBE DATA

1	 2	 3

	

BlOT	 8101	 BlOT

Si02	 37.1	 37.1	 37.1

Ti02	 3.2	 3.2	 3.3

Al203	 12.5	 13.0	 12.8

Fe20]	 -	 -	 -

FeD	 18.7	 18.5	 18.7

MnO	 .9	 1.1	 1.0

MgO	 11.6	 12.1	 11.7

CaO	 -	 .0	 .1

Na20	 .5	 .4	 .5

K20	 9.8	 9.5	 9.9

TOTAL	 94.2	 94.8	 94.9

0	 22.000	 22.000	 22.000

Si	 5.769	 5.712	 5.732

Ti	 .373	 .366	 .386

Al	 2.294	 2.367	 2.321

F3 -	-	 -

F2	 2.429	 2.378	 2.413

Mn	 .120	 .137	 .124

Mg	 2.683	 2.775	 2.685

Ca	 -	 .007	 .013

Na	 .142	 .117	 .141

K	 1.945	 1.876	 1.957

SUM	 15.754	 15.735	 15.771

Mg NO.	 52.5	 53.9	 52.7

4

8101

37.1

3.1

12.7

18.6

1.2

12.0

.3

10.0

95.0

22.000

5.732

.358

2.312

2.400
.152

2.753
.015

.099

1.966

15.787
53.4

1 BA2A. 2 BA2B. 3 BA2C. 4 BA2D. 5 BA2E. 6 BA2F. 7 BA2G. 8 BA2H.

Mg NO.	 1O0*Mg/(FeiMg)



4

B 101

37.5

3.1

13.2

19.5
.9

10.2

.0

.4

9.1

94.0

22.000

5.820

.366

2.425

2.537

.124

2.363

.007

.118

1 .806

15.563

48.2

5

B 101

47.7

.4

27.2

4.8

3.0

.4

11.0

94.6

22.000

6.557

.039

4.403

.551

.014

.608

.012

.101

1.934

14.220

52.5

6

8101

47.3

.2

26.3

4.6
.0

2.7

.0

.2

11.1

92.4

22.000

6.644

.021

4.352

537

.004

.574

.006

.046

1.995

14. 180

51.7

7

BlOT

38.8

2.4

13.2

18.3

.9

10.7

.4

9.1

93.7

22.000

5.982
.275

2.390

2.366

.114

2.460

.010

.111

1.791

15.498

51.0

3
8101

39.4

2.7

12.1

17.8

1.2

10.9

.4
9.0

93.2

2.000

6.089

.311

2.200

2.300

156

2.505

.111

1.769

5.440

52.1

5

BlOT

39.4

2.9

12.5

17.5

1.0

10.9

.0

.6
8.8

93.5

22.000

6.056

.331

2.267

2.250

.129

2.496

.005

.167

1.724

15.425

52.6

6
8101

36.8

3.1

12.7

20.0

1.3

9.1

.5

9.1

92.6

22.000

5.855
.368

2.372

2.658
.170

2.156
.019

.148

1.839

15.584

44.8

7

8101

39.2

2.9

12.2

17.2

1.0

10.9

.3
9.0

92.8

22.000

6.077
.334

2.232

2.233

.133

2.508

.015

.096

1 .788

15.416

52.9

4

8101

36.3

3.2

13.9

20.3

1.1

9.4

.5

9.1

93.7

22.000

5.699

.381

2.576

2.661

.144

2.189

.143

1.818

15.612

45. 1

8

8101

39. 1

3.0

12.9

19.1

1.0

10.5

.3

9.1

94.9

22.000

5.978

.346

2.316

2.440

123

2.389

.080

1 .174

15.. 445

49.5

Cl 04

BENNACHIE MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 BlOT

Si02	 39.5	 39.6	 38.9

1102	 2.7	 2.6	 2.6

Al203	 12.3	 12.2	 12.1

Fe203	 -	 -	 -

FeO	 17.7	 17.7	 17.6

MnO	 .9	 .9	 1.0

MgO	 11.5	 11.4	 11.3

CaO	 .0	 -	 .2

Na20	 .4	 .5	 .5

K20	 9.8	 9.7	 9.9

TOTAL	 94.9	 94.5	 94.0

0	 22.000	 22.000	 22.000

Si	 6.023	 6.051	 6.010

Ti	 .311	 .303	 .306

Al	 2.216	 2.201	 2.205

F3 -	-	 -

F2	 2.258	 2.264	 2.265

Mn	 .112	 .113	 .124

Mg	 2.616	 2.597	 2.598

Ca	 .007	 -	 .030

Na	 .124	 .145	 .138

K	 1.908	 1.887	 1.947

SUM	 15.574	 15.562	 15.624

Mg NO.	 53.7	 53.4	 53.6

8

BlOT

39.0

2.7

12.5

18.1
1.1

11.1

.5

9.8

95.0

22.000

5.969

.315

2.261

2.314

.136

2.536

.021

154

1.911

15.618

52.3

I BA8A. 2 BA88. 3 BA8C. 4 BA8D. 5 BA8E 6 BA8F. 7 BA8G. 8 BA8H.

Mg NO.	 100*Mg/(Fe+Mg)

BENNACHIE MICROPROBE DATA

1	 2

	

BlOT	 8101

Si02	 38.5	 39.0

1102	 2.7	 2.6

Al203	 12.5	 12.0

Fe203	 -	 -

FeO	 17.9	 17.1

MnO	 1.0	 1.0

HgO	 10.9	 10.7

CaO	 .0	 .1

Na20	 .5	 .1

K20	 9.9	 8.7

TOTAL	 94.0	 91.2

0	 22.000	 22.000	 2

Si	 5.965	 6.133

Ti	 .311	 .303

Al	 2.282	 2.221

F]	 -	 -

F2	 2.318	 2.247

Mn	 .130	 .139

Mg	 2.524	 2.509

Ca	 .002	 .013

Na	 .159	 .030

K	 1.947	 1.748

SUM	 15.637	 15.343

Mg NO.	 52.1	 52.8

1 BA8I. 2 BA5A. 3 BA5B. 4 BA5C. 5 BA5D. 6 BA11A. 7 BA11B. 8 BA11C.

Mg NO.	 lOOtMg/(Fe+Mg)



4

BlOT

36.9

3.4

13.3

20.2

1.3

9.0

.4

9.2

93.6

22.000

5.802

.406

2.458

2.648

.166

2.111

.110

1.839

15.539

44.6

5

BlOT

37.8

3.0

12.5

18.4

1.3

10.3

.2
9.0

92.6

22.000

5.937

.349

2.320

2.410

.173

2.417

.013

.073

1.796

15.488

50.1

6

8101

34.9

2.1

13.3

18.9

.6

7.8

.2

.5
6.9

85.2

22.000

5.924

.272

2.664

2.681

.091

1.982

.029

.165

1.497

15.303

42.5

7

8 roT
36.6
3.5

14.6

19.4

1.4

8.4

.2

8.9

93.0

22.000

5.744

.415

2.696

2.551

.182

1.965

.020

.046

1.792

15.412

43.5

8

8101

37.0

3.1

14.9

20.7

1.9

6.8

.3

9.2

93.9
22.000

5.800

.366

2.758

2.714

.248

1.599

.010

.082

1.835

15.413

37.1

4

FELD

63. 1

.0

22.1

.2

3:9

8.5

.6

98.6

32.000

11.314

.001

4.674

.033

.021

.753

2.959

.144

19.900

5
FELD

66.2

20.5

.0

1:2

10.2

.2

98.5

32.000

11 .759

4.299

.013

.006

.019

.228

3.495

.041

19.860

6
FELD

64.6

21.5

.2

.0

.2

2.8

9.6
.4

99.2

32.000

11.479

4.500

.027

.002

.045

.535

3.289

.079

19.956

7
FELD

64.7

20.7

.3

.0

2:3

9.8
.4

98.2

32.000

11.599

4.367

.039

.002

.029

.432

3.401

.098

19.967

8
FELD

65.3

18.7

.4

2.0
14.7

101.1

32.000

11 .898

.007

4.013

.017

.103

.689

3.413

20.. 140

Cl 05

BENNACHIE MICROPROBE DATA

1	 2	 3

	

BlOT	 BlOT	 8101

Si02	 39.1	 39.4	 39.0

Ti02	 2.9	 2.5	 2.2

Al203	 13.9	 13.1	 13.6

Fe203	 -	 -	 -

FeC	 15.8	 17.0	 18.3

MnO	 1.6	 .9	 1.0

MgO	 8.4	 10.5	 10.0

CaO	 .1	 .1	 .2

Na20	 .3	 .3	 .6

K20	 9.2	 8.9	 7.5

TOTAL	 91.4	 92.6	 92.3

0	 22.000	 22.000	 22.000

Si	 6.122	 6.095	 6.043

Ti	 .341	 .292	 .255

Al	 2.567	 2.383	 2.484

F3 -	-	 -

F2	 2.073	 2.198	 2.372

Mn	 .207	 .118	 .127

Mg	 1.966	 2.410	 2.321

Ca	 .008	 .008	 .027

Na	 .094	 .075	 .177

K	 1 .842	 1 .759	 1 .682

SUM	 15.221	 15.338	 15.290

Mg NO.	 48.7	 52.3	 49.5

1 BAuD. 2 BA11E. 3 BA4A. 4 BA4B. 5 BA4C. 6 BA4D. 7 BA18A. 8 BA3OA.

Mg NO.	 lOOtMg/(Fe^Mg)

BENNACHIE MICROPROBE DATA

1	 2	 3

	

BlOT	 FELO	 FELD

Si02	 37.6	 63.8	 65.0

Ti02	 3.1	 -	 .0

Al203	 15.3	 21.5	 21.1

Fe203	 -	 -	 -

FeC	 19.9	 .1	 .2

MnO	 1.9	 .1	 .1

MgO	 7.0	 .2	 .1

CaO	 .1	 3.2	 2.3

Na20	 .6	 8.8	 9.1

K20	 9.3	 .6	 .3

TOTAL	 94.6	 98.2	 98.2

0	 22.000	 32.000	 32.000

Si	 5.824	 11.457	 11.606

Ti	 .362	 -	 .005

Al	 2.787	 4.539	 4.441

F3 -	-	 -

F2	 2.572	 .014	 .024

Mn	 .248	 .009	 .012

PIg	 1.610	 .043	 .024

Ca	 .010	 .612	 .442

Na	 .171	 3.060	 3.148

K	 1.846	 .142	 .077

SUM	 15.428	 19.875	 19.780

Mg NO.	 38.5

1 BA3OB. 2 BA2A. 3 BA2B. 4 BABA. 5 BA8B. 6 BA8C. 7 BA3OA. 8 BA2A.

Mg NO.	 100*Mg/(Fe^Mg)



4

FELD

64.5

18.0

1.4

15.3

99.7

32.000

11 .960

.017

3.933

.012

.039

.026

514

3.627

20.128

5

FELD

65.4

.0

18.3

.0

.0

2.6

13.5

100.0
32.000

11 .990

.003

3.948

.012

.003

.011

.022

• 926

3.160

20.077

6

FELD

65.0

18.7

.4

.2

2.0

14.3

100.6

32.000

11.910

4.033

.055

.011

.019

.033

693

3.330

20.085

7

CHLR

34.9

1.7

13.8

18.4

.9

13.6

.4
5.8

89.5

28.000

7.112

.259

3.317

3.147

159

4.134

.015

150

1 .500

19.795

56.8

8

CHLR

39.0

2.2

13.6

18.3

1.0

10.0

.2

.6

7.5

92.3

28.000

7.690

.325

3. 162

3.019

.162

2.954

.036

• 226

1 .886

19.459

69.5

4
MAGN

.9
2.1

.4

88.5

1.7

.3

.3

94.3
32.000

.359

.622

.198

28.848

.545

163

.059

.257

31.049

5
MAGN

.4

.7

93.2

.3

.0

.5

95:4
32.000

.174

.199

.042

30.776

.030

.188

.004

.352

.035

31.800

6
MAGN

.5

.2

94.3

.3

95.4
32.000

.195

.048

.023

31.308
.034

.038

.200

31.846

7
MAGN

.4

.2

.2

93.4

.2

94.3

32.000

.156

.051

.085

31.319

.138

31.750

8
MAG N

.3

.0

.0

92.3

.2

.0

.3

.0

93.2

32.000

.102

.003

.014

31 .531

.055

.024

.031

.238

.016

32.. 014

Cl 06

BENNACHIE HICROPROBE DATA

1	 2	 3

	

FELD	 FELD	 FELD

Si02	 63.9	 64.9	 64.6

Ti02	 -	 . 0	 -

Al203	 17.8	 18.3	 18.3

Fe203	 -	 -	 -

FeO	 .2	 -	 -

MnO	 .1	 -	 .1

MgO	 .1	 .1	 .1

CaO	 -	 . 1	 -

Na20	 2.0	 1.2	 1.5

K20	 14.4	 15.2	 14.7

TOTAL	 98.5	 99.8	 99.2

0	 32.000	 32.000	 32.000

Si	 11.968	 11.994	 11.986

Ti	 -	 .006	 -

Al	 3.939	 3.980	 3.994

F3 -	-	 -

F2	 .030	 -	 -

Mn	 .021	 -	 .009

Mg	 .022	 .014	 .019

Ca	 -	 .026	 -

Na	 .723	 .412	 .536

K	 3.441	 3.572	 3.478

SUM	 20.144	 20.003	 20.024

Mg NO.

1 BA2B. 2 BA2C. 3 BA2D. 4 BA8A. 5 BA8B. 6 BA8C. 7 BA2A. 8 BA4A.

Mg NO. = 100*Mg/(Fe^Mg)

BENNACHIE MICROPROBE DATA

1	 2	 3

	

CHLR	 MAGN	 MAGN

Si02	 34.9	 .5	 1.5

1i02	 2.1	 .1	 .1

Al2O3	 13.3	 .1	 .6

Fe203	 -	 -	 -

FeO	 18.9	 92.6	 91.1

MnO	 .6	 .2	 .1

MgO	 7.8	 .0	 .3

CaO	 .2	 .5	 .3

Na20	 .5	 .2	 .2

1(20	 6.9	 -	 .1

TOTAL	 85.2	 94.2	 94.1

0	 28.000	 32.000	 32.000

Si	 7.540	 .205	 .586

Ti	 .346	 .036	 .015

Al	 3.391	 .052	 .297

F3 -	-	 -

F2	 3.413	 31.083	 29.965

Mn	 .115	 .058	 .043

Mg	 2.523	 .012	 .153

Ca	 .035	 .202	 .118

Na	 .205	 .171	 .122

K	 1.906	 -	 .025

SUM	 19.474	 31.819	 31.324

Mg NO.	 42.5

1 BA6B. 2 BA2A. 3 BA2B. 4 BA2C. 5 BA2D. 6 BA2E. 7 BABA. 8 BA5A.

Mg NO. = lOOtMgI(Fe^Mg)



3
B lOT

34.0

3.4

16.5

24.8

.2

6.1

.2

.4
8.9

94.3

22.000

5.406

.407

3.084

3.297

.022

1.437

.026

.120
1.816

15. 612
30.3

4

BlOT

32.8

3.3

16.2

24.8

5.7

.0

.2

8.9

92.0
22.000

5.370

.405

3. 128

3.399

.018

1.383

.002

.067
1.847

15. 618

28.9

5
B lOT

32.5

3.0

16.8

25.4

.3

6.0

.0

.3

9.0

93.2
22.000

5.267

.370

3.205

3.441

.040

1 .459

.003

.088
1 .862

15.735

29.8

6
B 101

32.1

3.7

16.9

24.9
.0

5.6

.0

8.6

91.8

22.000

5.259

.457

3.258

3.403

.004

1.377

.002

1 .194

15.553

28.8

7

B roi

32.6

3.2

16.6

24.5

.2

5.8

.0

.0

8.8

91.6

22.000

5.340
.390

3.210

3.360

.025

1.413

.005

.013

1.833

15.589

29.6

Cl 07

BENNACHIE PIICROPROBE DATA

Si02

Ti02

Al203

Fe? 03

FeO

MnO

MgO

CaO

Na 20

K20

TOTAL

0

Si

Ti

Al
F3

F2
Mn

Mg

Ca

Na

K

SUM

ILMN

1.8

66.3

.6

17.8

.2

.2

.3

87.4
6.000

.091

2.491

.036

.744

.008

.006

.009

.025

.006

3.415

2

ILMN

1.6

64.3

.5

19.7

.2

.4

.0

86.9

6.000

.082

2.458

.029

.836

.005

.011

.007

.034

.001

3.464

3
ILMN

.3

48.3

28.7

19.1

.2

96:7

6.000

.016

1.917

1.264

.851

.006

.022

.004

4.080

4

ILMN

.4

48.3

.0

39.6

10.4

.0

.0

98.7

6.000

.019

1.888

.001

1.720

.456

.002

.011

.002

4.099

5

I LMN

.4

57.9

24.7

11.9

.0

95. 1

6.000

.019

2.200

1 .045

.511

.005

.001

3.781

6

ILMN

.4

49.6

.2

35.2

12.6

.0

.3

.0

98.4

6.000

.022

1.923

.009

1.520

.551

.002

.008

.032

.001

4.067

7
ILMN

.4

48.5

.0

40.5

9.4

.2

.6

99.7

6.000

.020

1 .879

.001

1.742

.409

.015

.007

.057

4.129

1 BA8A. 2 8A88
	

3 BA5A. 4 BA11A
	

5 BA11B. 6 BA4. 7 8A30.

ABERDEEN MICROPROBE DATA

1	 2

	

8101	 BlOT

Si02	 33.0	 32.9

hO?	 3.2	 3.4

Al203	 16.2	 16.7

Fe203	 -	 -

FeO	 25.0	 25.0

MnO	 .1	 .2

MgO	 6.1	 5.9

CaO	 .0	 .1

Na20	 .3	 .1

K20	 8.8	 9.0

TOTAL	 92.7	 93.3

0	 22.000	 22.000

Si	 5.354	 5.317

Ii	 .396	 .410

Al	 3.102	 3.182

F3 -	-

F2	 3.390	 3.380

Mn	 .007	 .022

Mg	 1.487	 1.418

Ca	 .003	 .009

Na	 .098	 .041

K	 1.822	 1.848

SUM	 15.659	 15.626

Mg NO.	 30.5	 29.5

8

8 101

32.7

3.4

16.5

24.1

5:5

.2

8.9

91.4
22.000

5.365

.423

3.201

3.308

.018

1.335

.067

1.859

15.575

28.7

1 33-71A. 2 33-718. 3 33-71C. 4 33-liD. 5 33-71E. 6 33-hF. 7 33-71G.

8 33-I1H.

Mg NO.	 100*Mg/(Fe+Mg)



3

FELD

56.1

24.9

.0

.0

:

6.3

.2

95.1

32.000

10.525

5.499

.005

.002

.014
1.502

2.307

.050

19.904

4
MUSC

43.2

1.1

33.1

1.6

.8

.7

9.8

90.2

22.000

6.099

.113

5.500

.188

.166

183

1.761

14 .010

47.0

5

ILMN

.4
52. 1

45.3

1.9

.3

100.0

6.000

.019
1.977

1.912

.080

.033

4.021

6

ILMN

.3
51.1

45.4

1.9

.0

98.8

6.000

.017

1.968

1.946

.081

.002

4.015

ClUB

ABERDEEN PIICROPROBE DATA

1	 2

	

BLOT	 FELD

SiO2	 32.1	 58.9

Ti02	 3.7	 .0

Al203	 16.7	 23.4

Fe203	 -	 -

FeO	 24.6	 .0

MnO	 .3	 .1

MgO	 5.4	 -

CaO	 -	 5.8

Na20	 .0	 7.6

K2O	 8.6	 .2

TOTAL	 91.5	 96.1

0	 22.000	 32.000

Si	 5.282	 10.893

Ti	 .457	 .004

Al	 3.240	 5.102

F3 -	-

F2	 3.386	 .005

Mn	 .038	 .017

Mg	 1.333	 -

Ca	 -	 1.145

Na	 .013	 2.728

K	 1.797	 .045

SUM	 15.546	 19.939

Mg NO.	 28.2

I 33-711. 2 33-hA. 3 33-71B. 4 33-hA. 5 33-71A. 6 33-T1B.

Mg NO. = 100*Mg/(Fe+Mg)

COVE BAY MICROPROBE DATA

1	 2

	

BLOT	 BLOT

SiO2	 33.7	 33.8

TiO2	 3.1	 3.3

Al203	 17.5	 17.3

Fe2O3	 -	 -

FeO	 25.1	 25.0

MnO	 .3	 .4

MgO	 5.5	 5.7

CaO	 .1	 -

Na20	 -	 .7

K2O	 9.7	 9.5

TOTAL	 95.0	 95.6

0	 22.000	 22.000

Si	 5.346	 5.331

Ti	 .372	 .390

Al	 3.268	 3.210

F3 -	-

F?	 3.335	 3.294

Mn	 .040	 .049

Mg	 1.293	 1.347

Ca	 .012	 -

Na	 -	 .202

K	 1.963	 1.905

SUM	 15.629	 15.728

Mg NO.	 27.9	 29.0

3
BLOT

34.5

3.5

17.4

25.9

.4

5.6

.4

9.7

97.3

22.000

5.359

.406

3.175

3.364

.046

1.284

• 120
1.910

15.663

27.6

4

BLOT

33.2

3.2

16.7

26.3

.2

5.3

.3

9.4

94.6

22.000

5.328

.383

3. 163

3.531

.027

1.275

.084

1.918

15.709

26.5

5

BLOT

33.8

3.0

17.4

24.9

.4

5.7

.3
9.5

95.1

22.000

5.344

.358

3.251

3.295

.052

1.343

.014

.104

1.927

15.688

29.0

6
B LOT

34.5

3.5

17.6

26.3

.4

5.8

.4

9.9

98.4

22.000

5.304

.400

3.197

3.379
.052

1 .328

.122

1.949

15.733

28.2

7
BlOT

34.3
3.4

17.1

25.9

.4

5.9

.6

9.5

97. 1

22.000

5.335

.400

3.142

3.376

.046

1.357

.013

.166

1.878

15.715

28.7

8
B 101

33.4

3.5

16.6

26.3

.4

5.7

9:0

94.9

22.000

5.328

.416

3.121

3.503

.059

1.343

.015

1 .833

1 5.. 6 1 9

27.7

1 17-36A. 2 17-36B. 3 17-36C. 4 17-36D. 5 17-36E. 6 17-36F. 7 17-36G.

8 17-36BA.

Mg NO.	 100*Mg/(Fe+Mg)



Clog

COVE BAY PIICROPROBE DATA

SiO2

1i02

Al2O3
Fe 203

FeO

MnO

Mg 0

CaO

Na20

K20

TOTAL

0

Si

Ti

Al

F3

F2
Mn

Mg

Ca

Na

K

SUM

Mg NO

BlOT

32.0

2.8

16.5

24.9

.2

6.5

.2

7.2

90.4

22.000

5.301

.346

3.208

3.449

.031

1.608

.020

.051

1.522

15.536
31.8

2

B lOT

33.7

3.3

18.0

25.4

.2

5.6

.5

9.2

95.9

22.000

5.285

387

3.321

3.327
.029

1.316

.149
1.839

15.659

28.3

3
BlOT

32.5

3.0

17.4

25.2

.5

6.2

.0

7.8

92.6

22.000

5.254

.360

3.325

3.410

.064

1.494

.002

.016

1.611

15.536

30.5

4
BlOT

31.6

2.9

16.5

25.9

.4

5.8

.0
8.5

91.5

22.000

5.242

.356

3.225

3.590
.056

1.421

.010

1.789

15.688

28.4

5

B tOT

32.5

3.1

17.2

24.8

.4

5.4

.6

8.6

92.5

22.000

5.284

.319

3.305

3.368
.048

1.315

.186
1.785

15.670

28.1

6

BlOT

33.9

3.5

17.2

25.3

.2

5.5

.0
8.8

94.3

22.000

5.379

.619

3.219

3.356
.024

1.304

.009

1 .772

15.483

28.0

7
BlOT

33.1

3.0

16.9

25.8

.3

5.5

9:1

93.7

22.000

5.335

.363

3.214

3.476
.037

1.323

.016

1.878

15.642
27.6

8
FELD

62.4

22.9

.0

4.2

8.9

.2

98.6

32.000

11.184

4.829

.007

.005

.805

3.087

.055

19.972

1 17-36BB. 217-368.317-3680.4 17-36BE. 5 17-368F. 6 11-36BG.

7 17-368H. 8 36A.

Mg NO.	 100*Mg/(Fe+Mg)

COVE BAY MICROPROBE DATA

Si02
Ti02

Al203

Fe 2 03

FeO

MnO

MgO

CaO

Na20
K20

TOTAL

0

Si

Ti

Al

F3

F2

Mn

Mg

Ca

Na

K

SUM

FELD

62.3

23:5

.2

.3

4.4

9.0
.2

99.9

32.000

11.059
.011

4.912

.027

.066

.840

3.082
.036

20.034

2

FELD

63.7

22.7

.2

3.7

8.8

99. 1

32.000

11.307

4.737

.058

.696

3.038

.014

19.850

3

FELD

61.5

23.6

.3

4.9

8.5
.3

99.2

32.000

10.998

4.981

.009

.083

.937

2.947

.059

20.014

4

FELD

62.3

23.2

4.5

8.9

99.0

32.000

11.126

4.877

.035

.856

3.066

.018

19.978

5

FELD

62.1

23.1

.0

.2
4.5

.7

.5

91.1

32.000

11.611

5.099

.002

.050

.893

.254

.114

18.023

6

FELD

61.3

.0

23.4

.2

.2
4.5

8.8
.3

98.5

32.000

11.026

.005

4.967

.023

.040

.860

3.061

.067

20.049

7

FELD

62.9

.2

23.1

.2

4.3

8.7
.4

100.4

32.000

11.084
.032

4.918

.007

.039

.807

2.982

.092

19.962

8

FELD

63.2

22:4

.0

3.6

9.2

98.6

32.000

11 .296

.017

4.725

.008

82

3.181

.018

19.926

1 36B. 2 36C. 3 36D. 4 36E1. 5 36E2. 6 36F1. 7 36F2. 8 36G.



3

FELD

64. 1

18.6

.0

.4

1.0

15.9

100.1

32.000

11 .862

.019

4.051

.005

.102

.351

3.755

20.146

4

FELD

64.2

19.2

.3

.0

1.1

15.3

100.3

32.000

11.828

4. 159

.008

.019

.071

.006

.400

3.602

20.093

5

FELD

64.1

19.0

.0

.0

.0

3.2

12.9

99.4

32.000

11 .835
.007

4. 127

.006

.020

.006

.004

1.146

3.034

20.185

6

FELD

64.4

.0

18.8

.2

.0

1.2

15.6

100.3

32.000

11 .876
.004

4.074

.012

.009

.058

.006

.425

3.660

20. 125

7

CHLR

28.4

1.5

18.6

31.2

.2

7.1

.3

3.4

90.6

28.000

6.068
246

4.674

5.562

.040

2.243

108

.923

19.864

28.7

8

CHLR

23 . 6

1.2

19.4

34.8

.2

6.6

.5

.2

86.5

28.000

5.366
206

5.210

6.624

.041

2.230

.238

.055

19.971

25.2

3

MUSC

44 .7

.8

33.6

2.2

.6

1.0

10.9

93.8

22.000

6.120

.083

5.420

.251

.006

125

.260

1.904

14.169

33.2

4

MUSC

45.0

1.1

32.2

3.2

1.1

.4
10.9

94. 1

22.000

6. 169

.111

5.235

.366

.012

.233

.016

.104

1 .904

14.121

38.9

5

MUSC

45.9

1.0

33.6

2.6
.0

1.2

.0

.7

11.2

96.2
22.000

6.138

.103

5.299

.293

.001

.229

.004

.171

1.915

14.153

43.9

6

MUSC

46.6

1.8

32.0

2.5

1.4

.0

.5

11.2

96.0

22.000

6.245

.177

5.047

.282

.274

.003

.132

1.921

14.081
49.2

7

MUSC

45.4

1.6

31.8

2.2

.0

1.2

.5

11.2

93.8
22.000

6.221

.167

5.126

.255

.003

.241

.122

1.948

14.084

48.5

8

MUSC

43.2

.7

32.5

2.0

.6

.2
10.0

89.2
22.000

6. 175

.073

5.462

.236

.136

.050

1.824

13.957

36.6

Cl 10

COVE BAY PIICROPROBE DATA

1	 2

	

FELD	 FELD

Si02	 61.8	 64.3

Ti02	 .0	 .1

Al203	 22.9	 18.5

Fe2O3	 -	 -

FeO	 .1	 -

MnO	 .1	 .1

MgO	 .1	 .1

CaO	 4.3	 -

Na20	 8.8	 3.0

K20	 .2	 12.9

TOTAL	 98.1	 99.0

0	 32.000	 32.000

Si	 11.139	 11.900

Ti	 .001	 .020

Al	 4.862	 4.043

F3 -	-

F2	 .014	 -

Mn	 .020	 .019

Mg	 .013	 .025

Ca	 .821	 -

Na	 3.071	 1.067

K	 .046	 3.041

SUM	 19.987	 20.113

Mg NO.

I 36H. 2 17-36A. 3 17-366. 4 17-36C. 5 17-36D. 6 17-36E. 7 17-36A.

8 17-366.

Mg NO.	 100*hg/(Fe+Mg)

COVE BAY MICROPROBE DATA

1	 2

	

CHLR	 CHLR

Si02	 32.0	 32.5

Ti02	 2.8	 3.0

Al203	 16.5	 17.4

Fe203	 -	 -

FeO	 24.9	 25.2

MnO	 .2	 .5

MgO	 6.5	 6.2

CaO	 .1	 .0

Na20	 .2	 .1

K2O	 7.2	 7.8

TOTAL	 90.4	 92.6

0	 28.000	 28.000

Si	 6.747	 6.687

Ti	 .440	 .459

Al	 4.083	 4.233

F]	 -	 -

F2	 4.390	 4.339

Mn	 .039	 .082

Mg	 2.047	 1.901

Ca	 .025	 .002

Na	 .065	 .020

K	 1.937	 2.050

SUM	 19.773	 19.773

Mg NO.	 31.8	 30.5

1 17-36C. 2 17-36D. 3 17-36A. 4 17-36B. 5 17-36C. 6 17-36D. 7 17-36E.

8 17-37A.

Mg NO.	 100*Mg/(Fe+Mg)



28.80

.81

32.41

32.88

1.67

2.98

.34

.59

.12

25.91

.31

38.68

26.88

3.27
3. 70

.38

.68

.13

25.69

39

41.76

26.43

3.25
3.74

.39

.68

.14

34.11

53

13.49
49.86

1 .00

.25

-.11

.67

.12

.10

28.27

29.93

34.14

2.94

3.31

.39

.63

.12

25.10

.03

29.28

37.95
3.25

3.55

.39

.65

.12

25.63

.14

29.04

37.10
3.39

3.07

.35

.61

.12

27.53

.57

29.75

34.74

2.93

3.56

.38

.61

.11

27.29

.55

23.19

42.60
2.07

3.12

.36

.63

.11

29.33

.99

24.67

39.64
.59

3.28

.29

.61

.11

27.40

.36

30.05

35.92

2.21

3.06

.35

.59

.12

28.88

1.10

30.34

34.06

1.61

3.22

.37

.61

.12

Dl

APPENDIX D. MAJOR ELEMENT DATA AND CIPW NORMS.

FeO is calculated to give a Fe 2 0 3 /FeO ratio of 0.15.

ENNERDALE MAJOR ELEMENT DATA

NAME	 EN5	 EN13	 EN14	 EN16	 EN17	 EN18	 EN19	 EN2O

Si02	 75.40	 72.90	 74.40	 74.70	 72.80	 72.90	 77.80	 74.10

Ti02	 .25	 .36	 .36	 .31	 .36	 .36	 .35	 .33

Al20]	 13.33	 13.91	 13.59	 13.78	 13.84	 14.00	 13.08	 13.80

Fe203	 .13	 .23	 .24	 .24	 .26	 .27	 .04	 .27

FeO	 .83	 1.50	 1.61	 1.57	 1.75	 1.78	 .27	 1.78

MnO	 .02	 .03	 .05	 .03	 .03	 .03	 .01	 .04

MgO	 .30	 .50	 .70	 .30	 .50	 .50	 .10	 .30

CaO	 .58	 .76	 .46	 .40	 .73	 .73	 .26	 .66

Na20	 3.76	 4.39	 4.79	 3.89	 3.18	 2.89	 5.90	 4.04

K20	 5.23	 4.87	 3.60	 5.49	 6.54	 7.06	 2.28	 5.06

P205	 .04	 .06	 .05	 .05	 .06	 .06	 .04	 .05

L0I	 .41	 .66	 .86	 .61	 .63	 .60	 .31	 .54

TOTAL	 100.27	 100.16	 100.71	 101.37	 100.68	 101.17	 100.45	 100.96

QTZ	 31.36	 25.51	 29.79

COP	 .50	 .15	 L09

OR	 30.93	 28.81	 21.29

AB	 31.78	 37.10	 40.48

AN	 2.64	 3.41	 1.93

NY	 1.79	 3.27	 3.98

MT	 .18	 .33	 .35

ILM	 .48	 .68	 .68

NM --	--	 --

AP	 .09	 .13	 .13

ENNERDALE MAJOR ELEMENT DATA

EN22	 EN23	 EN24	 EN25	 EN26	 EN27	 EN28

	

73.40	 13.00	 73.80	 74.10	 74.60	 74.10	 74.30

	

.34	 .32	 .32	 .33	 .32	 .31	 .32

	

13.98	 13.93	 13.86	 13.85	 13.45	 13.68	 13.89

	

.27	 .24	 .26	 .25	 .20	 .24	 .26

	

1.78	 1.63	 1.75	 1.67	 1.33	 1.62	 1.72

	

.04	 .04	 .06	 .03	 .02	 .03	 .03

	

.40	 .30	 .40	 .30	 .60	 .30	 .30

	

.72	 .75	 .65	 .48	 .18	 .51	 .39

	

4.49	 4.39	 4.11	 5.04	 4.69	 4.25	 4.03

	

4.95	 4.91	 5.03	 3.92	 4.11	 5.08	 5.13

	

.05	 .05	 .05	 .05	 .05	 .05	 .05

	

.58	 .50	 .54	 .60	 .59	 .43	 .62

	

101.00	 100.06	 100.82	 100.63	 100.20	 100.60	 101.04

NAME	 EN21

Si02	 74.80

Ti02	 .32

Al203	 13.34

Fe203	 .19

FeO	 1.26

MnO	 .02

MgO	 .30

CaO	 .64

Na20	 4.47

K20	 4.48

P205	 .04

LOI	 .38

TOTAL	 100.24

QTZ	 29.12

COR	 .06

OR	 26.50

AB	 37.78

AN	 2.90

NY	 2.41

MT	 .27

ILM	 .61

AP	 .10



D2

ENNERDALE MAJOR ELEMENT DATA

NAME	 EN29	 EN30

Si02	 74.90	 75.20

1102	 .23	 .20

Al203	 14.13	 13.55

Fe203	 .12	 .18

FeO	 .79	 1.20

MnO	 .01	 .03

MgO	 .40	 .20

CaO	 .97	 .25

Na20	 3.81	 3.78

K20	 5.30	 5.45

P205	 .13	 .04

LOl	 .45	 .50

TOTAL	 101.24	 100.58

QTZ	 29.62	 30.75

COP	 .66	 1.07

OR	 31.35	 32.24

AB	 32.20	 31.95

AN	 3.94	 .95

HY	 1.9'3	 2.27

MT	 .17	 .26

ILM	 .44	 .38

AP	 .32	 .10

ESKDALE MAJOR ELEMENT DATA

NAME	 ED1	 ED2	 ED14

Si02	 66.40	 66.30	 77.70

1102	 .51	 .49	 .09

Al2O3	 16.96	 16.93	 13.16

Fe203	 .52	 .53	 .17

FeO	 3.47	 3.50	 1.13

MnO	 .11	 .12	 .04

MgO	 .90	 .90	 .10

CaO	 2.84	 2.80	 .27

Na20	 2.97	 3.05	 3.26

K20	 4.63	 4.68	 5.22

P205	 .20	 .22	 .11

LOl	 1.19	 1.00	 .89

TOTAL	 100.71	 100.52	 102.11

QTZ	 22.04	 21.37	 37.39

COR	 2.35	 2.25	 1.87

OR	 27.41	 27.70	 30.88

AB	 25.10	 25.78	 21.55

AN	 12.79	 12.49	 .65

HY	 7.53	 7.63	 2.10

MT	 .75	 .76	 .25

ILM	 .97	 .93	 .17

AP	 .48	 .51	 .25

ED5

74.10

.07

13.66

.11

.75

.05

.30

.87

2.79

6.49

.15

.50
99.84

30.65

.79

38.40

23.58

3.37

2.01

.16

.13

.34

ED6	 EDB	 EDS	 ED11

	

75.90	 65.90	 66.20	 76.90

	

.02	 .49	 .48	 .09

	

13.06	 16.67	 16.87	 13.09

	

.07	 .55	 .54	 .17

	

.46	 3.67	 3.62	 1.14

	

.06	 .12	 .13	 .04

	

.20	 1.00	 1.00	 .10

	

.46	 2.20	 2.22	 .22

	

2.80	 3.45	 3.52	 3.17

	

6.92	 4.60	 4.72	 5.16

	

.14	 .23	 .22	 .10

	

.42	 1.12	 .96	 .63

	

100.50	 100.00	 100.48	 100.79

	

31.77	 20.00	 19.41	 37.49

	

.45	 2.54	 2.45	 2.13

	

40.90	 27.23	 27.90	 30.41

	

23.66	 29.16	 29.75	 26.79

	

1.36	 9.43	 9.58	 .45

	

1.36	 8.16	 8.12	 2.13

	

.10	 .80	 .79	 .25

	

.04	 .93	 .91	 .17

	

.33	 .54	 .52	 .23



NAME

SiO 2

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOX

TOTAL

QTz

COR

OR

AB

AN
HY

MT

ILM

AP

D3

ESKDALE MAJOR ELEMENT DATA

ED13	 ED3	 ED15	 ED16	 ED17

	

76.40	 66.30	 76.90	 78.00	 16.10

	

.09	 .49	 .11	 .17	 .17

	

12.77	 17.51	 13.05	 11.98	 13.66

	

.18	 .52	 .19	 .18	 .19

	

1.11	 3.46	 1.26	 1.20	 1.26

	

.04	 .12	 .02	 .03	 .03

	

.10	 .90	 .10	 .20	 .20

	

.29	 2.94	 .30	 .41	 .39

	

2.94	 3.06	 2.97	 2.11	 3.27

	

5.08	 4.42	 5.04	 4.47	 5.24

	

.14	 .20	 .19	 .15	 .19

	

.67	 1.31	 .63	 .61	 .66

	

99.87	 101.20	 100.76	 100.11	 101.34

ED18	 ED21	 ED22

	

76.70	 76.40	 76.30

	

.19	 .17	 .15

	

13.71	 13.24	 12.95

	

.22	 .15	 .16

	

1.44	 1.02	 1.09

	

.04	 .01	 .03

	

.20	 .20	 .20

	

.52	 .36	 .34

	

3.12	 3.01	 2.90

	

5.08	 5.42	 5.25

	

.19	 .17	 .18

	

.69	 .59	 .59

	

100.10	 100.75	 100.13

	

38.52	 22.03	 39.05	 43.46	 35.47

	

2.24	 2.80	 2.60	 2.29	 2.33

	

30.05	 26.11	 29.82	 26.44	 30.99

	

24.85	 25.86	 25.10	 22.90	 27.64

	

.50	 13.30	 .26	 1.03	 .67

	

2.18	 1.54	 2.26	 2.32	 2.43

	

.26	 .75	 .27	 .26	 .27

	.17	 .93	 .21	 .32	 .32

	

.34	 .47	 .44	 .36	 .46

ESKDALE MAJOR ELEMENT DATA

	

35.12	 36.80	 37.96

	

2.57	 2.16	 2.29

	

30.05	 32.04	 31.05

	

26.37	 25.46	 24.51

	

1.35	 .67	 .52

	

2.73	 1.98	 2.16

.22

	.36 	 .32	 .29

	

.44	 .40	 .42

NAME	 ED23

Si02	 72.90

Ti02	 .37

Al203	 16.67

Fe203	 .31

FeO	 2.06

MnO	 .05

MgO	 .50

CaO	 .49

Na20	 3.10

K20	 5.20

P205	 .18

LOl	 .90

TOTAL	 100.71

QTZ	 32.22

COR	 3.46

OR	 30.78

A8	 26.20

AN	 1.26

HY	 4.21

MT	 .44

ILM	 .10

AP	 .42

ED21	 ED28

	

77.90	 76.60

	

.05	 .09

	

13.34	 13.32

	

.11	 .12

	

.71	 .82

	

.01	 .02

	

.10	 .10

	

.29	 .27

	

3.15	 3.16

	

4.89	 5.12

	

.18	 .18

	

.61	 .62

	

101.35	 100.41

	

39.98	 37.84

	

2.76	 2.54

	

28.92	 30.30

	

26.62	 26.54

	

.26	 .15

	

1.41	 1.53

	

.16	 .18

	

.10	 .17

	

.43	 .43

ED29	 ED33	 ED36	 ED38

	

17.50	 76.30	 79.20	 76.50

	

.10	 .07	 .08	 .13

	

12.37	 12.89	 11.82	 13.26

	

.13	 .11	 .11	 .09

	

.87	 .76	 .76	 .61

	

.02	 .02	 .02	 .02

	

.10	 .10	 .10	 .20

	

.22	 .35	 .17	 .43

	

3.61	 3.00	 2.81	 4.04

	

4.79	 6.03	 4.85	 4.46

	

.09	 .13	 .06	 .22

	

.50	 .49	 .53	 .54

	

100.10	 100.23	 100.49	 100.48

	

38.25	 36.60	 43.33	 34.83

	

1.37	 1.09	 1.78	 1.48

	

28.33	 35.68	 28.68	 26.39

	

28.82	 25.35	 23.75	 34.14

	

.52	 .88	 .44	 .73

	

1.61	 1.63	 1.42	 1.36

	

.19	 .16	 .16	 .13

	

.19	 .13	 .15	 .25

	

.21	 .31	 .15	 .51

ED39

75.70

.13
12.95

.05

.34

.01

.10

.55
5.01

3.16

.21

.48
98.68

33.48

.78

18.68

42.34

1 .37

.66

.07

.25

.69



D4

ESKDALE MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20
P205

LOl

TOTAL

ED41	 ED42	 ED43	 ED44

	

75.30	 76.20	 76.60	 15.80

	

.12	 .13	 .08	 .06

	

13.09	 13.42	 13.02	 13.46

	

.17	 .18	 .17	 .13

	

1.14	 1.22	 1.15	 .86

	

.02	 .02	 .03	 .02

	

.20	 .10	 .10	 .10

	

.35	 .41	 .32	 .53

	

3.27	 3.36	 3.23	 3.09

	

5.08	 5.03	 4.83	 5.13

	

.21	 .21	 .18	 .24

	

.70	 .64	 .59	 .62

	

99.64	 100.92	 100.31	 100.06

ED46	 ED47

	

82.80	 76.20

	

.05	 .09

	

10.18	 13.15

	

.07	 .18

	

.48	 1.17

	

.01	 .03

	

.10	 .10

	

.18	 .39

	

2.22	 3.32

	

4.99	 4.85

	

.08	 .18

	

.32	 .73

	

101.47	 100.38

ED48	 ED49

	

75.70	 81.92

	

.08	 .14

	

13.24	 13.27

	

.19	 .10

	

1.26	 .70

	

.04	 .01

	

.10	 .24

	

.35	 .29

	

3.19	 .17

	

4.75	 3.91

	

.18	 .22

	

.64	 1.27

	

99.72	 102.24

QTZ

COR

OR
AB

AN

HY

MT

ILM

AP

	

35.49	 36.03	 38.05	 36.87

	

2.06	 2.20	 2.32	 2.43

	

30.02	 29.72	 28.59	 30.34

	

27.64	 28.60	 27.30	 26.12

	

.38	 .65	 .39	 1.04

	

2.29	 2.16	 2.14	 1.65

	

.25	 .27	 .25

	

.23	 .25	 .15	 .11

	

.49	 .50	 .44	 .58

	

50.01	 36.90

	.97 	 2.14

	

29.52	 28.66

	

18.76	 28.06

	

.40	 .78

	

1.00	 2.16

	

.10	 .26

	.10 	 .17

	

.18	 .42

	

37.53	 65.02

	2.63	 8.73

	

28.09	 23.13

	

26.96	 1.46

	

.57	 .04

	

2.35	 1.58

	

.27	 .15

	

.15	 .27

	

.42	 .51

ESKDALE MAJOR ELEMENT DATA

NAME	 ED5O	 ED51	 EDS2	 ED53	 ED54	 ED56

Si02	 81.04	 82.06	 82.46	 77.70	 65.60	 67.20

Ti02	 .13	 .13	 .13	 .10	 .50	 .47

Al203	 13.58	 12.87	 12.65	 12.97	 17.39	 17.20

Fe203	 .11	 .10	 .10	 .18	 .58	 .52

FeO	 .76	 .67	 .68	 1.19	 3.87	 3.49

MnO	 .01	 .01	 .01	 .04	 .15	 .13

MgO	 .18	 .31	 .17	 .10	 1.10	 1.20

CaO	 .23	 .27	 .21	 .31	 2.95	 2.41

Na20	 .18	 .20	 .18	 3.12	 3.28	 3.05

K20	 4.04	 3.75	 3.68	 4.90	 4.15	 4.71

P205	 .17	 .20	 .15	 .22	 .23	 .20

LOl	 1.25	 1.18	 1.40	 .70	 1.19	 1.14

TOTAL	 101.68	 101.75	 101.82	 101.53	 100.99	 101.73

QTZ

CO R

OR
AB

AN
MY

MT

ILM

AP

63.60

8.88

23.90
1.52

.06

1.55

.17

.25

.39

65.51

8.46

22.18

1 .69

.04
1.71

.15

.25

.47

66.49

8.35

21.77

1 .52

.04
1.39

.15

.25

.36

39.64

2.49

28.98

26.37

.08

2.19

.26

.19

.53

20.50

2.67

24.55
27.72

13.13
8.79

.84

.95

.55

22.50

3.17

27.86

25.78

10.65

8.41

.76

.89

.48



31.44

20. 11
38.03

5.42

.17

4.49

.58

.51

.01

26.67

5.52

14.91
37. 19

3.19

.85

1 .75

	

32.73	 33.27	 36.52
--	 .97	 1.01

	

19.64	 21.18	 22.24

	

38.79	 36.51	 36.09

	

3.94	 2.15	 .87

	

1.79	 --	 --

	

2.5	 .35	 2.B2

	

.41	 .54	 .32

	

.46	 .46	 .32

D5

CARROCK MAJOR ELEMENT DATA

NAME	 CF1	 CF2	 CF3	 CF4	 CF7	 CF1O	 CF11
Si02	 51.20	 74.10	 74.80	 75.20	 68.06	 76.03	 75.13
Ti02	 2.97	 .30	 .28	 .27	 .92	 .24	 .24
Al203	 17.20	 12.83	 13.00	 13.08	 16.65	 12.50	 12.75
Fe203	 1.39	 .45	 .42	 .40	 .59	 .28	 .37
FeO	 9.29	 2.98	 2.83	 2.67	 3.90	 1.89	 2.48
MnO	 .25	 .13	 .12	 .11	 .09	 .10	 .10
MgO	 4.20	 .20	 0.00	 .10	 1.54	 .20	 .13
CaO	 9.84	 1.13	 1.33	 1.17	 1.01	 1.25	 .48
Na20	 2.81	 4.42	 4.84	 4.50	 4.40	 4.59	 4.32
K20	 .83	 3.74	 3.07	 3.40	 2.52	 3.32	 3.58
P205	 .30	 .03	 .03	 .03	 .28	 .03	 .06
LOl	 .89	 .59	 1.41	 .43	 1.71	 1.34	 .72
TOTAL	 101.16	 100.89	 102.13	 101.37	 101.68	 101.87	 100.34

CF12

77.61

.17
12.43

.22

1.48

.05

.23

.21

4.27

3.76

.03

.57
101.03

QTZ	 3.19	 29.46	 30.36

COR --	--	 --

OR	 4.91	 22.12	 18.16

A8	 23.75	 37.36	 40.91

AN	 31.82	 4.09	 4.65

DI	 12.50	 1.16	 1.56

MY	 15.65	 4.12	 3.77

MT	 2.02	 .65	 .61

ILM	 5.64	 .57	 .53

AP	 .71	 .01

CARROCK MAJOR ELEMENT DATA

NAME	 CF16	 CF15

Si02	 75.77	 74.70

1i02	 .27	 .27

Al203	 13.26	 13.05

Fe203	 .30	 .41
FeO	 2.01	 2.11

MnO	 .02	 .13

MgO	 .08	 .28

CaO	 .18	 1.13

Na20	 4.54	 4.47

K20	 3.61	 3.69
P205	 .02	 .03

LOl	 .64	 .52

TOTAL	 100.71	 101.39

QTZ	 33.65	 29.90

COR	 1.60	 --

OR	 21.35	 21.83
AB	 38.31	 37.78

AN	 .74	 4.61

DI	 --	 .71

HY	 3.22	 4.76
OL --	--

MT	 .44	 .59
ILM	 .51	 .51
AP	 .05	 .07

CF17	 CF18	 CF2O

	

74.25	 48.82	 52.21

	

.28	 1.08	 2.49

	

13.12	 15.92	 17.64

	

.39	 1.03	 1.40

	

2.59	 6.88	 9.33

	

.11	 .17	 .27

	

.17	 11.63	 4.17

	

.59	 12.14	 6.99

	

4.41	 1.18	 3.05

	

3.49	 .87	 1.61

	

.05	 .38	 .21

	

.47	 1.25	 1.83

	

99.91	 101.35	 101.20

	

31.89	 --	 2.85

	

1.11	 --	 --

	

20.64	 5.15	 9.52

	

37.21	 9.97	 25.78

	

2.63	 35.53	 29.64
--	 17.86	 3.05

	

4.59	 17.86	 21.16
--	 9.16	 --

	

.56	 1.50	 2.03

	

.53	 2.05	 4.73

	

.11	 .89	 .50

CF21	 CF24	 CF23

	

49.40	 51.87	 49.52

	

2.68	 2.59	 3.63

	

18.43	 20.48	 17.78

	

1.08	 .97	 1.35

	

7.21	 6.46	 9.00

	

.21	 .18	 .25

	

3.50	 3.22	 3.62

	

10.31	 9.54	 8.46

	

2.89	 3.41	 3.34

	

.83	 1.23	 1.50

	

.15	 .16	 .31

	

1.04	 1.30	 1.88

	

97.13	 101.41	 100.64

	

2.04	 1.31	 --

	

4.91	 7.28	 8.87

	

24.43	 28.82	 28.23

	

34.82	 36.89	 29.05

	

12.69	 7.16	 9.04

	

10.70	 11.28	 12.61
--	 --	 1.28

	

1.57	 1.41	 1.96

	

5.09	 4.92	 6.90

	

.36	 .39	 .74



CF33

44.49

5.05
15.04

1.40

9.37

.26

4.76

9.87
2.81

.85

.13

.80

94.83

5.03

23.75

25.88

18.19

3.96

5.19
2.04

9.60

.31

CF34

50.63

.89
19.06

1.28

8.52

.24

6.59

8.90
2.29

.56

.11

.76

99 .83

1.12

3.31

19.35

40.02

2.83

28.51

1 .85

1 .69

.26

CF3 5

50.31

1 .58
18.21

1 .32

8.79

.26

5.18

8.63

3.24

1.04

.09

.61

99 .26

6.15

27.38

32.03

8.44

13.36

6.04

1.91

3.00

.22

D6

CARROCK MAJOR ELEMENT DATA

NAME	 CF25	 CF26	 CF29	 CF3O	 CF31
Si02	 55.01	 53.96	 53.40	 56.11	 51.73

Ti02	 2.32	 2.03	 1.91	 1.99	 1.84
Al203	 16.52	 16.58	 11.74	 18.00	 17.83
Fe203	 1.36	 1.16	 1.16	 1.23	 1.19
FeC	 9.06	 7.71	 7.71	 8.21	 7.95
MnO	 .27	 .21	 .23	 .25	 .24
MgO	 4.02	 3.33	 3.33	 3.98	 3.69
CaO	 5.71	 6.76	 8.26	 8.40	 8.77
Na2O	 3.76	 2.89	 3.13	 2.81	 3.00
K2O	 1.75	 2.01	 1.19	 1.04	 .96
P205	 .25	 .15	 .25	 .16	 .21
LOl	 1.37	 1.51	 .77	 .91	 .73
TOTAL	 101.40	 98.27	 99.07	 101.14	 98.15

QTZ	 4.16	 7.07	 5.72	 6.44	 3.g
OR	 10.35	 11.89	 7.04	 6.15	 5.68

AB	 31.78	 24.43	 26.45	 24.26	 25.35
AN	 22.99	 26.29	 30.80	 33.11	 32.30

DI	 3.09	 5.25	 7.17	 6.26	 8.18
HY	 20.59	 15.86	 15.15	 17.98	 16.08

CL --	--	 --	 --	 --
MI	 1.97	 1.68	 1.68	 1.78	 1.73
ILM	 4.41	 3.86	 3.63	 3.78	 3.50
AP	 .60	 .35	 .58	 .38	 .51

CARROCK MAJOR ELEMENT DATA

NAME	 CF36	 CF37	 CF39	 CF4O	 CF41

Si02	 46.68	 69.11	 66.96	 72.33	 65.19
Ti02	 4.02	 .47	 .65	 .30	 .58

Al2O3	 19.33	 13.64	 13.19	 12.72	 15.04
Fe203	 1.42	 .76	 .78	 .48	 1.05
FeO	 9.49	 5.09	 5.20	 3.23	 7.02
MnO	 .28	 .22	 .25	 .15	 .32

MgO	 5.93	 .10	 .14	 .07	 .19
CaO	 8.62	 2.11	 2.57	 1.49	 3.32

Na2O	 2.11	 4.58	 4.63	 4.55	 4.98
K20	 1.55	 3.31	 3.27	 3.63	 2.36

P205	 .05	 .07	 .07	 .04	 .09
LOI	 1.89	 .67	 .68	 .25	 .49
TOTAL	 101.98	 100.14	 98.19	 99.25	 100.63

QTZ	 --	 22.16	 19.49	 27.08	 15.61

OR	 9.17	 19.58	 19.34	 21.47	 13.96
AB	 22.90	 38.71	 39.13	 38.45	 42.09
AN	 35.95	 6.85	 5.52	 3.53	 11.68
DI	 5.30	 2.19	 5.99	 3.20	 3.74
NY	 2.24	 7.10	 5.79	 3.79	 10.12

	

OL14.59	 --	 --	 --	 --

MT	 2.06	 1.11	 1.13	 .70	 1.53
ELM	 7.64	 .89	 .86	 .57	 1.10
AP	 .13	 .17	 .18	 .09	 .21

CF43

61.68

.70

13.94

1 .39

9.28
.38

.66

3.97

4.26

2.40

.22

.92

99.80

13.18

14.20
36.00

11 .79
5.69

14.06

2.02

1.33

.52



SF133

70.40

.61
14.20

.31

2.09

.07

1.20

1.99

3.45

4.68

.26

.60

99.86

25.81

.45

27.68
29. 16

8.16

5.66

.45

1.16

.62

D7

SNAP MAJOR ELEMENT DATA

NAME	 SH2O

Si02	 69.90

Ti02	 .56

Al203	 15.10

Fe203	 .28

FeO	 1.90

MnO	 .05

MgO	 1.60

CaO	 1.48

Na20	 3.32

K20	 5.79

P205	 .24

LOl	 .65

TOTAL	 100.87

QTZ	 22.36

COR	 1.22

OR	 34.25
AB	 28.06

AN	 5.81

Dr --

NY	 6.38

MT	 .41

ILM	 1.06

AP	 .56

SH22	 SH23	 SH26	 SF129	 SF130	 SH32

	

70.30	 69.50	 70.50	 69.20	 70.10	 68.40

	

.55	 .60	 .55	 .53	 .60	 .50

	

14.50	 15.30	 16.60	 15.30	 14.93	 15.11

	

.28	 .31	 .29	 .27	 .27	 .17

	

1.90	 2.09	 1.92	 1.83	 1.78	 1.10

	

.05	 .06	 .05	 .05	 .05	 .06

	

1.10	 1.30	 1.20	 1.30	 1.40	 .50

	

1.74	 1.96	 1.94	 1.51	 1.14	 2.69

	

3.38	 3.61	 3.46	 3.20	 2.86	 3.03

	

5.21	 5.12	 5.10	 6.12	 6.07	 6.56

	

.23	 .27	 .23	 .22	 .25	 .22

	

.52	 .67	 .52	 .55	 .74	 1.84

	

99.76	 100.79	 100.36	 100.08	 100.19	 100.18

	

24.79	 22.23	 24.36	 21.46	 25.35	 19.96

	

.66	 .88	 .39	 1.17	 2.17	 --

	

30.82	 30.28	 30.17	 36.20	 35.90	 38.80

	

28.57	 30.51	 29.24	 27.05	 24.17	 25.61

	

7.16	 7.97	 8.12	 6.06	 4.01	 8.20
--	 --	 --	 --	 --	 3.07

	

5.16	 5.92	 5.45	 5.56	 5.62	 .90

	

.41	 .45	 .42	 .40	 .39	 .24

	

1.05	 1.14	 1.05	 1.01	 1.14	 .95

	

.54	 .64	 .55	 .52	 .60	 .52

SKIDDAW MAJOR ELEMENT DATA

NAME	 SD19	 SD2O	 SD21

5102	 80.90	 75.80	 75.40

1102	 .16	 .23	 .23

Al203	 12.64	 13.90	 13.90

Fe203	 .06	 .18	 .19

FeO	 .41	 1.21	 1.24

MnO	 .01	 .06	 .07

MgO	 .29	 .40	 .60

CaO	 .12	 .30	 .45

Na20	 .09	 3.12	 3.30

K20	 5.41	 5.26	 5.00

P205	 .09	 .11	 .11

LOl	 1.19	 .71	 .83

TOTAL	 101.38	 101.29	 101.12

QTZ	 58.89	 35.69	 34.88

CUR	 6.62	 2.79	 2.49

OR	 32.00	 31.11	 29.57

AB	 .76	 26.37	 27.89

AN	 .01	 .75	 1.50

HY	 1.18	 2.80	 2.86

MT	 .09	 .26	 .27
ILM	 .30	 .44	 .44

AP	 .21	 .27	 .27

SD22
73.50

.24

13.70

.18
1.21

.08

.43

.75

3.01

5.13

.11

1.18

99.51

33.52

2.08

30.32
25.44

3.01

2.88

.26

.46

.26

SD25

74.80

.23

13.57

.17

1.13

.06

.43

.54

3.18

5.06

.11

.66

99.96

34.63

2.14

29.90

26.88

1.94

2.73

.25

.44

.27

SD2S	 SD27	 SD29

	

74.00	 78.00	 80.10

	

.23	 .06	 .11

	

13.40	 13.50	 13.56

	

.18	 .05	 .07

	

1.17	 .33	 .49

	

.08	 .05	 .02

	

.40	 .10	 .21

	

.76	 .61	 .18

	

3.31	 3.97	 .08

	

5.15	 3.93	 4.87

	

.11	 .14	 .12

	

.71	 .48	 1.20

	

99.50	 101.03	 101.02

	

32.24	 38.90	 60.18

	

1.25	 2.30	 8.10

	

30.46	 23.25	 28.82

	

27.97	 33.55	 .68

	

3.04	 1.10	 .10

	

2.76	 .81	 1.22

	

.25	 .07	 .11

	

.44	 .11	 .21

	

.27	 .34	 .29



D8

SKIDDAW MAJOR ELEMENT DATA

NAME	 SD3O	 SD31	 SD32

Si02	 82.15	 16.64	 76.50

Ti02	 .10	 .06	 .19

Al203	 12.41	 13.82	 13.49

Fe203	 .06	 .05	 .13

FeO	 .41	 .31	 .84

MnO	 .03	 .06	 .05

MgO	 .16	 .09	 .40

CaO	 .14	 .43	 .51

Na20	 .01	 3.90	 3.47

K20	 4.39	 4.27	 5.04

P205	 .09	 .13	 .07

LOl	 1.44	 .47	 .56

TOTAL	 101.52	 100.23	 101.24

QTZ	 64.24	 36.61	 34.88

COR	 7.55	 2.31	 1.54

OR	 25.99	 25.24	 29.81

A8	 .59	 32.96	 29.33

AN	 .11	 1.27	 2.10

NY	 .99	 .77	 2.21

MT	 .09	 .07	 .18

ILM	 .19	 .11	 .36

AP	 .21	 .31	 .16

SKIDDAW MAJOR ELEMENT DATA

NAME	 SD38	 SD39	 SO40

Si02	 71.60	 75.50	 73.58

Ti02	 .42	 .26	 .31

Al203	 14.91	 13.89	 14.35

Fe203	 .29	 .19	 .22

FeO	 1.90	 1.25	 1.48

MnO	 .07	 .08	 .08

MgO	 .90	 .50	 .62

CaD	 1.57	 .76	 .66

Na2O	 3.52	 3.27	 3.73

K20	 4.64	 4.86	 5.12

P205	 .15	 .12	 .12

LOl	 .73	 .57	 .76

TOTAL	 100.70	 101.25	 101.05

QTZ	 27.76	 36.91	 29.21

COR	 1.57	 2.14	 1.75

OR	 27.46	 28.75	 30.31

AB	 29.75	 27.64	 31.52

AN	 6.84	 2.99	 2.47

KY	 4.93	 3.10	 3.71

MT	 .41	 .27	 .32

ILM	 .80	 .49	 .59

AP	 .35	 .28	 .29

SD33	 SD34	 SD35	 SD36	 SD37

	

76.30	 16.90	 72.20	 71.40	 76.90

	

.15	 .15	 .45	 .40	 .42

	

13.34	 13.25	 14.94	 14.80	 15.10

	

.10	 .10	 .30	 .27	 .28

	

.67	 .66	 2.03	 1.82	 1.87

	

.04	 .04	 .08	 .07	 .08

	

.20	 .30	 1.00	 .90	 .90

	

.37	 .37	 1.26	 1.32	 1.43

	

3.57	 3.41	 3.27	 3.27	 3.52

	

5.35	 5.32	 4.91	 5.03	 4.80

	

.05	 .05	 .16	 .13	 .15

	

.52	 .45	 .79	 .70	 .80

	

100.67	 101.00	 101.40	 100.10	 106.24

	

33.57	 35.09	 29.25	 28.08	 32.77

	

1.11	 1.32	 2.32	 1.87	 1.84

	

31.65	 31.47	 29.04	 29.72	 28.39

	

30.17	 28.82	 27.64	 27.64	 29.75

	

1.50	 1.49	 5.22	 5.71	 6.15

	

1.48	 1.70	 5.36	 4.81	 4.88

	

.15	 .14	 .44	 .40	 .41

	

.29	 .29	 .86	 .76	 .60

	

.12	 .13	 .38	 .31	 .34

SD41	 SD42	 SD43	 SD44	 SD45

	

70.60	 71.60	 70.70	 10.60	 70.20

	

.45	 .50	 .46	 .56	 .52

	

14.97	 15.34	 14.46	 15.56	 15.70

	

.30	 .33	 .31	 .37	 .35

	

2.01	 2.23	 2.08	 2.48	 2.31

	

.08	 .09	 .08	 .10	 .09

	

.90	 1.00	 .90	 1.10	 1.00

	

1.35	 1.19	 1.15	 1.11	 1.15

	

3.33	 3.44	 3.10	 3.2T	 3.32

	5.14	 4.65	 4.92	 5.09	 4.92

	

.14	 .19	 .16	 .22	 .19

	

.66	 .96	 .91	 .80	 .93

	

99.93	 101.52	 99.23	 101.25	 100.67

	

26.34	 28.76	 29.05	 27.02	 27.08

	

1.79	 2.92	 2.31	 3.15	 3.26

	

30.41	 27.50	 29.11	 30.11	 29.08

	

28.14	 29.07	 26.20	 27.64	 28.06

	

5.79	 4.69	 4.67	 4.09	 4.49

	

5.07	 5.64	 5.18	 6.22	 5.74

	

.44	 .49	 .45	 .54	 .50

	

.86	 .95	 .81	 1.06	 .99

	

.33	 .44	 .38	 .51	 .44



D9

SKIDDAW MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl
TOTAL

SD46

74.60

• 23

13.20

.12

.80

.08

.60

92

2.46

5.27

.12

1.40

99.80

SD47	 SD48	 SD49	 SD5O

	

70.00	 81.40	 77.20	 71.90

	

.25	 .14	 .19	 .20

	

15.08	 13.26	 13.27	 14.19

	

.28	 .10	 .14	 .18

	

1.87	 .70	 .93	 1.22

	

.06	 .02	 .05	 .14

	

.40	 .20	 .70	 1.00

	

1.19	 .12	 1.03	 1.76

	

.15	 .07	 .11	 1.06

	

5.87	 4.00	 5.49	 6.98

	

.60	 .09	 .19	 .13

	

1.12	 1.41	 1.66	 2.19

	

96.87	 101.51	 100.95	 100.93

SD5 1

78.50

.17
12.76

.16

1.05

.04

.70

.90

.10

3.63

.17

1.79
99.96

QTz

COR

OR
AB

AN

NY

MT

ILM

AP

36.97

2.04

31.15
20.79

3.82

2.63

.17

.44

.27

	

43.78	 64.79	 52.10	 33.22

	

7.74	 8.79	 5.71	 2.02

	

34.73	 23.66	 32.45	 41.29

	

1.27	 .59	 .93	 8.79

	

1.97	 .03	 3.87	 7.87

	

3.88	 1.50	 3.10	 4.50

	

.41	 .15	 .20	 .27

	

.48	 .27	 .36	 .38

	

1.43	 .20	 .45	 .31

60.68

7.42

21.47
.85

3.36

3.32

.23

.32

.40

THRELKELD MAJOR ELEMENT DATA

NAME	 1K21	 11(22

Si02	 73.70	 74.60

Ti02	 .33	 .34

Al203	 15.15	 14.90

Fe203	 .34	 .39

FeO	 2.29	 2.60

MnO	 .11	 .06

MgO	 .90	 1.10

CaO	 1.54	 .29

Na20	 2.60	 2.68

K20	 2.52	 2.46

P205	 .19	 .18

LOl	 2.67	 1.83

TOTAL	 102.33	 101.44

QTZ	 43.10	 45.94

COR	 5.78	 7.73

OR	 14.91	 14.55

AB	 21.97	 22.65

AN	 6.43	 .25

NY	 5.80	 6.73

MT	 .50	 .57

ILM	 .63	 .65

AP	 .44	 .43

TK23	 TK26	 11(27	 11(28	 TK29	 TK3O

	

70.70	 72.50	 71.80	 72.10	 71.20	 71.80

	

.33	 .34	 .34	 .36	 .34	 .34

	

14.90	 15.20	 15.10	 14.80	 15.10	 15.10

	

.36	 .41	 .34	 .37	 .36	 .34

	

2.39	 2.72	 2.24	 2.48	 2.43	 2.27

	

.07	 .08	 .06	 .09	 .08	 .08

	

1.10	 1.20	 1.00	 1.80	 1.10	 1.20

	

.63	 .83	 1.61	 1.64	 1.19	 1.24

	

4.&4	 4.06	 4.63	 3.84	 4.79	 4.93

	

3.36	 3.14	 2.76	 2.14	 3.21	 2.71

	

.18	 .18	 .18	 .17	 .18	 .18

	

1.28	 1.71	 2.11	 3.29	 1.72	 1.83

	

99.94	 102.35	 102.16	 103.09	 101.70	 102.02

	

26.63	 31.92	 28.27	 34.06	 25.59	 27.17

	

2.90	 4.07	 1.98	 3.59	 1.99	 2.22

	

19.87	 18.57	 16.33	 12.66	 19.00	 16.03

	

39.22	 34.14	 39.13	 32.45	 40.68	 41.67

	

1.97	 2.94	 6.83	 7.01	 4.75	 4.98

	

6.40	 7.22	 5.86	 8.29	 6.47	 6.45

	

.52	 .59	 .49	 .54	 .53	 .49

	

.63	 .65	 .65	 .68	 .65	 .65

	

.42	 .43	 .42	 .41	 .42	 .43



010

THRELKELD MAJOR ELEMENT DATA

NAME	 TK31	 TK33

Si02	 72.80	 71.50

TiO2	 .34	 .34

Al203	 15.20	 14.90

Fe203	 .24	 .37

FeO	 1.60	 2.46

MnO	 .07	 .08

MgO	 .80	 1.20

CaO	 2.28	 1.13

Na20	 3.21	 4.24

K20	 2.77	 3.43

P205	 .18	 .17

LOl	 2.99	 1.93

TOTAL	 102.49	 101.75

QTZ	 36.83	 28.20

COR	 3.20	 2.56

OR	 16.38	 20.29

AB	 27.13	 35.83

AN	 10.12	 4.47

HY	 4.30	 6.77

MT	 .35	 .54

LM	 .65	 .65

AP	 .43	 .41

CAIRNSMORE OF FLEET MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe2O3

F eO

MnO

Mg 0

CaO
Na20

K2O

P205

LOl

TOTAL

S48	 S50	 S51	 S53

	

71.73	 72.69	 72.41	 74.20

	

.33	 .30	 .30	 .19

	

14.56	 14.57	 15.26	 15.03

	

.23	 .20	 .20	 .14

	

1.54	 1.37	 1.36	 .96

	

.05	 .05	 .04	 .04

	

.67	 .53	 .50	 .33

	

1.68	 1.45	 1.42	 .63

	

3.47	 3.36	 3.56	 3.39

	

4.76	 4.98	 5.17	 5.66

	

.14	 .16	 .15	 .20

	

.42	 .51	 .44	 .59

	

99.58	 100.17	 100.79	 101.36

S56	 S61	 S62

	

75.74	 73.48	 72.63

	

.04	 .31	 .28

	

14.63	 14.58	 14.91

	

.07	 .21	 .20

	

.45	 1.60	 1.30

	

.07	 .05	 .05

	

.19	 .53	 .56

	

.60	 1.53	 1.11

	

6.16	 3.30	 3.42

	

4.22	 4.78	 5.22

	

.33	 .16	 .15

	

.71	 .58	 .48

	

101.21	 100.92	 100.31

S86

73.94

.18
16.10

.15

1.02

.05

.39

.61
3.48

5.20

.11

.60
99.86

QTZ

COR

OR
AB

AN

HY

MT

ILM

AP

	

28.05	 29.68	 27.72	 30.83

	

.96	 1.38	 1.60	 2.64

	

28.15	 29.46	 30.58	 33.48

	

29.33	 28.40	 29.92	 28.65

	

7.43	 6.15	 6.07	 1.82

	

3.86	 3.25	 3.16	 2.18

	

.33	 .30	 .30	 .20

	

.63	 .57	 .57	 .36

	

.33	 .38	 .35	 .47

	

34.29	 31.38	 29.04

	

2.90	 1.56	 1.96

	

24.96	 28.27	 30.88

	

35.16	 27.89	 28.90

	

.83	 6.55	 4.53

	

1.31	 3.30	 3.25

	

.10	 .31	 .28

	

.08	 .59	 .53

	

.78	 .38	 .35

31.43

1.88

30.76
29.41

2.31

2.51

.22

.34

.26



Dli

CAIRNSMORE OF FLEET MAJOR ELEMENT DATA

NAME

Si02

Ti02
Al203

Fe203

FeO

MnO

Mg 0

CaO
Na20

K20

P205

LOl

TOTAL

S89

72.76

.21
14.36

.16

1 .08

.05

36

.96
3.60

4.84

.16

.47

98.99

QTz
	

30.29

CUR
	

1.77

OR
	

28.63

AB
	

30.43

AN
	

3.85

MY
	

2.49

MT	 .23

ILM	 .40

AP	 .33

GARABAL HELL MAJOR ELEMENT DATA

NAME	 GF4A	 GF17	 GH1

Si02	 69.96	 69.35	 70.44

Ti02	 .36	 .52	 .37

Al203	 16.21	 15.94	 16.17

Fe2O3	 .25	 .34	 .26

FeO	 1.64	 2.28	 1.71

MnO	 .04	 .04	 .05

MgO	 .97	 1.11	 .90

CaO	 1.70	 2.56	 1.79

Na20	 5.27	 4.81	 4.88

1(20	 3.65	 3.52	 4.03

P205	 .13	 .18	 .14

LOl	 1.26	 1.71	 .90

TOTAL	 101.46	 102.42	 101.64

QTZ	 19.52	 19.72	 20.69

COR	 .79	 --	 .86

OR	 21.59	 20.82	 23.84

AB	 44.54	 40.65	 61.24

AN	 7.59	 11.47	 7.97

DI--	 .06	 --

HY	 4.70	 5.99	 4.65

MT	 .36	 .50	 .37

ILM	 .68	 .99	 .70

AP	 .31	 .63	 .33

GH2	 GH3	 GH4	 GH5

	

68.51	 69.52	 70.49	 68.88

	

.33	 .40	 .32	 .33

	

15.77	 15.74	 16.26	 17.33

	

.24	 .27	 .23	 .30

	

1.57	 1.81	 1.52	 2.03

	

.04	 .05	 .03	 .05

	

.88	 .99	 .95	 1.39

	

2.33	 2.37	 2.03	 1.25

	

5.29	 5.13	 5.34	 5.28

	

3.19	 3.39	 3.11	 4.25

	

.13	 .16	 .12	 .16

	

.48	 .39	 .84	 1.07

	

98.76	 100.20	 101.23	 102.33

	

18.72	 19.55	 21.08	 16.17
--	 --	 .69	 2.14

	

18.87	 20.05	 18.40	 25.14

	

44.71	 63.36	 45.13	 44.62

	

9.83	 9.87	 9.29	 5.16

	

.74	 .81	 --	 --

	

4.03	 4.58	 4.48	 6.47

	

.34	 .39	 .33	 .64

	

.63	 .76	 .61	 .63

	

.31	 .33	 .28	 .38

GH6

67.78

.48
15.81

.33

2.21

.06

1.48

2.42
4.56

4.16

.17

.37

99.83

17.08

24.61

38.54

10.34

.46

6.54

.68

.91

.60



D12

GARA8AL HILL MAJOR ELEMENT DATA

NAME	 GH7	 GH8

Si02	 71.56	 71.00

1102	 .35	 .34

Al203	 15.89	 15.36

Fe203	 .23	 .26

FeO	 1.56	 1.75

MnO	 .05	 .04

MgO	 .82	 1.10

CaO	 1.28	 1.12

Na2O	 4.67	 4.56

1(20	 4.13	 4.04

P205	 .13	 .12

LOT	 .51	 1.22

TOTAL	 101.19	 100.92

GH9

47.50

1.49

6.00

1.73

11.54

.28

18.90

10.12

.42

.41

.12

0.00

98.51

GH1O

52.31

1.47

16.23

1.08

7.22

.15

8.17

8.11

3.13

1.73

.40

.30

100.31

GH11	 GH12	 GH13	 GH14

	

59.24	 66.62	 58.57	 43.60

	

.79	 .62	 .91	 .49

	

17.23	 16.35	 17.51	 1.40

	

.70	 .56	 .75	 1.62

	

4.68	 3.71	 5.03	 10.79

	

.10	 .09	 .10	 .23

	

3.32	 3.29	 3.67	 34.40

	

5.05	 4.20	 5.09	 11.40

	

4.23	 3.80	 6.38	 .09

	

3.00	 2.83	 2.60	 .01

	

.24	 .17	 .33	 .01

	

.55	 3.50	 1.22	 0.00

	

99.13	 103.73	 100.17	 104.04

QTZ	 23.93	 24.10

COR	 1.71	 1.72

OR	 24.43	 23.90
	

2.43

AB	 39.47	 38.54
	

3.55

AN	 5.51	 4.78
	

13.26

DI --	--
	

29.06

HY	 4.22	 5.24
	

28.09

OL --	--
	

16.30

MI	 .34	 .38
	

2.51

ILM	 .67	 .65
	

2.83

AP	 .31	 .28	 .28

GARABAL HILL MAJOR ELEMENT DATA

NAME	 GH15
	

GH16	 GH17

SIO2	 59.76
	

51.20	 53.16

1102	 .86
	

1.19	 1.21

Al2O3	 18.33
	

12.00	 13.95

Fe2O3	 .71
	

1.16	 1.09

FeO	 4.75
	

7.76	 7.25

MnO	 .10	 .18	 .17

MgO	 3.61
	

11.40	 10.63

CaO	 5.43
	

7.30	 7.41

Na2O	 4.33
	

2.05	 2.50

1(20	 1.93
	

1.56	 1.94

P205	 .28	 .16	 .24

101	 .81
	

0.00	 1.73

TOTAL	 100.89
	

95.97	 101.48

	

--	 5.83	 15.84	 4.93

	

10.23	 17.74	 16.74	 15.38

	

26.45	 35.75	 32.12	 37.02

	

25.08	 19.12	 19.15	 20.39

	

10.16	 3.60	 .48	 2.23

	

15.00	 13.35	 13.41	 15.30

	

7.64	 --	 --	 --

	

1.57	 1.02	 .81	 1.09

	

2.79	 1.50	 1.18	 1.73

	

.95	 .57	 .40	 .78

	

GH18	 GH2O	 GH21	 GH22

	

51.10	 49.00	 45.20	 52.50

	

1.04	 1.14	 1.61	 1.02

	

11.80	 11.20	 13.50	 16.70

	

1.19	 1.29	 1.30	 1.00

	

7.93	 8.60	 8.66	 6.63

	

.19	 .18	 .17	 .13

	

12.10	 12.10	 9.00	 5.70

	

6.73	 8.37	 6.56	 4.73

	

2.01	 1.99	 2.37	 3.07

	

1.21	 1.16	 1.80	 2.94

	

.19	 .38	 .40	 .30

	

0.00	 0.00	 0.00	 0.00

	

95.49	 95.60	 90.57	 92.72

QTZ	 7.83

OR	 11.42

AB	 36.60

AN	 24.86

DI	 .24

HY	 15.77

OL --
MI	 1.03

ILM	 1.60

AP	 .66

	

9.23	 11.47

	

17.33	 21.13

	

18.90	 21.07

	

13.11	 11.37

	

31.13	 24.92

	

1.79	 5.19

	

1.69	 1.58

	

2.26	 2.30

	

.38	 .57

7.16

16.99

19.57

10.13

37.33

.01

1.72

1.98

.45

--	 --	 1.90

	

6.86	 10.65	 17.39

	

16.82	 20.03	 25.95

	

18.17	 20.84	 17.60

	

16.84	 7.39	 3.20

	

22.76	 10.94	 22.48

	

8.88	 16.71	 --

	

1.87	 1.88	 1.64

	

2.17	 3.06	 1.94

	

.90	 .95	 .71



C6A	 Cl	 CM1	 CM2

	

70.85	 70.70	 63.76	 64.59

	

.20	 .29	 .80	 .76

	

15.42	 15.73	 16.25	 15.76

	

.17	 .25	 .54	 .58

	

1.15	 1.63	 3.62	 3.87

	

.03	 .03	 .09	 .08

	

.69	 .91	 3.20	 3.29

	

.60	 1.27	 3.19	 3.67

	

3.07	 3.97	 3.98	 3.80

	

5.00	 4.89	 3.93	 3.61

	

.10	 .12	 .26	 .21

	

1.95	 2.00	 .81	 .93

	

99.23	 101.79	 100.63	 100.71

	

30.97	 24.00	 12.35	 14.33

	

4.09	 1.87	 .25	 --

	

29.57	 28.92	 23.25	 21.35

	

25.95	 33.55	 33.64	 32.12

	

2.33	 5.52	 16.14	 15.24
--	 --	 --	 1.31

	

3.41	 4.63	 12.97	 12.94

	

.25	 .36	 .79	 .86

	

.38	 .55	 1.52	 1.64

	

.24	 .28	 .62	 .50

D13

COMRIE MAJOR ELEMENT DATA

NAME	 C1B	 C2A	 C3A	 C5

Si02	 66.16	 50.14	 72.79	 71.58

Ti02	 .74	 2.13	 .19	 .26

Al203	 15.52	 20.48	 14.87	 15.41

Fe203	 .52	 1.16	 .20	 .23

FeO	 3.45	 7.73	 1.30	 1.50

MnO	 .06	 .18	 .05	 .06

MgO	 1.95	 4.00	 .67	 .76

CaO	 2.92	 8.68	 .71	 1.31

Na20	 3.75	 3.90	 4.33	 4.29

K20	 4.20	 1.27	 4.28	 4.42

P209	 .24	 .30	 .09	 .11

LOl	 .53	 1.09	 .74	 1.12

TOTAL	 100.04	 101.04	 100.22	 101.05

QTZ	 17.54	 --	 27.97	 24.99

COR	 .05	 --	 2.02	 1.43

OR	 24.84	 7.51	 25.32	 26.14

AB	 31.69	 32.96	 36.60	 36.26

AN	 12.93	 34.52	 2.94	 5.79

DI--	 5.47	 --	 --

NY	 9.63	 .97	 3.67	 4.13

OL--	 11.99	 --	 --

MT	 .75	 1.68	 .28	 .33

ELM	 1.41	 4.05	 .36	 .49

AP	 .57	 .71	 .21	 .26

COMRIE MAJOR ELEMENT DATA

NAME	 CM3

Si02	 64.89

Ti02	 .74

Al203	 15.76

Fe2O3	 .57

FeO	 3.79

MnO	 .08

MgO	 3.31

CaO	 3.27

Na20	 3.59

K2O	 4.13

P205	 .21

LOl	 .69

TOTAL	 101.01

QTZ	 14.39

COR	 --

OR	 24.43

AB	 30.34

AN	 14.59

DI	 .22

NY	 13.52

CL - -

MT	 .83

ELM	 1.61

AP	 .50

CM4	 CM5	 CM6	 CM?	 CM8	 CM9

	

57.39	 57.07	 71.71	 70.58	 70.57	 53.35

	

1.08	 1.62	 .28	 .36	 .35	 1.50

	

17.09	 17.64	 15.09	 15.62	 15.18	 17.90

	

.84	 .70	 .18	 .26	 .26	 1.00

	

5.58	 4.69	 1.22	 1.71	 1.75	 6.68

	

.10	 .09	 .03	 .07	 .05	 .13

	

5.72	 3.66	 .89	 .94	 1.06	 5.36

	

5.18	 6.26	 .89	 1.35	 .89	 7.63

	

3.44	 3.17	 4.15	 6.08	 6.37	 3.60

	

1.80	 4.78	 4.68	 4.39	 4.62	 1.98

	

.29	 .51	 .11	 .15	 .13	 .45

	

1.46	 4.09	 .92	 .93	 .83	 .68

	

99.97	 104.32	 100.16	 100.63	 100.06	 100.26

	

8.03	 2.18	 25.89	 24.99	 23.16	 --

	

.74	 --	 1.83	 2.04	 1.67	 --

	

10.65	 28.27	 27.68	 25.97	 27.33	 11.71

	

29.07	 26.79	 35.07	 36.48	 36.93	 30.43

	

23.82	 19.73	 3.70	 5.72	 3.57	 26.79

--	 6.21	 --	 --	 --	 6.66

	

22.14	 11.52	 3.89	 4.79	 9.13	 16.66
--	 --	 --	 --	 --	 1.88

	

1.21	 1.02	 .27	 .31	 .38	 1.45

	

2.05	 3.08	 .53	 .68	 .67	 2.85

	

.69	 1.35	 .26	 .35	 .31	 1.06



014

KILMELFORD MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

KM1

62.90

.65

15.00

.59

3.96

.07

3.20

5.14

3.84

3.56

.40

0.00

99.31

KM 2

67.28

.50

15.91

.40

2.69

.06

1.51

3.06

4.04

4.80

.24

.92

101 .41

KM3

64.90

.67

15.20

.59

3.91

.06

3.00

4.61
4.20

2.90

.37

0.00

100.41

KM4	 KM12	 KM13	 KM16

	

65.60	 59.56	 64.00	 51.32

	

.49	 .77	 .89	 2.54

	

15.50	 17.20	 14.80	 13.42

	

.47	 .66	 .67	 1.98

	

3.11	 4.40	 6.46	 13.21

	

.08	 .08	 .09	 .25

	

2.00	 3.88	 3.40	 4.29

	

4.09	 5.62	 5.16	 8.49

	

4.48	 4.31	 3.64	 2.80

	

3.59	 2.94	 3.64	 1.35

	

.28	 .40	 .37	 .32

	

0.00	 .85	 0.00	 .11

	

99.69	 100.67	 101.12	 100.09

KM1 7

59.60

.94

15.80

.84

5.57

.11
6.50

5.40

3.89

2.81

.37

0.00

99.83

QTZ

OR

AB

AN

DI

FlY

MT
ILM

AP

11 .68

21.06

32.45

13.14

7.99

9.85

.86

1 .24

.95

16.00

28.39

34.14

11 .05

2.13

6.58

.59

.95

.57

14.81

17.15

35.50

14.02

5.29
10.55

.85
1.27

.88

	

14.17	 4.97	 13.02	 1.88

	

21.23	 17.39	 21.53	 7.99

	

37.86	 36.43	 30.76	 23.66

	

11.54	 18.86	 13.25	 20.03

	

5.72	 5.24	 8.15	 16.88

	

6.79	 13.66	 10.77	 20.98

	

.68	 .96	 .97	 2.87

	

.93	 1.66	 1.69	 6.83

	

.66	 .95	 .88	 .76

6.74

16.62

32.88

17.31

5.79
16.51

1.21

1 .79

.88

KILMELFORD MAJOR ELEMENT DATA

NAME	 KM18

Si02	 58.50

Ti02	 .79

Al203	 18.78

Fe203	 .66

FeO	 4.41

MnO	 .08

MgO	 2.92

CaO	 5.56

Na20	 4.48

K20	 2.84

P205	 .37

LOI	 2.97

TOTAL	 102.36

QTZ	 3.94
CUR	 --

OR	 16.80
AB	 37.86

AN	 22.70
Dl	 2.05

HY	 12.62
MT	 .96

ILM	 1.50

AP	 .88

KM19

61.90

.68

17.90

.53

3.54

.06

2.00

5.71
4.14

2.72

.25

0.00

99.43

11 .53

16.09

36.99

22.18
3.75

8.15

.77

1 .29

.59

KM2O	 KM24

	

57.49	 57.40

	

.80	 2.97

	

18.17	 16.90

	

.80	 .85

	

5.32	 5.67

	

.11	 .10

	

3.73	 6.20

	

3.86	 5.20

	

4.11	 3.27

	

3.52	 2.96

	

.43	 .28

	

1.12	 0.00

	

99.46	 101.81

	

3.82	 5.43

	

1.59	 --

	

20.82	 17.51

	

36.74	 27.66

	

16.36	 22.64

--	 1.07

	

17.23	 19.86

	

1.16	 1.23

	

1.52	 5.64

	

1.02	 .66

KM27

58.44

.88

18.18

.71

4.73

.10

3.50

5.55
4.33

2.53

.36

54
99.85

4.88

14.96
36.60

22.65

2.09

14.48

1 .03

1.67

.85

KM32	 KM33	 KM35

	

60.40	 60.37	 69.42

	

.67	 .79	 .42

	

17.30	 17.38	 17.46

	

.75	 .55	 .35

	

5.02	 3.65	 2.32

	

.09	 .07	 .01

	

3.60	 2.77	 .79

	

3.84	 5.25	 1.01

	

6.35	 6.53	 4.21

	

2.93	 3.53	 4.06

	

.42	 .36	 .21

	

0.00	 2.36	 2.00

	

99.18	 101.61	 102.26

	

8.25	 5.33	 25.08

	

.98	 --	 4.79

	

17.33	 20.88	 26.01

	

36.76	 38.29	 35.58

	

16.32	 16.62	 3.64

--	 5.81	 --

	

16.09	 9.10	 5.25

	

1.09	 .79	 .50

	

1.27	 1.50	 .80

	

.99	 .85	 .50



D15

KILMELFORD MAJOR ELEMENT DATA

NAME	 1(20	 1(21	 1(32	 K34	 K498	 K59	 K68	 1(718
Si02	 65.90	 60.10	 65.20	 63.98	 62.10	 58.60	 62.05	 65.90

1102	 .51	 .86	 .51	 .49	 .58	 .81	 .68	 .62
Al203	 16.50	 16.30	 18.90	 16.72	 16.10	 16.60	 16.94	 15.30
Fe203	 .37	 .65	 .37	 .50	 .67	 .74	 .57	 .54
FeO	 2.45	 4.32	 2.44	 3.31	 4.67	 4.93	 3.82	 3.60
MnO	 .03	 .07	 .03	 .03	 .12	 .09	 .07	 .06
MgO	 1.80	 3.30	 1.60	 2.01	 3.10	 5.80	 3.68	 4.10

CaO	 3.42	 5.73	 3.28	 2.90	 4.39	 6.23	 4.32	 2.58
Na20	 4.15	 4.05	 3.01	 4.20	 6.36	 3.57	 6.91	 4.35

K20	 3.46	 3.20	 4.02	 3.41	 3.82	 2.44	 2.70	 2.75
P205	 .21	 .34	 .21	 .22	 .33	 .31	 .26	 .23

LOl	 0.00	 0.00	 0.00	 1.50	 0.00	 0.00	 .51	 0.00

TOTAL	 98.80	 98.92	 99.37	 99.27	 100.06	 100.12	 100.53	 100.02

QTZ	 17.49	 7.27	 22.17	 15.62	 7.26	 5.51	 7.39	 16.65

COR	 .19	 --	 4.11	 1.35	 --	 --	 --	 1.01

OR	 20.47	 18.93	 23.78	 20.17	 22.59	 16.43	 15.97	 16.27

AB	 35.07	 34.23	 25.46	 35.50	 36.85	 30.17	 41.50	 36.76

AN	 15.61	 16.80	 14.91	 12.96	 13.03	 22.02	 16.17	 11.31

DI	 --	 7.71	 --	 --	 5.44	 5.57	 2.81	 --

HY	 7.87	 10.50	 6.87	 9.89	 11.91	 18.95	 13.30	 15.41

MI	 .53	 .96	 .53	 .72	 .97	 1.07	 .83	 .78

ILM	 .97	 1.63	 .97	 .93	 1.10	 1.54	 1.29	 1.18

AP	 .50	 .80	 .50	 .52	 .78	 .73	 .66	 .54

KILMELFORD MAJOR ELEMENT DATA

NAME	 K72	 1(74	 1(75	 1(88	 K91

S102	 59.50	 59.33	 59.40	 59.30	 59.40

Ti02	 .90	 .63	 .70	 .89	 .78

Al203	 16.50	 18.14	 18.50	 18.90	 18.30

Fe203	 .69	 .66	 .62	 .64	 .66

FeO	 4.60	 4.38	 4.10	 4.29	 4.41

MnO	 .10	 .08	 .07	 .07	 .10

MgO	 6.60	 3.18	 4.20	 4.10	 3.70

CaO	 5.29	 5.50	 4.79	 4.77	 6.56

Na20	 3.78	 4.59	 4.24	 3.70	 4.05

K20	 3.53	 2.68	 2.95	 3.14	 3.75

P205	 .42	 .35	 .34	 .24	 .31
LOl	 0.00	 2.36	 0.00	 0.00	 0.00

TOTAL	 99.91	 101.88	 99.91	 100.05	 100.02

QTZ	 5.24	 4.67	 5.11	 7.32	 4.10

COR	 --	 --	 .41	 1.29	 .00
OR	 20.88	 15.85	 17.45	 18.57	 22.18

AB	 31.95	 38.79	 35.83	 31.27	 34.23
AN	 17.58	 20.93	 21.56	 22.11	 20.61

	

DI4.82	 3.36	 --	 --	 --
NY	 15.64	 12.84	 16.41	 16.18	 15.62

MT	 1.00	 .95	 .89	 .93	 .96
ILil	 1.71	 1.20	 1.33	 1.69	 1.48
AP	 .99	 .83	 .80	 .57	 .73



NAME

Si02

Ti02

Al203

Fe203

FeO
MnO

Mg 0

CaO
Na20

(20

P205
LOl

TOTAL

QTZ

COR

OR

AB

AN

DI
NY

MT

ILM

AP

KM28	 KM29	 KM3O	 KM34	 KM36

	

59.80	 67.06	 64.91	 70.27	 67.70

	

.69	 .68	 .39	 .43	 .48

	

18.90	 16.16	 17.25	 17.35	 18.30

	

.66	 .45	 .36	 .35	 .37

	

4.41	 3.03	 2.41	 2.37	 2.49

	

.07	 .07	 .04	 .02	 .02

	

2.50	 2.08	 1.88	 .28	 1.20

	

7.11	 3.93	 3.40	 1.02	 2.18

	

2.80	 3.21	 4.89	 4.21	 4.29

	

1.99	 3.78	 3.02	 3.99	 3.28

	

.27	 .26	 .18	 .18	 .15

	

0.00	 4.61	 1.74	 2.02	 0.00

	

99.20	 105.33	 100.47	 102.49	 100.47

16.76

11 .77

23.66

33.07

.38

12.55

.96

1.31

.64

21.15

.24

22.36

27.13

17.81

9.35

.66

1.29

.62

13.66

.17

17.86

41.33

15.70

8.22

.52

.74

.43

26.81

4.67

23.60

35.58

3.89

4.07

.51

.82

.43

22.50

4.07

19.40

36.26

9.84

6.48

.54	 -

.91

.35

D16

KILMELFORD PORPHYRITIC PHASE MAJOR ELEMENT DATA

NAME	 KM5

Si02	 54.80

Ti02	 1.04

Al203	 14.89

Fe203	 .85

FeO	 5.64

MnO	 .12

MgO	 6.21

CaO	 6.86

Na20	 3.78

K2O	 4.86

P205	 .86

LOl	 4.97

TOTAL	 104.86

QTz	 --

COR	 --

OR	 28.75

AB	 26.36

AN	 9.26

NE	 3.04

DI	 15.64

NY --

OL	 11.59

MT	 1.23

ILM	 1.98

AP	 1.99

KM6

62.90

.52

18.20

.25

1 .64

.08

1.70

5.95

4.21

3.99

.27

0.00

99.71

9.51

23.60

35.58

18.93

7.15

2.86

.36

.99

.66

KM 7

61.80

.52

16.82

.54

3.59

.14

2.86

5.58

2.35

3.79

.29

7.28

105.56

16.00

22.42
19.86

24. 10

1.40
11.94

.78

.99

.69

KM 8

58. 10

1 .04
14.90

.80

5.30

.11

6.20

6.14

3.03

2.65

.29

0.00

98.56

7.30

15.67
25.61

19.19

7.60

19.26

1.15

1.98

.69

KM9	 KM1O

	

50.20	 63.98

	

3.27	 .54

	

14.10	 17.01

	

2.18	 .45

	

14.54	 2.98

	

.19	 .06

	

3.70	 2.68

	

6.39	 3.73

	

2.14	 3.42

	

.33	 5.03

	

.81	 .25

	

0.00	 5.98

	

97.85	 106.12

	

10.51	 11.67

	

.52	 --

	

1.95	 29.75

	

18.09	 28.90

	

26.44	 16.15

	

--	 .60

	

29.00	 10.70

	

3.16	 .65

	

6.21	 1.03

	

1.92	 .59

XMl 1

63.60

.76

17.30

.51

3.41

.07

2.40

3.72

3.67

4.07

.23

0.00

99.54

13.37

.62

24.07

31.02

16.97

10.67

.74

1.44

.56

KM2 1

66.86

.37
17.01

.34

2.27

.05

1 .52

1 .59

5.70

3.82
.19

2.02

101.76

12.37

1 .05

22.59
48.17

6.65

7.13

.49

.70

.45

KILMELFORD PORPHYRITIC PHASE MAJOR ELEMENT DATA

	

KM21B	 KM23	 KM26

	

61.70	 64.09	 58.34

	

.55	 .53	 .87

	

17.20	 17.36	 18.10

	

.62	 .46	 .73

	

4.13	 2.96	 4.85

	

.07	 .08	 .12

	

4.40	 2.01	 3.94

	

3.63	 3.75	 6.02

	

3.42	 3.55	 4.00

	

3.46	 3.99	 2.63

	

.66	 .22	 .36

	

0.00	 6.09	 1.49

	

99.83	 105.07	 101.45

	

13.24	 15.72	 4.83

	

2.81	 .89	 --

	

20.35	 23.60	 15.56

	

28.90	 30.00	 33.81

	

13.71	 17.18	 23.62
--	 --	 3.20

	

17.21	 9.32	 15.29

	

.90	 .64	 1.05

	

1.05	 1.01	 1.65

	

1.56	 .52	 .85



NAME

Si02

1102

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

QTZ

COR

OR

AB

AN

DI

HY

MT

ILM

AP

N56

66.79

.63

15.73

.44
2.90

.06

1.87

2.92

4.15

3.72

.22

.49

99.92

18.09

.07

22.00

35.07

13.06

8.68

.63

1.20

.52

N57

65.11

.67

15.28

.45
3.00

.06

2.11

3.21

4.00

3.77

.21

.44

98.37

16.53

22.30
33.81

12.56
1.64

8.56

.65

'1 . 27

.50

Dl?

ETIVE MAJOR ELEMENT DATA

ET1	 ET2	 ET3	 ET4	 ET5

	

74.00	 71.90	 78.30	 78.60	 78.10

	

.16	 .41	 .09	 .09	 .16

	

12.10	 16.20	 12.90	 12.60	 12.30

	

.11	 .28	 .06	 .0?	 .10

	

.71	 1.84	 .41	 .46	 .67

	

.04	 .04	 .01	 .01	 .02

	

.30	 .90	 .10	 .10	 .10

	

.53	 .78	 .39	 .35	 .26

	

3.90	 4.50	 4.22	 3.97	 3.50

	

4.91	 4.95	 4.82	 4.72	 5.42

	

.05	 .13	 .03	 .03	 .03

	

.32	 .66	 .16	 .16	 .18

	

91.73	 100.65	 101.49	 101.16	 100.85

ET6	 ET7

	

76.20	 68.70

	

.15	 .54

	

11.90	 16.10

	

.09	 .39

	

.62	 2.63

	

.02	 .05

	

.10	 1.60

	

.23	 2.65

	

3.50	 4.23

	

5.43	 3.87

	

.03	 .19

	

.22	 .99

	

98.49	 101.94

ET8

68.90

.54
15.90

.39

2.60

.05

1.50

2.35
4.42

3.98

.19

.98

101.79

	

30.53	 22.95	 34.06	 36.24	 35.86

	

.11	 .32	 .09	 .38	 .26

	

29.04	 29.28	 28.51	 27.92	 32.06

	

32.96	 38.03	 35.67	 33.55	 29.58

	

2.30	 3.02	 1.74	 1.54	 1.09

	

1.78	 4.68	 .82	 .91	 1.17

	

.16	 .40	 .09	 .10	 .15

	

.30	 .89	 .17	 .17	 .30

	

.12	 .31	 .01	 .01	 .07

	

34.08	 20.01

--	 .57

	

32.12	 22.89

	

29.58	 35.75

	

.68	 11.92

	

.23	 --

	

.98	 7.66

	

.13	 .57

	

.29	 1.03

	

.07	 .45

19.50

.48

23.54

37.36

10.43

7.36

.56

1 .03

.45

ETIVE MAJOR ELEMENT DATA

NAME	 ET9	 ET11	 N48	 N49

Si02	 69.50	 15.86	 69.20	 68.62

Ti02	 .58	 .21	 .56	 .58

Al203	 14.90	 13.61	 15.45	 15.47

Fe203	 .39	 .17	 .33	 .38
FeO	 2.59	 1.10	 2.19	 2.56

MnO	 .06	 .03	 .05	 .05
MgO	 1.90	 .46	 1.07	 1.74

CaO	 1.28	 .91	 1.95	 2.65
Na20	 4.01	 3.65	 4.60	 4.09

K20	 4.61	 4.85	 4.42	 4.06
P205	 .16	 .09	 .16	 .18

L0I	 .92	 .46	 .82	 .49
tOTAL	 100.90	 101.40	 100.80	 100.88

QTZ	 21.71	 32.87	 18.86	 19.89
COP	 1.35	 .90	 --	 --

OR	 27.21	 28.69	 26.14	 24.01
AB	 33.89	 30.85	 38.88	 34.57

AN	 5.31	 3.93	 8.41	 11.82
DI	 --	 --	 .19	 .13
HY	 8.29	 2.74	 5.48	 7.77
MT	 .56	 .24	 .48	 .56
ILM	 1.10	 .40	 1.06	 1.10
AP	 .38	 .21	 .38	 .43

N50	 N51

	

69.90	 70.95

	

.47	 .43

	

14.12	 14.63

	

.33	 .29

	

2.17	 1.96

	

.04	 .04

	

1.29	 1.21

	

2.28	 1.95

	

3.92	 3.95

	

4.38	 4.60

	

.14	 .18

	

.34	 .36

	

99.97	 100.55

	

22.66	 23.58

--	 .02

	

25.91	 27.21

	

33.13	 33.38

	

9.59	 8.51

	

.67	 --

	

5.87	 5.72

	

.47	 .43

	

.89	 .82

	

.33	 .43



DiB

ETIVE MAJOR ELEMENT DATA

NAME	 N58

Si02	 76.83

1102	 .16

Al203	 13.06

Fe203	 .12

FeO	 .79

MnO	 .04

MgO	 .23

CaO	 .78

Na20	 3.78

K20	 4.70

P205	 .05

LOT	 .21

TOTAL	 100.72

QTz	 34.37

COR	 .42

OR	 27.80

A8	 31.95

AN	 3.55

DI --

HY	 1.72

MI	 .11

ILM	 .30

AP	 .12

N59

73.36

.23

13.55

.17

1.12

.04

.43

1.42

3.95

4.48

.09

.39

99.23

29.10

26.50

33.38

5.97

.41

2.47

.24

.44

.21

MOOR OF RANNOCH MAJOR ELEMENT DATA

NAME

Si02

1i02

Al203

Fe 2 03

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOT

TOTAL

N62	 N63	 N65	 N68	 N69	 N70

	

65.22	 68.23	 68.26	 65.60	 58.86	 74.78

	

.48	 .44	 .45	 .59	 .76	 .21

	

15.58	 15.69	 15.50	 15.80	 18.61	 13.57

	

.40	 .37	 .36	 .51	 .65	 .18

	

2.64	 2.49	 2.43	 3.37	 4.32	 1.23

	

.06	 .05	 .06	 .08	 .01	 .02

	

2.10	 1.80	 1.98	 4.50	 3.60	 .70

	

3.38	 3.20	 3.07	 2.83	 5.61	 1.33

	

4.06	 3.93	 4.26	 3.42	 6.99	 3.23

	

2.75	 3.35	 3.29	 3.48	 1.90	 5.15

	

.16	 .15	 .15	 .24	 .32	 .09

	

.61	 .43	 .43	 1.32	 .75	 .29

	

97.44	 100.14	 100.24	 101.74	 100.22	 100.78

Nil	 N73

	

68.22	 77.40

	

.36	 .17

	

15.46	 12.60

	

.32	 .15

	

2.11	 .97

	

.05	 .03

	

1.55	 .37

	

2.66	 .67

	

4.22	 3.78

	

3.94	 6.51

	

.14	 .06

	

.30	 .25

	

99.33	 100.95

QTZ

COR

OR

AB

AN

DI

HY

MT

ILM

AP

	

19.35	 21.72	 20.30	 17.98	 4.05	 31.74

	

.14	 .12	 --	 1.82	 --	 .46

	

16.27	 19.81	 19.46	 20.58	 11.24	 30.46

	

34.31	 33.21	 36.00	 28.90	 42.17	 27.30

	

15.74	 14.91	 13.41	 12.48	 22.73	 6.02
--	 --	 .69	 --	 1.67	 --

	

9.05	 8.09	 8.09	 16.11	 14.41	 3.53

	

.57	 .54	 .53	 .73	 .94	 .27

	

.91	 .84	 .86	 1.12	 1.41	 .40

	

.38	 .35	 .35	 .57	 .76	 .21

	

19.66	 35.60

--	 .41

	

23.30	 26.68

	

35.67	 31.95

	

11.56	 2.93

	

.60	 --

	

6.66	 2.35

	

.46	 .21

	

.68	 .32

	

.33	 .16



MR 1

60. 19

.74

17.91

.64

4.29

.08

3.71

4.89

4.75

2.38

.33

.86

100.78

MR2	 MR3

	

56.60	 66.05

	

.86	 .53

	

13.82	 16.04

	

.92	 .47

	

6.10	 3.12

	

.14	 .07

	

7.47	 2.55

	

6.61	 3.35

	

3.30	 4.64

	

2.83	 3.22

	

.45	 .21

	

.62	 .80

	

99.72	 101.05

	

5.84	 1.60	 14.61

	

14.08	 16.74	 19.05

	

40.15	 27.89	 39.22

	

20.48	 14.50	 13.39

	

1.34	 12.43	 1.53

	

14.82	 21.79	 10.17

	

.93	 1.33	 .68

	

1.41	 1.63	 1.01

	

.78	 1.06	 .50

019

MOOR OF RANNOCH MAJOR ELEMENT DATA

NAME	 N74	 N78

Si02	 67.70	 67.96

Ti02	 .44	 .47

Al203	 15.73	 15.80

Fe203	 .38	 .37

FeO	 2.56	 2.49

MnO	 .05	 .06

MgO	 2.01	 1.99

CaO	 2.95	 3.12

Na2O	 4.15	 4.23

K20	 3.86	 3.54

P205	 .18	 .19

LOl	 .42	 .51

TOTAL	 100.43	 100.74

QTZ	 18.35	 19.13

COR --	--

OR	 22.83	 20.94

AB	 35.07	 35.75

AN	 12.85	 13.63

DI	 .51	 .51

HY	 8.47	 8.29

MT	 .56	 .54

ILM	 .84	 .89

AP	 .43	 .45

MR4

66.89

.43

14.83

.37

2.45

.05

1.92

2.75

4.10

3.76

.11

.55

98.27

19.04

22.24

34.65

10.92

1.33

7.69

.53

.82

.40

MR5	 MRS

	

65.09	 66.18

	

.59	 .52

	

16.11	 15.98

	

.46	 .43

	

3.09	 2.90

	

.06	 .07

	

2.32	 3.35

	

3.91	 2.52

	

4.45	 3.68

	

2.68	 3.26

	

.19	 .19

	

.48	 1.21

	

99.43	 100.29

	

16.05	 20.46

--	 2.25

	

15.85	 19.28

	

37.61	 31.10

	

16.03	 11.27

	

1.75	 --

	

9.31	 12.54

	

.67	 .63

	

1.12	 .99

	

.65	 .45

MOOR OF RANNOCH MAJOR ELEMENT DATA

NAME	 MR7	 MR8

SiO2	 67.97	 68.46

TiO2	 .52	 .43

Al203	 15.93	 15.51

Fe2OJ	 .46	 .36

FeO	 2.91	 2.43

MnO	 .07	 .05

MgO	 2.22	 1.89

CaO	 2.56	 2.98

Na2O	 3.82	 4.04

K2O	 3.42	 3.43

P205	 .17	 .15

LOl	 .56	 .60

TOTAL	 100.59	 100.33

QTZ	 22.35	 21.38

COR	 1.68	 .07

OR	 20.23	 20.29

AB	 32.29	 34.14

AN	 11.60	 13.81

DI --	--

MY	 9.76	 8.23

MT	 .53	 .53

ILM	 .99	 .82

AP	 .40	 .35

MRY	 MR1O	 MR11

	

66.90	 68.27	 57.42

	

.52	 .54	 .93

	

15.85	 15.99	 18.58

	

.38	 .41	 .81

	

2.52	 2.73	 5.41

	

.05	 .06	 .14

	

1.90	 1.97	 5.40

	

3.43	 3.33	 3.83

	

4.48	 4.33	 4.54

	

3.01	 3.02	 2.52

	

.18	 .18	 .31

	

.38	 .46	 2.07

	

99.61	 101.29	 101.96

	

18.32	 20.16	 2.32
--	 --	 2.14

	

17.80	 11.86	 14.91

	

37.86	 36.60	 38.37

	

14.21	 15.23	 16.99

	

1.35	 .10	 --

	

7.62	 8.73	 21.38

	

.55	 .59	 1.18

	

.99	 1.03	 1.77

	

.43	 .43	 .73



SO5	 S06

	

58.02	 67.36

	

1.00	 .61

	

12.72	 15.37

	

1.05	 .43

	

7.01	 2.89

	

.18	 .06

	

7.36	 2.14

	

6.31	 3.20

	

3.34	 4.07

	

2.70	 3.68

	

.29	 .17

	

0.00	 .60

	

99.96	 100.56

	

3.54	 18.55

	

15.97	 21.77

	

28.23	 34.40

	

11.71	 12.76

	

14.40	 1.65

	

21.88	 8.56

	

1.52	 .63

	

1.90	 1.16

	

.69	 .40

507	 SO8

	

66.62	 68.08

	

.58	 .55

	

15.24	 15.60

	

.40	 .42

	

2.70	 2.80

	

.06	 .06

	

2.02	 2.11

	

3.18	 2.95

	

4.02	 4.04

	

3.64	 3.79

	

.15	 .17

	

.47	 .65

	

99.08	 101.22

	

18.57	 19.28

	

21.53	 22.42

	

33.98	 34.14

	

12.75	 13.19

	

1.69	 .28

	

7.95	 9.09

	

.59	 .61

	

1.10	 1.05

	

.35	 .40

D20

STRATH OSSIAN MAJOR ELEMENT DATA

NAME	 SOl	 S02	 S03	 SO4

Si02	 67.86	 68.44	 61.73	 67.78

Ti02	 .62	 .58	 .55	 .63

Al203	 15.69	 15.24	 15.44	 15.03

Fe203	 .42	 .41	 .42	 .42

FeO	 2.79	 2.73	 2.79	 2.79

MnO	 .06	 .06	 .06	 .06

MgO	 2.27	 2.08	 2.09	 2.16

CaO	 3.06	 3.16	 3.32	 3.25

Na20	 4.15	 3.92	 3.98	 3.89

K20	 3.79	 3.64	 3.59	 3.61

P205	 .16	 .16	 .17	 .17

LOl	 .77	 .51	 .55	 .51

TOTAL	 101.63	 100.93	 100.68	 100.30

QTZ	 18.17	 20.79	 19.60	 20.29

OR	 22.42	 21.53	 21.23	 21.35

AB	 35.07	 33.13	 33.64	 32.88

AN	 12.95	 13.19	 13.62	 12.85

DI	 .98	 1.19	 1.44	 1.78

FlY	 9.00	 8.40	 8.45	 8.34

MT	 .61	 .59	 .61	 .61

ELM	 1.18	 1.10	 1.05	 1.20

AP	 .38	 .38	 .40	 .40

STRATH OSSIAN MAJOR ELEMENT DATA

NAME	 S09	 SOlO

SiO2	 67.34	 66.06

Ti02	 .67	 .61

Al203	 15.63	 15.35

Fe2O3	 .43	 .43

FeO	 2.86	 2.84

MnO	 .06	 .06

MgO	 2.36	 2.23

CaO	 3.15	 2.65

Na20	 3.90	 3.94

K20	 3.65	 3.87

P205	 .18	 .17

LOI	 1.05	 .71

TOTAL	 101.28	 98.92

QTZ	 19.12	 17.94

COR	 --	 .25

OR	 21.59	 22.89

AB	 32.96	 33.30

AN	 14.32	 12.05

DI	 .12	 --

FlY	 9.69	 9.50

MT	 .62	 .62

ELM	 1.27	 1.16

AP	 .43	 .40



NAME

Si02

Ti02

Al203

Fe 203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOt

TOTAL

87

63.80

.84

15.40

.56

3.71

.07

2.50

3.41

4.60

3.81

33

0.00

98.83

814

69.20

.47

15.20

.35

2.35

.05

1 .50

2.07

4.57

3.79

.18

0.00

99.73

20.37

.23

22.42

38.62

9.10

7.06

.51

.89

.43

QIZ
	

11 .97

COR

OR
	

22.54

AB
	

37.19

AN
	

10.98

DI
	

3.12

NY
	

9.76

OL

MT	 .81

ILM
	

1.60

AP	 .78

D2 1

BALLACHULISH MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeC

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

GGF5

63.90

.77

15.00

.55

3.67

.08

3.20

3.56

4.00

3.64

.29

0.00

98.67

GGF6

65.80

.77

13.90

.54

3.59

.08

3.40

3.34

3.61

3.71

.29

0.00

99.03

Bi

66.30

.57

16.10

.40

2.68

.06

1 .70

2.28

4.47

4.00

.21

0.00

98.77

62	 83	 84

	

64.10	 61.93	 71.81

	

.84	 .77	 .34

	

15.70	 17.14	 15.27

	

.64	 .59	 .25

	

4.29	 3.91	 1.66

	

.10	 .08	 .03

	

3.10	 2.85	 .75

	

3.30	 4.15	 1.07

	

3.75	 4.49	 6.52

	

3.22	 3.35	 4.30

	

.30	 .32	 .13

	

0.00	 .55	 .64

	

99.34	 100.13	 100.77

65

67.40

.52

16.10

.37

2.44

.05

1.40

2.01

6.83

3.84

.19

0.00

99. 16

66

63.79

.76

16.74

.57

3.78

.08

2.60

3.66

4.23

3.65

.31

.73

100.89

QTZ

COR

OR

A8

AN

DI

HY

MT

ILM

AP

13.49

21.53

33.81

12.18

2.93

11.67

.80

1.46

.69

17.71

21.96

30.51

10.73

3 .22

11 .88

.78

1.46

.69

16.39

.76

23.66

37. 78

9.95

7.98

.58

1.08

.50

	

16.27	 8.57	 24.89

	

.76	 --	 1.53

	

19.05	 19.81	 25.63

	

31.69	 37.95	 38.20

	

14.42	 16.67	 4.46

--	 1.51	 --

	

13.82	 11.90	 4.19

	

.93	 .85	 .36

	

1.60	 1.46	 .65

	

.71	 .76	 .31

17.15

78

22.71

40.82

8.74

6.87

.53

.99

.45

11 .94

21 .59

35.75

15.86

.23

11 .69

.82

1.44

.73

BALLACI-IULISH MAJOR ELEMENT DATA

88	 89	 610	 611	 812	 813

	

72.80	 54.54	 68.87	 75.21	 73.51	 63.93

	

.17	 1.26	 .43	 .18	 .20	 .77

	

15.20	 16.21	 16.32	 14.53	 14.98	 16.60

	

.15	 .89	 .30	 .16	 .17	 .58

	

1.02	 5.94	 2.02	 .93	 1.13	 3.87

	

.02	 .11	 .06	 .02	 .02	 .05

	

.30	 6.57	 1.10	 .26	 .27	 2.91

	

.59	 8.02	 1.78	 .39	 .71	 2.63

	

4.51	 3.81	 4.68	 4.26	 4.39	 4.10

	

4.83	 2.65	 4.03	 4.90	 4.80	 3.43

	

.04	 .64	 .18	 .06	 .08	 .33

	

0.00	 .36	 .76	 .51	 .56	 3.12

	

99.63	 100.99	 100.50	 101.39	 100.80	 102.32

	

25.13	 --	 19.93	 29.94	 27.09	 15.38

	

1.56	 --	 1.44	 1.64	 1.45	 2.13

	

28.57	 15.67	 23.84	 28.98	 28.39	 20.29

	

38.12	 32.20	 39.55	 36.00	 37.10	 34.65

	

2.67	 19.26	 7.66	 1.54	 3.00	 10.90

--	 13.25	 --	 --	 --	 --

	

2.26	 6.50	 5.55	 1.97	 2.30	 12.66

--	 8.48	 --	 --	 --	 --

	

.22	 1.29	 .44	 .20	 .25	 .84

	

.32	 2.36	 .82	 .34	 .36	 1.46

	

.09	 1.51	 .43	 .16	 .19	 .78



022

BALLACHIJLISH MAJOR ELEMENT DATA

NAME

SiO2

Ti02

Al203

Fe203

FeC

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

815	 BiB

	

69.50	 70.75

	

.49	 .41

	

14.60	 15.49

	

.36	 .29

	

2.43	 1.90

	

.06	 .04

	

1.60	 .92

	

1.92	 1.07

	

4.28	 4.87

	

4.16	 4.31

	

.17	 .16

	

0.00	 1.14

	

99.57	 101.35

817	 818	 819

	

67.70	 57.45	 55.20

	

.58	 1.05	 1.32

	

14.90	 18.97	 18.26

	

.46	 .81	 .92

	

3.08	 5.39	 6.16

	

.05	 .10	 .10

	

2.20	 4.00	 4.29

	

1.81	 5.16	 5.95

	

4.57	 4.39	 4.44

	

3.41	 2.09	 2.39

	

.20	 .46	 .53

	

0.00	 1.08	 2.41

	

98.96	 100.95	 101.97

XDR35

70.10

.42

15.10

.33

2.17

.04

1 .20

1.46

4.55

4.02

.15

0.00

99.54

XDR1O9 XDR154

	

69.50	 68.19

	

.42	 .53

	

15.10	 16.07

	

.33	 .35

	

2.20	 2.37

	

.05	 .05

	

1.20	 1.36

	

1.64	 1.65

	

6.56	 4.55

	

3.99	 4.40

	

.16	 .20

	

0.00	 1.88

	

99.15	 101.60

QTZ

COR

OR

AB

AN

0I

Fly

CL

MT

ILM

AP

	

21.05	 21.44

--	 1.24

	

24.61	 25.49

	

36.17	 41.16

	

8.30	 4.27

	

.10	 --

	

7.37	 4.94

	

.53	 .41

	

.93	 .78

	

.40	 .38

	

19.41	 4.67	 --

	

.86	 1.18	 --

	

20.17	 12.36	 14.14

	

38.62	 37.10	 37.53

	

7.68	 22.61	 22.79
--	 --	 2.70

	

9.86	 17.59	 15.50

	

--	 --	 1.73

	

.67	 1.17	 1.34

	

1.10	 2.00	 2.51

	

.47	 1.09	 1.25

22.28

.95

23.78

38.45

6.27

6.08

.47

.80

.35

	

21.35	 18.34

	

.66	 1.28

	

23.60	 26.03

	

38.54	 38.45

	

7.10	 6.89

	

6.14	 6.64

	

.48	 .51

	

.80	 1.01

	

.38	 .67

BALLACI-FULISII MAJOR ELEMENT DATA

NAME

SiO2

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na2O

K2O

P205

LOI

TOTAL

XDR174 XDR179	 81866

	

73.90	 72.50	 67.50

	

.17	 .18	 .56

	

14.50	 15.10	 15.20

	

.13	 .17	 .40

	

.88	 1.14	 2.66

	

.02	 .02	 .06

	

.20	 .40	 1.60

	

.95	 1.13	 2.37

	

4.19	 6.61	 4.53

	

4.65	 6.39	 4.01

	

.06	 .04	 .20

	

0.00	 0.00	 0.00

	

99.63	 99.68	 99.09

	

81870	 81871

	

53.72	 59.30

	

1.26	 1.12

	

15.62	 16.70

	

1.01	 .83

	

6.71	 5.56

	

.13	 .11

	

6.18	 5.20

	

7.48	 6.29

	

3.99	 3.61

	

2.44	 2.99

	

.54	 .44

	

.62	 0.00

	

99.69	 100.13

QTZ

COR

OR

AB

AN

DI

HY

CL

MT

ILM

AP

	

28.86	 26.30	 17.40

	

.93	 1.12	 --

	

27.50	 25.97	 23.72

	

35.41	 37.27	 38.29

	

4.46	 5.35	 9.26
--	 --	 .99

	

1.76	 2.69	 7.21

	

.19	 .25	 .58

	

.32	 .34	 1.06

	

.09	 .09	 .47

--	 6.13

	

14.43	 17.69

	

33.72	 30.51

	

17.47	 15.04

	

13.16	 10.83

	

5.78	 15.46

	

9.30	 --

	

1.46	 1.20

	

2.39	 2.13

	

1.28	 1.04



D23

BEN NEVIS MAJOR ELEMENT DATA

NAME	 8N4	 BN6	 BN22	 BN23
Si02	 72.61	 72.73	 67.82	 69.05

Ti02	 .21	 .19	 .58	 .49
Al203	 15.43	 15.46	 15.50	 15.15

Fe2O3	 .13	 .12	 .41	 .35
FeO	 .89	 .80	 2.72	 2.30

MnO	 .03	 .02	 .05	 .04

MgO	 .11	 .16	 1.86	 1.56

CaO	 .50	 .45	 2.73	 1.98
Na20	 5.00	 5.24	 4.04	 4.11

K20	 5.00	 4.78	 4.23	 4.49

P205	 .10	 .08	 .21	 .17

LOl	 .46	 .40	 .35	 .80

TOTAL	 100.67	 100.43	 100.50	 100.49

QTZ	 22.81	 22.41	 18.43	 20.34

CUR	 1.11	 1.02	 --	 .32

OR	 29.57	 28.27	 25.02	 26.56

AB	 42.26	 44.29	 34.14	 34.76

AN	 1.83	 1.71	 11.62	 8.72

01	 --	 --	 .46	 --

HY	 1.50	 1.49	 8.18	 7.07

MT	 .19	 .17	 .59	 .50

ILM	 .40	 .36	 1.10	 .93

AP	 .26	 .19	 .50	 .40

BEN NEVIS MAJOR ELEMENT DATA

NAME	 BN14	 8N16

Si02	 68.89	 64.40

Ti02	 .52	 .72

Al203	 15.48	 16.50

Fe2O3	 .37	 .55

FeO	 2.47	 3.66

MnO	 .04	 .06

MgO	 1.60	 2.73

CaO	 1.88	 3.40

Na20	 4.37	 4.47

K20	 4.12	 3.86

P205	 .19	 .25

LOl	 .65	 .90

TOTAL	 100.58	 101.50

QTZ	 20.20	 10.94

CUR	 .85	 --

OR	 24.37	 22.83

AB	 36.93	 37.78

AN	 8.09	 13.51

DI	 --	 1.42
MY	 7.41	 11.26

PIT	 .54	 .80
ELM	 .99	 1.37

AP	 .45	 .59

	

0N10	 BN11	 BN12	 BN13

	

70.27	 71.31	 70.92	 69.95

	

.42	 .38	 .38	 .48

	

15.65	 15.32	 15.35	 15.09

	

.27	 .25	 .26	 .35

	

1.79	 1.67	 1.71	 2.32

	

.05	 .05	 .05	 .04

	

.70	 .68	 .63	 1.60

	

1.35	 1.18	 1.18	 2.11

	

4.72	 4.63	 4.79	 4.25

	

4.07	 4.19	 4.13	 4.34

	

.14	 .13	 .13	 .18

	

.52	 .55	 .61	 .43

	

99.95	 100.35	 100.13	 101.14

	

22.51	 24.04	 23.00	 20.69

	

1.34	 1.32	 1.15	 --

	

24.07	 24.78	 24.43	 25.67

	

39.89	 39.13	 40.48	 35.92

	

5.79	 5.01	 5.01	 9.24

	

--	 --	 --	 .05

	

4.20	 4.02	 3.95	 7.19

	

.39	 .36	 .37	 .50

	

.80	 .72	 .72	 .91

	

.33	 .31	 .31	 .43



	13.05	 .68	 18.27	 11.07	 12.28

	

15.20	 9.40	 20.58	 17.86	 19.22

	

39.98	 26.12	 38.20	 41.50	 38.45

	

15.62	 22.05	 12.50	 12.39	 13.32

	

2..YT	 2.c3	 .	 2.	 Q.%4

	

11.01	 23.29	 7.68	 10.28	 10.26

	

.79	 1.72	 .57	 .79	 .77

	

1.69	 2.60	 1.18	 1.71	 1.63

	

.73	 .90	 .52	 .85	 .83

N9	 Nil	 N13	 Nil	 N22

	

61.92	 61.18	 64.27	 63.79	 64.20

	

.90	 .88	 .83	 .93	 .86

	

17.27	 16.78	 16.77	 17.08	 16.14

	

.56	 .55	 .53	 .56	 .51

	

3.76	 3.65	 3.50	 3.75	 3.42

	

.07	 .07	 .08	 .07	 .07

	

3.02	 3.00	 2.56	 3.26	 2.74

	

4.62	 4.10	 3.97	 4.37	 3.91

	

5.10	 5.03	 4.85	 4.62	 4.70

	

2.02	 2.92	 2.46	 2.92	 3.18

	

.32	 .35	 .29	 .30	 .33

	

.73	 .'9	 .31	 .1

	

100.30	 99.00	 100.46	 102.33	 100.55

9.26

11.95

43.10

18.23

2.16

11.53

.82

1.71

.76

6.96

17.27

42.51

14.54

2.87

10.96

.79

1.67

.83

13.23

14.43

40.99

16.74

.88

10.68

.76

1.58

.69

10.58

17.27

39.05

17.20

2.06

12.10

.82

1.77

.71

11 .84

18.81

39.72

13.51

3.06

9.87

.76

1 .63

.78

D24

STRONTIAN MAJOR ELEMENT DATA

NAME	 SRN1

Si02	 12.90

1102	 .36

Al203	 14.80

Fe203	 .25

FeO	 1.65

MnO	 .04

MgO	 .90

CaO	 1.80

Na20	 4.00

K20	 3.54

P205	 .13

LOl	 .58

TOTAL	 100.93

SRN2	 SRN3	 SRN4	 SRN5	 SRN6	 SRN7	 SRN8

	

63.90	 63.80	 64.30	 53.30	 61.80	 64.10	 64.10

	

.83	 .94	 .89	 1.37	 .62	 .90	 .86

	

16.30	 11.30	 16.30	 14.90	 15.80	 15.90	 15.90

	

.46	 .54	 .55	 1.19	 .39	 .55	 .53

	

3.09	 3.59	 3.63	 7.93	 2.61	 3.65	 3.53

	

.08	 .09	 .07	 .16	 .05	 .07	 .07

	

2.60	 3.20	 2.90	 7.08	 1.80	 2.90	 2.80

	

3.77	 4.52	 4.09	 7.91	 2.97	 3.88	 3.87

	

4.26	 4.81	 4.73	 3.09	 4.52	 4.91	 6.55

	

3.46	 1.43	 2.57	 1.59	 3.48	 3.02	 3.25

	

.27	 .30	 .31	 .38	 .22	 .36	 .35

	

.71	 1.41	 .58	 3.25	 .59	 .48	 .35

	

99.73	 101.93	 100.92	 102.15	 100.85	 100.72	 100.16

QTZ	 30.12
	

13.19
	

14.54

COR	 1.41	 .32

OR	 20.94
	

20.47
	

8.46

A8	 33.81
	

36.00
	

40.65

AN	 8.09
	

15.09
	

20.68

DI --	.52

HY	 4.57
	

9.77
	

12.69

MI	 .36	 .67	 .78

ILM	 .65
	

1.58
	

1.79

AP	 .31	 .64	 .71

STRONTIAN MAJOR ELEMENT DATA

NAME	 SRN9	 SRN1O	 N?

Si02	 59.80	 62.20	 62.40

Ti02	 1.16	 .95	 .94

Al203	 17.50	 17.40	 16.87

Fe203	 .67	 .59	 .58

FeO	 4.49	 3.92	 3.86

MnO	 .09	 .07	 .07

MgO	 3.70	 3.00	 2.89

CaO	 5.33	 4.73	 4.56

Na20	 5.12	 5.15	 4.70

K20	 1.85	 2.01	 2.37

P205	 .45	 .35	 .33

LOl	 .77	 .80	 .59

TOTAL	 100.92	 101.17	 100.14

QTZ	 5.44	 9.10	 11.02

OR	 10.94	 11.89	 14.02

A8	 43.27	 43.53	 39.72

AN	 19.27	 18.39	 17.90

DI	 3.47	 2.30	 2.03

HY	 13.45	 11.59	 11.35

MT	 .98	 .85	 .84

ILM	 2.17	 1.81	 1.79

AP	 1.06	 .83	 .78



D25

STRONTIAN MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

N20

62.81

• 79

16.27

.51

3.40

.07

2.77

3.78

4.95

3.36

.32

.44

99.47

N26	 N29	 N30

	

70.37	 72.20	 72.52

	

.04	 .32	 .39

	

15.78	 15.18	 14.41

	

.26	 .21	 .25

	

1.72	 1.38	 1.67

	

.04	 .03	 .04

	

.92	 .62	 1.19

	

2.17	 1.73	 1.75

	

4.56	 4.68	 4.28

	

3.37	 - 3.75	 3.97

	

.16	 .17	 .16

	

.46	 1.21	 .60

	

99.83	 101.48	 101.21

QTZ

COR

OR

AB

AN

DI

FlY

MT

ILM

AP

8.64

19.87

41.84

12.21

3.64

9.73

74

1.50

76

	

23.91	 25.55	 26.19

	

1.00	 .67	 .21

	

19.93	 22.18	 23.48

	

38.54	 39.55	 36.17

	

9.86	 7.48	 7.77

	

5.24	 3.43	 5.23

	

.37	 .30	 .36

	

.08	 .61	 .74

	

.33	 .40	 .33

CLUANIE MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

CL 1

69.11

.22

16.16

.22

1.64

.06

.58

2.50

6.18

2.60

.11

.35

99.53

CL2	 CL3	 CLIP	 CL5

	

68.28	 70.92	 69.11	 69.59

	

.28	 .21	 .30	 .29

	

16.20	 16.59	 16.95	 17..14

	

.25	 .19	 .25	 .25

	

1.63	 1.26	 1.69	 1.67

	

.06	 .04	 .06	 .05

	

.50	 .39	 .38	 .52

	

2.34	 2.27	 2.33	 1.94

	

6.01	 6.43	 6.14	 6.31

	

2.83	 1.79	 2.88	 2.52

	

.10	 .11	 .11	 .10

	

.21	 .32	 .27	 .45

	

98.69	 100.52	 100.47	 100.84

CL6	 CL?	 CL8

	

72.48	 68.52	 69.30

	

.13	 .17	 .22

	

15.21	 17.14	 16.87

	

.12	 .19	 .23

	

.83	 1.27	 1.53

	

.03	 .04	 .05

	

.21	 .30	 .32

	

1.71	 1.91	 1.84

	

5.91	 6.73	 6.44

	

2.20	 2.94	 2.97

	

.05	 1.13	 .12

	

.21	 .32	 .30

	

99.09	 100.66	 100.19

QTZ

COR

OR

AB

AN

DI

FlY

MT

I LM

AP

16.90

15.38

52.23

8.64

2.56

2.37

.31

.42

.26

	

16.31	 20.63	 16.09	 17.42

--	 .20	 --	 .73

	

16.74	 10.59	 17.03	 14.91

	

50.79	 56.34	 51.89	 53.33

	

8.84	 10.55	 10.15	 8.98

	

1.80	 --	 .60	 --

	

2.77	 2.85	 3.14	 3.77

	

.36	 .27	 .37	 .36

	

.53	 .40	 .57	 .55

	

.24	 .26	 .26	 .24

	

25.22	 15.83	 15.29

	

.10	 2.10	 --

	

13.01	 17.39	 17.57

	

49.95	 56.88	 54.43

	

8.16	 2.11	 8.32
--	 --	 .03

	

1.77	 2.71	 3.13

	

.18	 .28	 .33

	

.25	 .32	 .42

	

.12	 2.67	 .28



D26

MIGDALE MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

MIG1 01

13.00

.25

15.50

.16

1 .06

.02

.40

1.04

5.01

3.89

.10

.46

100.94

MIG1 02

75.70

.25

15.50

.11

.76

.02

.30

• 79

4.90

4.04

.13

.50

103.01

QTZ

COR

OR

AB

AN

HY

MT

ILM

AP

25.36

1 .28

23.01

42.85

4.51

2.42

.23

.48

.24

29.47

1.93

23.90

41.41

3.07

1.67

.17

.48

.31

GRUDIE MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe 203

FeD

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

GR1 00

62.70

.84

16.10

.57

3.81

.08

3.80

3.36

4.63

3.00

.37

1.44

101.30

GR1 01

63.20

.87

16.80

.62

4.14

.10

2.80

5.07

4.78

1.94

.39

3.84

104.55

GR1 02

63.80

.82

16.90

.55

3.66

.07

3.30

3.48

4.76

2.53

.38

3.37

103.62

QTZ

COR

OR

AB

AN

DI

MY

MT

ILM

AP

10.02

.59

17.74

39.13

14.27

14.70

.83

1.60

.88

12.20

11 .47

40.40

18.62

3.29

11.16

.90

1 .65

.92

12.79

.90

14.96

60.23

14.80

13.22

.80

1.56

.90



D27

ROGART MAJOR ELEMENT DATA

NAME	 RO100	 R0101	 R0102	 P0103	 P0104

Si02	 67.90	 68.60	 73.50	 64.90	 68.40

Ti02	 .57	 .54	 .28	 .73	 .57

Al203	 16.20	 15.90	 15.50	 16.10	 16.40

Fe203	 .37	 .35	 .18	 .49	 .43

FeO	 2.49	 2.33	 1.18	 3.25	 2.89

MnO	 .04	 .04	 .02	 .06	 .05

MgO	 1.50	 1.70	 .60	 2.90	 2.20

CaO	 2.70	 2.53	 .91	 3.09	 1.55

Na20	 4.96	 4.77	 4.76	 4.87	 5.50

K20	 3.24	 3.70	 4.19	 3.19	 3.13

P205	 .26	 .25	 .12	 .32	 .22

LOl	 1.66	 1.54	 .61	 .79	 1.25

TOTAL	 101.90	 102.25	 101.85	 100.69	 102.59

OTZ	 17.76	 17.94	 26.47	 12.38	 16.54

COR	 .23	 .03	 1.75	 --	 1 .66

OR	 19.16	 21.89	 24.78	 18.87	 18.51

AB	 41.92	 40.31	 40.23	 41.16	 46.48

AN	 11.71	 10.93	 3.73	 12.61	 6.26

DI --	--	 --	 .52	 --

NY	 7.12	 7.39	 3.09	 11.41	 9.55

MT	 .54	 .51	 .26	 .71	 .63

ILM	 1.08	 1.03	 .53	 1.39	 1.08

AP	 .62	 .59	 .28	 .76	 .52

REAY MAJOR ELEMENT DATA

NAME	 Ri

Si02	 57.60

1i02	 1.06

Al203	 15.00

Fe203	 .77

FeO	 5.13

MnO	 .12

MgO	 6.00

CaO	 5.46

Na20	 3.50

K20	 4.40

P205	 .50

101	 .80

TOTAL	 100.32

0Tz	 .36

OR	 26.03

AB	 29.58

AN	 12.18

DI	 9.35

HY	 17.61

MT	 1.12

ILM	 2.01

AP	 1.18



MD 101

68.27

.58

15.99

.24

1.61

.02

.77

.80

4.53

5.83

.30

.94

99.88

16.69

1.47

34.48

38.29

2.01

3.75

.35

1.10

.71

D28

HELMSDALE MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe 203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

37a-105 37c-109 38a-110 40a-130 HD100

	

74.50	 73.10	 74.60	 72.40	 71.80

	

.38	 .37	 .33	 .29	 .29

	

14.40	 14.30	 14.10	 14.90	 14.90

	

.20	 .19	 .12	 .17	 .20

	

1.35	 1.26	 .79	 1.13	 1.31

	

.02	 .05	 .02	 .02	 .02

	

.60	 .20	 .10	 .50	 .50

	

.40	 .32	 .22	 .46	 .64

	

3.98	 3.86	 3.86	 3.96	 4.67

	

4.46	 5.24	 5.78	 6.12	 4.49

	

.23	 .18	 .15	 .16	 .12

	

0.00	 0.00	 0.00	 .73	 0.00

	

100.52	 99.07	 100.06	 100.85	 98.94

	

HD1O3	 HD105

	

72.67	 69.55

	

.29	 .45

	

14.98	 16.18

	

.15	 .23

	

1.00	 1.50

	

.03	 .04

	

.40	 .66

	

1.50	 .48

	

4.94	 4.95

	

4.55	 5.55

	

.13	 .21

	

1.25	 .82

	

101.89	 100.62

QTZ

COR

OR

AB

AN

DI

HY

MT

I LM

AP

	

32.31	 29.29	 29.36	 23.90	 24.79

	

2.83	 2.11	 1.44	 1.29	 1.47

	

26.38	 30.99	 34.19	 36.20	 26.56

	

33.64	 32.62	 32.62	 33.47	 39.67

	

.48	 .41	 .11	 1.24	 2.39

	

3.21	 2.14	 1.08	 2.74	 3.04

	

.29	 .27	 .17	 .25	 .28

	

.72	 .70	 .63	 .55	 .55

	

.54	 .43	 .35	 .38	 .28

	

22.72	 17.17

--	 1.64

	

26.91	 32.83

	

41.75	 41.86

	

5.22	 1.01

	

1.15	 --

	

1.71	 3.53

	

.22	 .33

	

.55	 .86

	

.31	 .50

HELMSDALE MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

HD1 06

69.75

.39

14.87

.26

1 .73

.04

1 .05

1 .89

4.66

5.01

.23

.98

100.86

HD1 07

77.32

.08

12.74

.08

.52

.02

.02

.54

4.37

4.36

.03

.29

100.37

35f-87

70.82

.39

15.16

.26

1.59

.03

.82

.99

4.90

4.62

.20

1.01

100.77

35e-86

72.00

.35

15.00

.13

.88

.04

.10

.57

5.22

5.06

.16

0.00

99.49

36c-101 36a-89

	

72.68	 71.60

	

.33	 .35

	

15.20	 15.60

	

.20	 .18

	

1.33	 1.19

	

.05	 .06

	

.28	 .20

	

.46	 .42

	

4.92	 5.12

	

4.90	 4.83

	

.18	 .17

	

.60	 0.00

	

101.12	 99.70

36d-102 34c-T6

	

70.31	 76.82

	

.30	 .27

	

19.63	 11.64

	

.18	 .03

	

1.23	 .17

	

.03	 .02

	

.59	 .09

	

1.01	 .98

	

4.32	 3.45

	

6.65	 5.15

	

.16	 .11

	

.98	 .56

	

103.39	 99.29

QTZ	 18.01	 33.72	 20.82	 20.90

CUR --	--	 .76	 .29

OR	 29.63	 25.79	 27.33	 29.81

AB	 39.38	 36.93	 41.41	 44.12

AN	 4.82	 2.23	 3.61	 1.79

DI	 2.53	 .22	 --	 --

WOL --	--	 --	 --

NY	 3.75	 .73	 4.16	 1.25

MT	 .38	 .11	 .35	 .19

ILM	 .74	 .15	 .74	 .67

AP	 .54	 .07	 .47	 38

	

23.52	 21.85

	

1.38	 1.58

	

28.98	 28.57

	

41.58	 63.27

	

1.11	 .98

	

2.51	 2.03

	

.29	 .26

	

.63	 .67

	

.43	 .60

	

23.96	 35.70

	

6.02	 --

	

27.50	 30.46

	

36.51	 29.16

	

3.97	 1.02

--	 .48

--	 1.04

	

3.13	 --

	

.27	 '-.16

	

.57	 .51

	

.38	 .26



D29

HELMSDALE MAJOR ELEMENT DATA

NAME

SiO 2

Ti02

Al2O3

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

38d-113 38a-110 39a-114 34d-79	 38b-111 SVD562	 SVD512	 SVD584

	

71.50	 76.17	 73.65	 71.40	 71.30	 73.85	 73.40	 68.14

	

.36	 .27	 .31	 .36	 .32	 .28	 .23	 .49

	

14.90	 14.12	 15.14	 16.10	 14.80	 14.36	 14.10	 13.86

	

.20	 .12	 .18	 .04	 .21	 .14	 .15	 .40

	

1.35	 .81	 1.22	 .26	 1.39	 .93	 .97	 2.63

	

.04	 .01	 .02	 .05	 .02	 .01	 .04	 .07

	

.70	 .13	 .49	 .20	 .30	 .30	 .50	 2.43

	

.79	 .20	 .41	 .31	 .25	 .33	 .55	 2.44

	

4.78	 6.28	 3.79	 4.46	 4.44	 4.57	 4.21	 3.69

	

4.66	 5.87	 6.42	 6.20	 5.72	 4.89	 5.27	 5.79

	

.17	 .12	 .16	 .18	 .16	 .14	 .13	 .36

	

0.00	 .43	 .59	 0.00	 0.00	 .59	 0.00	 .78

	

99.65	 100.53	 102.39	 99.56	 98.91	 100.39	 99.54	 101.08

QTz

COR

OR

AB

AN

Dr

MY

MT

ILM

MM

AP

22.72

.95

27.56

40.40

2.81

3.52

.29

.68

.40

26.01

.63

34.72

36. 17

.21

1.28

.18

.51

.28

25.05

1 .57

37.97

32.03

.99

2.83

.27

.59

.38

21.20

1.90

36.67

37.69

.36

.50

-.04

.68

.06

.43

22.12

1.22

33.83

37.53

.20

2.63

.30

.61

.38

27.20

1.27

28.92

38.62

.72

1 .89

.20

.53

.33

26.49

.76

31.17

35.58

1.88

2.59

.21

.44

.31

16.09

34.25

31.19

4.11

6.61

7.61

.57

.93

.85

HELMSDALE MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe 203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOT

tOTAL

SVD6 19

71.43

.36

14.44

27

1.81

.04

.73

1.18

4.95

4.01

.24

.79

100.25

SVD549

70. 14

.30

14.49

.21

1.37

.03

.53

.87

4.39

4.92

.16

.72

98. 11

SVD535 SVDS42

	

73.97	 68.38

	

.28	 .52

	

13.77	 15.30

	

.18	 .28

	

1.22	 1.90

	

.03	 .05

	

.24	 .56

	

.64	 2.98

	

4.44	 4.64

	

4.72	 5.46

	

.15	 .35

	

.70	 2.23

	

100.35	 102.65

QTZ

COR

OR

AB

AN

DI

MY

MT

ILM

AP

23. 11

.37

23.72

61.86

4.29

4.39

.39

.68

.57

22.58

.68

29.10

37.10

3.41

3.22

.30

.57

.33

	

27.93	 14.74

	

.54	 --

	

27.92	 32.30

	

37.53	 39.22

	

2.20	 4.75

--	 6.54

	

2.28	 .56

	

.27	 .41

	

.53	 .99

	

.35	 .83



030

FOYERS MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

F101

75.70

.10

13.00

.08

.56

.01

.10

.37

4.41

4.85

.03

0.00

99.22

F104	 BPR516 BPR524 8PR527 BPR541	 BPR542 BPR55O

	

74.70	 71.00	 56.20	 67.30	 70.60	 60.20	 62.60

	

.19	 .34	 1.24	 .38	 .37	 1.01	 .37

	

13.39	 15.33	 19.70	 17.45	 14.34	 17.30	 14.37

	

.13	 .24	 .76	 .24	 .28	 .64	 .25

	

.87	 1.58	 5.08	 1.60	 1.88	 4.25	 1.68

	

.03	 .05	 .12	 .07	 .04	 .10	 .06

	

.40	 .70	 2.60	 .70	 .50	 2.70	 .60

	

.86	 1.41	 4.00	 1.20	 .77	 3.86	 1.33

	

3.91	 4.43	 5.23	 5.51	 2.56	 4.47	 4.11

	

4.84	 4.93	 3.51	 5.18	 7.35	 4.11	 4.78

	

.05	 .09	 .50	 .12	 .05	 .41	 .13

	

.22	 .47	 1.33	 1.08	 .80	 0.00	 .53

	

99.58	 100.57	 100.27	 100.83	 99.54	 99.04	 90.81

QTZ

COP

OR

AB

AN

Dr

HY

OL

MT

ILM

AP

30.25

28.69

37.27

1.31

.28

.92

.12

.19

.07

30.50

.26

28.63

33.05

3.94

2.21

.19

.36

.12

21.47

.34

29. 16

37.44

6.41

3.97

.34

.65

.21

1.20

20.76

44.20

16.59

6.28

5.19

1.10

2.36

1.18

11.07

.87

30.64

46.57

5.17

3.98

.35

.72

.28

24.01

.87

43.47

21.64

3.50

3.92

.41

.70

.12

4.98

24.31

37.78

14.95

1 .26

11.86

.92

1.92

.97

15.88

.31

28.27

34.76

5.75

3.87

.37

.70

.31

FOYERS MAJOR ELEMENT DATA

NAME	 8PR552 8PR556 6PR559 BPR568 BPR574 8PR587 BPR591	 F102

Si02	 62.60	 67.20	 73.20	 75.10	 76.00	 70.90	 72.10	 67.70

Ti02	 .99	 .44	 .29	 .16	 .22	 .42	 .38	 .36

Al203	 17.16	 15.63	 13.35	 13.16	 13.10	 14.60	 16.30	 17.63

Fe203	 .62	 .30	 .18	 .12	 .13	 .27	 .23	 .30

FeO	 4.16	 1.98	 1.20	 .80	 .85	 1.78	 1.56	 2.01

MnO	 .09	 .05	 .03	 .03	 .02	 .05	 .07	 .05

MgO	 2.30	 1.00	 .70	 .30	 .50	 1.40	 .90	 .80

CaO	 3.42	 2.01	 .63	 .68	 .49	 2.13	 1.10	 1.90

Na20	 4.31	 4.70	 4.19	 4.04	 3.86	 6.44	 4.49	 4.89

K20	 3.88	 4.12	 4.26	 4.86	 5.53	 3.66	 4.07	 4.33

P205	 .35	 .12	 .08	 .05	 .06	 .11	 .10	 .16

LOI	 1.06	 .56	 .89	 .40	 0.00	 0.00	 0.00	 .63

TOTAL	 100.94	 97.90	 99.00	 99.68	 100.76	 99.73	 99.31	 100.76

QTz

COP

OR

AB

AN

DI

HY

MT

I LM

AP

10.29

.47

22.95

36.43

14.69

11.35

.90

1.88

.83

17.41

24.37

39.72

8.80

.33

5.06

.43

.84

.28

29.54

.88

25.20

35.61

2.61

3.36

.26

.55

.19

30.63

.10

28.75

36. 14

3.05

1.91

.17

.30

.12

30.16

.00

32.71

32.62

2.04

2.37

.18

.42

.16

23.78

21.53

37.53

9.12

.60

5.62

.39

.80

.26

25.93

.73

24.07

37.95

4.81

4.61

.34

.72

.26

16.48

1.81

25.61

41.33

8.39

4.92

44

.68

.38



BPR5 11

59.30

94

18.04

.67

4.45

.16

2.40

4.06

4.23

3.38

.70

.65

98.98

BPR5 14

61.30

1 .04

17.33

68

4.56

.10

2.80

2.80

4.29

4.31

.35

1 .59

101.16

BPR5 17

61.70

.90

17.92

.60

3.97

.11

2.60

1 .82

4.58

5.32

.36

1.72

101 .57

7.76

1.33

25.49

36.26

11 .62

13.22

.99

1 .98

.83

5.32

2.11

31.47

38.71

6.82

11 .96

.86

1.71

.80

NAME

Si02

hO 2

Al2O3

Fe2O3

FeO

MnO

Mg 0

CaO

Na2O

K20

P205

LOT

TOTAL

QTZ

COR

OR

AB

AN

DI

MY

MT

ILM

AP

BPR526 6PR530	 BPR531

	

63.00	 62.90	 63.90

	

1.00	 .98	 .94

	

16.60	 16.50	 15.60

	

.67	 .66	 .66

	

4.47	 6.38	 4.39

	

.09	 .10	 .10

	

3.40	 3.00	 3.10

	

4.07	 4.06	 3.76

	

3.89	 3.56	 3.41

	

3.17	 3.24	 3.83

	

.38	 .36	 .32

	

0.00	 0.00	 0.00

	

100.74	 99.74	 100.01

	

12.67	 14.82	 14.92

	

.26	 .59	 --

	

18.75	 19.16	 22.65

	

32.88	 30.09	 28.82

	

17.72	 17.81	 15.90
--	 --	 .56

	

14.59	 13.50	 13.56

	

.97	 .95	 .95

	

1.90	 1.86	 1.79

	

.90	 .85	 .76

D3 1

FOYERS MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOT

TOTAL

QTZ	 13.38	 5.78	 8.51

COP	 .37	 --	 1.69

OR	 24.67	 24.25	 19.99

A8	 32.19	 35.33	 35.75

AN	 14.43	 17.13	 15.59

DI	 --	 1.65	 --

MY	 10.78	 11.94	 12.31

MT	 .85	 1.01	 .91

ILM	 1.73	 2.13	 1.79

AP	 .18	 .88	 1.66

FOYERS MAJOR ELEMENT DATA

BPR5O2 BPR5O5

	

63.90	 60.40

	

.91	 1.12

	

16.57	 17.61

	

.59	 .70

	

3.90	 4.66

	

.08	 .10

	

2.20	 2.60

	

3.34	 4.34

	

3.88	 4.18

	

4.17	 4.10

	

.33	 .37

	

1.01	 1.10

	

100.88	 101.28

BPR523 BPR525

	

66.00	 62.70

	

.80	 .98

	

16.59	 17.61

	

.54	 .64

	

3.59	 4.25

	

.07	 .09

	

2.00	 2.30

	

3.25	 4.17

	

4.09	 3.99

	

3.42	 3.07

	

.32	 .34

	

.59	 .92

	

101.26	 101.05

	

17.77	 13.64

	

1.00	 .93

	

20.23	 18.16

	

34.57	 33.72

	

16.05	 18.48

	

9.91	 11.52

	

.78	 .92

	

1.52	 1.86

	

.76	 .80

BPR52O 8PR521

	

64.00	 65.00

	

1.01	 .67

	

16.79	 17.21

	

.61	 .47

	

4.09	 3.14

	

.09	 .07

	

2.50	 1.40

	

2.19	 2.74

	

3.78	 4.92

	

4.80	 3.61

	

.34	 .28

	

1.53	 .96

	

101.73	 100.41

	

13.62	 13.34

	

2.19	 .88

	

28.39	 21.35

	

31.95	 41.58

	

8.65	 11.77

	

11.69	 7.87

	

.89	 .68

	

1.92	 1.27

	

.80	 .66

BPR532 BPR54Y

	

62.60	 57.90

	

.95	 .96

	

15.60	 16.80

	

.68	 .62

	

4.52	 4.13

	

.15	 .09

	

2.60	 2.70

	

4.27	 3.97

	

3.60	 3.18

	

3.92	 3.48

	

.33	 .38

	

0.00	 0.00

	

99.22	 94.21

	

12.49	 12.00

--	 1.47

	

23.19	 20.58

	

30.43	 26.88

	

14.78	 17.23

	

3.52	 --

	

11.15	 12.34

	

.98	 .90

	

1.81	 1.82

	

.78	 .90

BPR522

62.50

.54

17.52

.42

2.78

.06

2.00

3.33

6.98

3.50

.21

.99

98.82

8.78

20.70

42.09

15.07

.07

8.90

.60

1.03

.50

BPR56 1

67.80

.22

17.60

.13

.84

.02

.30

1.22

4.54

6.78

.08

0.00

99.53

12.03

.74

40.10

38.37

5.53

1.86

.18

.42

.19



032

FOYERS MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

(20

P205

LOl

TOTAL

BPR569

70.20

• 77

14.97

.49

3.26

.07

1.30

1 .22

2.60

5.66

.14

.71

101 .39

BPR577

64.10

.93

16.40

.61

4.04

.09

3.00

3.51

3.78

3.52

.35

0.00

100.33

BPR58 1

70.30

.21

17.10

.10

.70

.02

.20

1.22

4.84

5.54

.07

0.00

100.30

8PR584

63.60

.80

17.70

.53

3.56

.09

2.20

3.63

4.41

3.46

.27

0.00

100.06

12.54

1.09

20.47

37.27

15.27

10.40

.78

1.52

.64

BPRS85 BPR59O

	

63.90	 77.80

	

.85	 .17

	

15.40	 13.00

	

.62	 .11

	

4.13	 .71

	

.10	 .02

	

3.00	 .30

	

3.62	 .67

	

3.68	 4.09

	

3.03	 4.50

	

.29	 .04

	

0.00	 0.00

	

98.62	 101.41

	

16.77	 34.49

	

.16	 .26

	

17.92	 26.62

	

31.10	 34.57

	

16.08	 3.07

	

13.28	 1.72

	

.90	 .16

	

1.62	 .32

	

.69	 .09

8PR593

71 .20

.71

14.00

.37

2.49

.06

1 .50

2.07

3.37

3.36

.10

0.00

99.26

30.82

1.28

19.87

28.48

9.62

6.92

.54

1.35

.24

BPR594

65.50

.74

14.80

.52

3.48

.08

2.60

2.68

3.85

4.21

.28

0.00

98.75

16.06

24.90

32.56

10.62

.70

10.99

.76

1.41

.66

QTZ	 27.15	 15.06	 17.76

COR	 2.66	 .81	 1.07

OR	 33.48	 20.82	 32.77

AS	 21.97	 31.95	 40.91

AN	 5.14	 15.14	 5.60

DI --	--	 --

NY	 7.66	 12.98	 1.38

MT	 .71	 .88	 .15

ILM	 1.46	 1.77	 .40

AP	 .33	 .83	 .17

FOYERS MAJOR ELEMENT DATA

NAME

Si02

T102

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOI

TOTAL

BPRSYB 8PR598

	

63.30	 64.70

	

.81	 .86

	

15.50	 15.80

	

.59	 .59

	

3.93	 3.93

	

.09	 .09

	

1.90	 2.80

	

4.70	 3.40

	

4.63	 3.72

	

3.97	 3.75

	

.29	 .31

	

0.00	 0.00

	

99.71	 99.95

8PR599

64.80

.91

15.50

.62

4.15

.08

2.40

3.89

3.51

4.26

.36

0.00

100.48

BPR600

63. 10

1.19

15.50

.81

5.40

.11

4.30

2.95

3.13

2.89

.37

0.00

99.76

F 103

63.90

.97

16.65

.62

4.15

.09

2.50

3.47

4.05

3.51

.33

.28

100.52

F1O3B

57.20

1.17

19.97

.74

4.95

.10

2.40

5.02

4.98

3.12

.69

1 .24

101 .39

BPR5O3

56.90

1.31

20.42

.82

5.49

.10

2.70

4.70

4.91

2.97

.52

1.19

100.04

BPR5O7

56.40

1.46

20.15

.88

5.88

.12

2.60

4.80

4.86

3.72

.61

.78

100.26

QTZ

COR

OR

AS

AN

DI

NY

OL

MT

I LM

AP

	

9.04	 15.58

--	 .16

	

23.48	 22.18

	

39.13	 31.64

	

9.74	 14.86

	

9.72	 --

	

5.62	 12.41

	

.85	 .85

	

1.54	 1.63

	

.69	 .73

15.16

25.20

29.67

13.91

2.52

10.45

.90

1.73

.85

18.68

2.73

17.09

26.45

12.23

18.15

1.18

2.26

.88

14.04

.65

20.76

34.23

15.07

11 .87

.90

1 .86

.78

.24

.42

18.45

42.09

21.72

12.68

1.08

2.22

1.16

1 .80

17.57

41.50

19.94

10.05

3.00

1.19

2.49

1.23

.84

22.00

60. 12

19.85

10.60

1.28

2..? 7

1.44



D33

FOYERS MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe 203

FeO

MnQ

MgI)

CaO

Na20

K20

P205

LOl

TOTAL

BPR5O8

58.50

1.13

18.91

.70

4.69

.10

2.20

4.35

4.84

3.43

44

.61

99.90

BPR51O	 BPR513

	

54.60	 58.50

	

1.51	 1.21

	

19.91	 19.60

	

.87	 .64

	

5.82	 4.28

	

.13	 .09

	

3.00	 1.90

	

5.15	 2.00

	

4.71	 5.14

	

3.29	 6.28

	

.59	 .48

	

.87	 1.54

	

100.45	 101.66

BPR5 18

57.00

1.04

20.52

.68

4.54

.10

2.00

4.32

5.30

3.03

.45

.93

99.91

BPR534

53.50

1.68

20.29

.99

6.62

75

3.60

5.48

4.62

2.98

.54

1.10

101 .55

BPRS38 8PR540

	

60.80	 58.50

	

.97	 1.10

	

18.30	 19.80

	

.63	 .73

	

4.19	 4.84

	

.10	 .11

	3.60	 4.30

	

2.96	 3.67

	

3.51	 3.53

	

3.62	 3.01

	

.36	 .37

	

0.00	 0.00

	

99.04	 99.96

BPR553

57.00

1.01

19.86

.69

4.62

• 09

2.20

4.31

5.18

2.28

.40

.91

98.55

QTZ

COR

OR

AB

AN

NE

HY

OL

MT

ILM

AP

2.93

.36

20.29

40.31

18.72

11 .80

1.02

2.15

1 .04

	

.62	 1.84

	

19.46	 37.15

	

39.81	 41.09

	

21.72	 6.80

--	 1.28

	

4.61	 --

	

7.76	 7.54

	

1.27	 .93

	

2.87	 2.30

	

1.40	 1.14

.76

1.72

17.92

44.79

18.51

11.19

.99

1.98

1.06

.77

17.63

39.05

23.68

1.04

12.30

1.46

3.19

1 .28

	

13.16	 10.13

	

6.07	 4.93

	

21.41	 17.80

	

29.67	 29.83

	

12.34	 15.80

	

14.68	 17.34

	

.91	 1.05

	

1.84	 2.09

	

.85	 .88

3.81

1.97

13.49

43.78

18.79

11 .86

1 .00

1.92

.95

FOYERS MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

BPR557

57.50

1 .04

20.00

.63

4.21

.09

2.90

4.26

4.50

3.12

.41

0.00

98.67

BPR563

59.30

.98

18.80

.62

4.15

.10

2.90

3.40

5.01

3.26

39

0.00

98.91

BPR57O	 BPRS73

	

54.30	 59.20

	

1.04	 1.02

	

19.77	 19.10

	

.73	 .67

	

4.85	 4.46

	

.10	 .10

	

2.10	 2.80

	

4.58	 4.19

	

5.68	 4.95

	

2.97	 3.24

	

.45	 .39

	

.60	 0.00

	

97.17	 100.12

BPR575

57.70

1 .07

20.10

.64

4.24

.11

3.20

2.94

4.89

3.96

.40

0.00

99.24

BPR578 BPR588

	

58.90	 57.30

	

1.18	 .95

	

20.00	 19.69

	

.57	 .63

	

3.80	 4.20

	

.10	 .09

	

2.80	 1.80

	

2.89	 4.51

	

3.50	 5.27

	

5.83	 3.49

	

.46	 .39

	

0.00	 .69

	

100.03	 98.81

BPR597

57.60

1.01

19.90

.64

4.26

.11

3.50

4.23

4.08

3.33

37

0.00

99.03

QTZ

COR

OR

AB

AN

NE

DI

NY

OL

MT

ILM

AP

4.47

2.43

18.45

38.03

18.47

12.85

.92

1.98

.97

4.56

1.76

19.28

42.34

14.33

12.86

.90

1.86

.92

--	 3.13

--	 .74

	

17.57	 19.16

	

44.15	 41.84

	

19.63	 18.26

	

2.09	 --

	

.14	 --

--	 13.08

	

8.82	 --

	

1.05	 .97

	

1.98	 1.94

	

1.06	 .92

1 .53

3.36

23.42

41.33

11.98

13.62

.92

2. 03

.95

	

4.94	 --

	

3.75	 --

	

34.48	 20.64

	

29.58	 44.54

	

11.34	 19.71

--	 .11

	

11.69	 7.89

--	 1.70

	

.83	 .91

	

2.24	 1.81

	

1.09	 .92

5.19

2.76

19.70

34.68

18.58

14.51

.93

1.92

.88



AD5

72.68

.31

14.56

.24

1 .59

.05

.50

1.36

3.68

3.18

.06

.88

99.67

33.40

2.44

22.36

29 . 41

6.26

3.56

.35

.59

.14

A06

72.76

.31

16.65

.24

1 .57

.05

-45

1.26

3.33

4.13

.07

.82

99.62

33.27

2.56

24.43

28.16

5.80

3.38

.34

.59

.11

034

MOY MAJOR ELEMENT DATA

NAME	 M2	 M3

Si02	 61.94	 75.88

Ti02	 .75	 .23

Al203	 19.35	 13.33

Fe203	 .57	 .17

FeO	 3.82	 1.15

MnO	 .10	 .02

MgO	 2.02	 .32

CaO	 1.95	 .62

Na20	 4.55	 3.49

K20	 4.17	 5.18

P205	 .42	 .08

LOl	 1.19	 .50

TOTAL	 100.83	 100.97

QTZ	 10.97	 33.35

CUR	 4.79	 1.03

OR	 24.67	 30.64

AB	 38.45	 29.50

AN	 6.94	 2.56

HY	 10.49	 2.42

MT	 .83	 .25

ILM	 1.43	 .44

AP	 .99	 .19

M4

76.26

.19

12.90

.13

.88

.01

.18

.55

3.61

4.76

.06

.45

99.78

36.29

1.27

28.15

28.82

2.34

1.66

.19

36

.14

M5	 M6	 Ml

	

14.54	 76.42	 16.36

	

.22	 .18	 .13

	

13.32	 13.03	 13.31

	

.17	 .16	 .10

	

1.13	 1.01	 .69

	

.01	 .01	 .02

	

.23	 .28	 .08

	

.62	 .51	 .66

	

3.52	 3.29	 3.84

	

5.11	 . 5.47	 6.91

	

.08	 .06	 .05

	

.46	 .40	 .28

	

99.47	 100.88	 100.43

	

32.02	 34.21	 33.30

	

.98	 .90	 .58

	

30.58	 32.35	 29.04

	

29.75	 27.81	 32.45

	

2.56	 2.14	 2.95

	

2.15	 2.25	 1.20

	

.25	 .23	 .15

	

.42	 .34	 .25

	

.19	 .14	 .12

M9

75.66

.02

13.11

.16

1.04

.04

.30

.71

6.08

4.66

.01

.34

99.99

31.21

.22

27.56

34.48

3.07

2.56

.23

.17

ARDCLACH MAJOR ELEMENT DATA

NAME	 AD1	 AD2	 AD3	 AD4

Si02	 74.58	 74.61	 72.98	 72.86

TiO2	 .33	 .37	 .39	 .49

Al203	 14.35	 13.99	 14.57	 14.26

Fe203	 .26	 .28	 .29	 .35

FeO	 1.71	 1.87	 1.94	 2.31

MnO	 .05	 .05	 .05	 .06

MgO	 .55	 .64	 .51	 .78

CaO	 1.52	 1.69	 1.60	 1.76

Na20	 3.70	 3.51	 3.52	 3.54

K20	 3.65	 3.63	 3.92	 3.58

P205	 .09	 .09	 .11	 .12

101	 .64	 .52	 .51	 .51

TOTAL	 101.42	 100.85	 100.40	 100.62

TZ	 34.06	 34.90	 32.28	 32.41

COP	 1.75	 1.78	 1.87	 1.63

OR	 21.59	 21.47	 23.19	 21.18

	

31.27	 29.67	 29.75	 29.32

AN	 6.96	 6.81	 7.23	 1.95

NY	 3.83	 4.27	 6.04	 5.19

MT	 .37	 .41	 .42	 .50

ILtI	 .63	 .70	 .74	 .93

AP	 .21	 .21	 .26	 .28



30.21

.51

30.93

30.76

4.16

2.43

.25

.42

.17

31.49

.81

29.69

30.93

3.86

2.30

.23

.40

.17

31.57

1.08

32.53

28.57

3.25

2.32

.27

.46

.19

59.27

1.11

25.20

11.41

1.76

1.22

.15

.27

.12

31.86

1.35

33.06

31.19

2.62

.74

.08

.08

.09

NAME

Si02

T10 2

Al203

Fe203

FeO

Mn 0

Mg 0

CaO

Na2O

K20

P205

LOl

TOTAL

012

COP

OR

A8

AN

NY

MT

I LM

AP

D35

BEN RINNES MAJOR ELEMENT DATA

NAME	 TM29	 TM3O	 TM31	 TM32	 TM33	 TM34	 TM35	 TM36

Si02	 74.40	 76.30	 76.00	 74.50	 74.90	 74.90	 84.90	 76.30

Ti02	 .30	 .19	 .24	 .22	 .21	 .24	 .14	 .04

Al203	 14.20	 13.40	 13.20	 13.70	 13.70	 13.80	 8.60	 14.45

Fe203	 .23	 .13	 .18	 .18	 .16	 .19	 .10	 .06

FeO	 1.50	 .85	 1.21	 1.17	 1.08	 1.25	 .69	 .37

MnO	 .04	 .03	 .03	 .03	 .03	 .04	 .01	 .01

MgO	 .40	 .30	 .20	 .30	 .30	 .20	 .10	 .06

CaO	 1.05	 .67	 .79	 .93	 .87	 .76	 .42	 .58

Na20	 3.52	 3.39	 3.22	 3.64	 3.66	 3.38	 1.35	 3.69

K20	 5.29	 5.40	 5.39	 5.23	 5.02	 5.50	 4.26	 5.59

P205	 .09	 .06	 .08	 .07	 .07	 .08	 .05	 .04

LOl	 .34	 .34	 .40	 .30	 .38	 .45	 .48	 .39

TOTAL	 101.36	 101.06	 100.95	 100.26	 100.38	 100.79	 101.10	 101.58

QTZ	 30.02	 33.56	 33.99

COR	 .97	 .89	 .81

OR	 31.29	 31.94	 31.88

AB	 29.75	 28.65	 27.21

AN	 4.63	 2.93	 3.40

	

3.14	 1.94	 2.23

MT	 .33	 .18	 .26

ILM	 .57	 .36	 .46

AP	 .21	 .14	 .19

DORBACK MAJOR ELEMENT DATA

TM18	 TM19	 TM2O	 TM21

	

64.40	 74.60	 75.30	 65.50

	

.70	 .36	 .17	 .67

	

17.40	 14.80	 14.00	 17.40

	

.46	 .25	 .15	 .47

	

3.06	 1.63	 .98	 3.11

	

.07	 .04	 .05	 .06

	

1.90	 .90	 .20	 2.10

	

3.39	 1.84	 .58	 3.69

	

4.53	 3.84	 3.54	 4.70

	

2.90	 3.05	 5.30	 2.46

	

.29	 .08	 .09	 .28

	

.67	 .64	 .40	 .51

	

99.76	 102.03	 100.76	 100.95

	

15.71	 34.42	 32.37	 16.48

	

1.32	 2.01	 1.58	 .95

	

17.15	 18.04	 31.35	 14.55

	

38.29	 32.45	 29.92	 39.72

	

14.94	 8.61	 2.29	 16.49

	

8.91	 4.51	 1.99	 9.54

	

.66	 .36	 .21	 .68

	

1.33	 .68	 .32	 1.27

	

.69	 .19	 .21	 .66



PG6	 PG7	 PG8

	

77.20	 77.30	 77.50

	

.14	 .16	 .12

	

12.20	 12.80	 12.80

	

.13	 .13	 .12

	

.86	 .85	 .82

	

.04	 .03	 .05

	

.10	 .10	 .10

	

.62	 .54	 .48

	

3.30	 3.56	 3.81

	

5.15	 4.96	 4.77

	

.03	 .03	 .02

	

0.00	 0.00	 0.00

	

99.77	 100.46	 100.59

	

36.21	 35.73	 35.28

	

.13	 .65	 .53

	

30.45	 29.34	 28.21

	

27.89	 30.09	 32.20

	

2.88	 2.48	 2.25

	

1.56	 1.49	 1.56

	

.19	 .18	 .18

	

.27	 .30	 .23

	

.07	 .07	 .05

D36

GLENLIVET MAJOR ELEMENT DATA

NAME	 TM4O	 TM41	 TM42	 TM43	 TM44

Si02	 73.60	 73.60	 73.70	 72.80	 73.90

1102	 .36	 .24	 .26	 .31	 .24

Al203	 14.50	 14.40	 14.80	 15.20	 14.20

Fe203	 .22	 .19	 .20	 .23	 .19

FeO	 1.47	 1.29	 1.30	 1.55	 1.24

MnO	 .04	 .03	 .04	 .05	 .04

MgO	 1.10	 .50	 .80	 .90	 .60

CaO	 1.43	 1.22	 1.26	 1.46	 .96

Na20	 4.31	 4.25	 4.59	 4.48	 4.13

K20	 3.57	 3.96	 3.88	 3.83	 3.96

P205	 .13	 .09	 .09	 .11	 .09

LOl	 .57	 .50	 .47	 .50	 .58

TOTAL	 101.30	 100.27	 101.39	 101.42	 100.12

OTZ	 29.55	 29.70	 27.59	 26.84	 31.13

COR	 1.24	 1.10	 .96	 1.28	 1.58

OR	 21.12	 23.42	 22.95	 22.65	 23.42

AB	 36.43	 35.92	 38.79	 37.86	 34.91

AN	 6.25	 5.47	 5.67	 6.53	 4.18

NY	 4.72	 3.10	 3.86	 4.46	 3.28

MT	 .32	 .28	 .28	 .34	 .27

ILM	 .68	 .66	 .49	 .59	 .46

AP	 .31	 .21	 .21	 .26	 .21

CAIRNGORM MAJOR ELEMENT DATA

NAME	 PG1	 PG2	 PG3	 PG4	 PG5

S1O2	 75.70	 78.20	 78.70	 75.90	 77.30

Ti02	 .14	 .13	 .12	 .14	 .23

Al203	 12.80	 13.00	 12.40	 13.00	 12.90

Fe203	 .14	 .11	 .10	 .13	 .17

FeO	 .95	 .76	 .65	 .89	 1.14

MnO	 .05	 .04	 .03	 .11	 .04

MgO	 .20	 .10	 .10	 .10	 .30

CaO	 .63	 .43	 .38	 .55	 .66

Na2O	 3.53	 3.53	 3.40	 3.67	 2.96

K20	 5.05	 4.92	 5.01	 5.11	 5.07

P205	 .04	 .03	 .03	 .03	 .05

LOI	 0.00	 0.00	 0.00	 0.00	 0.00

TOTAL	 99.24	 101.26	 100.92	 99.63	 100.82

QTZ	 33.54	 37.23	 38.33	 32.98	 38.11

CUR	 .46	 1.14	 .75	 .49	 1.45

OR	 29.87	 29.10	 29.63	 30.23	 29.99

AB	 29.83	 29.83	 28.74	 31.02	 25.02

AN	 2.87	 1.94	 1.69	 2.53	 2.95

HY	 1.99	 1.61	 1.22	 1.74	 2.39

MT	 .21	 .17	 .14	 .19	 .25

ILM	 .27	 .25	 .23	 .27	 .44

AP	 .09	 .07	 .07	 .07	 .12



PG 14

75.90

.18

12.50

.15

1.02

.04

.30

.73

3.16

5.43

.07

0.00

99.49

34.13

.25

32.12

26.71

3.17

2.27

.22

.34

.17

PG1 5

75.00

.17

13.60

.16

1 .06

.03

.30

.75

3.40

5.35

.06

0.00

99.88

32.05

.98

31.64

28.74

3.33

2.34

.23

.32

.14

PG16	 PG17	 PG18

	

74.20	 74.70	 77.60

	

.16	 .16	 .13

	

13.60	 13.90	 13.30

	

.16	 .16	 .15

	

1.05	 1.06	 .97

	

.04	 .04	 .03

	

.20	 .30	 .10

	

.72	 .76	 .50

	

3.56	 3.64	 3.71

	

5.27	 5.44	 4.80

	

.09	 .07	 .06

	

.35	 0.00	 0.00

	

99.39	 100.23	 101.34

	

30.92	 30.00	 35.83

	

.93	 .79	 1.22

	

31.17	 32.18	 28.39

	

30.09	 30.76	 31.36

	

2.99	 3.32	 2.09

	

2.10	 2.37	 1.74

	

.23	 .23	 .21

	

.30	 .30	 .25

	

.21	 .17	 .14

CN 1 C

76. 10

.10

13.10

.13

.84

.05

.10

.32

3.81

4.75

.02

0.00

99.32

34.27

1.16

28.10

32.20

1.46

1.61

.18

.19

.05

CN2

75.90

.17

12.70

.16

1.06

.05

.20

.59

3.45

5.06

.05

0.00

99.38

34.22

.58

29.93

29.16

2.60

2.11

.23

.32

.12

CM]	 CNS	 CN6

	

75.40	 75.90	 75.10

	

.15	 .13	 .16

	

13.00	 12.80	 13.20

	

.15	 .13	 .16

	

1.03	 .86	 1.07

	

.05	 .06	 .07

	

.20	 .20	 .20

	

.69	 .56	 .76

	

3.63	 3.51	 3.61

	

4.92	 4.92	 4.82

	

.04	 .04	 .05

	

0.00	 0.00	 0.00

	

99.27	 99.11	 99.20

	

32.97	 34.56	 33.01

	

.53	 .76	 .77

	

29.10	 29.10	 28.51

	

30.68	 29.67	 30.51

	

3.16	 2.52	 3.45

	

2.11	 1.86	 2.19

	

.22	 .19	 .23

	

.29	 .25	 .30

	

.09	 .09	 .12

D37

CAIRNGORM MAJOR ELEMENT DATA

NAME	 PG9	 PG12	 PG13

Si02	 17.70	 74.80	 75.10

Ti02	 .09	 .17	 .17

Al203	 12.86	 13.70	 13.70

Fe203	 .11	 .16	 .18

FeO	 .75	 1.06	 1.20

MnO	 .05	 .03	 .02

MgO	 .10	 .20	 .20

CaO	 .58	 .60	 .43

Na20	 4.00	 3.49	 3.41

K20	 4.35	 5.39	 5.38

P205	 .04	 .07	 .05

LOX	 .22	 0.00	 0.00

TOTAL	 100.86	 99.66	 99.84

QTZ	 35.86	 31.68	 32.68

COR	 .60	 1.18	 1.59

OR	 25.73	 31.88	 31.82

AB	 33.81	 29.50	 28.82

AN	 2.62	 2.52	 1.81

HY	 1.48	 2.08	 2.30

MT	 .16	 .23	 .26

ILM	 .17	 .32	 .32

AP	 .09	 .17	 .12

CAIRNGORM MAJOR ELEMENT DATA

NAME	 PG19	 PG2O	 CN1B

Si02	 75.30	 76.70	 76.10

Ti02	 .17	 .12	 .10

Al203	 13.10	 12.60	 12.90

Fe203	 .17	 .11	 .12

FeO	 1.10	 .75	 .77

MnO	 .06	 .05	 .07

MgO	 .30	 .10	 .10

CaO	 .58	 .35	 .33

Na20	 3.41	 3.65	 3.72

K20	 5.10	 4.86	 4.78

P205	 .06	 .02	 .03

LOX	 0.00	 0.00	 0.00

TOTAL	 99.33	 99.32	 99.02

QTZ	 33.57	 35.60	 34.73

COR	 1.04	 .73	 1.06

OR	 30.17	 28.75	 28.27

AB	 28.82	 30.85	 31.44

AN	 2.49	 1.61	 1.44

HY	 2.42	 1.43	 1.53

MT	 .24	 .16	 .17

ILM	 .32	 .23	 .19

AP	 .14	 .05	 .07



CNB

77.10

.10

12.80

.12

.80

.03

.10

.34

3.77

4.66

.02

0.00

99.84

35.85

.97

27.56

31.86

1.56

1 .51

.17

.19

.05

CN1O	 CN11A	 CN11B

	

77.20	 77.10	 77.40

	

.12	 .15	 .14

	

12.50	 13.30	 12.70

	

.14	 .13	 .13

	

.96	 .88	 .84

	

.05	 .06	 .05

	

.10	 .10	 .10

	

.28	 .28	 .31

	

3.65	 3.78	 3.70

	

4.42	 4.97	 4.52

	

.03	 .04	 .04

	

0.00	 0.00	 0.00

	

99.45	 100.79	 99.93

	

37.60	 34.74	 37.20

	

1.26	 1.27	 1.26

	

26.14	 29.40	 26.74

	

30.85	 31.95	 31.27

	

1.19	 1.13	 1.2B

	

1.78	 1.62	 1.55

	

.21	 .19	 .18

	

.23	 .29	 .27

	

.07	 .09	 .09

CN12A

75.70

.16

13.30

.14

.94

.05

.10

.50

3.80

4.76

.05

0.00

99.50

33.56

1 .09

28.15

32.12

2.16

I .66

.20

.30

.12

CM 1 6

76.10

.18

12.90

.15

1 .03

.05

.20

.50

3.50

5.16

.05

0.00

99.83

33.96

75

30.52

29.58

2.16

2.06

.22

.34

.12

CN17	 CN24	 CN25

	

74.80	 79.90	 76.80

	

.26	 .12	 .15

	

12.80	 12.80	 13.10

	

.19	 .10	 .13

	

1.29	 .68	 .86

	

.04	 .04	 .04

	

.30	 .10	 .20

	

.64	 .23	 .49

	

3.62	 3.14	 3.67

	

5.13	 6.51	 5.17

	

.06	 .03	 .03

	

0.00	 0.00	 0.00

	

98.93	 101.65	 100.46

	

32.70	 43.24	 34.89

	

.58	 2.39	 .96

	

30.34	 26.68	 30.58

	

28.90	 26.54	 29.33

	

2.79	 .95	 2.24

	

2.59	 1.29	 1.79

	

.28	 .15	 .19

	

.49	 .23	 .29

	

.14	 .07	 .07

CN26

76.10

.11

13.10

.10

.67

03

.10

.48

3.66

5.37

.03

0.00

99.76

32.61

.45

31.76

30.93

2.19

1 .28

.15

.21

.07

D38

C'AIRNGORM MAJOR ELEMENT DATA

NAME	 CN7	 CN8	 CNBA

Si02	 11.00	 77.20	 76.50

Ti02	 .10	 .13	 .10

Al203	 12.90	 12.91	 13.00

Fe203	 .10	 .14	 .10

FeO	 .69	 .96	 .67

MnO	 .03	 .03	 .07

MgO	 .10	 .10	 .10

CaO	 .34	 .36	 .40

Na20	 3.60	 3.55	 3.82

K20	 4.99	 5.11	 4.98

P205	 .03	 .04	 .03

LOl	 0.00	 .30	 0.00

TOTAL	 99.88	 100.83	 99.78

OTZ	 35.59	 35.42	 33.70

COR	 1.02	 .96	 .65

OR	 29.52	 30.23	 29.46

AS	 30.43	 30.00	 32.29

AN	 1.49	 1.53	 1.79

HI	 1.32	 1.73	 1.37

MT	 .15	 .21	 .15

ILM	 .19	 .25	 .19

AP	 .07	 .09	 .07

CAIRNGORM MAJOR ELEMENT DATA

NAME	 CN12B	 CN14	 CN15

Si02	 77.20	 75.00	 74.60

Ti02	 .15	 .27	 .22

Al2O3	 13.30	 12.70	 13.30

Fe203	 .14	 .21	 .17

FeO	 .94	 1.41	 1.15

MnO	 .05	 .05	 .05

MgO	 .10	 .30	 .30

CaO	 .54	 .66	 .61

Na20	 3.69	 3.50	 3.56

(20	 4.73	 4.79	 5.33

P205	 .07	 .07	 .06

LOl	 .50	 0.00	 0.00

TOTAL	 101.41	 98.96	 99.35

QTZ	 35.78	 33.62	 31.05

COR	 1.28	 .71	 .69

OR	 27.98	 28.33	 31.53

AS	 31.19	 29.58	 30.09

AN	 2.22	 2.82	 2.66

NY	 1.69	 2.81	 2.44

MT	 .20	 .31	 .25

ILM	 .29	 .51	 .42

AP	 .17	 .17	 .14



NAME

Si02

Ti02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

OTZ

COR

OR

AB

AN

NY

MT

I UI

AP

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

CN4 1

75.80

.17

12.80

.16

1.04

.04

.20

.65

3.56

4.88

.04

0.00

99.36

QTZ
	

34.03

CUR	 .56

OR
	

28.86

AB
	

30.09

AN
	

2.97

MY
	

2.07

MT	 .23

I LM	 .32

AP	 .09

D39

CAIRNGORM MAJOR ELEMENT DATA

CN27	 CN28	 CN32

	

75.80	 77.60	 77.10

	

.18	 .12	 .05

	

12.80	 12.76	 14.00

	

.15	 .13	 .06

	

1.02	 .83	 .41

	

.04	 .04	 .01

	

.30	 .10	 0.00

	

.70	 .49	 .17

	

3.48	 3.71	 3.33

	

4.85	 4.80	 6.41

	

.05	 .04	 .02

	

0.00	 .31	 0.00

	

99.38	 100.93	 101.56

	

34.41	 35.88	 32.50

	

.66	 .65	 1.30

	

28.69	 28.39	 37.91

	

29.41	 31.36	 28.14

	

3.15	 2.17	 .71

	

2.27	 1.55	 .64

	

.22	 .18	 .09

	

.34	 .23	 .10

	

.12	 .09	 .05

CN34

69.30

.02

16.50

.02

.13

.02

0.00

.09

3.43

9.69

.03

0.00

99.23

11 .96

.25

57.32

28.99

.25

.22

.03

.04

.07

CN35	 CN3B

	

75.90	 78.50

	

.12	 .12

	

12.70	 12.70

	

.12	 .12

	

.81	 .78

	

.05	 .05

	

.10	 .10

	

.47	 .47

	

3.61	 3.89

	

5.04	 4.50

	

.03	 .02

	

0.00	 0.00

	

98.95	 101.24

	

33.87	 36.90

	

.51	 .61

	

29.81	 26.62

	

30.51	 32.88

	

2.14	 2.20

	

1.53	 1.47

	

.18	 .17

	

.23	 .23

	

.07	 .05

CN38	 CN39

	

75.40	 75.80

	

.21	 .23

	

12.80	 13.60

	

.17	 .19

	

1.16	 1.28

	

.04	 .05

	

.30	 .30

	

.62	 .76

	

3.48	 3.64

	

4.93	 5.04

	

.06	 .08

	

0.00	 .39

	

99.17	 101.36

	

33.82	 32.54

	

.76	 .95

	

29.16	 29.81

	

29.41	 30.76

	

2.69	 3.25

	

2.45	 2.64

	

.25	 .28

	

.40	 .44

	

.14	 .19

CAIRNGORM MAJOR ELEMENT DATA

CN42	 CN4J	 CN44	 CN45	 CN46

	

76.30	 78.60	 76.30	 78.40	 76.60

	

.18	 .12	 .16	 .04	 .16

	

12.50	 13.00	 13.30	 12.31	 12.90

	

.16	 .09	 .14	 .14	 .15

	

1.04	 .62	 .96	 .91	 1.02

	

.04	 .03	 .04	 .03	 .04

	

.20	 .10	 .20	 .10	 .20

	

.64	 .45	 .51	 .20	 .59

	

3.55	 3.58	 3.81	 2.93	 3.48

	

4.64	 4.87	 4.87	 5.00	 4.91

	

.04	 .03	 .05	 .03	 .04

	

0.00	 0.00	 0.00	 .57	 0.00

	

99.29	 101.49	 100.34	 100.66	 100.08

CN47	 CN48

	

75.80	 76.20

	

.15	 .15

	

13.10	 13.40

	

.13	 .15

	

.90	 1.02

	

.03	 .05

	

.20	 .20

	

.59	 .77

	

3.52	 3.68

	

5.06	 5.11

	

.04	 .04

	

0.00	 0.00

	

99.52	 100.77

	

35.54	 37.60	 33.50	 40.92	 35.30

	

.55	 1.08	 .96	 1.77	 .87

	

27.45	 28.81	 28.81	 29.57	 29.04

	

30.00	 30.26	 32.20	 24.76	 29.41

	

2.92	 2.04	 2.21	 .80	 2.67

	

2.05	 1.16	 1.95	 1.80	 2.09

	

:23	 .13	 .21	 .20	 .22

	

.34	 .23	 .30	 .08	 .27

	

.09	 .07	 .12	 .07	 .09

	

33.81	 32.59

	

.84	 .49

	

29.93	 30.23

	

29.75	 31.10

	

2.67	 3.56

	

1.84	 2.08

	

.20	 .22

	

.29	 .29

	

.09	 .09



NAME

Si02

1±02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOI

TOTAL

QTZ

COR

OR

AB

AN

NY

MT

ILM

AP

D60

CAIRNGORM MAJOR ELEMENT DATA

CN5O	 CN5OA	 CN51

	

75.50	 76.50	 76.40

	

.28	 .15	 .09

	

12.60	 13.30	 13.69

	

.25	 .14	 .09

	

1.63	 .92	 .60

	

.08	 .04	 .02

	

.40	 .20	 .10

	

.80	 .59	 .30

	

3.43	 3.57	 3.51

	

4.56	 5.20	 5.83

	

.07	 .04	 .05

	

0.00	 0.00	 .47

	

99.60	 100.65	 101.14

	

34.77	 33.66	 32.51

	

.72	 .81	 1.16

	

26.97	 30.76	 34.48

	

28.99	 30.1?	 29.67

	

3.51	 2.67	 1.16

	

3.47	 1.90	 1.15

	

.36	 .20	 .13

	

.53	 .29	 .17

	

.17	 .09	 .12

CNS6

76.20

.16

14.08

.15

1.02

.04

.10

.29

3.19

5.74

.07

.73

101.77

34.30

2.24

33.95

26.96

.98

1 .80

.22

.30

.17

CN55	 CN56	 CN57

	

75.00	 76.10	 76.40

	

.18	 .15	 .16

	

13.80	 13.70	 13.40

	

.17	 .15	 .15

	

1.10	 1.00	 1.01

	

.03	 .05	 .05

	

.20	 .20	 .20

	

.44	 .55	 .70

	

3.45	 3.66	 3.72

	

5.36	 5.11	 5.07

	

.06	 .04	 .05

	

0.00	 0.00	 0.00

	

99.79	 100.71	 100.91

	

32.51	 33.09	 32.91

	

1.65	 1.23	 .62

	

31.70	 30.23	 29.99

	

29.16	 30.93	 31.44

	

1.79	 2.47	 3.15

	

2.14	 2.05	 2.05

	

.24	 .22	 .22

	

.34	 .29	 .30

	

.14	 .09	 .12

TM48

75.50

.16

13.00

.17

1.16

.05

.20

.61

3.75

4.96

.04

0.00

99.60

32.30

.43

29.34

31.69

2.77

2.31

.25

.30

.09

CAIRNGORM MAJOR ELEMENT DATA

NAME	 TM22	 TM6

Si02	 72.26	 76.15

1±02	 .54	 .23

Al203	 14.52	 12.58

Fe203	 .36	 .19

FeO	 2.42	 1.25

MnO	 .06	 .05

MgO	 .67	 .17

CaO	 1.62	 .66

Na20	 3.80	 3.46

K20	 4.93	 4.99

P205	 .18	 .07

LOl	 .36	 .28

TOTAL	 101.52	 100.06

QTZ	 26.15	 34.64

COP	 .76	 .67

OR	 29.16	 29.52

AB	 32.12	 29.07

AN	 5.87	 2.82

DI --	--

NY	 5.02	 2.28

MT	 .53	 .27

ILM	 1.03	 .44

AP	 .43	 .17

TM]

77.02

.06

11.84

.09

.60

.02

.08

.92

3.31

4.81

.05

1 .00

99.80

37. 10

28.45

27.97

3.20

.90

.70

.13

.11

.12

TM1	 BL17	 BL15	 BL16

	

74.90	 75.55	 75.11	 77.59

	

.08	 .13	 .13	 .05

	

13.00	 13.48	 13.68	 12.95

	

.12	 .14	 .14	 .06

	

.80	 .92	 .94	 .41

	

.03	 .07	 .07	 .03

	

.10	 .13	 .14	 .03

	

.50	 .69	 .62	 .38

	

3.38	 3.94	 4.05	 6.26

	

5.51	 4.51	 4.66	 4.24

	

.02	 .12	 .08	 .05

	

0.00	 .39	 .43	 .30

	

98.46	 100.07	 100.05	 100.35

	

32.31	 33.28	 31.63	 35.47

	

.60	 1.13	 1.02	 .77

	

32.59	 26.68	 27.56	 25.08

	

28.57	 33.30	 34.23	 36.00

	

2.35	 2.64	 2.56	 1.56

	

1.54	 1.81	 1.86	 .75

	

.17	 .20	 .20	 .09

	

.15	 .25	 .25	 .10

	

.05	 .28	 .19	 .12

BL 13

73.70

.16

14.00

.16

1.07

.05

.30

.73

3.77

5.10

.06

0.00

99.10

29.57

1.08

30.17

31.86

3.23

2.41

.23

.30

.14



NAME

Si02

1102

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

8L9

75.50

.06

13.80

.08

.56

.03

.10

• 39

4.37

4.95

.02

0.00

99.86

BL7

73.69

.14

14.12

.15

.98

.05

.19

.50

3.99

5.25

.05

0.00

99. 11

BL8

74.99

.16

13.59

.16

1.09

.05

.22

.58

4.09

4.49

.05

0.00

99.47

OTZ	 29.71	 28.39	 31.74

CUR	 .58	 1.07	 1.05

OR	 29.28	 31.05	 26.56

AB	 36.93	 33.72	 36.57

AN	 1.81	 2.16	 2.55

I-3Y	 1.15	 2.02	 2.23

MT	 .12	 .21	 .24

ILM	 .11	 .27	 .30

AP	 .05	 .12	 .12

CAIRNGORM MAJOR ELEMENT DATA

041

CAIRNGORM MAJOR ELEMENT DATA

BL1O	 BL11	 BL12	 BL18

	

73.15	 72.90	 76.87	 76.64

	

.12	 .13	 .14	 .12

	

14.99	 15.30	 13.31	 13.53

	

.15	 .14	 .12	 .13

	

1.02	 .95	 .82	 .85

	

.04	 .05	 .04	 .04

	

.22	 .16	 .19	 .11

	

.14	 .13	 .53	 .33

	

6.67	 5.80	 3.65	 3.83

	

3.19	 4.23	 5.05	 5.11

	

.07	 .08	 .06	 .06

	

0.00	 .41	 .37	 .50

	

99.77	 100.29	 101.15	 101.25

	

20.92	 21.94	 34.41	 33.41

	

.47	 1.12	 1.00	 1.23

	

18.87	 25.02	 29.87	 30.23

	

56.37	 49.02	 30.85	 32.37

	

.24	 .12	 2.24	 1.25

	

2.17	 1.90	 1.71	 1.60

	

.22	 .21	 .18	 .18

	

.23	 .25	 .27	 .23

	

.17	 .19	 .14	 .14

BL 16

73.26

.13

14.23

.15

.98

.07

.20

.68

4.00

4.82

.08

0.00

98.59

29.22

1.37

28.51

33.81

2.85

2.08

.21

.25

.19

NAME	 BL19

Si02	 75.95

1102	 .15

Al203	 13.47

Fe203	 .17

FeO	 1.10

MnO	 .05

MgO	 .18

CaO	 .62

Na20	 3.78

K20	 5.17

P205	 .05

LOl	 0.00

TOTAL	 100.49

QTZ	 32.27

COR	 1.00

OR	 30.58

AB	 31.95

AN	 1.76

H?	 2.18

MT	 .24

ILM	 .29

AP	 .12

8L20	 8L21

	

74.73	 77.15

	

.12	 .09

	

13.28	 12.86

	

.16	 .11

	

.90	 .76

	

.03	 .03

	

.11	 .03

	

.46	 .42

	

3.85	 3.71

	

5.08	 5.14

	

.05	 .04

	

.35	 .29

	

99.10	 100.64

	

31.16	 34.43

	

.72	 .51

	

30.05	 30.40

	

32.54	 31.36

	

1.96	 1.82

	

1.68	 1.28

	

.20	 .17

	

.23	 .17

	

.12	 .09

BL49

75.20

.14

13.71

.15

1.01

.05

.20

.41

3.86

4.82

.05

0.00

99.60

32.46

1.50

28.51

32.62

1.71

2.08

.22

.27

.12

BL5O

74.68

.14

13.15

.16

1.10

.07

.21

.46

3.69

4.69

.05

0.00

98.40

33.22

1.27

27.74

31.19

1.96

2.29

.24

.27

.12

8L5 1

73.87

.13

13.49

.18

1.17

.04

.25

.64

3.63

4.89

.05

0.00

98.34

31.50

1.17

28.92

30.68

2.85

2.49

.26

.25

.12

BL52	 6L55A

	

76.24	 77.82

	

.13	 .07

	

13.79	 13.15

	

.15	 .11

	

1.02	 .74

	

.07	 .06

	

.19	 .03

	

.67	 .32

	

3.63	 4.14

	

5.21	 4.63

	

.05	 .02

	

0.00	 0.00

	

99.16	 101.09

	

30.76	 34.69

	

1.06	 .78

	

30.82	 27.39

	

30.68	 34.99

	

3.00	 1.46

	

2.14	 1.33

	

.22	 .16

	

.25	 .13

	

.12	 .05



D42

CAIRNGORM MAJOR ELEMENT DATA

NAME	 BL55B	 BL56

Si02	 78.81	 82.34

Ti02	 .06	 .09

Al203	 13.37	 10.70

Fe203	 .10	 .11

FeO	 .69	 .71

MnO	 .05	 .02

MgO	 .02	 .05

CaO	 .31	 .02

Na20	 3.94	 .08

(20	 4.76	 6.26

P205	 .03	 .03

LOl	 .29	 .89

TOTAL	 102.43	 101.30

QTZ	 36.44	 57.24

CUR	 1.23	 3.81

OR	 28.15	 37.03

AB	 33.30	 .68

AN	 1.34	 -.10

DI --	--

HY	 1.22	 1.23

MT	 .15	 .16

ILM	 .11	 .17

AP	 .07	 .07

TM2	 TM4

	

75.84	 80.90

	

.06	 .17

	

13.00	 11.63

	

.08	 .09

	

.56	 .63

	

.02	 .02

	

.01	 .12

	

.57	 .29

	

3.95	 2.84

	

4.64	 5.08

	

.01	 .02

	

0.00	 0.00

	

98.74	 101.79

	

33.41	 43.71

	

.45	 .97

	

27.45	 30.05

	

33.38	 24.00

	

2.76	 1.31

	

.91	 1.13

	

.12	 .14

	

.11	 .32

	

.02	 .05

TM 5

73.59

.22

13.20

.18

1.19

.04

.31

.69

3.52

5.40

.07

0.00

98.41

29.82

.46

31.94

29.75

2.97

2.52

.26

.42

.17

TM?	 TM8

	

74.04	 76.16

	

.17	 .16

	

13.83	 13.33

	

.17	 .14

	

1.13	 .95

	

.03	 .03

	

.20	 .17

	

.52	 .60

	

3.74	 3.78

	

5.58	 5.38

	

.04	 .05

	

0.00	 .31

	

99.45	 101.07

	

28.77	 31.45

	

.77	 .30

	

33.01	 31.82

	

31.61	 31.95

	

2.32	 2.65

	

2.20	 1.84

	

.25	 .21

	

.32	 .30

	

.09	 .12

TM9

75.68

.20

12.38

.19

1.29

.04

.16

.56

3.66

5.10

.05

.37

99.68

32.65

30. 17

30.93

2.25

.18

2.25

.28

.38

.12

CAIRNGORM MAJOR ELEMENT DATA

NAME

SiO2

TiO2

Al203

Fe 203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

TM1O	 TM12	 TM13

	

75.82	 76.73	 76.51

	

.16	 .15	 .12

	

13.08	 12.91	 13.27

	

.16	 .14	 .15

	

1.06	 .92	 1.03

	

.04	 .04	 .07

	

.18	 .18	 .15

	

.45	 .62	 .25

	

3.75	 3.76	 3.88

	

5.02	 4.81	 4.85

	

.05	 .05	 .03

	

0.00	 0.00	 0.00

	

99.77	 100.31	 100.32

TM14	 TM15	 TM16

	

75.95	 75.85	 78.76

	

.12	 .13	 .26

	

13.09	 13.49	 11.13

	

.13	 .13	 .19

	

.84	 .90	 1.24

	

.04	 .04	 .03

	

.17	 .11	 .23

	

.58	 .35	 .60

	

3.79	 4.01	 3.06

	

4.65	 5.03	 4.19

	

.04	 .04	 .08

	

0.00	 .52	 .36

	

99.40	 100.60	 100.10

TM23

70.87

.31

13.92

.22

1.47

.03

.54

1.13

3.60

5.61

.12

0.00

97.82

TM1 1

75.74

.14

13.22

.14

.90

.03

.17

.71

3.80

5.04

.04

0.00

99.93

QTZ

CUR

OR

AB

AN

HY

MT

ILM

AP

	

32.88	 34.27	 33.85

	

.76	 .50	 1.24

	

29.69	 28.45	 28.69

	

31.69	 31.78	 32.79

	

1.91	 2.75	 1.05

	

2.08	 1.85	 2.07

	

.23	 .20	 .22

	

.30	 .29	 .23

	

.12	 .12	 .07

	

36.04	 31.75	 42.63

	

.85	 .89	 .65

	

27.50	 29.75	 24.78

	

32.03	 33.89	 25.86

	

2.62	 1.48	 2.46

	

1.74	 1.67	 2.31

	

.18	 .20	 .27

	

.23	 .25	 .49

	

.09	 .09	 .19

24.55

.14

33.18

30.43

4 .83

3.39

.32

.59

.28

31.97

.30

29.81

32.12

3.26

1.79

.20

27

.09



D63

CAIRNGORM MAJOR ELEMENT DATA

NAME	 TM24	 TM25	 TM26

Si02	 71.95	 67.91	 71.19

Ti02	 .39	 .39	 .47

Al203	 14.41	 14.75	 13.86

Fe203	 .28	 .27	 .35

FeO	 1.84	 1.80	 2.32

MnO	 .05	 .04	 .05

MgO	 .46	 .71	 .63

CaO	 1.35	 1.32	 1.55

Na20	 3.77	 3.59	 3.64

K20	 5.26	 5.91	 4.87

P205	 .13	 .15	 .16

LOl	 .23	 0.00	 .21

TOTAL	 100.12	 96.84	 99.30

QTZ	 25.42	 19.72	 26.00

COR	 .35	 .39	 .15

OR	 31.11	 34.96	 28.81

AB	 31.86	 30.34	 30.76

AN	 5.85	 5.57	 6.65

DI --	--	 --

NY	 3.74	 4.27	 4.84

MT	 .40	 .39	 .50

ILM	 .74	 .74	 .89

AP	 .31	 .35	 .38

CAIRNGORM MAJOR ELEMENT DATA

NAME	 TM5O

SiO2	 73.25

TiO2	 .27

Al203	 13.95

Fe203	 .22

FeO	 1.67

MnO	 .04

MgO	 .39

CaO	 1.07

Na20	 1.93

K20	 5.39

P205	 .07

LOl	 0.00

TOTAL	 98.05

QTZ	 37.66

COR	 3.14

OR	 31.88

AB	 16.31

AN	 6.85

HY	 3.11

MI	 .32

ILM	 .51

AP	 .17

	

TM27	 TM2B	 TM46	 TM47

	

70.99	 71.28	 73.67	 75.49

	

.38	 .63	 .11	 .10

	

16.66	 17.92	 14.61	 14.16

	

.27	 .32	 .10	 .08

	

1.79	 2.13	 .64	 .56

	

.04	 .04	 .03	 .02

	

.70	 .80	 .15	 .12

	

1.46	 .24	 1.06	 .35

	

3.86	 1.49	 3.88	 3.78

	

5.04	 6.35	 5.93	 5.78

	

.15	 .16	 .04	 .03

	

0.00	 0.00	 0.00	 0.00

	

99.11	 101.17	 100.00	 100.47

	

24.33	 35.58	 25.34	 30.07

	

.38	 8.52	 --	 1.10

	

29.81	 37.56	 35.08	 34.19

	

32.62	 12.59	 32.79	 31.95

	

6.17	 .15	 4.88	 1.54

	

--	 --	 .01	 --

	

4.24	 5.00	 1.34	 1.12

	

.39	 .66	 .16	 .12

	

.72	 .82	 .21	 .19

	

.35	 .38	 .09	 .07

TM49

73.53

.33

16.76

.23

1 .53

.05

.50

.79

2.30

5.80

.09

0.00

99.89

34.68

3.44

34.31

19.44

3.33

3.41

.33

.63

.21



BL3	 BL4

	

75.90	 77.78

	

.07	 .05

	

13.30	 12.69

	

.13	 .10

	

.87	 .69

	

.08	 .07

	

.10	 .01

	

.43	 .38

	

4.26	 4.00

	

4.46	 4.50

	

.01	 .03

	

0.00	 .34

	

99.61	 100.64

	

32.23	 35.90

	

.69	 .61

	

26.38	 25.62

	

36.00	 33.81

	

2.07	 1.69

	

1.77	 1.25

	

.19	 .15

	

.13	 .10

	

.02	 .07

BL53	 BL54	 TM51

	

75.20	 73.10	 71.90

	

.06	 .17	 .25

	

13.90	 14.20	 14.70

	

.12	 .16	 .14

	

.81	 1.08	 .95

	

.06	 .05	 .03

	

.10	 .30	 .30

	

.19	 .78	 .61

	

4.05	 3.81	 3.91

	

5.21	 5.27	 6.06

	

.01	 .08	 .04

	

0.00	 0.00	 0.00

	

99.71	 99.00	 98.90

	

30.46	 28.04	 23.66

	

1.26	 .98	 .68

	

30.82	 31.17	 35.84

	

34.23	 32.20	 33.05

	

.88	 3.35	 2.77

	

1.64	 2.40	 2.02

	

.18	 .23	 .21

	

.11	 .32	 .48

	

.02	 .19	 .09

BL1	 TM5S

	

76.73	 78.22

	

.06	 .06

	

12.92	 13.53

	

.11	 .09

	

.75	 .58

	

.06	 .06

	

.04	 .03

	

.47	 .33

	

4.14	 4.58

	

4.61	 4.25

	

.02	 .02

	

0.00	 0.00

	

99.91	 101.75

	

33.33	 34.08

	

.30	 .83

	

27.27	 25.14

	

34.99	 38.71

	

2.20	 1.51

	

1.39	 1.08

	

.16	 .13

	

.11	 .11

	

.05	 .05

TM55	 GG1	 GG2

	

76.43	 77.10	 78.57

	

.06	 .13	 .06

	

12.83	 12.96	 12.66

	

.01	 .11	 .04

	

.06	 .71	 .27

	

.05	 .03	 .02

	

.03	 .11	 .01

	

.47	 .53	 .32

	

4.26	 3.66	 3.76

	

4.42	 4.83	 4.85

	

.03	 .04	 .03

	

.33	 .39	 .27

	

98.97	 100.58	 100.86

	

33.64	 35.57	 37.25

	

.24	 .81	 .70

	

26.14	 28.57	 28.69

	

36.00	 30.93	 31.78

	

2.14	 2.37	 1.39

	

.16	 1.34	 .42

	

.01	 .16	 .06

	

.11	 .25	 .11

	

.07	 .09	 .07

D44

GLEN GAIRN MAJOR ELEMENT DATA

NAME	 TM54	 TM53	 L1131

Si02	 77.59	 76.92	 75.00

Ti02	 .06	 .06	 .09

Al203	 12.96	 12.76	 13.60

Fe203	 .08	 .09	 .12

FeO	 .56	 .61	 .79

MnO	 .05	 .05	 .03

MgO	 .01	 .02	 .10

CaO	 .39	 .39	 .22

Na20	 4.15	 4.23	 3.88

K20	 4.36	 4.33	 5.26

P205	 .03	 .03	 .02

LOl	 .33	 .36	 0.00

TOTAL	 100.56	 99.83	 98.91

QTZ	 35.48	 34.41	 31.08

CUR	 .74	 .44	 .96

OR	 25.79	 25.61	 31.11

AB	 35.07	 35.75	 32.79

AN	 1.76	 1.74	 .96

HY	 .98	 1.09	 1.51

MT	 .12	 .13	 .17

ILM	 .11	 .11	 .17

AP	 .07	 .07	 .05

GLEN GAIRN MAJOR ELEMENT DATA

NAME	 TM52	 LU32	 BL2

Si02	 74.80	 77.60	 76.56

Ti02	 .03	 .07	 .05

Al203	 14.30	 16.72	 13.06

Fe203	 .12	 .06	 .11

FeO	 .77	 .40	 .75

MnO	 .13	 .01	 .07

MgO	 0.00	 .21	 .03

CaO	 .43	 .11	 .46

Na20	 4.90	 .09	 4.16

(20	 4.50	 6.44	 4.60

P205	 .01	 .02	 .02

LOl	 0.00	 0.00	 0.00

TOTAL	 99.99	 101.73	 99.89

QTZ	 27.42	 51.54	 33.10

CUR	 .60	 9.43	 .63

OR	 26.62	 38.09	 27.21

AB	 41.41	 .76	 35.16

AN	 2.07	 .42	 2.15

NY	 1.51	 1.10	 1.39

MT	 .17	 .09	 .16

ILM	 .06	 .13	 .11

AP	 .02	 .05	 .05



045

GLEN GAIRN MAJOR ELEMENT DATA

NAME	 GG3	 GG4	 GGS

Si02	 11.80	 71.13	 82.61

Ti02	 .41	 .49	 .01

Al203	 15.15	 14.64	 10.12

Fe203	 .24	 .28	 .08

FeO	 1.63	 1.83	 .50

MnO	 .06	 .09	 .20

MgO	 .69	 .88	 0.00

CaO	 1.34	 1.73	 .07

Na20	 4.14	 4.17	 3.91

(20	 4.72	 3.80	 2.47

P205	 .21	 .15	 .03

LOl	 .46	 .36	 .54

TOTAL	 100.85	 100.15	 100.54

QTZ	 25.26	 27.13	 49.71

COP	 1.28	 .86	 .95

OR	 27.92	 22.48	 14.61

AB	 34.99	 35.24	 33.05

AN	 5.28	 7.61	 .15

HY	 3.93	 4.68	 1.21

MT	 .35	 .40	 .11

ILM	 .78	 .93	 .02

AP	 .50	 .35	 .07

GG5A	 GG5B	 GG6

	

55.22	 54.35	 77.70

	

.02	 .01	 .03

	

27.31	 32.98	 12.68

	

.37	 .22	 .10

	

2.47	 1.44	 .67

	

1.11	 .82	 .23

	

.03	 .03	 .14

	

.02	 .02	 .36

	

.10	 .13	 3.94

	

8.78	 10.96	 4.19

	

.02	 .02	 .03

	

0.00	 0.00	 .50

	

95.45	 100.98	 100.57

	

18.06	 9.70	 37.07

	

17.63	 20.88	 1.07

	

51.93	 64.83	 24.78

	

.85	 1.10	 33.30

	

-.03	 -.03	 1.59

	

6.32	 4.05	 1.87

	

.54	 .31	 .15

	

.04	 .02	 .06

	

.05	 .05	 .07

GG7	 GG8

	

76.09	 77.98

	

.03	 .03

	

12.12	 12.57

	

.09	 .09

	

.60	 .62

	

.21	 .22

	

0.00	 .05

	

.24	 .27

	

3.85	 3.83

	

4.46	 4.67

	

.03	 .02

	

.40	 .25

	

98.12	 100.60

	

35.49	 36.50

	

.58	 .76

	

26.38	 27.62

	

32.54	 32.37

	

1.00	 1.21

	

1.37	 1.54

	

.13	 .13

	

.06	 .06

	

.07	 .05

GLEN CAIRN MAJOR ELEMENT DATA

NAME	 GG9	 GG1O	 GG11

Si02	 60.93	 58.40	 80.31

Ti02	 .04	 .04	 .03

Al203	 26.20	 27.55	 11.82

Fe203	 .33	 .31	 .14

FeO	 2.19	 2.08	 .93

MnO	 .79	 .75	 .30

MgO	 .19	 .22	 .03

CaO	 .44	 .47	 .68

Na20	 2.79	 2.51	 2.04

K20	 6.19	 7.51	 2.44

P205	 .02	 .02	 .03

LOl	 0.00	 0.00	 1.22

TOTAL	 100.11	 99.86	 99.97

QTZ	 17.42	 11.48	 56.63

COP	 14.14	 14.46	 4.65

OR	 36.61	 44.42	 14.43

AB	 23.58	 21.21	 17.24

AN	 2.05	 2.20	 3.18

HY	 5.62	 5.43	 2.17

MT	 .48	 .45	 .20

ILM	 .08	 .08	 .06

AP	 .05	 .05	 .07



NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

OTz

CUR

OR

AB

AN

NY

MT

I LM

AP

D46

LOCHNAGAR MAJOR ELEMENT DATA

L1120	 LU21	 LU22	 BL22	 8L23

	

70.10	 71.30	 75.20	 73.90	 76.30

	

.43	 .51	 .30	 .29	 .30

	

15.40	 15.20	 13.90	 14.00	 13.90

	

.26	 .30	 .21	 .20	 .21

	

1.74	 1.98	 1.39	 1.36	 1.39

	

.05	 .05	 .04	 .04	 .04

	

1.00	 .80	 .70	 .70	 .70

	

1.60	 1.99	 1.29	 1.07	 1.20

	

3.73	 4.29	 3.65	 3.19	 3.73

	

4.63	 4.28	 4.54	 4.94	 4.57

	

.13	 .13	 .10	 .11	 .10

	

0.00	 .27	 .46	 .50	 .47

	

99.07	 101.09	 101.78	 100.30	 100.91

8L24	 8L25	 8L26

	

72.60	 73.60	 76.20

	

.32	 .31	 .21

	

14.10	 14.50	 13.70

	

.19	 .23	 .15

	

1.28	 1.52	 1.03

	

.04	 .05	 .04

	

.80	 .70	 .40

	

1.56	 1.35	 .90

	

3.71	 3.82	 3.81

	

4.31	 4.33	 4.71

	

.11	 .12	 .08

	

0.00	 .46	 .41

	

99.02	 100.99	 101.65

	

24.98	 23.61	 32.09	 32.45	 30.81

	

1.64	 .18	 .86	 1.71	 .86

	

27.39	 25.32	 26.85	 29.22	 27.03

	

31.52	 36.26	 30.85	 26.96	 31.52

	

7.09	 9.03	 5.75	 4.59	 5.30

	

4.84	 4.62	 3.69	 3.65	 3.69

	

.38	 .43	 .30	 .30	 .30

	

.82	 .97	 .57	 .55	 .57

	

.31	 .31	 .24	 .26	 .24

LOCHNAGAR MAJOR ELEMENT DATA

	

29.43	 30.14	 32.95

	

.74	 1.35	 .87

	

25.49	 25.61	 27.86

	

31.36	 32.29	 32.20

	

7.03	 5.92	 3.95

	

3.72	 3.92	 2.48

	

.28	 .33	 .22

	

.61	 .59	 .40

	

.26	 .28	 .19

NAME	 BL27

Si02	 73.01

T102	 .34

Al203	 14.91

Fe203	 .22

FeO	 1.47

MnO	 .04

MgO	 .60

CaO	 1.23

Na20	 3.78

(20	 4.63

P205	 .12

LOl	 .52

TOTAL	 100.93

OTZ	 28.88

CUR	 1.65

OR	 27.74

AB	 31.95

AN	 5.32

HY	 3.51

MT	 .32

ILM	 .65

AP	 .28

BL28	 BL2Y	 BL3O

	

72.70	 75.89	 76.10

	

.33	 .24	 .27

	

14.60	 13.26	 14.50

	

.20	 .15	 .16

	

1.34	 .98	 1.06

	

.03	 .03	 .04

	

.90	 .60	 .60

	

1.14	 .88	 .98

	

3.28	 3.40	 3.44

	

6.37	 6.86	 4.80

	

.10	 .09	 .08

	

0.00	 .34	 0.00

	

98.99	 100.52	 100.01

	

32.49	 34.58	 32.22

	

2.62	 1.01	 2.04

	

25.85	 28.75	 28.39

	

27.72	 28.74	 29.07

	

501	 3.78	 4.34

	

4.04	 2.33	 2.90

	

.29	 .21	 .23

	

.63	 .46	 .51

	

.24	 .21	 .19

8L31	 BL32

	

73.60	 75.00

	

.28	 .26

	

14.90	 14.10

	

.21	 .17

	

1.37	 1.14

	

.04	 .03

	

.60	 .60

	

1.73	 .65

	

4.07	 3.16

	

4.06	 4.91

	

.11	 .07

	

.43	 0.00

	

101.40	 100.09

	

29.13	 34.93

	

.91	 2.56

	

24.01	 29.04

	

34.40	 26.71

	

7.87	 2.77

	

3.45	 3.07

	

.30	 .25

	

.53	 .49

	

.26	 .17

	

8L33A	 BL33B

	

74.70	 74.30

	

.26	 .31

	

12.80	 14.20

	

.18	 .21

	

1.21	 1.37

	

.03	 .04

	

.40	 .60

	

.63	 1.18

	

3.35	 3.64

	

6.98	 4.98

	

.09	 .11

	

.44	 .44

	

99.08	 101.38

	

33.60	 30.00

	

.95	 .92

	

29.46	 29.46

	

28.31	 30.76

	

2.54	 5.14

	

2.70	 3.40

	

.26	 .30

	

.49	 .59

	

.21	 .26



NAME

Si02

1102

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

012

COR

OR

AB

AN

NY

MT

ILM

AP

D47

LOCHNAGAR MAJOR ELEMENT DATA

BL34	 8L35

	

74.90	 74.60

	

.24	 .27

	

12.70	 13.40

	

.15	 .18

	

1.03	 1.21

	

.04	 .04

	

.40	 .50

	

.65	 1.06

	

3.36	 3.61

	

4.87	 4.82

	

.08	 .09

	

.36	 .49

	

98.79	 100.27

BL36	 BL37	 BL38	 BL39	 BL4O	 BL41

	

76.20	 76.60	 76.50	 76.90	 76.40	 15.90

	

.23	 .26	 .23	 .15	 .23	 .27

	

13.10	 13.20	 12.80	 13.80	 13.10	 12.90

	

.14	 .17	 .15	 .09	 .15	 .20

	

.90	 1.10	 .99	 .61	 .98	 1.34

	

.03	 .04	 .06	 .01	 .02	 .03

	

.50	 .60	 .40	 .20	 .40	 .50

	

.56	 .84	 .78	 .55	 .65	 .75

	

3.28	 3.55	 3.40	 3.56	 3.54	 3.43

	

4.85	 4.61	 4.95	 4.61	 4.97	 5.00

	

.07	 .08	 .08	 .04	 .08	 .08

	

0.00	 .42	 .23	 0.00	 .36	 .34

	

99.86	 101.47	 100.55	 100.52	 100.88	 100.74

	

34.21	 31.54

	

.90	 .52

	

28.81	 28.51

	

28.40	 30.51

	

2.70	 4.67

	

2.43	 2.93

	

.22	 .26

	

.46	 .51

	

.19	 .21

	

36.16	 35.05	 35.01	 36.72	 34.32	 33.73

	

1.59	 1.02	 .61	 2.03	 .89	 .66

	

28.69	 27.27	 29.28	 27.27	 29.40	 29.57

	

27.72	 30.00	 28.74	 30.09	 29.92	 28.99

	

2.32	 3.65	 3.35	 2.47	 2.70	 3.20

	

2.46	 3.02	 2.38	 1.31	 2.33	 3.14

	

.20	 .24	 .22	 .13	 .21	 .29

	

.44	 .49	 .44	 .29	 .44	 .51

	

.17	 .19	 .19	 .09	 .19	 .19

LOCHNAGAR MAJOR ELEMENT DATA

NAME

S102

1±02

Al203

Fe 203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

BL42	 BL43	 8L44

	

75.20	 13.90	 73.70

	

.26	 .32	 .32

	

13.00	 14.40	 14.80

	

.16	 .21	 .21

	

1.05	 1.40	 1.42

	

.03	 .04	 .04

	

.50	 .60	 .50

	

.65	 1.42	 1.44

	

3.27	 3.82	 4.03

	

4.93	 4.46	 4.43

	

.06	 .10	 .11

	

0.00	 .44	 .46

	

99.10	 101.12	 101.56

8L45	 BL46

	

70.50	 72.30

	

.49	 .42

	

14.60	 14.50

	

.30	 .26

	

1.98	 1.76

	

.06	 .05

	

1.10	 1.20

	

1.86	 1.66

	

3.91	 3.59

	

4.23	 4.70

	

.13	 .13

	

.46	 0.00

	

99.59	 100.58

BL47	 BL48

	

71.00	 72.00

	

.41	 .43

	

14.60	 14.90

	

.26	 .27

	

1.76	 1.82

	

.06	 .05

	

1.20	 .90

	

1.58	 1.96

	

3.35	 4.00

	

4.52	 4.53

	

.12	 .13

	

0.00	 .30

	

98.87	 101.29

BAL 100

57.20

1 .27

17.50

.83

5.50

.10

3.50

5.97

3.7'

2.16

.40

.50

98.65

QTZ

COR

OR

AB

AN

DI

NY

MT

ILM

AP

	

34.61	 29.99	 28.66

	

1.23	 .93	 1.00

	

29.16	 26.38	 26.20

	

27.64	 32.29	 34.06

	

2.84	 6.40	 6.43

	

2.66	 3.44	 3.46

	

.23	 .31	 .31

	

.49	 .61	 .61

	

.14	 .26	 .26

	

25.06	 27.21

	

.54	 .78

	

25.02	 27.80

	

33.05	 30.36

	

8.29	 7.39

	

5.41	 5.39

	

.43	 .38

	

.93	 .80

	

.31	 .31

	

28.18	 25.01

	

1.59	 .15

	

26.74	 26.79

	

28.31	 33.81

	

7.06	 8.88

	

5.42	 4.72

	

.38	 .40

	

.78	 .82

	

.28	 .31

7.38

12.78

31.61

24.56

2.05

15.17

1.20

2.41

.95



D48

LOCIINAGAR MAJOR ELEMENT DATA

NAME

Si02

1i02

Al203

Fe203

FeO

MnO

MgO

CaO

Na 20

K20

P205

LO!

TOTAL

BAL 101

72.00

• 65

13.80

• 29

1.90

.06

1 .40

1.73

3.39

4.36

.13

0.00

99.51

BALl 02

75.60

.13

13.50

.11

.72

.01

.20

.35

3.72

5.79

.09

0.00

100.22

QTz

COR

OR

AB

AN

MY

MT

ILM

AP

28.89

.65

25.79

28.65

7.74

6.10

.41

.86

.31

30.45

.68

34.25

31.44

1.15

1.54

.16

.25

.21

CROMAR MAJOR ELEMENT DATA

NAME

Si02

hO 2

Al 203

Fe20]

F eO

MnO

MgO

CaO

Na20

K20

P205

LO I

TOTAL

LU3]A

71.80

.25

15.30

.19

1.28

.03

.80

1.78

4.77

3.28

.10

.45

100 .03

LU33B

72.80

.26

15.50

.20

1.32

.03

.70

1.81

4.87

3.28

.10

.52

101 .39

BL5

77.60

.20

13.21

.15

1 .02

.03

.16

.57

3.30

5.68

.06

.50

102.48

BL6	 LU24

	

76.20	 76.70

	

.19	 .09

	

13.94	 13.26

	

.08	 .10

	

.52	 .68

	

.02	 .03

	

.12	 .08

	

.47	 .52

	

3.47	 3.67

	

5.55	 5.59

	

.04	 .06

	

0.00	 .43

	

100.60	 101.17

LU29

76.90

.12

14.30

.15

.98

.05

.10

.50

6.21

5.22

.02

0.00

100.55

LU30

75.60

.11

13.70

.14

.9'

.05

.10

.53

3.88

5.19

.03

0.00

100.28

QTz

COR

OR

AB

AN

HY

MT

I LM

AP

25.88

.89

19.40

40.31

8.18

3.81

.28

.48

.24

26.36

.87

19.40

41.16

8.33

3.62

.29

.49

.24

34.61

.72

33.60

27.89

2.44

1.86

.22

.38

.14

	

33.3]	 32.26

	

1.45	 .29

	

32.8]	 33.06

	

29.33	 31.02

	

2.07	 2.32

	

.92	 1.27

	

.11	 .15

	

.36	 .17

	

.09	 .09

28.47

.85

30.88

35.58

2.35

1 .83

.21

23

.05

31.19

.79

30.70

32.79

2.44

1.77

.21

.21

.07



LIJ4B	 LU4C

	

70.90	 70.70

	

.60	 .61

	

14.40	 14.20

	

.34	 .32

	

2.28	 2.16

	

.07	 .07

	

1.20	 1.30

	

.60	 .61

	

3.75	 3.75

	

5.39	 5.46

	

.18	 .18

	

0.00	 .91

	

99.71	 100.27

	

24.43	 23.89

	

1.72	 1.43

	

31.88	 32.30

	

31.69	 31.69

	

1.80	 1.85

	

6.01	 6.04

	

.50	 .47

	

1.14	 1.16

	

.43	 .43

LU5

69.90

.57

14.60

.38

2.50

.08

.80

.45

3.70

5.73

.17

.90

99.78

23.11

1 .88

33.89

31.27

1.12

5.47

.54

1.08

.40

D49

MT BATTOCK MAJOR ELEMENT DATA

NAME	 LU1A	 LU1B	 LU2	 LU3	 LU4A

Si02	 73.90	 74.60	 75.60	 75.60	 71.70

1102	 .39	 .38	 .19	 .18	 .59

Al203	 13.20	 13.40	 13.30	 13.50	 14.50

Fe203	 .22	 .22	 .13	 .13	 .34

FeO	 1.44	 1.49	 .88	 .87	 2.24

MnO	 .04	 .04	 .04	 .03	 .07

MgO	 .70	 .10	 .20	 .30	 1.20

CaO	 .80	 .72	 .29	 .45	 .57

Na20	 3.60	 3.70	 3.94	 3.71	 3.18

(20	 4.84	 4.68	 4.82	 5.04	 5.52

P205	 .10	 .10	 .05	 .04	 .17

LOl	 0.00	 .59	 0.00	 0.00	 0.00

TOTAL	 99.23	 100.63	 99.64	 99.85	 100.67

QTZ	 31.01	 31.87	 33.00	 32.78	 24.62

COR	 .81	 1.16	 1.18	 1.20	 1.66

OR	 28.63	 27.68	 28.51	 29.81	 32.65

AB	 30.43	 31.27	 33.30	 31.36	 31.95

AN	 3.32	 2.92	 1.11	 1.97	 1.72

HY	 3.64	 3.74	 1.76	 2.00	 5.96

MI	 .31	 .32	 .19	 .19	 .49

ILM	 .14	 .72	 .36	 .34	 1.12

AP	 .24	 .24	 .12	 .09	 .40

MT BATTOCK MAJOR ELEMENT DATA

NAME	 LU6	 LU18	 LU19	 LU25
	

LU26	 LU27

Si02	 77.90	 76.60	 77.50	 74.40
	

74.10	 75.30

1102	 .10	 .17	 .17	 .26	 .25	 .29

Al203	 13.10	 13.40	 12.30	 13.50
	

13.40	 13.30

Fe2O3	 .09	 .13	 .12	 .18	 .17	 .19

FeO	 .58	 .85	 .77	 1.21
	

1.15	 1.25

MnO	 .03	 .04	 .03	 .05	 .05	 .05

MgO	 .10	 .20	 .10	 .30	 .30	 .40

CaO	 .35	 .53	 .37	 1.06
	

1.01	 1.17

Na20	 4.06	 3.63	 3.50	 3.66
	

3.58	 3.58

X20	 4.64	 4.63	 4.69	 5.01
	

5.09	 4.73

P205	 .02	 .06	 .05	 .08	 .07	 .08

LOl	 .30	 .53	 .60	 .33	 .31	 .19

TOTAL	 101.25	 100.77	 100.20	 100.04
	

99.48	 100.52

QTZ	 35.31	 35.85	 37.80	 30.57
	

30.55	 32.61

COR	 .83	 1.58	 .90	 .30	 .32	 .34

OR	 27.45	 27.39	 27.74	 29.63
	

30.11	 27.98

AB	 34.14	 30.68	 29.58	 30.93
	

30.26	 30.26

AN	 1.61	 2.24	 1.51	 4.74
	

4.56	 5.29

HY	 1.13	 1.74	 1.34	 2.47
	

2.39	 2.74

MT	 .13	 .18	 .17	 .26	 .25	 .27

ILM	 .19	 .32	 .32	 .49	 .68	 .55

AP	 .05	 .14	 .12	 .19	 .17	 .19



D50

HILL OF FARE MAJOR ELEMENT DATA

NAME	 LU7	 LU8	 LIlY	 LU1O	 Lull

Si02	 77.30	 78.30	 76.30	 76.40	 76.70

Ti02	 .18	 .17	 .18	 .18	 .16

Al2O3	 12.00	 13.20	 12.30	 13.40	 13.20

Fe203	 .12	 .12	 .12	 .12	 .12

FeO	 .80	 .83	 .80	 .83	 .79

MnO	 .04	 .04	 .05	 .05	 .03

MgO	 .20	 .20	 .20	 .20	 .10

CaO	 .65	 .60	 .67	 .74	 .44

Na20	 3.77	 3.89	 3.97	 3.97	 3.90

K20	 4.62	 4.85	 4.66	 4.95	 4.84

P205	 .04	 .05	 .04	 .05	 .05

LOl	 0.00	 .27	 0.00	 .44	 .38

TOTAL	 99.72	 102.52	 99.29	 101.33	 100.70

QTZ	 35.68	 35.03	 33.38	 31.99	 33.94

COR	 --	 .56	 --	 .27	 .85

OR	 27.33	 28.69	 27.56	 29.28	 28.63

AB	 31.86	 32.88	 33.55	 33.55	 32.96

AN	 2.14	 2.65	 1.94	 3.35	 1.86

DI.70	 --	 .96	 --	 --

HY	 1.29	 1.70	 1.18	 1.70	 1.38

Mt	 .17	 .18	 .17	 .18	 .17

ILM	 .34	 .32	 .34	 .34	 .30

AP	 .09	 .12	 .09	 .12	 .12

HILL OF FARE MAJOR ELEMENT DATA

NAME	 LUll	 FIFIOO

Si02	 76.90	 76.80

Ti02	 .08	 .25

Al203	 13.90	 13.60

Fe203	 .08	 .16

FeO	 .54	 1.07

MnO	 .03	 .04

MgO	 .10	 .30

CaO	 .57	 .70

Na2O	 3.73	 4.02

K20	 4.97	 5.04

P205	 .04	 .08

LOI	 .42	 .32

TOTAL	 101.36	 102.38

OTZ	 34.45	 31.64

COR	 1.43	 .43

OR	 29.40	 29.81

AB	 31.52	 33.98

AN	 2.57	 2.95

HY	 1.09	 2.24

MT	 .12	 .23

ILM	 .15	 .48

AP	 .09	 .19

LIJ12	 LU13	 LU14

	

76.30	 76.90	 78.40

	

.16	 .19	 .14

	

12.60	 13.40	 12.50

	

.10	 .12	 .09

	

.69	 .81	 .63

	

.02	 .09	 .01

	

.20	 .10

	

.45	 .48	 .38

	

3.88	 3.65	 3.69

	

4.68	 5.09	 5.04

	

.04	 .05	 .04

	

0.00	 .41	 .24

	

99.02	 101.39	 101.26

	

34.30	 34.35	 36.31

	

.41	 1.12	 .36

	

27.68	 30.11	 29.81

	

32.19	 30.85	 31.19

	

1.97	 2.06	 1.63

	

1.20	 1.73	 1.11

	

.15	 .18	 .14

	

.30	 .36	 .27

	

.09	 .12	 .09



BA5	 BAS

	

74.60	 76.80

	

.20	 .21

	

13.20	 13.20

	

.14	 .15

	

.94	 .98

	

.05	 .05

	

.40	 .30

	

.61	 .69

	

3.62	 3.66

	

5.11	 4.83

	

.06	 .07

	

0.00	 .38

	

98.93	 101.31

	

31.55	 34.56

	

.73	 .85

	

30.23	 28.57

	

30.59	 30.93

	

2.64	 2.97

	

2.36	 2.16

	

.20	 .21

	

.38	 .40

	

.14	 .17

BA?	 BAB

	

76.50	 76.60

	

.21	 .21

	

13.00	 12.60

	

.14	 .14

	

.94	 .96

	

.41	 .04

	

.40	 .30

	

.75	 .72

	

3.70	 3.56

	

4.89	 6.77

	

.06	 .07

	

0.00	 .35

	

99.01	 100.30

	

31.22	 35.25

	

.38	 .46

	

28.92	 28.21

	

31.27	 29.92

	

3.33	 3.12

	

3.02	 2.11

	

.21	 .21

	

.40	 .40

	

.14	 .17

BA13	 8A14

	

76.10	 78.20

	

.18	 .11

	

12.50	 12.80

	

.12	 .08

	

.79	 .52

	

.04	 .05

	

.30	 .10

	

.57	 .55

	

3.62	 3.70

	

4.83	 4.87

	

.07	 .04

	

0.00	 .25

	

99.11	 101.27

	

34.49	 36.37

	

.43	 .52

	

28.57	 28.81

	

30.59	 31.27

	

2.37	 2.47

	

1.87	 1.06

	

.17	 .11

	

.34	 .21

	

.17	 .09

8A15	 BA16

	

76.90	 77.80

	

.12	 .12

	

12.60	 12.70

	

.08	 .10

	

.56	 .69

	

.06	 .05

	

.10	 .17

	

.52	 .58

	

3.79	 3.67

	

4.73	 4.73

	

.04	 .05

	

.28	 .31

	

99.78	 100.97

	

35.12	 36.41

	

.38	 .59

	

27.98	 27.98

	

32.03	 31.02

	

2.32	 2.55

	

1.11	 1.50

	

.12	 .15

	

.23	 .23

	

.09	 .12

D5 1

BENNACHIE MAJOR ELEMENT DATA

NAME	 BA1	 BA2	 BA3	 BA4

Si02	 74.00	 74.40	 75.80	 75.40

Ti02	 .30	 .33	 .17	 .21

Al203	 13.60	 13.50	 12.90	 13.10

Fe203	 .17	 .21	 .11	 .14

FeO	 1.15	 1.38	 .73	 •93

MnO	 .03	 .06	 .03	 .05

MgO	 .50	 .50	 .30	 .40

CaO	 .37	 1.08	 .61	 .72

Na20	 3.14	 3.64	 3.73	 3.78

K20	 6.29	 4.94	 5.02	 4.71

P205	 .08	 .11	 .06	 .06

LOl	 0.00	 .38	 0.00	 0.00

TOTAL	 99.63	 100.53	 99.46	 99.50

QTZ	 29.56	 30.61	 32.75	 32.72

CUR	 1.13	 .45	 .35	 .60

OR	 37.20	 29.22	 29.69	 27.86

AB	 26.54	 30.76	 31.52	 31.95

AN	 1.31	 4.64	 2.64	 3.18

NY	 2.77	 3.17	 1.77	 2.33

MT	 .25	 .30	 .16	 .20

ILM	 .57	 .63	 .32	 .40

AP	 .19	 .26	 .14	 .14

BENNACHIE MAJOR ELEMENT DATA

NAME	 BAY	 BA1O	 BAll	 BAl2

Si02	 75.00	 77.60	 77.90	 79.80

Ti02	 .19	 .21	 .21	 .19

Al203	 12.90	 13.00	 12.20	 13.20

Fe203	 .13	 .15	 .14	 .13

FeO	 .88	 .98	 .93	 .86

MnO	 .04	 .05	 .06	 .05

MgO	 .40	 .30	 .20	 .20

CaO	 .70	 .47	 .57	 .64

Na20	 3.65	 3.66	 3.46	 3.65

K20	 4.97	 4.66	 4.68	 5.11

P205	 .06	 .05	 .07	 .07

L0I	 0.00	 0.00	 .22	 .30

TOTAL	 98.92	 101.12	 100.64	 106.20

QTZ	 32.16	 36.43	 37.83	 36.88

CUR	 .37	 1.19	 .56	 .65

OR	 29.40	 27.56	 27.68	 30.23

AB	 30.85	 30.93	 29.24	 30.85

AN	 3.08	 2.01	 2.37	 2.72

NY	 2.26	 2.16	 1.85	 1.74

MT	 .19	 .21	 .20	 .19

ILM	 .36	 .40	 .40	 .36

AP	 .14	 .12	 .17	 .17



BA2 1

77.40

.18

12.40

.11

.75

.03

.20

.55

3.52

4.70

.05

0.00

99.90

37.03

.63

27.80

29.75

2.40

1.54

.16

.34

.12

BA22	 BA23

	

76.90	 76.70

	

.08	 .25

	

12.40	 13.10

	

.07	 .17

	

.47	 1.11

	

.02	 .06

	

.10	 .30

	

.48	 .86

	

4.38	 3.66

	

3.92	 4.63

	

.03	 .08

	

.22	 .34

	

99.07	 101.26

	

34.93	 34.81

	

.14	 .68

	

23.19	 21.39

	

37.02	 30.93

	

2.19	 3.75

	

.95	 2.34

	

.10	 .24

	

.15	 .48

	

.01	 .19

BA31	 BA3O

	

72.80	 77.90

	

.44	 .13

	

13.73	 12.66

	

.26	 .09

	

1.74	 .58

	

.06	 .05

	

.49	 .09

	

1.19	 .59

	

3.78	 3.77

	

4.73	 4.51

	

.16	 .06

	

.52	 .28

	

99.88	 100.69

	

28.67	 36.94

	

.55	 .59

	

27.98	 26.68

	

31.95	 31.86

	

4.99	 2.67

	

3.57	 1.09

	

.38	 .13

	

.84	 .25

	

.33	 .09

052

BENNACHIE MAJOR ELEMENT DATA

NAME	 BAll	 BA18	 8A20

Si02	 17.90	 71.00	 76.10

1102	 .15	 .20	 .13

Al203	 12.40	 12.90	 13.00

Fe203	 .13	 .14	 .10

FeO	 .85	 .90	 .69

MnO	 .06	 .06	 .04

MgO	 .30	 .20	 .20

CaO	 .58	 .60	 .62

Na20	 3.36	 3.73	 3.84

K20	 4.63	 4.80	 4.84

P205	 .06	 .06	 .04

LOl	 .25	 .27	 0.00

TOTAL	 100.67	 100.86	 99.60

OTZ	 38.42	 34.83	 33.17

COR	 .94	 .61	 .40

OR	 27.39	 28.39	 28.63

AB	 28.40	 31.52	 32.45

AN	 2.49	 2.59	 2.82

HY	 2.06	 1.82	 1.54

MT	 .18	 .20	 .15

ILM	 .29	 .38	 .25

AP	 .14	 .14	 .09

BENNACHIE MAJOR ELEMENT DATA

NAME	 BAJ2	 BA33

Si02	 73.53	 75.18

1102	 .40	 .32

Al203	 13.55	 13.37

Fe203	 .20	 .20

FeO	 1.33	 1.30

MnO	 .04	 .04

MgO	 .59	 .36

CaO	 .87	 .87

Na20	 3.32	 3.35

K20	 5.32	 5.41

P205	 .12	 .10

LOl	 0.00	 .37

TOTAL	 99.27	 100.87

012	 30.59	 31.97

COR	 1.02	 .64

OR	 31.47	 32.00

AB	 28.06	 28.31

AN	 3.54	 3.67

MY	 3.16	 2.66

Ml	 .29	 .28

ILM	 .76	 .61

AP	 .28	 .24



NAME

Si02

Ti02

Al203

Fe203

FeO

Mn 0

MgO

CaO

Na20

K20

P205

LOl

TOTAL

32-70

73.10

.28

15.10

.22

1.49

.04

• 60

1.13

4.30

4.04

.11

.62

101 .04

NAME

Si02

Ti02

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOI

TOTAL

17-38

73.40

.47

14.60

.37

2.48

.03

.70

2.40

3.66

3.40

.17

0.00

101 .69

D53

BLACKBURN MAJOR ELEMENT DATA

	

31-69b	 31-69a

	

75.60	 73.10

	

.16	 .31

	

13.52	 14.90

	

.14	 .24

	

.91	 1.58

	

.02	 .05

	

.20	 .60

	

.67	 1.86

	

3.76	 4.33

	

4.97	 3.76

	

.08	 .12

	

.46	 .68

	

100.49	 101.53

	

33-71b	 33-71a

	

62.20	 69.78

	

1.29	 .60

	

16.80	 15.12

	

1.03	 .44

	

6.87	 2.96

	

.07	 .03

	

2.40	 .82

	

3.16	 2.38

	

3.76	 3.11

	

3.38	 4.23

	

.36	 .27

	

0.00	 .55

	

101.32	 100.29

BB 1

72.11

.32

15.19

.24

1.61

.06

.65

1.92

4.61

3.38

.12

.50

100.71

26.48

73

19.99

38.96

8.75

3.95

.35

.61

28

33-72

71.55

.36

15.04

.30

2.03

.03

.56

1.94

3.28

3.96

.17

.44

99.67

QTZ	 28.56	 32.51	 27.87

COR	 1.85	 .91	 .60

OR	 23.90	 29.40	 22.24

AB	 36.34	 31.78	 36.60

AN	 4.89	 2.80	 8.45

NY	 3.65	 1.83	 3.77

MT	 .32	 .20	 .34

ILM	 .53	 .30	 .59

AP	 .26	 .19	 .28

ABERDEEN MAJOR ELEMENT DATA

AB 1

69.60

.58

15.23

.44

2.92

.03

.82

2.36

3.31

4.22

.27

.41

100.19

QTz

COP

OR

AB

AN

NY

MT

ILM

AP

31.71

.92

20. 11

30.93

10.80

5.26

.54

.89

.40

	

13.57	 27.98

	

2.05	 1.73

	

19.99	 25.02

	

31.78	 26.28

	

13.34	 10.05

	

15.71	 6.16

	

1.49	 .64

	

2.45	 1.14

	

.85	 .64

31.39

2.22

23.42

27.72

8.52

4.32

.44

.68

.40

26.74

1 .55

24.96

27.97

9.95

6.13

.64

1.10

.64



D54

COVE BAY MAJOR ELEMENT DATA

NAME	 16-32	 16-33	 16-34

Si02	 71.77	 69.62	 70.84

Ti02	 .58	 .66	 .43

Al203	 15.53	 16.05	 15.20

Fe203	 .37	 .49	 .34

FeO	 2.49	 3.25	 2.25

MnO	 .04	 .06	 .04

Mg0	 .85	 1.07	 .74

CaO	 1.25	 2.46	 1.96

Na20	 2.92	 3.76	 3.11

K20	 4.10	 2.43	 4.05

P205	 .24	 .17	 .21

LOI	 1.22	 .91	 1.16

TOTAL	 101.37	 100.93	 100.32

OTZ	 34.20	 29.91	 31.00

COR	 4.58	 3.15	 2.62

OR	 24.25	 14.37	 23.96

AB	 24.68	 31.78	 26.28

AN	 4.64	 11.10	 8.36

HY	 5.49	 7.24	 5.04

MT	 .54	 .71	 .49

ILM	 1.10	 1.25	 .82

AP	 .57	 .40	 .50

	

17-35	 17-36

	

69.27	 74.55

	

.46	 .15

	

15.10	 13.91

	

.38	 .14

	

2.50	 .91

	

.03	 .02

	

.77	 .24

	

2.26	 1.08

	

3.43	 2.62

	

3.70	 5.70

	

.20	 .12

	

.42	 .60

	

98.52	 100.04

	

28.03	 34.45

	

1.80	 1.73

	

21.89	 33.71

	

28.99	 22.14

	

9.91	 4.58

	

5.48	 1.95

	

.54	 .20

	

.87	 .29

	

.47	 .28

	

17-37	 17-38

	

71.11	 73.40

	

.33	 .47

	

14.82	 14.60

	

.28	 .37

	

1.90	 2.48

	

.03	 .03

	

.56	 .70

	

1.78	 2.40

	

3.29	 3.66

	

4.68	 3.31

	

.17	 .17

	

.52	 0.00

	

99.47	 101 .60

	

28.56	 32.05

	

1.49	 1.02

	

27.68	 19.58

	

27.81	 30.93

	

7.73	 10.80

	

4.14	 5.26

	

.41	 .54

	

.63	 .89

	

.40	 .40

PETERHEAD MAJOR ELEMENT DATA

NAME

Si02

TIO2

Al203

Fe203

FeO

MnO

MgO

CaO

Na20

K20

P205

LOl

TOTAL

BI-13	 BH4	 BH5

	

76.70	 77.20	 76.40

	

.06	 .20	 .21

	

13.30	 13.10	 13.00

	

.12	 .21	 .22

	

.79	 1.42	 1.48

	

.01	 .02	 .02

	

.20	 .20	 .20

	

.13	 .53	 .43

	

4.10	 3.48	 3.49

	

4.19	 5.28	 5.35

	

.03	 .06	 .05

	

0.00	 .58	 .50

	

99.62	 102.28	 101.36

BH6	 Bill	 BH9	 BH1O	 25-57

	

71.10	 76.00	 77.30	 78.10	 85.57

	

.67	 .22	 .20	 .20	 .02

	

13.20	 17.20	 13.90	 13.50	 8.16

	

.44	 .17	 .22	 .21	 .03

	

2.94	 1.15	 1.44	 1.43	 .22

	

.07	 .02	 .03	 .03	 0.00

	

.80	 .30	 .20	 .30	 0.00

	

1.32	 .04	 .58	 .73	 .12

	

3.87	 .16	 3.46	 3.65	 3.17

	

4.59	 6.19	 5.42	 5.36	 2.56

	

.11	 .06	 .11	 .05	 .04

	

0.00	 0.00	 .65	 .56	 .28

	

98.91	 101.49	 103.51	 106.12	 100.18

QTz

COR

OR

AB

AN

DI

NY

MT

ILM

AP

	

35.67	 34.42	 33.44

	

1.84	 .82	 .79

	

24.78	 31.23	 31.64

	

34.65	 29.41	 29.50

	

.45	 2.24	 1.81

	

1.76	 2.63	 2.72

	

.17	 .31	 .32

	

.11	 .38	 .40

	

.07	 .14	 .12

	

25.42	 50.08	 34.11	 33.41	 56.93

--	 10.24	 1.53	 .47	 .04

	

27.15	 36.61	 32.06	 31.70	 15.14

	

32.71	 1.35	 29.24	 30.85	 26.79

	

5.05	 -.06	 2.16	 3.30	 .33

	

.67	 --	 --	 --	 --

	

6.02	 2.39	 2.69	 2.91	 .35

	

.64	 .25	 .31	 .31	 .05

	

.89	 .42	 .38	 .38	 .04

	

.26	 .09	 .26	 .12	 .09



D55

PETERHEAD MAJOR ELEMENT DATA

NAME

Si02

1i02

Al203

Fe203

FeO

MnO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

25-58

77. 11

.18

13.01

.17

1.13

.01

.24

.40

3.55

5.17

.06

.54

101 .57

25-59

75.66

.18

13.04

.19

1 .29

.03

.28

.71

3.54

5.52

.05

.59

101 .09

OTz

COR

OR

AB

AN

NY

MT

ILM

AP

34.79

97

30.58

30.00

1.59

2.24

.25

.34

.14

31.16

.05

32.65

29.92

3.20

2.67

.28

.34

.12

STRITCHEN MAJOR ELEMENT DATA

NAME

Si02

Ti02

Al203

Fe 2 03

FeO

MriO

Mg 0

CaO

Na20

K20

P205

LOl

TOTAL

26-60

72.30

.55

14.50

.40

2.65

.06

.90

1.41

2.80

4.91

.17

.84

101 .49

27-63

72.40

.46

14.70

.33

2.21

.05

.70

1.04

2.86

5.73

.16

.71

101 .36

27-62

74.20

.47

14.73

.30

2.01

.03

.20

.08

3.05

5.52

.05

1.15

101 .79

27-6 lb

72.60

.63

13.80

.46

3.09

.06

1.10

1.71

2.86

4.70

.17

0.00

101.16

27-61 a

74.20

.47

14.78

.23

1.56

.04

.10

.06

4.48

4.90

.04

.67

101 .53

QTZ

CUR

OR

AB

AN

NY

MT

ILM

AP

31.55

2.40

29.04

23.66

5.89

5.97

.58

1.05

.40

29.50

2.27

33.89

24. 17

4.12

4 .86

.48

.81

.38

33.68

3.70

32.65

25.78

.07

3.21

.44

.89

.12

31.20

1.32

27.80

24.00

7.38

7.08

.67

1 .20

.40

28.26

2.08

28.98

37.86

.04

2.21

.34

.89

.09



EN 1 4

16.0

311.0

42.0

38.0

5.5

104.0

21.0

4.0

16.0

12.0

2.0

18.0

4.0

69.0

136.0

51.0

411.0

7.0

2.0

0.0

3.5

0.0

0.0

0.0

0.0

5.0

0.0

12.0

EN 1 6

16.0

303.0

44.0

48.0

6.0

190.0

22.0

11.0

17.0

14.0

1.0

13.0

3.0

48.0

95.0

38.0

467.0

4.0

2.0

0.0

2.4

0.0

0.0

0.0

0.9

5.0

0.0

6.0

EN 1 7

15.0

287.0

40.0

55.0

4.4

199.0

18.0

6.0

16.0

8.0

2.0

16.0

4.0

36.0

78.0

32.0

620.0

3.0

2.0

0.0

2.4

0.0

0.0

0.0

0.0

6.0

0.0

2.0

EN2O

15.0

293.0

39.0

59.0

6.5

201.0

20.0

13.0

17.0

22.0

1.0

11.0

4.0

43.0

86.0

36.0

400.0

9.0

3.0

0.0

3.5

0.0

0.0

0.0

1.0

5.0

0.1

6.0

EN2 1

16.0

289.0

41.0

52.0

6.7

130.0

20.0

6.0

16.0

6.0

2.0

11.0

3.0

45.0

88.0

38.0

480.0

3.0

2.0

0.0

3.4

0.0

0.0

0.0

0.0

4.0

0.0

11.0

EN22

15.0

298.0

40.0

55.0

4.0

182.0

19.0

11.0

17.0

18.0

1.0

13.0

4.0

38.0

81.0

34.0

458.0

4.0

2.0

0.0

3.1

0.0

0.0

0.0

0.5

5.0

0.0

5.0

EN23

14.0

278.0

37.0

68.0

4.9

169.0

18.0

16.0

18.0

18.0

1.0

12.0

4.0

51.0

103.0

37. 0

433 .0

6.0

2.0

0.0

'1.8

0.0

0.0

0.0

0.0

4.0

0.7

6.0

El

APPENDIX E. TRACE ELEMENT DATA.

ENNERDALE TRACE

ROCK NAME:- ENS

Nb	 7.0

Zr	 202.0

V	 13.0

Sr	 56.0

LI	 5.4

Rb	 150.0

Th	 23.0

Pb	 5.0

Ga	 15.0

Zn	 6.0

Ni	 3.0

V	 18.0

Cr	 2.0

La	 22.0

Ce	 57.0

Nd	 20.0

Ba	 641.0

Li	 3.0

Be	 1.0

8	 0.0

Co	 4.0

Ag	 0.0

Cd	 0.0

81	 0.0

Mo	 0.0

W	 2.0

Cu	 0.0

Sn	 8.0

ROCK NAME:- EN18

Nb	 15.0

Zr	 276.0

V	 38.0

Sr	 56.0

U	 5.6

Rb	 214.0

Th	 18.0

Pb	 6.0

Ga	 16.0

Zn	 8.0

Ni.	 2.0

V	 16.0

Cr	 6.0

La	 37.0

Ce	 75.0

Nd	 33.0

Ba	 658.0

Li	 4.0

Be	 2.0

B	 0.0

Co	 2.1

Ag	 0.0

Cd	 0.0

81	 0.0

Mo	 0.0

W	 5.0

Cu	 0.0

Sn	 2.0

ELEMENT DATA

EN 1 3

15.0

299.0

40.0

54.0

4.8

131 .,O

19.0

4.0

16.0

11.0

2.0

17.0

5.0

41.0

83.0

34.0

578.0

4.0

2.0

0.0

1.5

0.0

0.0

0.0

0.0

2.0

0.0

6.0

EN1 9

15.0

291.0

17.0

39.0

5.0

72.0

17.0

4.0

14.0

4.0

0.0

11.0

6.0

10.0

31.0

14.0

205.0

2.0

2.0

0.0

2.1

0.0

0.0

0.0

0.0

2.0

0.0

16.0



E2

ENNEROALE

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE

- EN24

15.0

291 .0

43.0

51.0

6.2

195.0

23.0

14.0

18.0

25.0

2.0

12.0

3.0

42.0

88.0

36.0

403.0

5.0

3.0

0.0

3.6

0.0

0.0

0.0

0.2

6.0

1.9

6.0

ELEMENT DATA

EN25

15.0

298.0

36.0

46.0

5.2

145.0

18.0

8.0

18.0

18.0

2.0

12.0

7.0

27.0

68.0

27.0

357.0

4.0

3.0

0.0

3.1

0.0

0.0

0.0

0.2

4.0

0.0

10.0

EN26

15.0

302.0

31.0

39.0

6.5

131.0

21.0

6.0

18.0

14.0

3.0

12.0

4.0

35.0

95.0

31.0

411.0

7.0

2.0

0.0

4.8

0.0

0.0

0.0

0.2

4.0

0.0

6.0

EN27

16.0

298.0

48.0

50.0

5.0

151.0

21.0

7.0

17.0

12.0

1.0

12.0

4.0

53.0

104 .0

40.0

446.0

2.0

2.0

0.0

3.5

0.0

0.0

0.0

1.7

4.0

0.0

15.0

EN28

15.0

302.0

29.0

49.0

4.5

204.0

22.0

15.0

17.0

0.0

2.0

11.0

5.0

19.0

78.0

18.0

404.0

9.0

2.0

3.0

4.3

0.0

0.0

0.0

2.3

7.0

0.5

6.0

EN29

10.0

164.0

27.0

105.0

7.2

198.0

15.0

9.0

17.0

4.0

2.0

16.0

8.0

26. 0

55.0

23.0

327.0

9.0

1.0

0.0

2.4

0.7

0.0

0.0

0.0

3.0

0.0

8.0

ROCK NAME:- EN3O

Nb
	

11.0

Zr
	

163.0

V
	

27.0

Sr
	

62.0

U
	

5.3

Rb
	

227.0

Th
	

25.0

Pb
	

21.0

Ga
	

17.0

Zn
	

14.0

Ni
	

1.0

V
	

8.0

Cr
	

6.0

La
	

23.0

Ce
	

71.0

Nd
	

20.0

Ba
	

412.0

Li
	

7.0

Be
	

3.0

B
	

0.0

Co
	

2.7

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

5.0

Cu
	

0.0

Sn
	

6.0



E3

ESKDALE TRACE ELEMENT

ROCK NAME:- ED1

Nb	 15.0

Zr	 203.0

V	 57.0

Sr	 233.0

U	 4.6

Rb	 169.0

Th	 17.0

Pb	 31.0

Ga	 20.0

Zn	 38.0

Ni	 4.0

V	 43.0

Cr	 17.0

La	 41.0

Ce	 89.0

Nd	 39.0

Ba	 656.0

Li	 49.0

Be	 2.0

B	 30.0

Co	 7.4

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 1.1

W	 3.0

Cu	 14.6

Sn	 6.0

ROCK NAME:- ED?

Nb	 7.0

Zr	 103.0

V	 25.0

Sr	 119.0

U	 6.0

Rb	 185.0

Th	 8.0

Pb	 50.0

Ga	 16.0

Zn	 26.0

Ni	 3.0

V	 20.0

Cr	 10.0

La	 21.0

Ce	 47.0

Nd	 22.0

Ba	 339.0

Li	 24.0

Be	 9.0

8	 15.0

Co	 4.9

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.2

W	 6.0

Cu	 2.2

Sn	 6.0

DATA

ED2

13.0

198.0

44.0

209.0

3.2

181.0

16.0

31.0

20.0

42.0

5.0

42.0

21.0

38.0

82.0

37 . 0

645.0

51.0

2.0

31 .0

9.0

0.0

0.0

0.0

0.3

6.0

8.7

5.0

ED8

14.0

199 .0

39.0

203.0

3.8

179.0

13.0

34 .0

21.0

46.0

3.0

46.0

22.0

34 .0

75.0

32.0

555.0

141.0

2.0

124.0

9.4

0.0

0.08

2.1

0.6

5.0

11.8

7.0

ED3

13.0

199.0

43.0

222.0

3.5

168.0

15.0

29.0

21.0

41.0

5.0

40.0

17.0

40.0

86.0

38.0

640.0

46.0

2.0

26.0

5.1

0.0

0.0

0.0

1.1

5.0

4.3

6.0

ED9

13.0

185.0

40.0

202.0

4.0

179.0

11.0

28.0

21.0

46.0

4.0

46.0

18.0

33.0

75.0

32.0

555.0

147.0

2.0

37.0

15.1

0.0

0.56

2.0

0.9

4.0

41.6

5.0

ED4

13.0

59.0

20.0

45.0

4.9

203.0

8.0

21 .0

20.0

14.0

0.0

3.0

4.0

6.0

18.0

10.0

287.0

4.0

2.0

3.0

2.5

0.0

0.0

0.0

0.0

1.0

0.0

4.0

ED 10

13.0

200.0

36.0

170.0

3.4

179.0

15.0

25.0

20.0

33.0

6.0

36.0

19.0

42.0

87.0

38.0

806.0

52.0

2.0

0.0

5.6

0.0

0.0

0.0

0.6

4.0

12.6

6.0

ED5

3.0

44.0

15.0

68.0

7.3

192.0

6.0

51.0

13.0

11.0

5.0

8.0

4.0

8.0

20.0

11.0

239 .0

8.0

12.0

0.0

1.2

0.0

0.0

0.0

0.2

7.0

0.0

0.0

ED1 1

11.0

70.0

27.0

20.0

7.6

306.0

13.0

22.0

21.0

26.0

1.0

7.0

4.0

13.0

33.0

16.0

107.0

9.0

1.0

20. 1

1.4

0.0

0.0

0.0

0.5

4.0

1.3

13.0

ED6

2.0

26.0

10.0

40.0

9.3

191.0

3.0

57.0

10.0

10.0

0.0

4.0

5.0

4.0

15.0

8.0

180.0

4.0

11.0

0.0

0.3

0.0

0.04

0.0

0.1

4.0

0.0

0.0

ED1 2

12.0

61.0

24.0

14.0

7.1

315.0

8.0

17.0

23.0

35.0

1.0

4.0

2.0

7.0

21.0

10.0

54.0

9.0

2.0

14.0

1.6

0.0

0.0

0.0

0.0

5.0

0.0

15.0



E4

ESKDALE TRACE ELEMENT

ROCK NAME:- E013

Nb	 11.0

Zr	 62.0

Y	 23.0

Sr	 17.0

U	 4.5

Rb	 299.0

Th	 8.0

Pb	 14.0

Ga	 21.0

Zn	 25.0

Ni	 0.0

V	 3.0

Cr	 3.0

La	 6.0

Ce	 22.0

Nd	 11.0

Ba	 84.0

Li	 10.0

Be	 3.0

B	 7.0

Co	 3.2

Ag	 0.0

Cd	 0.0

0.0

Mo	 0.0

w	 5.0

Cu	 0.2

Sn	 12.0

ROCK NAME:- ED19

Nb	 12.0

Zr	 100.2

Y	 16.0

Sr	 27.0

U	 2.1

Rb	 266.0

Th	 10.0

Pb	 14.0

Ga	 21.0

Zn	 18.0

Ni	 2.0

V	 14.0

Cr	 6.0

La	 5.0

Ce	 32.0

Nd	 9.0

Ba	 247.0

Li	 35.0

Be	 2.0

B	 7.0

Co	 1.5

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 4.0

Cu	 0.0

Sn	 9.0

DATA

ED 14

10.0

68.0

29.0

26.0

2.6

255.0

10.0

25.0

19.0

19.0

1.0

6.0

5.0

18.0

42.0

19.0

133.0

11.0

2.0

6.0

2.5

0.0

0.0

0.0

0.1

6.0

6.2

8.0

ED2 1

9.0

91.0

14.0

42.0

2.7

276.0

9.0

17.0

21.0

10.0

1.0

10.0

6.0

5.0

26.0

9.0

197.0

13.0

3.0

9.0

0.6

0.0

0.0

0.0

0.0

3.0

0.0

10.0

ED 15

12.0

71.0

19.0

13.0

2.4

361.0

9.0

10.0

20.0

27.0

2.0

5.0

4.0

9.0

27.0

13.0

47.0

32.0

3.0

15.0

3.0

0.0

0.0

0.0

0.0

6.0

0.0

15.0

ED22

9.0

78.0

12.0

30.0

2.6

296.0

9.0

15.0

20.0

19.0

2.0

11.0

7.0

6.0

32.0

13.0

186.0

15.0

2.0

5.0

0.3

0.0

0.0

0.0

0.0

4.0

0.0

11.0

ED 16

9.0

89.0

19.0

36.0

3.1

224 .0

9.0

15.0

17.0

18.0

2.0

12.0

6.0

26.0

46.0

27.0

158 .0

17.0

2.0

7.0

3.0

0.0

0.0

0.0

0.0

4.0

0.0

8.0

E023

11.0

200.0

38.0

71.0

3.1

234.0

20.0

15.0

19.0

23.0

3.0

33.0

11.0

35.0

70.0

32.0

564.0

28.0

2.0

9.0

3.5

0.0

0.0

0.0

0.0

5.0

9.7

11.0

ED 17

11.0

94.0

16.0

30.0

2.2

321.0

10.0

18.0

20.0

18.0

3.0

15.0

7.0

14.0

413 .0

19.0

163.0

16.0

2.1)

10.0

2.4

0.0

0.0

0.0

0.0

4.0

0.0

9.0

ED27

12.0

76.0

21 .0

26.0

2.8

305.0

8.0

11.0

21 .0

22.0

1.0

7.0

4.0

11.0

31.0

14.0

81.0

22.0

3.0

7.0

0.8

0.0

0.0

0.0

0.0

8.0

0.0

13.0

ED1 8

11.0

103.0

17.0

36.0

2.1

308.0

10.0

21.0

20.0

29.0

1.0

14.0

6.0

16.0

40.0

17.0

211.0

83.0

3.0

9.0

0.1

0.0

0.0

0.0

0.0

4.0

3.8

7.0

E028

12.0

63.0

20.0

10.0

2.8

325.0

5.0

15.0

22.0

19.0

2.0

4.0

4.0

7.0

18.0

10.0

51.0

39.0

1.0

13.0

0.6

0.0

• 0.0

0.0

0.0

3.0

0.0

9.0



E5

ESKOALE TRACE ELEMENT

ROCK NAME:- ED29

Nb	 8.0

Zr	 70.0

Y	 21.0

Sr	 26.0

U	 2.0

Rb	 210.0

Ih	 12.0

Pb	 15.0

Ga	 18.0

Zn	 11.0

Ni	 1.0

V	 6.0

Cr	 5.0

La	 5.0

Ce	 20.0

Nd	 8.0

Ba	 189.0

Li.	 9.0

Be	 0.0

B	 3.0

Co	 4.4

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 4.0

Cu	 0.0

Sn	 11.0

ROCK NAME:- E035

Nb	 10.0

Zr	 73.0

V	 14.0

Sr	 22.0

U	 2.4

Rb	 360.0

Th	 9.0

Pb	 21.0

Ga	 22.0

Zn	 16.0

Ni	 1.0

V	 5.0

Cr	 5.0

La	 8.0

Ce	 22.0

Nd	 11.0

Ba	 123.0

Li	 13.0

Be	 1.0

B	 4.0

Co	 3.6

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.0

Cu	 0.0

Sn	 10.0

DATA

ED3O

3.0

24.0

8.0

14.0

1.0

80.0

4.0

4.0

7.0

3.0

0.0

5.0

7.0

7.0

18.0

11.0

81.0

141.0

1.0

6.0

2.3

0.0

0.0

0.0

0.0

1.0

0.0

10.0

ED36

11.0

103.0

31.0

31.0

1.9

317.0

17.0

18.0

20.0

16.0

2.0

6.0

3.0

29.0

59.0

19.0

214.0

12.0

1.0

4.0

3.3

0.0

0.0

0.01

0.0

4.0

0.0

6.0

ED3 1

8.0

57.0

15.0

33.0

1.9

180.0

10.0

12.0

14.0

5.0

2.0

6.0

7.0

6.0

17.0

10.0

202.0

30.0

1.0

1 .v

5.9

0.0

0.0

0.0

0.0

3.0

0.0

11.0

ED38

13.0

77.0

15.0

37.0

7.7

242.0

8.0

9.0

20.0

9.0

1.0

6.0

5.0

12.0

33.0

6.0

146.0

9.0

2.0

86.0

6.1

0.0

0.0

0.6

0.1

4.0

0.0

14.0

ED3 2

11.0

121.0

37.0

35.0

3.4

237.0

18.1]

21.0

17.0

26.0

1.0

11.0

4.0

28.0

60.0

26.0

272.0

88.0

0.0

3 .i

3.0

0.0

0.0

0.0

4.0

0.0

14.0

ED39

12.0

75.0

17.0

42.0

6.3

148.0

8.0

8.0

21.0

7.0

1.0

6.0

5.0

6.0

20.0

12.0

169.0

8.0

2.0

52.0

0.9

0.0

0.0

0.0

0.0

3.0

0.0

16.0

ED33

7.0

49.0

18.0

32.0

1.9

230.0

5.0

24.0

17.0

12.0

2.0

4.0

16.0

10.0

24.0

12.0

170.0

8.0

1.0

2.6

0.0

C. C

0.0

2.0

0.7

4.0

ED4O

12.0

78.0

16.0

45.0

4.6

278.0

10.0

12.0

22.0

7.0

3.0

5.0

6.0

12.0

32.0

16.0

147.0

7.0

2.0

68.0

1.6

0.0

0.0

0.0

0.2

6.0

0.0

30.0

ED34

9.0

59.0

23.0

21.0

2.3

243 .0

10.0

20.0

17.0

7.0

1.0

5.0

5.0

13.0

30. 0

16.0

133.0

23.0

1.0

. .

3.1

0.0

C. C

0.0

.0

0.0

12.0

E04 1

13.0

75.0

16.0

15.0

4.8

369.0

9.0

15.0

22.0

17.0

0.0

7.0

4.0

12.0

30.0

15.0

92.0

70.0

2.0

21.0

1.5

0.0

0.0

0.0

0.0

6.0

0.0

11.0



E6

ESKDALE TRACE ELEMENT

ROCK NAME;- ED42

Nb	 13.0

Zr	 80.0

Y	 17.0

Sr	 19.0

U	 4.3

Rb	 365.0

Th	 9.0

Pb	 16.0

Ga	 23.0

Zn	 20.0

Ni	 2.0

V	 6.0

Cr	 5.0

La	 11.0

Ce	 32.0

Nd	 16.0

Ba	 101.0

Li	 22.0

Be	 2.0

B	 19.0

Co	 2.4

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 8.0

Cu	 0.0

Sn	 10.0

ROCK NAME;- E049

Nb	 10.0

Zr	 69.0

Y	 11.0

Sr	 3.0

U	 3.1

Rb	 311.0

Th	 4.0

Pb	 4.0

Ga	 27.0

Zn	 9.0

Ni	 0.0

V	 8.0

Cr	 8.0

La	 3.0

Ce	 10.0

Nd	 7.0

Ba	 80.0

Li	 6.0

Be	 2.0

B	 53.0

Co	 0.1

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 10.0

Cu	 0.0

Sn	 31.0

DATA

ED43

16.0

61.0

21.0

8.0

4.4

323.0

7.0

17.0

23.0

28.0

1.0

3.0

4.0

7.0

21.0

11.0

48 .0

178.0

3.0

1.0

3.1

0.0

0.0

0.0

0.0

6.0

0.0

8.0

ED5O

11.0

71.0

11.0

4.0

3.7

340.0

8.0

4.0

26.0

11.0

1.0

8.0

5.0

4.0

12.0

8.0

78.0

6.0

2.0

38.0

0.9

0.0

0.0

0.0

0.0

12.0

0.0

25.0

ED44

12.0

41.0

11.0

16.0

11.0

366.0

5.0

7.0

24.0

12.0

0.0

3.0

3.0

3.0

12.0

7.0

78.0

17.0

3.0

0.0

0.5

0.0

0.0

0.0

0.0

7.0

0.0

8.0

ED5 1

11.0

68.0

12.0

6.0

3.9

322.0

9.0

5.0

23.0

9.0

1.0

8.0

5.0

3.0

13.0

8.0

82.0

9.0

2.0

51.0

2.5

0.1

0.0

0.0

0.0

11.0

0.0

59.0

ED46

7.0

38.0

17.0

18.0

0.6

187.0

5.0

15.0

13.0

5.0

0.0

3.0

4.0

4.0

16.0

8.0

105 .0

41.0

0.0

0.0

8.5

0.0

0.0

0.0

0.0

0.5

0.0

6.0

ED52

10.0

64.0

10.0

6.0

3.8

315.0

5.0

2.0

24.0

9.0

1.0

10.0

5.0

2.0

11.0

7.0

76.0

9.0

2.0

40.0

0.4

0.0

0.0

0.0

0.0

12.0

0.0

48.0

ED47

13.0

63.0

22.0

10.0

2.9

311.0

7.0

18.0

22.0

32.0

0.0

4.0

3.0

7.0

21.0

12.0

58.0

118.0

4.0

4.0

0.8

0.0

0.0

0.0

0.0

4.0

0.0

8.0

ED53

13.0

69.0

19.0

12.0

5.5

368.0

7.0

16.0

22.0

40.0

1.0

5.0

14.0

9.0

23.0

11.0

53.0

126.0

3.0

3.0

2.5

0.0

0.0

0.0

0.0

4.0

0.0

12.0

ED4 8

14.0

61.0

22.0

9.0

4.3

322.0

8.0

20.0

24.0

31.0

1.0

4.0

7.0

7.0

21.0

11.0

49.0

188.0

5.0

1.0

1.6

0.0

0.0

0.0

0.0

6.0

0.0

9.0

EDS4

14.0

208.0

45.0

275.0

2.2

149.0

16.0

32.0

22.0

50.0

5.0

38.0

17.0

45.0

93.0

40.0

672.0

48.0

2.0

22.0

7.4

0.0

0.0

0.0

0.1

4.0

7.7

6.0



El

ESKDALE TRACE ELEMENT

ROCK NAME:- ED55

Nb	 14.0

Zr	 191.0

V	 40.0

Sr	 194.0

U	 2.5

Rb	 157.0

Th	 14.0

Pb	 38.0

Ga	 21.0

Zn	 56.0

Ni	 5.0

V	 36.0

Cr	 17.0

La	 39.0

Ce	 86.0

Nd	 37.0

Ba	 649.0

Li	 32.0

Be	 1.0

B	 5.0

Co	 10.4

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.0

Cu	 10.5

Sn	 1.0

DATA

ED56

15.0

200.0

52.0

158.0

3.3

183. 0

19.0

28.0

20.0

39.0

5.0

37.0

17.0

52.0

102.0

44 .0

650.0

77.0

2.0

18.0

5.5

0.0

0.0

0.0

0.2

5.0

5.4

2.0

ED57

16.0

201.0

41.0

184.0

3.3

158.0

14.0

18.0

19.0

20.0

5.0

39.0

17.0

33.0

70.0

31.0

569.0

42.0

1.0

8.0

7.7

0.0

0.0

0.0

0.0

3.0

1.1

0.0



E8

CARROCK FELL TRACE

ROCK NAME:- CF1

Nb	 8.4

Zr	 94.0

Y	 30.7

Sr	 208.0

U	 0.4

Rb	 22.4

Th	 3.0

Pb	 11.0

Ga	 21.2

Zn	 76.6

Ni	 11.4

V	 497.0

Cr	 24.0

La	 18.4

Ce	 43.1

Nd	 22.3 -

Ba	 230.0

Li	 31.6

Be	 1.1

B	 2.8

Co	 46.9

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.0

Cu	 18.7

Sn	 3.0

ROCK NAME:- CF7

Nb	 22.0

Zr	 422.9

V	 76.9

Sr	 156.6

U	 2.8

Rb	 250.1

Th	 10.0

Pb	 87.0

Ga	 23.8

Zn	 132.3

Ni	 2.9

V	 26.2

Cr	 2.8

La	 34.8

Ce	 83.2

Nd	 44.3

Ba	 608.8

Li	 164.3

Be	 2.2

B	 22.0

Co	 6.0

Ag	 0.0

Cd	 0.0

Bi	 1.0

Mo	 0.0

W	 5.0

Cu	 68.9

Sn	 17.0

ELEMENT DATA

CF2

24.6

449.0

89. 1

77.5

3.1

114.4

15.0

26.0

23.3

88.8

2.2

3.0

4.0

62.3

128.2

62.4

592.0

165

2.8

0.0

0.4

0.0

0.0

0.0

0.0

5.0

1.8

7.0

CF8

26.9

344.0

92.7

26.2

4.5

137.0

17.0

24.0

22.7

41.7

2.2

3.3

3.9

9.8

32.3

11.3

413.7

88.0

3.2

33.0

4.0

0.4

n.d

0.0

0.0

16.0

20.6

14.0

CF3

26.2

443.0

95.0

49.0

3.1

103.9

15.0

24 .0

22.6

104 . 1

1.9

4.0

4.0

64 .3

133.1

68.2

531 .0

12.8

2.9

0.0

1.3

0.0

0.0

0.0

0.0

7.0

0.0

10.0

CF9

25.2

327.8

95.2

30.5

3.6

169.2

15.0

21.0

24.0

73.9

1.4

1.2

4.5

39.8

64 . 1

57.0

526.5

11.7

1.2

0.0

2.0

0.0

0.0

0.0

0.0

7.0

0.0

8.0

CF4

26.9

470.0

96.6

78.1

3.0

112.2

14.0

21.0

23.6

91.6

3.2

4.0

3.0

61.2

131.1

64 .2

680.0

9.0

3.3

0.0

2.5

0.0

0.0

0.0

0.7

8.0

2.4

6.0

CF1O

25. 1

410.3

104.4

50.3

3.2

117.3

13.0

19.0

22.7

89.7

1.6

1.3

3.2

59. 1

118.7

67.9

494.1

14.9

2.2

1.0

0.0

0.0

0.0

0.0

0.0

6.0

2.9

14.0

CF5

26.1

460.0

93.5

65.2

3.3

145.4

15.0

25.0

24 .2

86.9

2.3

6.0

5.0

58.9

125.3

61.8

583.0

11.0

3.0

0.0

0.7

0.0

0.0

0.0

0.5

7.0

2.9

9.0

CF1 I

25.8

393.2

183.8

49. 7

3.3

133.0

15.0

16.0

25.4

71.0

3.1

0.5

4.5

285.8

237.5

262.2

648.5

14.9

2.3

0.0

2.0

0.0

0.0

0.0

0.0

11.0

3.6

6.0

CF6

24.7

453.4

106.8

34.4

3.5

197.8

22.0

45.0

27.0

158.2

4.2

4.9

5.0

47.4

110.7

56.6

603.3

38.3

4.3

105.0

1.0

1.5

0.5

48.0

0.6

37 .0

23.7

15.9

CF1 2

26.3

360.3

251.0

24.0

3.2

144.5

16.0

180

24. 1

57.4

3.3

1.0

5.8

258.9

126.6

189. 7

581.7

14.1

2.0

0.0

2.0

0.0

0.0

0.0

0.0

11.0

0.0

8.0



E9

CARROCK FELL TRACE

ROCK NAME:- CF13

Nb	 27.9

Zr	 448.8

Y	 91.1

Sr	 35.8

U	 3.6

Rb	 133.5

Th	 15.0

Pb	 14.0

Ga	 21.8

Zn	 31.9

Ni	 1.8

V	 1.3

Cr	 2.4

La	 24.0

Ce	 123.3

Nd	 35.8

Ba	 629.4

Li	 13.3

Be	 2.0

B	 0.0

Co	 1.0

Ag	 0.0

Cd	 0.0

81	 0.0

Mo	 0.0

W	 7.0

Cu	 5.0

Sn	 10.0

ROCK NAME:- CF2O

Nb	 9.2

Zr	 129.1

Y	 30.4

Sr	 233.2

U	 1.6

Rb	 54.5

Th	 5.0

Pb	 13.0

Ga	 22.9

Zn	 94.6

Ni	 15.6

V	 305.1

Cr	 82.0
La	 19.5

Ce	 40.1

Nd	 21.6

Ba	 240.8

Li	 51.3

Be	 1.0

B	 0.0

Co	 36.0

Ag	 0.1

Cd	 0.0

8i	 1.0

Mo	 0.0

W	 1.8

Cu	 27.7

Sn	 6.6

ELEMENT DATA

CF1 4

26.8

457.9

93.3

53.2

3.2

130.4

15.0

20.0

26 .2

53.2

3.0

1.0

4.5

68.9

100.5

82.8

581.2

11.4

1.5

0.0

2.0

0.0

0.0

0.0

0.0

7.0

2.7

10.0

CF2 1

6.8

164 .4

24. 1

225.2

1.2

24.4

1.0

10.0

22.8

55.9

16.9

495.8

42.7

13.6

24. 8

15.4

181.3

31.2

1.0

0.0

36.0

0.0

0.0

0.0

0.0

n.d

4.0

0.0

CF15

26 . 1

454.4

94.6

77.3

3.4

125.2

12.0

29.0

25. 1

125.6

4.6

1.2

3.9

54.5

120. 4

63.2

614.2

8.6

2.7

0.0

0.0

0.0

0.0

0.0

0.4

6.0

3.8

9.0

CF23

9.4

102.3

28.0

264 .3

0.6

48.0

1.0

13.0

22.9

80.5

11.0

510.7

54. 1

15.3

30.2

7.7

239.7

28.0

1.0

7.0

40.0

0.1

0.0

0.0

0.. 1

2.9

32.5

2.7

CF1 6

25.3

337.3

90. 1

25.9

3.0

157.7

16.0

19.0

23 .6

52.8

2.4

1.3

3.5

24.8

66.1

34. 4

568.6

10.6

1.5

0.0

2.0

0.0

0.0

0.0

0.0

7.0

0.0

7.0

CF24

6.9

105.9

23.8

266.6

0.9

41.7

3.0

7.0

23.6

61.1

13.3

402.0

57.9

15.7

27.5

16.2

201.5

34.2

0.9

1.0

31.0

0.2

0.0

0.0

0.0

3.8

12.0

5.6

CF17

25.6

486.3

94.6

51.7

3.2

129.1

17.0

22.0

24.2

115.8

2.4

2.4

2.8

52.3

119.6

65.4

579.4

22.3

1.9

0.0

3.0

0.0

0.0

0.0

0.0

8.0

1.9

5.0

CF25

8.1

148.4

36.3

210.7

0.9

46.4

2.0

8.0

16.2

100.0

13.1

325.5

63.2

21.2

43.8

25.4

293.3

36.1

1.0

2.0

33.0

0.1

0.0

1.0

0.4

1.5

25.3

5.9

CF1 8

4.9

80.2

26.2

182. 0

0.4

67.8

1.0

7.0

16.6

59.6

123.3

127.5

397.8

12.8

27.0

17.4

90.8

67.4

0.6

0.0

65.0

0.0

0.0

0.0

0.0

n.d.

30.0

5.7

CF26

7.8

154.3

36.5

204. 1

1.7

67.4

5.0

16.0

24.0

78.8

14.2

355.6

53.3

25.8

52.8

26.6

304.9

40.3

1.2

0.0

33.0

0.0

0.0

0.0

0.0

3.0

15.2

5.3



El 0

CARROCK FELL TRACE

ROCK NAME:- CF27

Nb	 6.5

Zr	 114.0

Y	 23.2

Sr	 239.7

U	 1.2

Rb	 34.0

Th	 3.0

Pb	 6.0

Ga	 22.6

Zn	 64.8

Ni	 37.1

V	 207.2

Cr	 61.5

La	 16.3

Ce	 31.3

Nd	 18.4

Ba	 247.4

Li	 34.7

Be	 0.6

B	 3.0

Co	 28,0

Ag	 0.0

Cd	 0.0

Si	 0.0

Mo	 0.6

W	 3.2

Cu	 110.5

Sn	 5.0

ROCK NAME:- CF34

Nb	 1.3

Zr	 27.4

Y	 13.0

Sr	 205.5

U	 0.1

Rb	 18.6

Th	 2.0

Pb	 8.0

Ga	 23.3

Zn	 81.9

Ni.	 47.1

V	 158.3

Cr	 221.3

La	 6.7

Ce	 16.1

Nd	 8.1

Ba	 119.3

Li	 17.5

Be	 0.8

B	 0.0

Co	 54.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.2

W	 0.0

Cu	 65.8

Sn	 4.0

ELEMENT DATA

CF2B

8.0

132.5

33.7

235.1

1.3

59.5

6.0

11.0

24. 1

85.1

12.3

311.8

55.2

21.1

45.2

24 .0

291 .7

37.5

1.2

0.0

25.0

0.4

0.0

7.0

0.0

2.3

19.2

7.2

CF35

4.3

48. 1

18.7

243.5

0.1

32. 1

1.0

9.0

25.0

85. 1

20.8

306. 7

28.5

10.0

18.1

8.9

196.5

15.8

0.9

0.0

43.0

0.3

0.0

2.0

0.1

1.8

13.0

5.9

CF29

7.6

130.7

32.6

199.5

0.7

39.3

4.0

11.0

25.2

81.4

13.9

297.7

61.8

21.4

42.7

25.3

262.7

25.7

1.0

0.0

38.0

0.0

0.0

0.0

0.0

2.8

20. 7

3.5

CF36

4.9

39.4

13.0

383.3

0.1

49.4

1.0

9.0

23.5

71.1

19.2

776.6

55.6

6.6

10.1

5.6

129. 1

60.5

1.1

26.0

58.0

0.0

0.0

0.0

0.5

0.0

20.9

5.6

CF3O

7.7

116.5

29.9

200.8

0.8

38.8

4.0

14.0

24.5

84.2

17.0

317.4

76.0

15.8

34.8

18.9

198.4

38.6

1.2

12.0

33.0

0.0

0.0

0.0

0.5

2.4

26.5

5.4

CF3 7

20.4

402.9

81.2

124.2

2.6

117.1

11.0

25.0

29.4

156.0

2.6

3.3

2.2

45.2

99.6

57.8

522.9

10.2

2.5

0.0

2.0

0.0

0.0

0.0

0.0

6.0

9.6

5.6

CF3 1

6.9

98.0

29.6

201.6

0.8

42.2

3.0

12.0

25.5

83.7

15.7

297.7

71.5

16.4

33.0

19.7

204 . 1

27.7

1.0

0.0

33.0

0.0

0.0

0.0

0.0

2.6

19.6

5.7

CF3 8

22.3

421.0

93.9

178.5

2.1

70.4

10.0

19.0

29.7

186.7

2.9

3.6

3.6

41.8

96.6

58. 1

609.5

14.5

2.6

0.0

1.0

0.0

0.0

0.0

0.0

2.7

7.7

7.3

CF33

8.0

84.7

22.4

210.5

0.1

28.5

1.0

9.0

25.5

73.7

52.1)

745.2

16.1

16.0

21.2

13.9

188.5

29. 1

1.0

0.0

45.0

0.1

0.0

0.0

0.1

1.5

34.6

7.8

CF3B

20.5

258.1

86.4

149.7

1.9

107.2

9.0

22.0

30.4

166.5

1.8

2.0

2.3

38.8

85.1

48.2

474.5

14.9

2.6

0.0

0.0

0.1

0.0

0.0

0.0

4.8

5.4

6.3



Eli

CARROCK FELL TRACE

ROCK NAME:- CF4O

Nb	 23.9

Zr	 453.7

Y	 88.8

Sr	 91.0

U	 3.3

Rb	 117.8

Th	 14.0

Pb	 23.0

Ga	 27.7

Zn	 128.1

Ni	 1.9

V	 1.1

Cr	 3.1

La	 53.3

Ce	 119.0

Nd	 61.3

Ba	 593.3

Li.	 7.7

Be	 2.4

B	 0.0

Co	 1.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 6.0

Cu	 4.9

Sn	 2.7

ELEMENT DATA

CF4 1

17.4

691.0

76.3

251.4

1.8

80.8

7.0

12.0

32.8

214.5

2.5

1.8

1.4

36.7

84.7

49.7

552.8

23. 1

2.3

0.0

1.0

0.0

0.0

0.0

0.0

4.3

10.1

6.7

CF43

9.5

159.4

68.5

204.0

1.8

86.9

7.0

17.0

28.4

159.7

1.7

3.8

2.2

38.7

89.3

48.2

387.5

35.5

2.0

0.0

5.0

0.0

0.0

0.0

0.5

4.4

20.2

5.0



E12

SNAP TRACE ELEMENT

ROCK NAME:- SF131

Nb
	

13.0

Zr
	

177.0

Y
	

27.0

Sr
	

373.0

U
	

9.2

Rb
	

282.0

Th
	

26.0

Pb
	

40.0

Ga
	

23.0

Zn
	

28.0

Ni
	

14.0

V
	

51.0

Cr
	

36.0

La
	

57.0

Ce
	

105.0

Nd
	

41.0

Ba
	

680.0

Li
	

85.0

Be
	

6.7

B
	

11.4

Co
	

4.5

Ag
	

0.0

Cd
	

0.3

Dl
	

0.0

Mo
	

0.9

w
	

5.0

Cu
	

7.6

Sn
	

4.0

DATA

SF124

6.0

56.0

24.0

212.0

2.6

198.0

11.0

67.0

7.0

98.0

6.0

47.0

12.0

24 . 0

1.0

1.0

15277.0

182.0

2.0

36.0

1.1

3.7

0.0

6.8

2.4

35.0

123.9

5.0

SF125

5.0

43.0

29 .0

189.0

3.9

173.0

13.0

40.0

7.0

88.0

6.0

39.0

12.0

24.0

15.0

2.0

10522.0

159.0

3.5

39.7

3.0

2.1

0.0

23.0

3.7

87.0

75.9

5.0

SF120

12.0

162.0

12.0

421.0

9.9

273.0

23.0

43.0

22.0

24.0

14.0

46.0

33.0

47.0

86.0

33.0

808.0

139.1

7.8

10.5

4.1

0.0

0.0

0.0

4.5

19.0

64.0

5.0

SF122

13.0

169.0

11.0

405.0

11.1

295.0

30.0

37.0

23 .0

23 .0

13.0

42.0

28 .0

58.0

109 . 0

37.0

558 .0

125.4

8.6

14.0

6.3

0.0

0.0

6.6

1.4

9.0

9.2

2.0

ROCK NAME:- SF123

Nb
	

14.0

Zr
	

179.0

Y
	

14.0

Sr
	

470.0

U
	

10.5

Rb
	

266.0

Th
	

24.0

Pb
	

35.0

Ga
	

23.0

Zn
	

27.0

Ni
	

15.0

V
	

52.0

Cr
	

38.0

La
	

53.0

Ce
	

97.0

Nd
	

37.0

Ba
	

663.0

Li
	

149.0

Be
	

8.8

B
	

26.8

Co
	

7.5

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.8

w
	

0.0

Cu
	

0.9

Sn
	

6.0

SF126

12.0

155.0

11.0

420.0

10.3

255.0

25.0

40.0

22.0

25.0

14.0

44.0

33.0

47.0

83.0

.31 .0

601.0

128.2

7.1

11.1

7.1

0.0

0.0

0.0

0.3

2.0

15.7

2.0

SF129

12.0

166.0

12.0

459.0

8.1

289.0

24.0

46.0

22.0

27.0

13.0

42.0

27.0

45.0

88.0

33.0

915.0

06.7

6.2

3.0

5.9

0.0

0.11

0.0

1.6

5.0

15.6

2.0

SF130

14.0

182.0

11.0

367.0

6.0

315.0

24.0

32.0

23.0

31.0

16.0

52.0

32.0

57.0

105.0

43.0

1447.0

118.6

6.8

15.7

6.4

0.0

0.0

0.0

0.0

16.0

14.0

5.0

SF132

12.0

156.0

12.0

328.0

6.9

329.0

22.0

55.0

23.0

18.0

11.0

43.0

30.0

51.0

92.0

34.0

879.0

46.3

4.9

33.4

6.8

0.9

0.0

4.7

5.0

15.0

16.8

3.0

SH33

14.0

179.0

14.0

412.0

10.8

256.0

27.0

39.0

24.0

29.0

15.0

48.0

35.0

55.0

97.0

36.0

540.0

131.8

8.7

14.0

6.2

0.0

• 0.46

0.0

3.5

2.0

0.7

7.0



E13

SKIDDAW TRACE ELEMENT

ROCK NAME:- SD19

Nb	 14.0

Zr	 58.0

Y	 15.0

Sr	 9.0

U	 6.7

Rb	 331.0

Th	 10.0

Pb	 18.0

Ga	 18.0

Zn	 10.0

Ni.	 1.0

V	 24.0

Cr	 8.0

La	 13.0

Ce	 30.0

Nd	 13.0

Ba	 136.0

Li	 151.0

Be	 2.0

8	 235.0

Co	 1.3

Ag	 0.0

Cd	 0.0

4.5

Mo	 2.5

W	 14.0

Cu	 2.8

Sn	 13.0

ROCK NAME:- SO??

Nb
	

18.0

Zr
	

27.0

Y
	

12.0

Sr
	

6.0

U
	

12.0

Rb
	

367.0

Th
	

2.0

Pb
	

21.0

Ga
	

19.0

Zn
	

16.0

Ni
	

0.0

V
	

3.0

Cr
	

6.0

La
	

5.0

Ce
	

13.0

Nd
	

1.0

Ba
	

22.0

Li
	

46.0

Be
	

15.0

B
	

22.0

Co
	

1.8

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

W
	

5.0

Cu
	

0.0

Sn
	

7.0

DATA

SD2O

16.0

88.0

19.0

64.0

11.8

331 .0

11.0

67.0

20.0

184.0

5.0

18.0

10.0

25.0

55.0

22.0

266.0

121.0

8.0

26.0

2.8

0.0

0.63

0.7

4.3

3.0

16.8

6.0

S029

16.0

40.0

19.0

9.0

6.2

300.0

11.0

19.0

19.0

15.0

1.0

16.0

7.0

9.0

22.0

11.0

71.0

130.0

3.0

505.0

1.7

0.0

0.0

40.6

0.3

12.0

2.7

11.0

3021

15.0

81.0

16.0

65.0

9.6

310.0

12.0

59.0

20.0

217.0

5.0

22.0

22.0

26.0

52.0

21.0

216.0

116.0

9.0

18.0

6.4

0.0

0.05

5-7

3.0

3.0

10.9

8.0

3D30

16.0

40.0

13.0

9.0

8.4

277.0

25.0

34.0

18.0

267.0

1.0

12.0

5.0

8.0

23.0

9.0

64.0

165.0

3.0

451.0

1.1

0.4

0.79

98.1

05

16.0

16.9

8.0

SD22

16.0

84.0

19.0

63.0

10.5

310.0

11.0

79.0

20.0

209.0

3.0

25.0

15.0

19.0

42.0

18.0

227.0

102.0

5.0

33.0

9.2

0.3

0.0

3-9

1.6

3.0

12.5

3.0

S03 1

18.0

29.0

12.0

6.0

12.0

390.0

3.0

22.0

21.0

15.0

1.0

3.0

4.0

5.0

11.0

7.0

21.0

64 .0

20. 0

33.0

2.1

0.0

0.0

0.0

0.0

3.0

0.0

8.0

3025

15.0

40.0

16.0

52.0

13.3

312.0

11.0

53.0

18.0

134.0

3.0

21.0

13.0

18.0

40.0

16.0

211.0

121.0

5.0

32.0

5.2

0.0

0.0

0.0

1.1

3.0

11.5

6.0

S032

12.0

65.0

19.0

66.0

4.9

264.0

16.0

46.0

18.0

20.0

2.0

16.0

9.0

19.0

48.0

20.0

135.0

82.0

5.0

6.0

1.2

0.0

0.0

3.6

0.4

0.5

0.8

5.0

SD26

16.0

88.0

18.0

71.0

12.0

316.0

15.0

47.0

18.0

40.0

3.0

20.0

10.0

23.0

50.0

20.0

266.0

94.0

7.0

32.0

3.1

0.3

0.0

41 .'

25.6

4.0

26.8

7.0

SD33

11.0

68.0

20.0

35.0

6.4

267.0

12.0

42.0

17.0

17.0

2.0

12.0

7.0

19.0

43.0

19.0

92.0

63.0

6.0

0.0

6.1

0.0

0.0

0.0

0.0

1.0

0.1

1.0



E14

SKIDDAW TRACE ELEMENT

ROCK NAME:- SD34

Nb	 11.0

Zr	 71.0

Y	 22.0

Sr	 28.0

U	 6.0

Rb	 266.0

Th	 15.0

Pb	 44.0

Ga	 18.0

Zn	 19.0

Ni	 3.0

V	 13.0

Cr	 8.0
La	 18.0

Ce	 43.0

Nd	 20.0

Ba	 94.0

Li.	 65.0

Be	 5.0

B	 4.0

Co	 0.9

Ag	 0.0

Cd	 0.0

0.0

Mo	 0.0

W	 2.0

Cu	 0.0

Sn	 5.0

ROCK NAME:- SD4O

Nb
	

17.0

Zr
	

112.0

Y
	

16.0

Sr
	

76.0

U
	

5.5

Rb
	

308.0

Th
	

12.0

Pb
	

33.0

Ga
	

19.0

Zn
	

47.0

Ni
	

4.0

V
	

29.0

Cr
	

17.0

La
	

27.0

Ce
	

56.0

Nd
	

22.0

Ba
	

290.0

Li
	

229.0

Be
	

7.0

B
	

14.0

Co
	

3.1

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

1.0

Cu
	

0.0

Sn
	

4.0

DATA

SD35

17.0

157.0

18.0

167.0

3.1

250. 0

20.0

33.0

21.0

44.0

7.0

36.0

19.0

41.0

80.0

31.0

542.0

181.0

3.0

13.0

6.4

0.0

0.0

0.3

0.0

0.0

0.0

8.0

SD4 1

15.0

155.0

19.0

192.0

2.6

250.0

22.0

38.0

19.0

44.0

8.0

43.0

23.0

47.0

92.0

35.0

678.0

166.0

4.0

7.0

6.0

0.0

0.0

0.7

0.0

1.0

0.6

4.0

SD36

15.0

152.0

17.0

165.0

3.3

248.0

20.0

35.0

20.0

41.0

7.0

35.0

21.0

38.0

77.0

29.0

519.0

161.0

3.0

8.0

4.5

0.0

0.0

0.0

0.0

2.0

0.6

6.0

SD42

15.0

176.0

19.0

203.0

4.2

228.0

19.0

23.0

20.0

46.0

8.0

51.0

29.0

54.0

109.0

36.0

654.0

145.0

2.0

13.0

10.7

0.0

0.0

0.0

0.0

2.0

0.0

8.0

SD37

14.0

143.0

15.0

172.0

2.9

262.0

18.0

32.0

21.0

39.0

8.0

39.0

23.0

39.0

78.0

28.0

509.0

155.0

4.0

12.0

20.6

0.0

0.0

0.0

0.0

2.0

0.0

1.0

SD43

16.0

159.0

18.0

174.0

3.4

257.0

19.0

38.0

19.0

54.0

9.0

41.0

23.0

46.0

92.0

35.0

573,0

144.0

3.0

8.0

7.3

0.0

0.0

0.0

0.0

2.0

0.0

5.0

SD38

13.0

136.0

15.0

168.0

2.5

254.0

17.0

32.0

20.0

37.0

7.0

47.0

26.0

44.0

85.0

32.0

685.0

127.0

6.0

17.0

7.4

0.0

0.0

0.0

0.0

1.0

0.0

3.0

SO44

16.0

183.0

18.0

227.0

4.2

252.0

22.0

35.0

21.0

52.0

10.0

53.0

27.0

56.0

105.0

39.0

621.0

180.0

3.0

13.0

8.1

0.0

0.0

0.0

0.0

1.0

0.0

3.0

SD39

15.0

95.0

20.0

90.0

9.1

307.0

12.0

36.0

18.0

41.0

6.0

25.0

14.0

30.0

62.0

25.0

257.0

210.0

5.0

9.0

6.6

0.0

0.0

0.0

0.0

3.0

0.0

4.0

SO45

16.0

164.0

17.0

213.0

4.1

238.0

19.0

35.0

20.0

47.0

9.0

51.0

24.0

50.0

100.0

37.0

626.0

171.0

2.0

6.0

6.7

0.0

'0.0

0.6

0.0

2.0

0.0

4.0



E15

SKIDDAW TRACE ELEMENT

ROCK NAME:- SD46

Nb	 16.0

Zr	 89.0

Y	 17.0

Sr	 51.0

U	 12.0

Rb	 332.0

Th	 8.0

Pb	 328.0

Ga	 20.0

Zn	 718.0

Ni	 5.0

V	 21.0

Cr	 9.0

La	 20.0

Ce	 48.0

Nd	 19.0

Ba	 211.0

Li.	 134.0

Be	 7.0

8	 52.0

Co	 5.5

Ag	 0.3

Cd	 3.44

4.7

Mo	 7.2

N	 46.0

Cu	 42.7

Sn	 12.0

DATA

5047

15.0

88.0

22.0

13.0

3.9

487.0

16.0

30.0

30.0

25.0

4.0

34.0

10.0

18.0

91.0

16.0

191.0

251.0

5.0

207.0

4.5

0.4

n.d.

69.3

31.9

417.0

13.0

53.0

SD48

12.0

49.0

14.0

5.0

18.7

302.0

7.0

5.0

19.0

13.0

0.0

8.0

7.0

9.0

40.0

11.0

66.0

111.0

3.0

408.0

1.7

0.0

n.d

3.6

1.2

128.0

35.4

10.0

SD49

16.0

70.0

15.0

24.0

12.6

342.0

29.0

57.0

22.0

20.0

3.0

18.0

11.0

20.0

40.0

15.0

165.0

404.0

3.0

148.0

8.0

1.1

n.d

431.7

102.4

14.0

107.1

15.0

SD5O

16.0

76.0

17.0

21.0

9.8

410.0

13.0

12.0

19.0

14.0

2.0

17.0

11.0

15.0

46.0

15.0

213.0

130.0

2.0

137.0

2.1

0.0

n.d

10.6

21.2

13.0

17.3

18.0

SD51

17.0

78.0

14.0

7.0

9.6

312.0

10.0

11.0

25.0

13.0

2.0

17.0

9.0

14.0

39.0

15.0

97.0

232.0

2.0

263.0

5.4

0.0

0.47

9.0

0.4

22.0

181.7

15.0



E16

THRELKELD

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE

- TK21

12.0

137.0

1B.0

67.0

3.8

107.0

7.0

15.0

17.0

43.0

14.0

42.0

23.0

22.0

45.0

19.0

199 .0

46.9

1.3

35.4

8.4

0.0

0.0

0.0

0.0

3.0

26.9

11.0

ELEMENT DATA

TK22

12.0

131.0

16.0

24.0

3.5

122.0

7.0

22.0

17.0

38.0

12.0

41.0

28.0

23.0

48.0

21.0

234.0

39.]

1.4

34. 1

10.0

0.0

0.0

1.0

3.6

4.0

32.9

11.0

TK23

12.0

138.0

17.0

121.0

4.3

150.0

8.0

12.0

17.0

34.0

13.0

41.0

23.0

26.0

48.0

20.0

397.0

70.5

1.4

34. 1

10.7

0.0

0.0

0.0

0.0

4.0

23 .0

8.0

TK24

11.0

140.0

17.0

112.0

3.2

143.0

6.0

13.0

17.0

24.0

14.0

41.0

24 .0

23.0

48.0

20. 0

504 .0

71.1

1.5

10.0

6.6

0.0

0.0

0.0

0.0

2.0

40.8

8.0

TK26

11.0

135.0

16.0

84.0

3.0

133.7

7.0

6.0

17.0

35.0

13.0

43.0

26.0

24.0

49 .0

21.0

399.0

48.3

0.7

9.0

11.4

0.0

0.0

0.0

0.0

4.0

37.1

8.0

TK2T

11.0

139.0

17.0

97.0

2.0

111.0

8.0

40.0

16.0

78.0

14.0

40.0

24 .0

23 . 0

48.0

20.0

380.0

41.4

1.0

18.4

6.2

0.0

0.0

0.0

0.0

2.0

58. 1

7.0

ROCK NAME:- TK28

Nb
	

11.0

Zr
	

139.0

Y
	

17.0

Sr
	

51.0

U
	

3.0

Rb
	

118.0

Th
	

7.0

Pb
	

7.0

Ga
	

16.0

Zn
	

36.0

Ni
	

15.0

V
	

45.0

Cr
	

27.0

La
	

24.0

Ce
	

52.0

Nd
	

22.0

Ba
	

172. 0

Li
	

57.8

Be
	

0.8

B
	

67.6

Co
	

9.8

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

2.0

Cu
	

11.9

Sn
	

11.0

1K2'3

11.0

138.0

17.0

89.0

4.0

153.0

6.0

5.0

17.0

32.0

15.0

41.0

23.0

22.0

46.0

20.0

354 . 0

82.9

1.2

19.1

7.5

0.0

0.0

0.0

0.0

4.0

21.2

9.0

TK3O

11.0

134.0

17.0

82.0

5.0

108.0

8.0

11.0

17.0

42.0

13.0

43.0

24.0

23.0

47.0

20.0

420.0

39.3

1.2

20.1

5.4

0.0

0.0

0.0

0'0

1.0

16.1

10.0

TK3 1

11.0

138.0

18.0

62.0

3.0

136.0

7.0

12.0

17.0

31.0

12.0

40.0

24.0

22.0

44.0

19.0

285.0

28.6

1.4

61.3

6.2

0.0

0.0

0.0

0.0

2.0

22.4

8.0

TK3 2

11.0

135.0

16.0

41.0

4.0

136.0

9.0

13.0

18.0

42.0

14.0

41.0

22.0

22.0

42.0

19.0

187.0

37.9

1.1

48.9

6.3

0.0

0.0

0.0

0.0

3.0

20.4

7.0

TK33

11.0

134.0

17.0

98.0

2.8

143.0

9.0

8.0

17.0

34.0

14.0

42.0

25.0

23.0

47.0

20.0

411.0

47.9

1.2

18.7

7.0

0.0

0.0

0.0

0.0

2.0

25.3

8.0



Eli

CAIRNSMORE

ROCK NAME:

Nb

Zr

V

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

N

Cu

Sn

OF FLEET

S48

12.7

148.8

16.5

161.7

2.8

262.4

20.8

31.8

19.0

50.9

n.d.

30.3

n.d.

38.6

74.0

28.7

481.3

133.1

2.2

n.d.

2.0

0.0

0.0

0.0

0.0

0.7

8.4

3.0

TRACE ELEMENT

S50

12.5

133.6

17.9

142.2

3.2

278.9

21.2

32.0

18.8

49.9

n.d.

24.7

n.d.

41.8

81.4

31.9

507.0

135.5

4.1

n.d.

2.0

0.0

0.0

0.0

0.0

1.6

7.8

5.2

DATA

S5 1

12.0

141.1

19.1

146.5

2.8

270.8

19.5

32.2

19.7

46.9

n.d

23.4

n.d

40.0

81.7

30.9

532. 1

146.9

3.7

n.d

2.0

0.0

0.0

0.0

0.0

0.3

7.7

2.8

S53

9.4

93.0

10.6

115.6

4.5

290.4

15.0

37.9

19.4

51.0

n.d.

9.2

n.d.

24.5

46.8

19.6

353.5

118.2

4.4

n.d.

0.0

0.0

0.0

0.0

0.0

1.9

4.5

3.1

S56

24.3

15.8

3.5

10.7

5.8

706. 1

2.8

10.0

24 .0

43.3

n.d

1.4

n.d

4.4

4.3

2.1

16.4

158.6

5.3

n.d

2.0

0.0

0.0

0.0

0.0

3.2

21.3

33.6

S6 1

14.0

136.8

17.6

137.9

3.5

277.9

20. 7

30.8

20.0

50.7

11 . ci.

24.2

n.d.

40.2

79.9

30.7

455.4

167.6

2.8

n.d.

1.0

0.0

0.0

0.0

0.0

1.9

9.3

4.5

ROCK NAME:- S62

Nb
	

12.1

Zr
	

131.7

V
	

15.3

Sr
	

157.8

U
	

3.2

Rb
	

297.6

Th
	

21.3

Pb
	

32.6

Ga
	

19.3

Zn
	

49.2

Ni
	

n.d

V
	

22.5

Cr
	

n.d

La
	

34 .9

Ce
	

68.4

Nd
	

27.2

Ba
	

515.4

Li
	

145.4

Be
	

3.9

B
	

n.d

Co
	

0.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

N
	

1.2

Cu
	

12.6

Sn
	

3.7

S86

11.1

110.0

14.8

118.6

3.8

272.2

19.6

35.4

18.9

44 . 7

n.d

13.5

n.d

32.5

55.5

21.6

545.9

149.6

4.3

n.d

0.0

0.0

0.0

0.0

0.4

2.0

20.8

6.3

S89

11.7

94.4

12.0

144.3

3.7

285.3

15.8

40.2

20.7

51.6

n.d.

14.9

n.d.

26 .2

45.9

18.1

382.0

126.0

43.9

n.d.

0.0

0.0

0.0

2.0

0.0

3.6

7.6

4.3



El 8

GARA8AL HILL TRACE

ROCK NAME:- GF4A

Nb	 10.0

Zr	 127.0

Y	 8.5

Sr	 760.0

U	 3.4

Rb	 76.9

Th	 6.0

Pb	 23.0

Ga	 19.0

Zn	 42.0

Ni	 9.0

V	 33.5

Cr	 20.7

La	 21.8

Ce	 34.0

Nd	 14.4

Ba	 1340.9

Li	 11.9

Be	 1.4

B	 1.0

Co	 3.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

t,J	 0.0

Cu	 0.0

Sn	 3.0

ROCK NAME:- GHS

Nb	 2.7

Zr	 73.3

Y	 5.2

Sr	 1099.7

U	 0.6

Rb	 45.6

Th	 2.0

Pb	 15.0

Ga	 17.8

Zn	 41.4

Ni	 5.2

V	 34.8

Cr	 9.2

La	 12.5

Ce	 18.2

Nd	 9.0

Ba	 1525.8

Li	 32.5

Be	 0.4

B	 8.0

Co	 6.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

w	 1.0

Cu	 3.1

Sn	 1.0

ELEMENT DATA

GF17

12.9

144.7

10.9

708.8

3.7

85.6

9.0

24.0

18.9

46.0

14.6

48.0

30.0

27.5

45. 1

20.3

837.0

19.9

1.7

6.0

6.0

0.0

0.0

0.0

0.0

2.0

0.0

6.0

GH6

11.2

134.2

9.2

942.1

3.1

97.2

11.0

27.0

17.4

44.4

12.7

44.4

28.0

23.2

30.4

12.7

1315.6

25.8

1.4

12.0

8.0

0.0

0.0

0.0

0.2

2.0

0.6

2.0

GH 1

10.8

131.7

8.3

916.9

3.1

86.5

7.0

24.0

17.9

43.0

9.9

32.9

19.5

22.8

31.5

12.5

1482.9

14.0

1.5

0.0

3.0

0.0

0.0

0.0

0.0

2.0

0.0

1.0

GHT

10.4

125.8

10.0

806.0

2.5

102.3

9.0

27.0

19.2

42.3

8.1

28.6

15.5

31.5

40.4

17.0

1279.7

30.3

1.8

2.0

3.0

0.0

0.0

0.0

0.0

2.0

0.0

6.0

GH2

9.6

121.5

6.4

1081.2

3.2

69.6

6.0

26.0

19.3

40.1

7.1

28.7

19.1

19.7

26.1

11.0

1167.5

34 .0

1.4

1.0

4.0

0.0

0.0

0.0

0.0

0.0

0.0

5.0

GH8

12.2

137.9

6.1

569.2

5.7

104.0

21.0

22.0

19.0

40.0

9.0

28.6

19.8

24.6

39.7

13.9

1204.3

18.3

1.8

5.0

5.0

0.0

0.0

0.0

0.0

1.0

0.0

5.0

GH3

9.6

110.3

7.6

961.9

2.3

80.3

10.0

26.0

18.0

41.2

9.8

36.8

21.7

20. 1

26.8

10.1

1193.9

29.3

1.4

0.0

4.0

0.0

0.0

0.0

0.0

1.0

0.0

8.0

GH9

5.4

81.2

35.9

63. 1

0.0

13.7

1.0

17.0

12.8

135.0

353.0

343.2

1382.0

10.6

29.4

23.5

244.2

24 .7

0.7

5.0

108.0

0.0

0.0

0.0

8.6

5.0

313.1

4.0

GH4

5.0

113.4

5.3

1087.4

2.7

73.8

6.0

19.0

18.0

38.7

8.9

35.1

24.0

17.6

28.8

12.2

1477.6

15.6

1.1

0.0

4.0

0.0

0.0

0.0

0.0

0.0

0.3

8.0

GH 10

9.4

94.7

21.5

539.5

1.2

47.1

1.0

16.0

19.8

81.3

98.4

226.8

478.3

21.7

44. 1

22.3

685.5

13.1

1.3

1.0

54.0

0.0

• 0.0

0.0

0.3

1.0

72.4

5.0



E19

GARABAL HILL TRACE

ROCK NAME:- GH11

Nb	 10.3

Zr	 149.7

Y	 18.6

Sr	 497.4

U	 3.1

Rb	 98.9

Th	 9.0

Pb	 21.0

Ga	 20.6

Zn	 67.9

Ni	 32.9

V	 129.6

Cr	 79.0

La	 23.7

Ce	 48.0

Nd	 23.7

Ba	 622.0

Li	 30.5

Be	 1.6

B	 50.0

Co	 26.0

Ag	 0.0

Cd	 0.0

0.0

Mo	 0.0

W	 2.0

Cu	 36.4

Sn	 5.0

ELEMENT DATA

GM 12

8.9

122.9

14.4

521.9

2.4

72.6

5.0

21.0

18.8

58.8

41.3

99.8

160.8

18.6

34.3

18.5

610.3

31.2

1.3

11.0

17.0

0.0

0.0

0.0

0.0

2.0

26.6

7.0

GM 13

9.8

166.2

13.1

725.3

1.9

57.4

6.0

19.0

20.6

67.9

36.0

137.0

89.2

22.9

42.5

19.3

538.4

35.5

1.2

32.0

22.0

0.0

0.0

0.0

0.0

1.0

29.2

8.0

61-I 14

0.0

34.4

17.3

22.5

0.0

0.7

0.0

8.0

3.2

89.0

383. 1

212.8

1614.1

1.3

6.9

9.0

13.3

5.3

0.5

30.0

151.0

1.6

0.0

8.0

0.6

2.0

302.1

3.0

GH15

10.3

140.3

16.0

608.5

2.9

99.5

7.0

19.0

20.3

68.2

33.6

162. 8

76.9

26. 1

49. 7

23.3

685.1

24.4

1.8

27.0

27.0

0.0

0.0

0.0

0.0

3.0

91.6

6.0

GH 16

7.4

128.8

19.6

603.2

1.5

53.3

3.0

31.0

17.3

96.9

211.8

227.9

582.9

14.8

30.4

18.3

287.0

26.4

1.3

7.0

66.0

0.0

0.0

0.0

0.4

3.0

41.8

5.0

ROCK NAME:- GH17

Nb	 7.2

Zr	 120.1

V	 19.7

Sr	 373.9

U	 0.5

Rb	 56.3

Th	 2.0

Pb	 31.0

Ga	 15.8

Zn	 98.3

Ni	 218.3

V	 228.6

Cr	 612.1

La	 16.3

Ce	 29.4

Nd	 17.9

Ba	 346.5

Li	 22.2

Be	 0.9

B	 9.0

Co	 71.0

Ag	 0.0

Cd	 0.0

8i	 0.0

Mo	 0.9

W	 1.0

Cu	 37.8

Sn	 4.0

GM 18

6.5

137.9

21.2

617.1

1.2

48.5

5.0

65.0

16.2

122.5

196.7

234.6

551.4

18.0

33. 8

19.6

323.0

28.7

1.5

8.0

65.0

0.0

0.0

0.0

0.3

4.0

27.0

6.0

GH2O

6.2

79.3

18.5

721 .0

0.8

48.6

1.0

14.0

17.2

92.9

151.0

225.7

670.0

21.2

41.6

22.5

400.8

24.7

0.8

4.0

59.0

0.0

0.0

0.0

0.1

1.0

55.9

5.0

GH2 1

13.9

351.1

29.6

728.4

0.4

73.1

1.0

10.0

24.7

96.3

112.7

235.8

390.1

26.0

60.6

35.7

511.3

43.7

1.3

0.0

64.0

0.0

0.0

0.0

0.0

2.0

5.1

3.0

GH22

9.0

197.9

6.6

703.3

1.1

92.3

3.0

15.0

22.6

76.7

60.5

154.1

235.9

18.8

28.2

12.2

846.9

36.0

1.0

0.0

35.0

0.0

0.0

0.0

0.0

0.0.

1.0

5.0



E20

COMRIE TRACE ELEMENT

ROCK NAME:- C1B

Nb	 15.1

Zr	 295.0

Y	 22.3

Sr	 425.6

U	 5.0

Rb	 153.4

Th	 28.0

Pb	 29.0

Ga	 17.4

Zn	 39.3

Ni	 23.6

V	 71.2

Cr	 54.6

La	 36.7

Ce	 76.1

Nd	 32.7

Ba	 729.8

Li	 47.3

Be	 2.0

8	 11.0

Co	 11.0

Ag	 0.0

Cd	 0.0

Ri	 0.0

Mo	 0.0

W	 3.0

Cu	 52.0

Sn	 6.0

ROCK NAME:- CM1

Nb	 T3.3

Zr	 261.6

Y	 18.4

Sr	 679.7

U	 4.6

Rb	 58.1

Th	 19.0

Pb	 21.0

Ga	 17.8

Zn	 57.4

Ni	 57.1

V	 87.8

Cr	 124.1

La	 25.3

Ce	 47.7

Nd	 23.0

Ba	 986.4

Li	 17.4

Be	 2.0

8	 7.0

Co	 12.0

Ag	 0.0

Cd	 0.0

Ri	 0.0

Mo	 0.7

W	 3.0

Cu	 24.3

Sn	 1.0

DATA

C2A

10.1

59.3

15.5

1110.1

0.4

44.4

2.0

14.0

23.6

69.0

39.0

316.7

46.0

20.2

35.9

21.0

415.5

42.0

1.2

7.0

35.0

0.0

0.0

2.0

1.3

4.0

71.1

8.0

CM2

13.2

225.5

21.9

519.3

3.4

100.4

14.0

20.0

17.0

57.2

48.8

90.6

118.4

34.5

61.6

28.3

786.2

29.8

1.6

62.0

17.0

0.1

0.0

0.0

0.0

3.0

22.5

6.0

C3A

16.0

101.6

8.0

217.1

3.2

147.2

10.0

35.0

15.5

45.4

5.5

19.2

14.2

15.0

26.7

11.0

534.8

24.3

2.8

3.0

3.0

0.0

0.0

0.0

0.0

4.0

20.0

2.0

CM3

13.0

221.6

20.8

524.9

2.8

113.8

18.0

22.0

16.7

61.3

49 .4

155.6

268.4

26.5

58.3

27.9

679.8

39.5

1.7

70.0

15.0

0.1

0.0

0.0

1.6

2.0

15.1

1.0

C5

17.8

119.5

9.1

217.1

2.9

147.2

10.0

26.0

16.2

42.9

7.5

n.d

n.d

n.d

r .d

n.d

n.d

19.0

2.8

4.0

3.0

0.0

0.0

0.0

0.6

2.0

12.4

6.0

CM4

11.5

143.4

22.5

630.7

2.2

53.2

6.0

18.0

19.3

72.2

103.6

86.4

113.4

34.6

61.6

28.2

786.5

30.2

1.6

0.0

35.0

0.0

0.0

0.0

0.9

2.0

32. 7

8.0

C6A

15.2

96.6

12.7

124.4

2.9

130.8

9.0

15.0

14.0

27. 1

7.5

18.2

18.4

19.9

c

14.2

529.6

12.7

2.4

7.0

2.0

0.0

0.0

0.0

0.0

1.0

84.9

3.0

CM 5

17.7

196.7

26.0

481.1

3.9

109.6

16.0

21.0

19.3

42.0

40.8

193.5

164.6

46.5

100.3

47.5

725.2

33.2

1.9

18.0

15.0

0.1

0.0

0.0

0.9

3 . 0.

86. 7

5.0

C?

16.6

136.3

9.8

194.0

2.8

155.4

14.0

18.0

16.7

35.3

9.2

27.6

20.5

15.2

zc .

13.4

58.2

24.7

2.2

3.0

1.0

0.0

0.0

0.0

5.0

4.0

20.6

4.0

CM6

17.3

124.9

13.5

233.6

4.2

162.9

14.0

21.0

15.9

24.7

8.3

25.2

21.3

22.9

42.9

20 . 6

645.2

30.0

2.4

3.0

3.0

0.0

0.0

0.0

37.0

5.0

0.3

3.0



E2 1

COMRIE TRACE ELEMENT

ROCK NAME:- CM?

Nb	 18.2

Zr	 159.7

Y	 15.5

Sr	 244.6

U	 4.6

Rb	 151.3

Th	 16.0

Pb	 24.0

Ga	 17.3

Zn	 53.2

Ni	 10.3

V	 34.9

Cr	 26.9

La	 22.4

Ce	 41.7

Nd	 20.1

Ba	 618.8

Li.	 37.6

Be	 2.9

B	 4.0

Co	 4.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 21.7

W	 2.0

Cu	 17.9

Sn	 6.0

DATA

CMB

18.2

158.5

11.3

285.1

4.8

162.4

14.0

30.0

16.3

62. 1

9.5

32.9

24 . 1

23.4

42.7

19.1

628. 7

31.4

2.3

7.0

5.0

0.0

0.0

0.0

7.5

3.0

33.0

3.0

CM9

10.3

113.8

25.8

781.0

1.4

53. 1

4.0

12.0

20. 7

68.5

92.3

181.5

168.6

30.4

63.4

33.8

865.1

22.2

1.3

0.0

37.0

0.3

0.0

2.0

0.1

1.0

13.3

5.0



E22

KILMELFORD

ROCK NAME:

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni.

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

DIOR I TE

- KN1

6.2

148.3

13.4

1581.9

1.9

53.5

4.0

19.0

19.7

69. 1

27.3

91.9

52.1

34.4

72.3

34.0

1654 .9

8.7

1.0

0.0

21.0

0.0

0.0

0.0

0.6

2.0

23.6

6.0

TRACE ELEMENT

KM2

7.3

159.3

11.2

1002.5

3.3

85.6

11.0

43.0

16.7

72.4

14.7

56.7

21.2

32.9

58.6

25.9

1369.5

9.7

1.0

0.0

10.0

0.1

0.0

0.0

2.0

1.0

48.5

5.0

DATA

KM3

6.5

163.1

12.6

1570.1

2.8

54.6

6.0

36.0

19.9

84.2

26.8

86.8

37.9

37.5

74.0

33.7

1614.3

13.4

1.4

0.0

33.0

0.1

0.0

0.0

0.0

2.5

23. 1

1.1

KM4

6.0

190.8

10.4

1489.4

3.1

63.5

5.0

30.0

20.0

75.5

14.6

61.4

37.4

33.3

65.8

29.3

1607.7

11.3

1.3

0.0

14.0

0.1

0.0

0.0

0.7

1.8

14.4

1.3

KM1 2

5.3

111.7

13.3

1654. 1

2.1

49.3

4.0

18.0

19.9

65.7

52.2

116.5

79.8

30.6

63.5

32.2

1657.7

15.4

0.9

0.0

28.0

0.1

0.0

0.0

0.1

2.0

27.0

3.0

KM 1 3

6.0

129.1

12.3

1568.5

2.6

49.7

3.0

26.0

18.9

70.1

45.8

87.8

58. 1

30.6

59.6

29.8

1758.1

11.6

0.9

15.0

21.0

0.1

0.0

0.0

0.4

1.0

133.0

3.0

ROCK NAME:- KM16

Nb
	

7.8

Zr
	

181.3

Y
	

51.2

Sr
	

210.1

U
	

0.9

Rb
	

41.4

Th
	

5.0

Pb
	

8.0

Ga
	

23.5

Zn
	

109.2

Ni
	

16.4

V
	

692.4

Cr
	

15.7

La
	

25.4

Ce
	

51.8

Nd
	

28.3

Ba
	

423.5

Li
	

10.9

Be
	

1.2

B
	

0.0

Co
	

82.0

Ag
	

1.6

Cd
	

0.3

Bi
	

28.0

Mo
	

0.8

w
	

3.0

Cu
	

56.1

Sn
	

6.0

KM 17

5.9

126.9

14.9

1511.0

1.7

45.3

3.0

27.0

21.1

87.5

17.2

136.0

19.9

29.6

61.1

30.4

1307.2

23.5

0.8

0.0

27.0

0.0

0.0

1.0

0.0

2.0

22.0

4.0

KM 1 8

4.4

87.5

14.1

1449.2

1.3

38.9

5.0

53 . 0

21.8

78.6

16.6

150.7

23.7

25.1

50.1

28.2

1366.0

22. 1

0.8

0.0

23.0

0.0

0.0

0.0

0.3

1.0

28.5

0.0

KM1 9

5.7

166.8

15.4

1312.3

2.0

48.3

4.0

19.0

20.7

59.8

15.5

95.0

16.9

25.4

50.9

25. 7

1436.8

10.0

1.0

16.0

22.0

0.0

0.0

0.0

0.2

0.0

21.6

5.0

KM2O

5.4

122.7

15.9

2280.3

1.2

65.3

5.0

52.0

21.9

112.6

9.6

144.0

13.5

29.6

60.4

30.8

2326.8

38.6

1.0

16.0

22.0

0.3

0.0

0.0

0.0

1.5

25.2

2.3

KM24

11.0

153.0

24.6

1035.7

2.5

63.2

9.0

18.0

20. 1

79. 1

47. 1

133. 1

109.6

35.9

72.3

34.0

1355.2

28.5

1.1

0.0

25.0

0.0

• 0.0

0.0

0.6

0.4

42.2

2.6



E23

KILNIELFORD

ROCK NAME:

Nb

Zr

Y

Sr

U

Rb

Tb

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li.

Be

B

Co

Ag

Cd

Di

Mo

w

Cu

Sn

DIORITE

- KM27

7.4

143. 1

14.0

1325.1

1.0

4.1.0

3.0

19.0

20.7

75.0

36.5

117.9

50.4

26.2

57.3

28.4

1256. 7

13.4

1.2

0.0

25. 0

0.0

0.0

0.0

0.0

2.1

24.9

1.2

TRACE ELEMENT

KM32

7.4

151.1

13.2

1618.2

2.0

46.2

5.0

40.0

21.0

53.6

15.4

108.1

21.7

32.3

66.3

31.4

1720.6

21.5

1.3

0.0

22.0

0.0

0.0

1.0

0.0

0.9

18.1

3.2

DATA

KM33

6.8

135.3

10.2

1745.7

1.4

54.5

3.0

12.0

19.9

45.6

38.9

104.5

84 .9

26.4

47.2

22.8

1735. 1

10.1

1.3

3.0

18.0

0.8

0.0

0.0

12.1

0.0

187.4

5.0

KM35

4.8

105.9

7.7

615.6

0.8

40.6

4.0

9.0

18.7

43.8

14.6

57.0

35.2

20.7

30.7

16.8

2281 .7

12.8

1.0

6.0

19.0

0.8

0.0

0.0

2.8

1.0

811.3

3.0

1(20

6.1

130.8

9.3

1023.4

1.7

49.3

5.0

11.0

20.0

30.4

.13.9

61.2

30.5

20.4

39.0

21.8

1964 .4

15.4

1.1

7.0

15.0

0.4

0.0

0.0

0.0

1.5

200.5

1.5

K2 1

6.4

127.6

10.9

1337.2

1.3

48. 4

4.0

13.0

19.6

57.2

40. 1

103.6

77.0

25.3

48.2

23.8

1562.4

10.7

1.1

0.0

14.0

0.3

0.1

0.0

0.0

4.0

43.0

0.0

ROCK NAME:- 1(32

Nb
	

6.0

Zr
	

150.7

9.9

Sr
	

426.6

(-I
	

3.0

Rb
	

57.7

Tb
	

6.0

Pb
	

14.0

Ga
	

16.8

Zn
	

25.9

Ni
	

16.4

V
	

62.8

Cr
	

45.0

La
	

22. 7

Ce
	

41.2

Nd
	

19.3

Ba
	

1320.8

Li
	

14.1

Be
	

0.9

B
	

6.0

Co
	

18.0

Ag
	

0.5

Cd
	

0.0

81
	

1.0

Mo
	

19.8

w
	

5.5

Cu
	

284.8

Sn
	

0.0

K3 4

5.7

112.2

8.9

909. 1

1.4

63.8

5.0

11.0

22.4

38.4

18.7

70.8

55.6

36.2

62.0

26.4

1263.1

13.9

1.2

6.0

8.0

0.8

0.0

2.0

3.1

3.0

260.4

3.6

1(498

5.5

158.5

13.2

1334.3

3.0

51.4

6.0

23.0

19.2

81.1

44.3

85.8

65.8

36.0

67.3

30.8

1543. 1

7.3

1.0

0.0

12.0

0.3

0.0

0.0

0.0

2.3

43.1

0.0

1(59

3.8

67.6

12.3

1602.2

0.9

40.3

3.0

19.0

18.7

68.5

85.2

128.2

152.7

22.9

45.2

23.9

1553.3

15.6

0.7

6.0

30.0

0.1

0.0

0.0

0.0

0.0

16.0

5.0

K68

5.4

114.4

10.0

1295.1

0.5

38.0

3.0

15.0

18.8

58.1

57.5

86.4

122.7

19.8

35.7

17.9

1417.4

11.1

1.0

13.0

26.0

0.1

0.0

0.0

2.3

1.0

52.8

3.0

K7 18

5.7

153. 1

8.9

935.3

2.5

52.2

3.0

31.0

18.5

84.2

42.0

83. 1

87.7

24.7

44.7

23.6

1317.2

63.9

1.3

17.0

19.0

0.2

0.0

1.0

1.4

3.0

8.9

7.0



K88

7.4

127.4

14.2

1536.5

2.0

64 .3

6.0

27.0

23.0

94.8

56.8

128.6

108. 1

30.4

57.4

27.6

2015.0

30.1

1.1

18.0

21.0

0.2

0.0

1.0

1.0

1.0

43.9

2.4

K9 1

6.5

137.5

11.6

1475.2

1.5

65.8

6.0

21.0

18.2

70.1

45.9

99.4

96.9

31.6

61.8

29.7

1778.1

20.3

1.3

2.0

13.0

0.3

0.0

0.0

1.0

1.9

48.5

0.0

E24

NILMELFORD DIORITE

ROCK NAME:- K72

Nb	 5.9

Zr	 136.9

Y	 12.7

Sr	 1595.3

U	 1.5

Rb	 51.8

Th	 5.0

Pb	 19.0

Ga	 17.8

Zn	 71.0

Ni	 71.9

V	 105.2

Cr	 131.5

La	 30.4

Ce	 59.5

Nd	 30.7

Ba	 2156.7

Li	 17.5

Be	 1.0

B	 18.0

Co	 22.0

Ag	 0.0

Cd	 0.0

0.0

Mo	 0.4

w	 1.0

Cu	 11.6

Sn	 4.0

TRACE ELEMENT

K74

4.2

79.2

12.1

1588.6

0.8

40.3

2.0

21.0

19.6

74.7

41.1

96.8

61.2

24.8

50.6

28.1

1396.2

16.7

1.1

10.0

23.0

0.2

0.0

0.0

0.0

2.5

38.8

2.8

DATA

K75

5.7

125.0

12.2

1416.6

3.1

49.2

5.0

18.0

19.5

63.2

56.6

96.5

87.7

32.2

58.2

31.5

1312.4

17.5

1.3

0.0

24.0

0.1

0.0

0.0

1.1

1.1

37.2

0.2



E25

KILMELFORD PORPHYRITE

ROCK NAME;- KM5

Nb	 9.4

Zr	 239.8

Y	 23.6

Sr	 1582.7

U	 1.7

Rb	 98.6

Th	 6.0

Pb	 69.0

Ga	 17.5

Zn	 132.8

Ni	 105.3

V	 128.3

Cr	 354.1

La	 42.3

Ce	 97.0

Nd	 54.5

Ba	 2465.3

Li	 35.6

8e	 1.?

B	 0.0

Co	 33.0

Ag	 0.2

Cd	 0.0

51	 0.0

Mo	 0.0

w	 1.0

Cu	 4.1

Sn	 0.0

TRACE

KM6

6.7

186.8

10.8

1247.6

1.5

68.2

4.0

56.0

17.3

47.8

23.9

60.3

40.5

40.5

63. 7

26.0

1633.7

15.1

1.1

9.0

11.0

0.0

0.0

0.0

0.5

1.0

42.6

1.0

ELEMENT DATA

KM7

5.6

151.0

10.4

833.1

1.6

78. 1

3.0

11.0

17.6

43.8

9.8

70.9

33.3

30.8

61.0

27.2

305.9

15.7

0.8

77.0

16.0

0.4

0.0

0.0

3.6

1.0

6.0

0.0

KM8

6.1

153.8

14.3

1012.1

1.6

49.6

5.0

38.0

18.0

67.3

35.9

151.9

80.3

29.9

58.2

31.8

1097.3

26.2

0.9

0.0

30.0

0.0

0.0

2.0

0.0

3.0

28.5

3.0

KM9

25.6

303.9

43.4

501.9

0.8

7.8

1.0

9.0

24 . 4

159.5

33 . 1

330.1

41.0

28.0

68.2

43.3

189.6

38.6

1.9

0.0

49 .0

0.6

0.0

5.0

1.8

5.0

27.0

5.0

KMIO

4.3

106.0

5.7

868.9

1.6

80.5

7.0

30.0

16.8

103.4

36.7

76.9

60.3

28.9

49.9

22.6

2030.0

35.2

0.5

13.0

13.0

0. 1

0.0

0.0

0.0

0.0

7.1

3.0

ROCK NAME:- KM11

Nb
	

11.2

Zr
	

160. 4

Y
	

14.8

Sr
	

435.9

U

	
2.7

Rb
	

86.6

Th
	

10.0

Pb
	

17.0

Ga
	

16.6

Zn
	

52.9

Ni
	

19.4

V
	

72.0

Cr
	

34.4

La
	

36.2

Ce
	

67.6

Nd
	

28.0

Ba
	

1160. 4

Li.	 30.8

Be
	

1.4

B
	

1.0

Co
	

16.0

Ag
	

0.0

Cd
	

0.0

Si
	

0.0

Mo
	

0.1

w
	

3.0

Cu
	

12.4

Sn
	

4.0

KM2 1

3.8

109.9

6.5

1178.4

0.9

44.6

2.0

13.0

16.5

40.4

17.8

46.6

28.5

21.2

36.9

15.5

1756. 1

12.9

0.6

2.0

7.0

0.0

0.0

0.0

0.0

1.7

18.4

2.9

KM2 18

4.0

105.3

9.9

931.6

1.0

54.7

2.0

22.0

17.7

56.5

85.0

81.7

185.5

19.7

34.3

8.8

1582.2

38.0

0.9

0.0

24.0

0.0

0.0

0.0

0. 2

1.6

15.4

0.0

KM23

5.2

117.9

9.5

403.2

1.7

60.9

3.0

25.0

17.3

56.7

20.0

67.9

34.9

22.3

43. 1

21.8

1036.6

37.9

0.8

25.0

11.0

0.2

0.0

3.0

0.0

0.7

0.0

0.0

KM28

6.0

153.9

14.1

108.4

1.6

39.8

6.0

12.0

17.8

53.9

25.1

101.3

50.3

31.7

63.5

32.3

158.9

37.6

1.1

28.0

29.0

0.0

0.0

0.0

0.0

2.0.

22.7

3.6

KM29

11.2

158.3

13.3

339.8

2.9

83.1

9.0

13.0

18.2

54.6

19.6

72. 1

37.5

36.1

65.0

27.7

992.3

30.2

1.5

2.0

21.0

0.2

0.0

0.0

0.3

1.3

8.9

2.6



E26

KILMELFORD

ROCK NAME:

Nb

Zr

Y

Sr

U

Rb

rh

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

PORPHYR lIE

- KM3O

3.2

79.9

5.7

1642.3

1.2

36.9

1.0

11.0

19.3

42.5

19.9

55.8

38.8

15.7

26.4

14.1

1792.2

12.4

0.4

9.0

11.0

0.0

0.0

0.0

0.0

2.0

5.7

8.0

TRACE

KM34

5.1

110.5

5.3

780.7

1.5

43.6

3.0

13.0

20.8

27.0

11.3
C,	 -

28.2

19.7

34.7

14.5

1771.2

9.9

1.0

15.0

15.0

0.3

0.0

0.0

0.0

3.7

85.1

4.0

ELEMENT DATA

KM3 6

3.9

89.8

5.2

1086.8

1.3

37.6

2.0

14.0

19.7

31.8

17.4

68.3

28.9

16.8

32.5

14.8

1414.1

16.6

0.8

28.0

16.0

3.2

0.0

0.0

1.1

2.0

1524. 7

5.0



E27

ETIVE

ROCK

Nb

Zr

Y

Sr

U

Rb

Th

Ph

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

8

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE ELEMENT

NAME:- Eli

9.9

66.0

7.5

107.6

5.2

165.4

14.0

33.0

15.8

18.5

5.2

10.0

11.0

20.2

37.0

13.3

214.0

23.3

2.5

0.0

3.0

0.0

0.0

0.0

0.0

0.5

0.0

0.5

DATA

E12

11.2

198.0

13.5

243.9

3.5

129.5

15.0

36.0

16.4

29.6

8.3

32.0

16.0

40.0

71.4

26. 1

1148.0

11.7

2.0

0.0

4.0

0.0

0.0

1.0

0.0

1.3

0.7

0.5

E13

7.6

65.0

3.3

134.5

7.0

172.5

34.0

23.0

15.6

6.9

3.2

5.0

7.0

35.9

43. 7

9.8

103.0

1.5

3.0

0.0

3.0

0.0

0.0

0.0

0.0

1.3

0.2

0.0

E14

8.4

60.0

3.1

84.0

8.3

191.4

29.0

25.0

15.0

6.9

1.8

5.0

3.0

29.7

37.8

9.3

74.0

1.0

3.1

0.0

1.0

0.0

0.0

0.0

0.0

0.5

0.0

0.5

E15

12.0

95.0

10.3

68.0

3.2

134.3

15.0

22.0

13.4

9.6

5.1

8.0

7.0

24 .2

56. 8

17.1

2 9 8 . 1)

2.5

1.3

0.0

5.0

0.0

0.0

0.0

0.0

0.3

0.0

0.0

E16

10.6

84.0

8.8

72.8

3.0

129. 1

14.0

20.0

12.9

10.1

1.8

7.0

3.0

26.4

55.2

16.7

315.0

2.8

0.7

0.0

5.0

0.0

0.0

0.0

0.0

1.5

0.0

0.0

ROCK NAME:- Eli

Nb
	

9.1

Zr
	

159.0

Y
	

11.6

Sr
	

637.3

U
	

3.7

Rb
	

103.5

Th
	

14.0

Pb
	

20.0

Ga
	

18.3

Zn
	

41.1

Ni
	

11.2

V
	

58.0

Cr
	

25.0

La
	

34 .5

Ce
	

65.3

Nd
	

25.5

Ba
	

1117.0

Li
	

31.2

Be
	

1.7

B
	

1.0

Co
	

12.0

Ag
	

0.0

Cd
	

0.0

8i
	

0.0

Mo
	

0.0

w
	

0.7

Cu
	

9.0

Sn
	

1.9

E18

9.2

172.0

10.7

627.6

3.2

109.5

13.0

23.0

18.6

46.3

15.8

58.0

21.0

36.3

64.0

26.3

1117.0

26.3

1.9

4.0

54.0

0.0

0.0

1.0

0.0

1.6

9.8

2.5

ET9

9.6

162.0

16.4

488.2

2.7

115.9

13.0

38.0

17.6

55.7

25.9

57.0

42.0

45.4

77. 1

Jo. 1

1004.0

14.3

2.0

1.0

11.0

0.1

0.0

2.0

0 . . 0

1.4

4.2

1.1

Eli 1

13.4

108.6

11.5

189.7

4.9

175.4

14.4

0.0

16.1

28.3

5.1

13.6

8.1

22.0

38.4

14.6

584.0

33. 1

2.1

0.0

2.0

0.0

0.0

0.0

0.0

0.0

1.0

0.0

N48

12.7

217.6

13.2

426.0

2.9

97.1

12.4

0.0

17.3

47.0

n.d.

45.1

n.d.

42.6

77.2

26.4

1202.0

10.9

1.5

n.d.

1.0

0.0

0.0

1.0

0.0

1 .0.

17.1

0.9

N49

10.5

182.5

16.3

638.2

3.0

100.7

15.7

0.0

17.8

44.9

n.d.

56.1

n.d.

33.9

56.7

20.8

1166.7

11.3

1.6

n.d.

7.0

0.0

0.0

1.0

0.3

3.4

12.5

1.2



E28

ETIVE TRACE ELEMENT

ROCK NAME:- N50

Nb	 10.6

Zr	 166.5

V	 14.9

Sr	 509.6

U	 4.5

Rb	 127.1

Tb	 19.2

Pb	 0.0

Ga	 17.1

Zn	 39.5

Ni	 n.d.

V	 44.0

Cr	 n.d.

La	 31.1

Ce	 90.5

Nd	 18.6

Ba	 1016.1

Li	 14.7

Be	 2.0

B	 n.d.

Co	 3.0

Ag	 0.0

Cd	 0.0

Bi	 1.0

Mo	 0.0

W	 2.8

Cu	 11.4

Sn	 0.2

DATA

N5 1

10.8

147.0

13.9

459.1

5.1

136.9

18.9

0.0

16.4

39.5

n.d.

40.9

n.d.

41.0

5? .2

17.8

989 .8

11.8

1.7

n.d.

4.0

0.0

0.0

0.0

0.4

2.1

9.9

0.0

N56

10.2

150.0

9.8

613.2

2.4

83.0

6.8

0.0

18.4

57.3

n.d.

61.5

n.d.

29.2

43 .4

15.3

1236.0

36.3

1.6

n.d.

8.0

0.0

0.0

1.0

0.4

0.0

16.8

1.0

N57

11.2

143.6

11.1

641.9

3.9

86. 1

10.9

0.0

18.8

61.7

n.cl

69.7

n.d

31.0

49$. 9$

16.6

1148.3

29.9

1.4

n.d

10.0

0.2

0.0

0.0

0.5

1.1

31.5

2.1

N58

11.7

78.2

6.9

110.7

6.7

165.1

19.7

0.0

16.2

28.7

n.d.

8.2

n.d.

20.7

39$.

12.1

249 .8

47.4

2.3

n.d.

1.0

0.0

0.0

0.0

0.0

1.1

7.8

0.9

N59

7.3

81.8

5.0

313.0

1.4

114.7

8.9

0.0

15.3

30.0

n.d.

17.1

n.d.

23.5

3 t .3

10.9

867.9

49.9

1.1

n.d.

2.0

0.0

0.0

0.0

0.0

2.7

4.5

0.0



E29

MOOR OF RANNOCH TRACE

ROCK NAME:- N62

Nb
	

7.3

Zr
	

106.6

Y
	

10.6

Sr
	

742.7

U
	

2.5

Rb
	

70.1

Th
	

6.6

Pb
	

0.0

Ga
	

18.8

Zn
	

53.9

Ni
	

n.d.

V
	

63.1

Cr
	

n.d.

La
	

19.8

Ce
	

31.9

Nd
	

13.7

Ba
	

944.5

Li
	

13.2

Be
	

1.4

B
	

n.d.

Co
	

'LU

Ag
	

0.0

Cd
	

0.0

Bi
	

1.0

Mo
	

0.0

w
	

1.5

Cu
	

15.0

Sn
	

2.5

ELEMENT

N63

6.7

92.6

9.8

728.0

2.2

69.7

6.9

0.0

17.4

45.4

n.d.

56.9

n.d.

22.7

:3 4 . 1

12.4

1084.8

16.6

1.1

n.d.

9.0

0.0

0.0

0.0

0.0

0.9

7.6

2.0

DATA

N65

7.1

98.5

10.7

648.3

3.1

79.7

9.2

0.0

17.1

46. 1

n.d

54 .9

n.d

19.8

31.1

11.8

1033.2

21.7

1.0

nd.

9.0

0.0

0.0

0.0

0.0

1.7

13.2

2.5

N68

10.5

185.5

11.9

832.5

3.2

94. 1

11.6

0.0

18.8

72.9

n.d

64.7

n.d

35.4

65.9

25.8

1178.2

26.0

1.4

n.d

12.0

0.0

0.0

0.0

0.0

2.2

25. 7

1.7

N69

5.7

108.4

10.3

1568.6

1.3

39.9

4.3

0.0

21.3

72.6

ri.d.

103.2

n.d.

23.0

44.8

20.5

1069.1

15.7

1.0

n.d.

26.0

0.0

0.0

0.0

0.0

1.5

21.5

5.5

N? 0

2.4

71.2

2.9

463.7

1.2

63.2

6.3

0.0

13.1

24.8

n.d.

26.7

n.d.

40.9

56.6

15.4

1265.5

8.0

0.2

n.d.

4.0

0.0

0.0

0.0

0.0

1.8

7.2

0.0

ROCK NAME:- N71

Nb
	

5.9

Zr
	

82. 7

Y
	

8.6

Sr
	

742.0

U
	

3.6

Rb
	

79.5

Th
	

9.4

Pb
	

0.0

Ga
	

17.6

Zn
	

37.6

Ni
	

n.d.

V
	

43.4

Cr
	

n.d.

La
	

21.4

Ce
	

35.0

Nd
	

15.9

Ba
	

1089.8

Li
	

12.3

Be
	

0.9

B
	

n.d.

Co
	

6.0

Ag
	

0.0

Cd
	

0.0

81
	

0.0

Mo
	

0.0

w
	

1.9

Cu
	

3.0

Sn
	

0.7

N73

6.2

96.9

7.6

189.9

2.5

78.5

16.6

0.0

13.9

26. 1

n.d.

14.7

n.d.

44.3

67.7

21.2

797.5

5.9

1.0

n.d.

2.0

0.0

0.0

0.0

0.0

3.1

31.4

2.0

N74

6.4

94. 7

8.6

837.7

1.8

54.5

12.0

0.0

18.1

65.6

n.d.

55.6

n.d.

23.9

40.0

14.0

1144.5

12.3

1.1

n.d.

9.0

0.0

0.0

0.0

0.0

3.5

5.1

1.0

N78

6.2

100.9

10.3

882.3

2.8

80.9

11.2

0.0

18.1

51.1

n.d

56.6

n.d

27.0

43.0

17.4

1129.9

15.7

1.0

n.d

14.0

0.0

0.0

0.0

0.0

0.2

32.2

2.2

MR 1

5.7

130.9

13.3

1391.8

1.2

46.3

6.4

0.0

20.2

66.8

60.3

100.9

109.2

27.0

51.9

24.0

1341.3

16.0

1.0

0.0

20.0

0.0

0.0

0.0

0.0

0.6

11.6

4.8

MR2

11.6

41.6

26. 1

656.3

1.7

71.3

7.8

0.0

18.7

85.9

115.4

164 .9

468.8

31.8

75.3

40.6

717.4

10.2

1.4

0.0

41.0

0.0

0.0

0.0

0.4

1.0

95.8

2.8



E30

MOOR OF RANNOCH

ROCK NAME:- MR3

Nb
	

6.9

Zr
	

125.6

Y
	

11.0

Sr
	

890.4

U
	

2.4

Rb
	

69.5

Th
	

9.0

Pb
	

0.0

Ga
	

19.0

Zn
	

50.6

Ni
	

41.1

V
	

68.5

Cr
	

81.0

La
	

22.4

Ce
	

40.9

Nd
	

17.0

Ba
	

1112.0

Li
	

19.8

Be
	

1.1

B
	

0.0

Co
	

13.0

Ag
	

0.0

Cd
	

0.0

Bi
	

(1.0

Mo
	

0.0

w
	

0.0

Cu
	

4.4

Sn
	

2.1

TRACE ELEMENT

MR4

7.7

102.4

10.1

705.6

3.4

72.2

13.9

0.0

16.7

37.8

30.2

53. 1

61.6

23. 1

40.2

15.6

1035.4

10.5

1.1

0.0

10.0

0.0

0.0

0.0

0.0

1.1

3.5

2.4

DATA

MR5

8.1

117.1

12.7

796.7

1.4

58.9

5.9

0.0

18.9

49.9

34.1

69.0

64.5

21.4

38.3

16.2

926.

17.3

0.3

0.0

13.0

0.0

0.0

0.0

0.1

0.6

5.3

3.9

MR6

7.2

117.9

12.1

771.9

1.8

75.3

7.9

0.0

16.4

46.4

31.5

61.6

63.6

22.6

36.2

14.7

1109. ?

16.8

2.0

10.0

0.0

0.0

0.0

0.0

1.2

5.3

2.4

MR7

7.6

127.9

9.5

800.0

2.0

61.8

8.1

0.0

19.3

48.6

33.5

68.7

64.8

17.7

31.2

12.9

6 ?9. 4

24.6

1.2

4.0

15.0

0.0

0.0

0.0

0.0

1.7

5.2

3.6

MR8

7.1

105.4

8.4

710.2

2.2

69.1

10.4

0.0

17.4

39.2

25. 7

51.5

50.7

17.1

28. 7

11.0

c054 .4

10.4

0.0

10.0

0.0

0.0

0.0

0.0

0.0

2.3

0.9

ROCK NAME:- MR9

Nb
	

8.5

Zr
	

145.0

Y
	

13.2

Sr
	

723.8

U
	

2.3

Rb
	

65.8

Th
	

7.9

Pb
	

0.0

Ga
	

17.7

Zn
	

44.9

Ni
	

25.7

V
	

63 .7

Cr
	

49.7

La
	

24. 1

Ce
	

38.3

Nd
	

15.8

Ba
	

1087.8

Li
	

17.1

Be
	

1.0

B
	

0.0

Co
	

10.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

0.1

Cu
	

5.9

Sn
	

2.5

MR 1 0

10.2

128.5

12.7

698. 7

2.8

71.4

11.3

0.0

17.7

43.2

26.9

58.6

50.5

24.8

44.4

18.3

1014.0

19.9

1.2

0.0

11.0

0.0

0.0

0.0

0.0

0.0

4.1

2.2

MR1 1

10.5

163.9

18.4

718.9

1.2

63.1

2.9

0.0

21.8

94.5

122.8

113.0

251.4

25.2

48.4

22.9

795.3

35. 1

1.4

0.0

37.0

0.0

0.0

0.0

0.0

0.0

14.3

5.3



E3 1

STRAIN OSSIAN TRACE

ROCK NAME:- SOl

Nb	 12.2

Zr	 148.6

Y	 17.1

Sr	 607.2

U	 3.3

Rb	 109.4

Th	 13.1

Pb	 n.d.

Ga	 17.4

Zn	 39.5

Ni	 29.2

V	 66.3

Cr	 66.8

La	 29.2

Ce	 46.7

Nd	 19.0

Ba	 934.4

Li.	 27.2

Be	 1.9

B	 12.0

Co	 8.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

w	 1.9

Cu	 2.3

Sn	 0.6

ELEMENT DATA

S02

11.9

162.6

17.9

553.1

2.8

97.9

15.2

n.d.

17.2

41.4

27.2

63.5

63.7

26.4

44.6

18.5

891 .3

21.5

1.9

0.0

6.0

0.0

0.1

4.0

0.0

1.8

4.1

1.0

S03

8.1

164.2

12.5

565.8

3.1

105.9

16.8

n.d

17.4

41.7

29.2

65.0

64.6

22.2

31.6

12.6

938.1

25.7

1.5

5.0

9.0

0.0

0.0

0.0

0.0

0.8

5.3

1.1

SO4

13.5

167.8

18.0

548.3

3.2

106.7

14.5

n.d

17.9

40.6

29.4

68.0

66.7

29.2

51.2

20.8

886.4

23.3

1.5

5.0

6.0

0.0

0.0

0.0

0.0

1.9

4.1

1.0

SOS

14.6

172.3

20.3

359.3

3.8

130.7

10.3

n.d.

21.6

102.7

144.3

137.2

331 .3

24. 1

45.9

20.6

455.8

47.2

3.0

12.0

47.0

0.0

0.0

1.0

0.0

0.6

48.8

3.5

SOS

13.2

161.9

18.8

558.4

2.6

106. 1

13.9

n.d.

17.9

41.6

29.4

66.7

64.9

27 .7

47.1

18.7

916.3

26.8

1.7

2.0

5.0

0.0

0.0

0.0

0.0

0.8

5.0

0.5

ROCK NAME:- $07

Nb
	

13.1

Zr
	

160.3

Y
	

19.9

Sr
	

549.4

U
	

4.6

Rb
	

112.9

Th
	

16.4

Pb
	

0.0

Ga
	

17.3

Zn
	

41.5

Ni
	

27.8

V
	

61.9

Cr
	

62.1

La
	

28. 7

Ce
	

49.5

Nd
	

19.5

Ba
	

892. 6

Li
	

30.1

Be
	

2.0

B
	

4.0

Co
	

7.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

3.0

Cu
	

4.0

Sn
	

3.0

SOY

10.2

149.6

15.4

566.8

2.8

114.7

11.0

0.0

17.3

41.2

29.8

64.4

64.7

24.8

39.3

15.4

878.8

23.8

1.7

2.0

6.0

0.0

0.0

0.0

0.0

2.1

7.0

0.0

SOY

14.2

168.8

21.6

532.5

3.6

94.6

17.2

0.0

16.9

41.4

29.4

71.3

63.1

31.6

61.4

24 . 7

973.5

21.0

1.3

0.0

9.0

0.0

0.0

0.0

0. 0

0.4

6.9

1.6

Solo

12.3

161.7

14.8

605.5

3.9

105.0

12.9

0.0

16.8

41.8

30.4

71.2

75.3

25.4

45.2

18.9

940.7

19.7

1.4

2.0

10.0

0.0

0.0

0.0

0.0

1.3

7.3

1.7



E32

GALLACHULISFI TRACE

ROCK NAME:- GGF5

Nb	 15.6

Zr	 198.0

V	 19.0

Sr	 1207.0

U	 2.0

Rb	 89.9

Th	 14.0

Pb	 25.0

Ga	 20.5

Zn	 54.6

Ni	 31.6

V	 78.0

Cr	 47.0

La	 51.8

Ce	 95.9

Nd	 36.9

Ba	 1357.0

Li	 27.2

Be	 1.8

B	 7.0

Co	 14.0

Ag	 0.0

Cd	 0.0

Di	 0.0

Mo	 0.0

w	 0.0

Cu	 21.3

Sn	 3.5

ROCK NAME:- 86

Nb	 15.0

Zr	 201.5

V	 21.0

Sr	 1242.2

U	 1.9

Rb	 83.1

Th	 16.0

Pb	 29.0

Ga	 20.2

Zn	 64.4

Ni	 27.8

V	 84.5

Cr	 52.6

La	 48.8

Ce	 86.6

Nd	 35.3

Ba	 1413.3

Li	 29.5

Be	 1.7

8	 3.0

Co	 14.0

Ag	 0.0

Cd	 0.0

Di	 0.0

Mo	 0.0

w	 0.0

Cu	 20.5

Sn	 3.6

ELEMENT DATA

GGF6

15.4

192.0

19.5

1118.0

2.9

88.6

14.0

29.0

19.0

53.0

31.5

78. 0

50.0

49.7

91.6

36. 5

1468.0

29.2

1.9

13.0

16.0

0.0

0.0

0.0

0.0

1.8

14.8

2.5

87

28.3

348.3

27.3

1311.8

6.0

138.0

29.0

32.0

21.7

63.0

27.5

82.8

47.1

72.3

132.2

52.5

1425.2

34.3

2.6

7.0

13.0

0.0

0.0

0.0

0.0

1.4

38.0

n.d.

81

20.9

262.9

19.0

1138.5

5.9

137.2

36.0

33.0

19.0

52.3

15.3

50.4

26.2

46.4

81.6

33.2

1388.2

38.2

3.0

13.0

7.0

0.3

0.0

0.0

0.0

2.0

11.5

3.8

89

10.5

123.6

21.6

1813.7

2.6

42.8

8.0

22.0

20.8

7.2

90.9

152.6

237.6

55.0

112.6

56.2

1578.4

20.7

1.1

0.0

1.0

0.0

0.0

0.0

0. 8

6.4

4.5

0.0

83

13.5

181.4

19.5

1565.8

2.0

64.6

12.0

26.0

20.0

63.4

25. 7

87.0

49.5

50.3

87.0

37.0

1689. 1

20.8

1.3

3.0

16.0

0.0

0.0

0.0

0.0

0.8

68.7

5.2

88

10.4

128.8

9.2

456.8

5.8

113.2

21.0

20.0

13.4

17.8

3.5

9.9

7.7

26.6

44. 1

14.9

1615.7

12.2

1.5

1.0

38.0

0.0

0.0

0.0

0.0

1.3

41.2

0.0

B4

15.4

181.5

12.8

765.0

5.3

111.0

26.0

24.0

16.3

27 .3

5.8

25.8

12.9

35.3

62.2

24.3

1413.1

11.6

2.2

2.0

15.0

0.0

0.0

0.0

0.0

1.0

6.4

2.5

810

16.1

190.4

15.0

1165.3

5.3

123.2

30.0

25.0

17.8

30.6

8.8

36.9

15.5

44.8

76.1

28.6

1493.8

25.9

1.9

6.0

9.0

0.0

0.0

0.0

0.0

1.0

7.9

1.5

B5

18.3

234.2

18.3

1272.4

6.0

115.1

31.0

28.0

18.7

44.9

11.3

42.1

18.8

49.8

95.0

38.2

1670.7

34.9

2.1

5.0

3.0

0.0

0.0

0.0

0.0

0.0

2.1

2.7

811

10.8

129.6

10.2

364.4

4.9

125.8

22.0

23.0

14.3

19.6

1.7

9.5

4.9

36.0

46.5

19.2

1530.2

9.3

0.9

3.0

3.0

0.0

0.0

0.0

0.0

3.4

60. 2

0.0



E33

BALLACHLJLISH TRACE

ROCK NAME:- B12

Nb	 8.7

Zr	 164.1

V	 8.3

Sr	 606.0

U	 4.8

Rb	 103.6

Th	 18.0

Pb	 26.0

Ga	 16.4

Zn	 19.9

Ni	 1.5

V	 9.8

Cr	 4.9

La	 32.7

Ce	 54.4

Nd	 16.4

Ba	 2029.6

Li	 16.7

Be	 1.9

8	 1.0

Co	 5.0

Ag	 0.0

Cd	 0.0

Eli	 0.0

Mo	 0.0

W	 1.8

Cu	 2.1

Sn	 0.0

ROCK NAME:- 818

Nb
	

12.7

Zr
	

120.3

V
	

20.8

Sr
	

1996.4

U
	

2.6

Rb
	

49.4

Th
	

11.0

Pb
	

20.0

Ga
	

21.4

Zn
	

92.6

Ni
	

30.5

V
	

143.2

Cr
	

77.5

La
	

41.2

Ce
	

79.7

Nd
	

39.3

Ba
	

1486.6

Li
	

34.4

Be
	

1.6

B
	

0.0

Co
	

20.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

0.5

Cu
	

27.0

Sn
	

5.7

ELEMENT DATA

613

15.0

186.4

20.2

668.5

2.1

87.3

11.0

22.0

18.1

64 . 8

26.2

84 .3

54.7

45.5

88.7

38.8

1318.1

18.2

3.3

14.0

8.0

0.0

0.0

0.0

0.0

1.3

7.6

3.1

819

13.5

155.5

24.8

1815.9

1.7

49.4

8.0

15.0

21.9

81.3

28.8

163.3

55.3

46.8

95.3

45.6

1410.5

21.3

1.2

0.0

23.0

0.0

0.0

0.0

0.0

1.2

39.4

3.0

814

17.2

219.9

14.3

1118.9

6.6

119.6

32.0

30.0

18.1

46.7

11.0

40.3

18.2

45.1

82.8

29.9

1418.3

8.9

1.0

0.0

1.0

0.0

0.0

0.0

0.0

2.3

12.9

0.8

XDR35

16.3

193.2

13.9

1075.8

6.8

125.6

28.0

29.0

15.7

40.3

8.6

36.0

15.9

42.9

80.6

28.4

1552.0

34.5

2.2

3.0

7.0

1.8

0.0

0.0

13.6

5.0

700.5

0.3

615

23.9

252.5

22.3

1013.8

7.4

146.4

43.0

35.0

16.5

47.4

11.5

44.5

21.5

50.7

98. 6

35.9

1296.6

28.0

1.5

0.0

13.0

0.0

0.0

0.0

0.3

1.0

7.1

1.0

XDR 109

17.1

199.0

15.6

1115.5

7.6

124.0

28. 0

30.0

16.7

42.4

8.7

33.3

14.6

40.7

72.3

25.8

1562.1

26.5

2.2

9.0

13.0

0.8

0.0

0.0

12.8

95.6

854.1

0.0

816

15.5

191.2

14.5

770.6

6.4

115.7

27.0

27.0

14.5

33.7

6.7

32.8

14.4

38.6

72.5

25.6

1715.3

26.4

2.5

11.0

6.0

0.0

0.0

0.0

1.0

1.1

1.2

1.9

XDR 154

18.1

236. 7

16.7

810.3

6.2

137.8

29.0

25.0

16.4

39.3

12.3

48.3

27.6

43.9

93.2

34.3

1382.7

24.0

1.9

7.0

6.0

0.0

0.0

0.0

0.2

4 . 0.

8.2

1.2

817

22.2

239.8

18.4

931.9

8.4

110.1

39.0

39.0

17.6

50.1

22.2

55.0

52.2

51.2

89.8

3T.4

954.0

34.3

2.6

27.0

4.0

0.0

0.0

0.0

0.2

0.5

8.0

4.0

XDR 174

11.3

125.9

1 • 1 .0

417.1

6.5

113.9

23.0

23.0

13.8

19.1

1.8

9.5

3.3

26.5

43.7

16.3

1439.0

8.9

1.2

2.0

2.0

0.6

0.0

0.0

152.7

332.7

116.3

0.0



81670

12.5

60.4

26.9

1665.0

2.2

57.9

8.0

18.0

19.6

89.4

74.8

204.8

192.8

47.3

100.0

50.6

1442.0

26. 9

1.5

6.0

36.0

0.0

0.0

2.0

?. U

0.3

63.8

4.1

81671

13.5

217.3

22.9

1695.0

1.6

61.3

4.0

24.0

19.3

75.0

75.0

145.9

190.9

49.9

96.5

48.4

1563.3

18.7

1.3

0.0

32.0

0.0

0.0

0.0

0.5

0.3

114.8

0.9

E34

BALLACHULISH TRACE

ROCK NAME;- XDR173

Nb	 9.0

Zr	 124.9

Y	 10.2

Sr	 239.2

U	 4.9

Rb	 113.4

Th	 20.0

Pb	 13.0

Ga	 14.3

Zn	 19.3

Ni	 1.5

V	 10.1

Cr	 3.5

La	 30.2

Ce	 48.0

Nd	 16.7

Ba	 1197.9

Li	 7.8

Be	 1.2

8	 18.0

Co	 1.0

Ag	 0.0

Cd	 0.0

81	 0.0

W	 4.4

Cu	 160.2

Sn	 0.0

ELEMENT DATA

81 B66

20.7

267.8

19.1

1138.7

5.1

135.8

34.0

31.0

17.9

51.3

14.1

50.3

25.3

51.3

85.0

33.8

1377.4

44.6

2.6

8.0

6.0

0.0

0.0

0.0

0. T

8.7

2.0



E35

BEN NEVIS TRACE

ROCK NAME:- BN4

Nb	 12.3

Zr	 158.7

Y	 21.7

Sr	 142.5

U	 2.7

Rb	 107.8

Th	 14.0

Pb	 27.0

Ga	 16.3

Zn	 31.4

Ni	 1.3

V	 7.3

Cr	 4.0

La	 24.6

Ce	 51.1

Nd	 19.7

Ba	 1199.4

Li	 11.4

Be	 1.0

B	 0.0

Co	 0.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.1

Cu	 0.4

Sn	 0.0

ELEMENT DATA

BN6

11.2

139.1

21.1

136.5

1.7

102.5

10.0

27.0

16.2

24.7

0.5

4.2

2.3

18.9

39. 1

14.9

1101.4

13.5

0.5

0.0

0.0

0.0

0.0

0.0

0.0

1.0

0.0

0.6

BN22

11.4

170.8

14.5

748. 1

2.9

110.2

15.0

20.0

17.5

44.7

29.3

55.5

52.8

36.4

57.9

27.3

1125.8

20. 1

1.7

4.0

9.0

0.1

0.0

0.0

0.0

1.6

4.4

0.0

BN23

12.4

162.4

14.0

611.9

4.9

117.7

18.0

19.0

17.2

33.1

21.5

48.2

46.2

32. 2

50.6

18.1

994.3

21.3

2.7

8.0

7.0

0.0

0.0

0.0

0.0

1.2

4.1

0.7

ON1 0

11.1

244.3

16.0

503.3

2.8

98.3

13.3

17.8

18.0

29.4

6.1

20.3

7.7

50.5

89.8

33.3

1543.8

17.5

1.2

0.0

2.0

0.0

0.0

0.0

0.0

2.1

0.5

3.9

BN1 1

10.4

221.9

16.2

457.9

2.7

95.2

11.6

20.1

16.8

36.3

5.6

18.8

6.4

44.3

80.5

30.3

1495 .6

21.5

1.2

0.0

3.0

0.0

0.0

0.0

0.0

2.9

0.1

0.0

ROCK NAME:- 8N12

Nb	 10.7

it
Y	 15.1

Sr	 465.1

U	 2.4

Rb	 98.0

Th	 13.5

Pb	 18.8

Ga	 17.7

Zn	 27.7

Ni	 5.1

V	 18.9

Cr	 6.6

La	 44.8

Ce	 82.5

Nd	 30.8

Ba	 1410.9

Li	 17.0

Be	 1.4

B	 0.0

Co	 4.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 1.9

Cu	 0.9

Sn	 1.5

ON 13

12.4

13 .7

12.3

613.9

4.8

122.9

21.0

18.3

16.6

29.6

25.5

44.3

42.5

34.4

55.3

19.2

1031 .8

22.0

1.9

0.0

7.0

0.0

0.0

0.0

0.0

2.4

9.3

0.0

ON 14

11.6

153.1

10.8

637.3

4.5

122.8

18.6

17.4

17.6

31.6

26.2

47.8

45.1

35.0

58.7

19.7

988.1

35.7

1.7

2.0

9.0

0.0

0.0

0.0

0.0

0.0

5.5

2.8

BN1 6

11.5

213.4

15.1

882.3

2.7

95.8

14.0

16.9

19.7

43.0

48.9

79. 1

85.4

33.6

59.2

23.5

1194.5

23.9

1.6

10.0

13.0

0.0

0.0

0.0

0.2

1.7

19.0

2.5



E36

STRONTIAN TRACE

ROCK NAME:- SRNI

Nb	 8.8

Zr	 130.0
Y	 8.8

Sr	 474.4

U	 9.5

Rb	 95.3

Th	 19.0

Pb	 36.0

Ga	 19.2

Zn	 33.2

Ni	 28.2

V	 29.0

Cr	 15.0

La	 28.2

Ce	 53.4

Nd	 19.1

Ba	 728.0

Li	 22.2

Be	 2.2

B	 1.0

Co	 5.0

Ag	 0.0

Cd	 0.0

0.0

Mo	 0.0

W	 0.3

Cu	 2.1

Sn	 2.5

ROCK 4AME:- SRN7

Zr
	

215.0

Y
	

15.9

Sr
	

1046.0

U
	

3.8

Rb
	

62.6

Tb
	

14.0

Pb
	

23.0

Ga
	

22.1

Zn
	

55.5

Ni
	

49.9

V
	

79.0

Cr
	

65.0

La
	

59.0

Ce
	

97.2

Nd
	

35.2

Ba
	

903.0

Li
	

27. 1

Be
	

2.2

B
	

2.0

Co
	

21.0

Ag
	

0.0

Cd
	

0.5

Bi
	

0.0

Mo
	

0.0

w
	

0.0

Cu
	

9.8

Sn
	

1.3

ELEMENT DATA

SRN2

21.7

205.0

34.8

976.6

2.7

74.6

9.0

21.0

19.7

50.9

43.9

74 .0

65.0

43.8

91.3

41.6

1595.0

20.4

2.7

6.0

15.0

0.1

0.0

2.0

0.0

1.8

6.7

5.5

SRN8

13.3

176.0

14.8

1054.0

3.6

66.5

12.0

25.0

20.7

55.3

53.3

80.0

67.0

51.2

89.3

34.2

965.0

27.3

2.2

2.0

18.0

0.1

0.0

2.0

0.0

1.7

8.5

1.3

SRN3

22.8

233.0

35.9

1005.0

2.8

46.2

15.0

22.0

23.5

58.9

56.7

87.0

81.0

60.5

121.2

50.5

325.0

23. 1

3.4

6.0

17.0

0.0

0.0

0.0

0.0

1.6

4.6

11.9

SRNS

15.2

221.0

23.5

1366.0

1.8

39.5

7.0

17.0

23.1

69.4

64.7

102.0

83.0

54 .2

101.1

.5

662.0

17.1

1.9

5.0

25.0

0.0

0.0

0.0

0.0

0.3

10.5

5.2

SRN4

44 . 1

202.0

14.1

1063.0

2.2

47.9

8.0

19.0

19.6

57.0

48.4

82.0

60.0

39.4

68 .8

25.7

1006.0

15.6

1.5

0.0

17.0

0.0

0.2

0.0

0.0

0.7

12.3

5.5

SRN 10

9.7

201.0

10.3

1304.0

1.9

41.9

4.0

15.0

22.1

63.9

51.9

90.0

72.0

36.4

61.2

24.7

1005.0

21.2

1.7

0.0

19.0

0.1

0.2

0.0

0.0

1.4

15.6

6.1

SRN5

14.6

142.0

16.8

699.3

1.9

29. 1

6.2

13.0
19.3

68.0

183 .0

161.0

258.0

28.8

55.0

23.7

548.0

17.9

1.3

0.0

78.0

1.0

0.0

6.0

0.8

0.3

45.0

7.3

N7

15.6

165.2

15.9

1146.9

2.8

57.7

4.7

14.5

21.9

68.9

n.d

95.7

n.d

33. 1

59.5

23. 1

1173.9

29.6

1.9

n.d

21.0

0.0

0.0

1.0

0.0

0.9

11.0

4.5

SRN6

10.2

170.0

11.4

761 .7

3.0

78.2

15.0

24.0

20.8

41.5

29.0

57.0

42.0

41.1

70. 1

25.2

929.0

21.6

1.9

0.0

9.0

0.1

0.0

0.0

0.0

1.3

7.8

2.5

N9

10.4

166.1

11.0

1320.8

1.5

36.5

3.9

14.0

21.6

63.3

n.d.

91.4

n.d.

31.3

48.6

19.4

1163.8

23.2

1.7

n.d.

13.0

0.0

S 0.0

3.0

0.4

1.7

7.2

5.0



TRACE ELEMENT DATA

- Nil
	

N13

	

10.8
	

14.5

	

169.5
	

149.7

	

12.1
	

12.9

	

1257 .3
	

1138. 1

	

2.3
	

2.3

	

53.5
	

61.9

	

8.8
	

11.5

	

19.8
	

16.4

	

22. 1
	

21.5

	

63.3
	

68.1

n.d.	 n.d

	

87.8
	

82. 1

n.d.	 n.cl.

	

42.0
	

35.2

	

68.7
	

58.7

	

27. 1
	

20.8

	

1092.9
	

1023.2

	

17.3
	

25.9

	

1.6
	

3.4

n.d.	 n.d.

	

15.0
	

12.0

	

0.0
	

0.0

	

0.0
	

0.0

	

0.0
	

2.0

	

0.5
	

0.1

	

1.4
	

0.6

	

15.7
	

18.4

	

3.5
	

8.9

N30

10.3

99.8

7.3

512.7

8.2

108.6

24.8

19.3

19.3

39.9

n.d.

34.0

n.d.

29.7

39.5

13.3

578.7

32.4

2.9

n.d.

3.0

0.0

0.0

0.0

0.0

3.0

8.9

1.4

E37

STRONT IAN

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

ROCK NAME

Nb

Zr

Y

Sr
U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

- N29

6.7

135.0

7.9

547.3

3.3

101.3

11.7

20.4

20.4

41.8

n.d.

26.9

n.d.

26.4

49.2

16.7

1009.7

11.4

2.3

n.d.

1.0

0.0

0.0

0.0

0.0

2.0

7.9

3.0

Nil

15.5

191.6

16.9

1040.9

3.1

83. 1

9.7

16.4

21.1

62.9

n.d.

100.7

n.d.

43.2

78.8

31.7

903 .0

38. 1

2.3

n.d.

20.0

0.0

0.0

0.0

0.0

1.6

10.1

3.-?

N22

14.6

169.9

15.9

1129.4

2.5

64 .3

9.2

21.9

19.7

61.1

n.d.

80.8

n.d.

44.8

79 .8

32.3

1113.8

22.3

2.0

n.d.

14.0

0.0

0.0

0.0

0.8

1.8

16.3

2.4

N20

10.9

160.6

10.9

1145.5

2.9

61.9

9.9

23. 1

20.3

61.9

n.d

76.2

n.d

39.5

61.9

24.5

1084.3

16.1

1.6

n.d

13.0

0.0

0.0

1.0

0.0

1.2

17.6

3.4

N26

8.6

144. 1

10.2

617.1

2.3

103.2

8.1

26.2

20.2

45.3

n.d.

33.0

n.d.

25.7

39.9

15.0

1123.9

23.6

2.0

n.d.

4.0

0.0

0.0

0.0

0.0

1.6

16.1

3.8



E38

CLUANIE TRACE ELEMENT

ROCK NAME:- CL1

Nb	 8.0

Zr	 146.2

Y	 12.0

Sr	 950.3

U	 2.8

Rb	 66.2

Th	 4.3

Pb	 33.3

Ga	 24.2

Zn	 49.1

Nj.	 3.3

V	 23.9

Cr	 4.6

La	 14.6

Ce	 25.?

Nd	 11.3

Ba	 939.5

Li	 13.5

Be	 1.9

B	 0.0

Co	 1.0

Ag	 0.0

Cd	 0.0

Di	 0.0

Mo	 0.0

w	 0.1

Cu	 0.8

Sn	 5.1

DATA

CL2

9.1

153.4

12.3

934.4

2.0

63.9

5.4

33.6

24.4

53. 1

3.7

26. 6

4.4

17.3

32.3

12.7

1089.4

10.0

1.8

0.0

2.0

0.0

0.0

0.0

0.0

0.1

0.3

1.8

CL3

7.5

135.5

7.7

934.1

1.9

45.0

4.2

30.5

24 .8

46.2

3.8

22.7

5.1

12.4

19.8

9.5

470.2

18.0

1.9

0.0

2.0

0.0

0.0

0.0

0.0

0.5

0.2

6.6

CL4

9.5

147.6

13.3

996.7

1.4

63.6

5.6

32.4

24 .2

56.0

3.1

26.9

5.6

20.0

35.7

14.5

1136. 1

15.1

1.7

0.0

2.0

0.0

0.0

0.0

0.0

0.0

1.4

4.8

CL5

9.5

141.2

10.6

988.3

2.1

54.4

4.4

30.7

24 .9

56.5

4.2

26.7

5.3

16.0

11.4

11.5

994.5

21.3

1.8

0.0

3.0

0.0

0.0

0.0

0.0

0.0

0.0

4.8

CL6

6.1

104 .5

6.0

819.6

2.4

67.2

7.0

34.4

22.6

31.7

2.1

11.0

4.1

9.9

16.4

7.4

511.5

11.9

2.5

0.0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

6.6

ROCK NAME:- CL?

Nb
	

5.7

Zr
	

97.4

V
	

9.1

Sr
	

973.7

U
	

2.0

Rb
	

68.0

Th
	

2.5

Pb
	

33.6

Ga
	

23.9

Zn
	

89.5

Ni
	

3.0

V
	

16.3

Cr
	

3.1

La
	

8.4

Ce
	

16.1

Nd
	

6.9

Ba
	

937. 1

Li
	

5.4

Be
	

2.0

B
	

0.0

Co
	

3.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

0.0

Cu
	

0.3

Sn
	

3.7

CL8

7.9

125.8

10.4

978.7

1.4

65.1

5.0

32.9

24.2

57.4

2.9

20.8

4.9

12.8

24.0

10.1

1045.6

4.0

1.8

0.0

2.0

0.0

0.0

0.0

0.0

0.0

0.0

5.4



E39

MGDALE TRACE ELEMENT

ROCK NAME:- MIG1O1

Nb	 5.0

Zr	 139.0

Y	 6.2

Sr	 725.0

U	 3.5

Rb	 96.5

Th	 12.0

Pb	 32.0

Ga	 20.2

Zn	 37.3

Mi	 1.4

V	 18.0

Cr	 6.0

La	 29.3

5.2

Nd	 21.1

Ba	 952.0

Li	 8.2

Be	 2.3

B	 0.0

Co	 4.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

0.0

Cu	 0.2

Sn	 0.7

DATA

MIG1 02

5.7

138.0

5.9

489.8

3.3

115.1

16.0

33.0

21.3

34.6

2.4

20.0

11.0

22.1

63.7

17.4

738.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

0.8

0.5

2.3



E40

GRUDIE TRACE ELEMENT

ROCK NAME:- GR100

Nb	 11.4

Zr	 236.0

V	 17.1

Sr	 1242.0

U	 2.0

Rb	 73.4

Th	 8.0

Pb	 14.0

Ga	 21.7

Zn	 78.8

Ni	 54.7

V	 90.0

Cr	 121.0

La	 72.9

Ce	 124.2

Nd	 43.6

Ba	 1401.0

Li.	 12.2

Be	 1.7

B	 2.0

Co	 15.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

0.0

W	 2.6

Cu	 1.6

Sn	 4.4

DATA

GR 101

13.7

232.0

21.2

1112.0

1.8

31.1

11.0

25.0

22.1

61.1

53.2

104.0

135.0

76.8

137..)

56.2

1150.0

11.2

1.9

0.0

15.0

0.0

0.13

0.0

0.0

3.6

1.7

5.9

GR1 02

8.6

217.0

12.8

932.9

1.9

48. 1

11.0

15.0

22.3

72.2

51.6

96.0

133.0

69.6

117.1

43.4

1283.0

12.3

1.3

1.0

17.0

0.0

0.0

0.0

0.0

1.7

0.8

5.6



E4 1

ROGART TRACE ELEMENT

ROCK NAME:- RO100

Nb	 10.4

Zr	 186.0

Y	 15.3

Sr	 1058.0

U	 1.9

Rb	 68.9

Th	 12.0

Pb	 28.0

Ga	 21.0

Zn	 54.1

Ni	 27.3

V	 59.0

Cr	 70.0

La	 71.9

Ce	 109.8

Nd	 47.7

Ba	 1285.0

Li	 12.5

Be	 1.3

B	 0.0

Co	 10.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 1.4

Cu	 0.0

Sn	 4.7

DATA

RO 101

10.1

178.0

12.6

990.0

3.7

83 .9

11.0

26.0

19.9

49.8

25.9

53.0

66 .0

51.3

89.8

36.3

1351.0

14.2

1.6

0.0

8.0

0.1

0.0

0.0

0.0

0.0

0.4

2.4

R0102

5.5

131.0

3.8

681.8

1.6

85.8

11.0

25.0

19.7

30.3

7.1

30.0

17.0

16.0

52.8

11.9

1163.0

5.6

1.5

0.0

2.0

0.0

0.0

0.0

0.0

0.2

0.0

1.4

ROl 03

12.3

235.0

16.9

1172.0

1.9

70.0

10.0

18.0

21.5

67.6

40.2

72.0

97.0

60.5

106.7

42.1

1393.0

16.2

1.5

2.0

15.0

0.0

0.0

0.0

0.0

1.2

2.3

n.d.

ROl 04

7.1

174.0

11.8

675.3

1.5

87.9

8.0

14.0

22.3

66.0

24.6

57.0

57.0

43.0

83.5

34 .3

832.0

13.0

1.7

0.0

10.0

0.1

0.0

0.0

0.0

0.0

44.8

5.7



E42

P EAY TRACE ELEMENT DATA

ROCK NAME:- Ri

Nb
	

26.9

Zr
	

267.0

V
	

31.1

Sr
	

1316.0

U
	

2.7

Rb
	

76.3

Th
	

15.0

Pb
	

25.0

Ga
	

16.7

Zn
	

80.0

Ni
	

110.1

V
	

124.0

Cr
	

213.0

La
	

90.8

Ce
	

104.9

Nd
	

79.9

Ba
	

3367.0

Li
	

15.3

Be
	

2.2

B
	

11.0

Co
	

30.0

Ag
	

0.1

Cd
	

0.0

1.0

Mo
	

0.0

w
	

1.3

Cu
	

5.1

Sn
	

0.7



E43

HELMSDALE

ROCK NAME:

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li.

Be

B

Co

Ag

Cd

Bi

Mo

Cu

Sn

TRACE ELEMENT DATA

- 37A-105	 37C-109

	

15.4	 16.7

	

171.0	 164.0

	

9.7	 8.6

	

461.3	 473.3

	

17.0	 16.0

	

165.1	 197.7

	

25.0	 35.0

	

491.0	 36.0

	

19.8	 20.1

	

41.5	 13.9

	

12.6	 10.6

	

39.0	 31.0

	

31.0	 29.0

	

60.6	 39.4

	

130.5	 148.9

	

43.9	 27.7

	

936.0	 1079.0

n.d.	 n.d.

n.d.	 n.d.

n.d.	 nd.

n.d.	 n.d.

n.d.	 n.d.

n.d.	 n.d.

n.d.	 n.d.

	

0.0	 0.0

	

0.7	 1.6

	

3.5	 4.9

	

1.6	 0.0

38A-1 10

14.2

160.0

11.7

164.0

2.0

200.8

32.0

27.0

16.3

9.7

3.3

20.0

21.0

48.2

68.8

28.7

592.0

3.1

2.0

0.0

5.0

0.0

0.0

3.0

0.0

0.2

0.0

0.0

4 OA- 130

12.6

202.0

7.9

406.8

9.3

194.4

40.0

242.0

21.5

39.1

6.3

37. 0

14.0

52.6

129.2

35.3

925.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

1.6

14.1

0.0

SVD5 12

11.6

128.1

10.5

609.4

5.0

191.8

25.0

40.7

17.7

26.5

12.0

19.1

14.8

48.0

80. 2

31.9

1183.8

8.1

4.6

4.0

4.0

0.0

0.0

0.0

0.0

0.4

2.2

0.0

SVD535

14.1

149. 1

8.6

240.8

5.7

156. 1

27.0

116.1

18.8

30.2

9.5

21.9

18.9

57.3

104 .4

39.6

1115.5

8.8

2.5

0.0

2.0

0.0

0.0

0.0

0.0

1.0

6.9

0.0

ROCK NAME:- SV0542

Nb
	

17.4

Zr
	

243.3

•1'

	

16.4

Sr
	

973.6

U
	

6.9

Rb
	

149.6

Th
	

38.0

Pb
	

39.1

Ga
	

19.0

Zn
	

36.2

Ni
	

19.0

V
	

50.4

Cr
	

45.6

La
	

110.1

Ce
	

206.4

Nd
	

78.6

Ba
	

1698.0

Li.	 9.9

Be
	

2.0

8
	

4.0

Co
	

8.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

1.0

Cu
	

3.2

Sn
	

0.0

SV0549

9.8

153. 1

6.2

712.3

9.1

172.5

90.0

40.8

19.5

41.9

6.3

24 . 1

7.0

48.6

86. 0

31.9

1268.7

10.3

3.1

3.0

4.0

0.1

0.0

0.0

0.0

1.9

0.9

0.3

SVDS84

16.2

201.3

12.9

1002.0

5.0

214.5

25.0

54. 1

18.2

73.5

52.5

48.4

95.0

63.8

130.0

55.6

1685.5

22.3

3.9

1.0

12.0

0.0

0.0

0.0

0.0

0.2

2.1

0.0

SV0583

18.5

277.8

15.4

960.8

7.5

165. 7

45.0

43. 1

17.7

67.9

42.7

47.0

68.8

105.1

198.4

70.0

1459.0

21.1

4.0

4.0

8.0

0.0

0.0

0.0

0.0

0.6

1.4

0.9

SVD562

12.8

155.3

7.7

405.2

6.6

179. 1

28.0

35.3

19.3

32. 7

6.0

21.4

11.8

61.2

87.2

38.5

1010.9

10.3

3.7

1.0

3.0

0.0

0.0

0.0

0.0

4.5

0.0

0.0

SVDG 19

14.6

184.8

12.4

845.1

8.1

133.9

33.0

52.3

21.9

48.9

22.8

33 .8

36.5

54.3

112.8

44.9

956.3

12.8

9.2

10.0

7.0

0.0

'0.1

0.0

0.0

4.4

0.0

1.7



E44

£
HELMSDALE

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li.

Be

B

Co

Ag

Cd

Bi.

Mo

w

Cu

Sn

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE ELEMENT DATA

- 34C-76	 340-79

	

10.4	 12.7

	

154.3	 179.3

	

6.9	 13.8

	

124.0	 123.6

	

6.4	 11.0

	144.9	 181.5

	

18.0	 24.0

	

12.5	 26.7

	

13.3	 21.9

	

17.3	 21.1

	

3.3	 5.0

	

20.9	 45.0

	

.30.5	 33.0

	

43.7	 30.2

	

68.2	 106.2

	

23.1	 22.5

	

3397.1	 1326.7

	

1.5	 4.0

	

0.3	 1.1

	

1.0	 2.0

	

3.0	 0.0

	

0.0	 0.1

	

0.0	 0.0

	

0.0	 0.0

	

0.6	 0.0

	

3.4	 5.0

	

3.8	 4.8

	

0.8	 0.0

- 40A-1308	 110100

	

9.7	 12.2

	

164.0	 161.3

	

6.3	 6.5

	

450.4	 601.6

	

9.3	 6.4

	

208.5	 186.8

	

26.0	 31.0

	

108.2	 46.1

	

19.6	 19.5

	

40.8	 36.6

	

7.7	 4.8

	

28.0	 21.5

	

10.4	 9.8

	

15.4	 17.1

	

79.9	 78.5

	

11.7	 15.4

	

1112.7	 1116.5

	

8.2	 9.9

	

3.5	 4.2

	

6.0	 6.0

	

2.0	 3.0

	

0.0	 0.0

	

0.0	 0.0

	

0.0	 0.0

	

0.0	 0.0

	

1.3	 2.0

	

21.2	 1.3

	

0.0	 0.9

38A- 110

14.1

153.4

1.4

167.7

5.0

189.1

32.0

20.6

15.9

21.2

4.5

19.1

12.6

29.7

87.9

21.2

622.9

3.1

2.0

0.0

5.0

0.0

0.0

3.0

0.0

0.6

0.0

0.0

MD 101

11.1

247.4

9.7

830.2

13.6

182.3

20.0

41.2

20.2

43.5

4.4

44.1

4.9

57.9

115.4

4b .9

1593.8

7.0

2.8

2.0

7.0

0.0

0.0

0.0

33.7

7.8

51.9

0.0

38B-1 11

12.1

159.5

8.5

189.9

12.7

200.9

28.0

17.4

18.0

26. 1

8.0

20.9

12.0

48.3

101.5

35.8

815.4

5.4

2.2

1.0

4.0

0.0

0.0

0.0

0.0

0.2

0.0

0.0

110103

9.5

144.1

8.1

533.6

7.4

156.4

16.0

39.1

18.5

35.1

4.8

21.7

8.3

41.2

74.0

28.8

1191.3

8.9

3.0

9.0

4.0

0.0

0.0

0.0

0.0

0.4

0.0

0.3

38D- 113

11.6

158.5

6.5

769.4

7.4

187.5

19.0

51. 1

19.4

45.9

6.1

24.4

7.4

33.4

98.3

22.7

1239.0

23.1

5.5

6.0

1.0

14.0

n.d.

0.0

0.0

0.0

1.6

0.0

110105

9.7

203.1

7.2

486.9

7.8

167.2

24.0

29.9

19.7

50.3

7.9

42.5

19.1

40.2

117.2

30.7

1410.7

11.8

1.5

6.0

8.0

0.0

0.0

0.0

0.0

0.5

4.7

0.5

39A- 114

10.7

156.7

7.9

489.3

8.0

204.3

24 .0

34 .9

17.8

38.2

6.4

25.4

9.5

40.0

88 .3

30.7

1307.3

8.2

2.3

6.0

3.0

0.0

0.0

0.0

0.0

0.0

0.4

0.0

HD106

16.9

181.9

14.0

993.9

7.0

160.9

32.0

45.4

19.3

55.?

15.8

31.7

28.5

68.5

128.8

49.8

1446.1

28.4

3.9

4.0

5.0

0.0

0.0

0.0

0.0

1.5

0.1

0.6



E4 5

HELMSDALE

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Eli

Mo

w

Cu

Sn

TRACE ELEMENT DATA

- HD1O7	 35E-86

	

8.1	 13.0

	

30.5	 170.5

	

4.5	 10.0

	

211.8	 262.0

	

4.8	 9.6

	

201.6	 173.6

	

10.0	 25.0

	

53.6	 31.6

	

17.3	 19.0

	

22.1	 19.7

	

1.6	 5.2

	

5.7	 27.2

	

2.6	 10.5

	

15.3	 73.5

	

19.9	 134.3

	

6.6	 51.8

	

311.0	 940.4

	

2.9	 1.5

	

4.1	 2.8

	

S.D	 3.0

	

2.0	 17.0

	

0.0	 0.0

	

0.0	 0.0

	

0.0	 0.0

	

0.0	 0.0

	

0.3	 0.5

	

0.0	 0.4

	

1.5	 1.3

35F-87

10.9

179.4

9.4

693. 1

6.2

149.1

23.0

41.9

20 .3

52.2

7.6

32.0

9.7

54.4

101.9

38.9

1255.2

18.8

3.3

7.0

9.0

0.0

0.0

0.0

0.0

0.6

1.5

0.0

36A-89

11.1

170.0

6.3

433.4

6.0

157.0

18.0

40.8

19.4

28.5

4.9

24.8

8.4

26.3

113.1

21.7

1091.3

2.2

2.3

6.0

8.0

0.0

0.0

0.0

0.0

2.0

0.2

0.0

36C- 101

11.4

165.5

9.6

519.4

9.1

173.1

17.0

41.1

20.1

37.3

6.2

24.5

7.8

67.6

103.5

45.2

1221.5

12.0

4.2

12.0

3.0

0.0

0.0

0.0

0.0

2.0

4.7

0.0

360-102

11.2

153.2

9.8

555.2

5.3

163.3

27.0

47.8

19.4

43.3

6.3

23.5

10.9

47.8

84 . 2

33.3

1080.8

14.9

4.4

9.0

4.1]

0.0

0.0

0.0

0.0

1.3

1.5

0.3



E46

FOYERS TRACE ELEMENT

ROCK NAME:- F104

Nb	 6.0

Zr	 82.8

Y	 6.1

Sr	 264.1

U	 1.5

Rb	 54.0

Th	 12.0

Pb	 26.0

Ga	 14.7

Zn	 17.5

Ni	 3.0

V	 12.1)

Cr	 7.0

La	 21.8

Ce	 41.1

Nd	 13.1

Ba	 737.0

Li	 4.8

Be	 0.8

B	 0.0

Co	 5.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 0.9

Cu	 0.0

Sn	 0.0

ROCK NAME:- BPR542

Nb	 12.1

Zr	 401.1

Y	 28.1

Sr	 1263.0

U	 0.9

Rb	 59.8

Th	 4.0

Pb	 17.0

Ga	 21.2

Zn	 74.7

Mi	 6.7

V	 75.0

Cr	 11.0

La	 40.2

Ce	 73.3

Nd	 36.4

Ba	 3533.0

Li	 14.2

Be	 0.9

8	 2.0

Co	 9.0

Ag	 0.1

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 1.8

Cu	 18.7

Sn	 1.3

DATA

BPR5 16

4.9

126.7

7.1

598.2

0.9

71.0

5.0

23.0

15.3

25.5

5.2

33. 0

10.0

18.7

35.6

14.2

1875.0

11.7

0.9

0.0

2.0

0.1

0.0

0.0

0.0

0.0

5.5

0.0

8PR550

13.9

174.8

16.9

314.8

2.0

105.0

13.0

23.0

16.3

28.4

3.3

24.0

6.0

24.8

85. 0

22.5

849.0

9.9

1.9

0.0

3.0

0.0

0.0

0.0

0.0

1.7

6.3

0.0

BPR524

10.5

321.6

20.3

1268.0

0.3

63.0

2.0

19.0

22.4

86.5

7.3

94 .0

11.0

37.1

65.6

27.9

2384.0

18.3

1.3

0.0

15.0

0.1

0.0

2.0

0.0

0.2

14.8

1.1

8PR552

4.1

166.8

16.4

165.9

1.4

77. 1

7.0

19.0

11.0

10.8

3.2

88.0

28.0

39. 1

63.3

24.3

1557.0

12.8

1.2

1.0

13.0

0.1

0.0

0.0

0.0

0.0

23.2

2.7

BPR527

5.3

220.9

9.2

845.5

1.2

81.2

7.0

21.0

15.9

24. 1

6.5

29.0

12.0

66.2

114.4

38.7

3615.0

7.1

0.8

0.0

2.0

0.0

0.0

0.0

0.0

2.4

6.2

0.0

8PR556

7.3

136.9

10.9

752.2

1.5

54.0

5.0

19.0

16.5

31.0

8.6

37.0

13.0

26.2

48.2

19.3

1898.0

10.8

0.9

2.0

6.0

0.0

0.0

0.0

0.0

0.0

3.0

3.0

BPR538

10.4

221.7

16.9

853.5

1.5

76.0

7.0

16.0

13.1

61.5

14.1

100.0

27.0

43.3

69.3

29. 1

1819.0

12.6

1.5

0.0

17.0

0.0

0.0

0.0

0.0

2.4

11.0

2.2

B PR 55 9

4.3

99.3

4.7

475.3

0.8

54.5

6.0

19,0

13.5

17.8

5.2

27.0

22.0

30.0

51.5

13.9

1506.0

7.3

0.6

1.0

2.0

0.0

0.0

0.0

0.0

0.0

9.0

3.3

8PR54 1

3.5

111.4

5.5

433.8

1.1

114.0

9.0

29.0

12.6

30.6

6.2

39 .0

28.0

9.7

17.8

7.1

1805.0

4.2

0.1

0.0

6.0

0.0

0.0

0.0

0.0

0.0

24.4

0.0

8PR568

5.1

76.5

5.8

234.3

1.7

78.3

10.0

24.0

14.0

12.2

1.8

13.0

7.0

31.2

45.7

14.1

744 .0

5.5

1.2

0.0

0.0

0.0

0.0

0.0

0.0

0.7

6.8

0.0



E47

FOYERS TRACE ELEMENT

ROCK NAME:- 0PR574

Nb	 12.6

Zr	 88.0

Y	 5.5

Sr	 958.7

U	 1.2

Rb	 81.9

Th	 5.0

Ph	 14.0

Ga	 21.8

Zn	 62.7

Ni.	 7.3

V	 18.0

Cr	 26.0

La	 22.5

Ce	 39.3

Nd	 15.1

Ba	 874.0

Li.	 n.d.

Be	 n.d.

8	 n.d.

Co	 n.d.

Ag	 n.d.

Cd	 n.d.

n.d.

Mo	 0.0

W	 0.7

Cu	 6.9

Sn	 0.0

ROCK NAME:- BPR511

Nb
	

11.1

Zr
	

214.1

Y
	

13.8

Sr
	

791 .2

U
	

2.0

Rb
	

106.6

Th
	

3.0

Pb
	

17.0

Ga
	

21.9

Zn
	

67.0

Ni
	

13.8

V
	

104.0

Cr
	

30.0

La
	

25.7

Ce
	

54.5

Nd
	

28.9

Ba
	

1241 .0

Li
	

22 . 9

Be
	

1.4

B
	

1.0

Co
	

20.0

Ag
	

0.3

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

2.8

Cu
	

20.5

Sn
	

3.1

DATA

BPR587

8.5

140.0

8.9

778.7

0.9

46.5

4.0

24 .0

16.0

35.0

11.7

36.0

19.0

25.3

45.9

18.0

2082.0

11.2

0.6

7.0

4.0

0.0

0.0

0.0

0.0

2.3

6.2

2.9

BPR5 14

10.6

231 .2

16.5

709.8

1.3

94.9

4.0

14.0

20.7

68.4

14.7

102.0

28.0

36.1

65.8

28.4

1857.0

13.9

1.1

2.0

19.0

0.1

0.0

0.0

0.0

0.2

18.4

1.0

BPR59 1

12.7

111.0

10.7

896.2

1.9

92.9

6.0

18.0

17.6

51.9

13.8

26.0

13.0

21.4

4 .5

17.2

1422.0

17.2

1.5

6.0

3.0

0.0

0.0

0.0

0.0

1.3

3.0

1.0

BPR51 7

15.2

276.3

27.6

756.5

1.5

115.8

8.0

19.0

21. 1

92.9

16.6

78.0

35.0

68.4

113.8

42.0

2102.0

25.2

1.4

1.0

11.0

0.2

0.0

0.0

0.0

2.6

41.4

0.0

F102

5.5

110.4

6.6

1157.0

2.1

56.4

7.0

23.0

18.9

37.3

4.6

34.0

10.0

30.2

52 .

17.9

1635.0

9.7

1.1

7.0

6.0

0.0

0.0

0.0

0.0

0.6

8.7

0.0

BPR52O

11.6

242.2

17.4

718.3

1.3

95.0

6.0

12.0

18.1

56.3

14.7

87.0

24.0

38.3

67.5

27.9

2179.0

14.3

1.0

4.0

14.0

0.1

0.0

0.0

0.0

1.6

11.3

0.7

B PR 5 0 2

9.5

198.7

12.5

818.3

1.5

71.3

5.0

21.0

17.9

56.1

11.6

85.0

22.0

35.2

56. U

21.8

1765.0

18.2

1.3

6.0

12.0

0.2

0.0

0.0

0.0

1.7

16.9

0.9

8PR52 1

8.0

191.3

9.3

708. 7

1.4

71.3

6.0

19.0

20.6

54.0

6.0

51.0

15.0

31.9

53.2

20.3

1263.0

19.5

1.1

0.0

8.0

0.0

0.0

0.0

0.0

0.0

10.5

3.0

8PR505

10.8

215.0

18.5

934.0

1.8

86.4

5.0

19.0

19.4

52.4

13.5

113.0

32.0

:17.2

67. 4

28.0

1569.0

23.7

1.7

4.0

15.0

0.3

0.0

2.0

0.0

1.0

15.4

6.0

8PR522

6.9

107.7

7.9

1147.0

0.9

32.9

3.0

20.0

20.1

39.8

22.8

57.0

46.0

21.3

35.7

14.8

1755.0

8.3

1.2

6.0

9.0

0.0

' 0 . 0

0.0

0.0

1.3

8.1

4.2



E4 8

FOYERS TRACE ELEMENT

ROCK NAME:- 8PR523

Nb	 7.4

Zr	 168.3

Y	 12.9

Sr	 726.8

U	 1.4

Rb	 85.9

Th	 3.0

Pb	 15.0

Ga	 18.7

Zn	 49.3

Ni	 12.4

V	 80.0

Cr	 22.0

La	 19.6

Ce	 37.9

Nd	 15.6

Ba	 1155.0

Li	 27.5

Be	 1.6

B	 0.0

Co	 12.0

Ag	 0.0

Cd	 0.3

01	 0.0

No	 0.0

W	 0.2

Cu	 22.3

Sn	 1.8

ROCK NAME:- 8PR549

Nb
	

10.0

Zr
	

192.3

Y
	

17.1

Sr
	

980.9

U
	

1.8

Rb
	

73.4

Th
	

46.0

Pb
	

18.0

Ga
	

19.4

Zn
	

55.6

Ni
	

14.8

V
	

99 .0

Cr
	

26.0

La
	

33.5

Ce
	

59. 1

Nd
	

23.0

Ba
	

1659.0

Li
	

49.9

Be
	

1.5

8
	

6.0

Co
	

17.0

Ag
	

0.6

Cd
	

0.5

81
	

6.0

Mo
	

0.0

w
	

1.4

Cu
	

12.4

Sn
	

7.5

DATA

B PR 5 2 5

14.4

228.7

26.0

942.6

2.7

71.4

2.0

15.0

18.8

55.0

12.7

100.0

30.0

36.9

81.7

34.3

1855.0

27.7

2.0

2.0

15.0

0.0

0.0

0.0

0.0

1.2

10.9

7.0

8PR56 1

9.7

137.6

10.5

610.0

2.3

86.3

8.0

27.0

16.6

10.3

2.4

19.0

9.0

18.7

36.9

16.9

1875.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

0.1

6.6

0.0

BPR526

10.5

238.0

16.0

948.2

1.0

58.4

4.0

15.0

19.6

66.3

15.6

106.0

26.0

34.2

58.7

25.8

1744.0

16.1

1.3

1.0

14.0

0.0

0.1

0.0

0.0

1.4

10.6

2.8

8PR569

12.2

316.2

21.3

401.8

2.8

115.1

6.0

32.0

17.0

48.3

14.1

66.0

49.0

25. 7

51.9

22.6

1850.0

18.8

1.0

4.0

9.0

0.0

0.0

0.0

0.0

3.1

7.2

0.6

BPR53O

9.3

214.2

15.4

954.6

1.4

61.6

3.0

15.0

20.0

59.2

15.4

98.0

27.0

37.4

61.8

26.6

1700.0

16.9

1.2

0.0

15.0

0.1

0.0

0.0

0.0

0.0

12.0

1.0

8PR577

5.7

207.0

17.5

873.4

1.5

65.4

4.0

22.0

16.1

36.3

9.3

90.0

26.0

43. 4

69.5

26.8

1554.0

13.7

1.6

5.0

13.0

0.3

0.0

2.0

0.0

0.5

12.1

0.6

8PR53 1

14.7

233.8

25. 7

827.6

1.8

69.1

4.0

20.0

18.7

61.2

15.1

96.0

28.0

45.1

78.5

33.5

1755.0

18.2

1.6

0.0

14.0

0.0

0.0

0.0

0.0

1.3

12.2

1.4

8PR58 1

11.6

128.0

10.2

278.6

3.5

79.3

5.0

28.0

15.8

34. 1

9.5

18.0

8.0

30.4

45.9

16.9

1379.0

4.7

1.9

3.0

0.0

0.0

0.0

0.0

0.0

0.0

5.7

0.0

BPR532

20.6

230.1

61.9

837.2

1.9

67.2

5.0

16.0

18.6

56.5

15.4

94.0

26.0

33.4

79.0

47.9

1799.0

16.1

1.7

0.0

12.0

0.4

0.0

1.0

0.0

4.6

13.8

11.3

8PR584

7.5

256.0

26.6

246.0

1.0

101.1

11.0

20.0

14.2

11.9

1.6

59.0

12.0

44.7

98.1

42.0

1535.0

19.0

1.2

2.0

6.0

0.0

'0.0

0.0

0.0

0.0

12.7

0.9



E49

FOYERS TRACE ELEMENT

ROCK NAME:- 8PR585

Nb	 9.7

Zr	 234.0

Y	 14.8

Sr	 469.3

U	 1.3

Rb	 51.0

Th	 4.0

Pb	 22.0

Ga	 15.0

Zn	 32.1

Ni	 4.5

V	 87.0

Cr	 27.0

La	 34.9

Ce	 65.3

Nd	 26.3

Ba	 1545.0

Li	 18.8

Be	 1.3

B	 7.0

Co	 11.0

Ag	 0.1

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.3

Cu	 13.0

Sn	 3.0

ROCK NAME:- 8PR599

Nb
	

7.6

Zr
	

205.4

Y
	

14.5

Sr
	

952.6

U
	

1.7

Rb
	

76.3

Th
	

3.0

Pb
	

21.0

Ga
	

17.7

Zn
	

50.1

Ni
	

12.8

V
	

89.0

Cr
	

26.0

La
	

49.1

Ce
	

72.7

Nd
	

26.6

Ba
	

1885.0

Li
	

14.1

Be
	

0.8

B
	

0.0

Co
	

12.0

Ag
	

0.1

Cd
	

0.0

8i
	

0.0

Mo
	

0.0

w
	

0.4

Cu
	

16.7

Sn
	

1.5

DATA

8PR590

14.0

91.0

6.5

858. 1

1.6

73. 1

4.0

29.0

19.0

103.6

14.0

13.0

6.0

17.2

33.0

12.0

717.0

3.8

0.6

2.0

1.0

0.0

0.0

0.0

0.0

6.7

0.0

0.0

BPR600

9.0

240.9

12.7

816.9

1.3

86.0

3.0

13.0

19.5

79.9

15.9

117.0

33.0

38. 6

65.5

27.8

1790.0

26. 1

1.0

3.0

17.0

0.0

0.0

0.0

0.0

0.0

35.5

8.8

BPR593

9.1

273.0

6.5

962.6

1.8

82. 1

4.0

20.0

19.5

52.4

13.2

62.0

42.0

22.3

40.3

14.9

1770.0

15.1

1.3

7.0

8.0

0.0

0.0

0.0

0.4

1.7

7.0

7.9

FlU]

11.2

214.7

16.7

786.9

1.6

58.7

7.0

37.0

19.4

63.3

14.1

91.0

25.0

37.8

65.3

25.2

1425.0

16.6

1.3

5.0

23.0

0.0

0.0

1.0

0.0

0.1

6.2

0.3

BPR594

9.5

163.0

14.6

883.1

1.3

74.5

4.0

13.0

21.2

81.5

17.3

78.0

24.0

38. 7

56.9

22.9

1733. 0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

0.0

22.1

0.0

Fl 038

11.2

319.9

15.2

132.1

1.4

55.4

3.0

15.0

22.4

76.6

8.5

98.0

17.0

35.1

59.3

26.4

2187.0

13.2

1.3

0.0

16.0

0.1

0.0

4.0

0.0

0.0

10.0

1.1

8PR596

9.4

203.9

14.9

1237.0

1.3

89.0

6.0

8.0

18.4

32.6

9.3

93.0

23.0

37.0

60.3

24.2

1729.0

2.6

1.0

2.0

7.0

0.1

0.0

0.0

0.0

1.5

9.9

0.3

BPR 503

10.9

336.9

19.9

1492.0

1.1

61.7

3.0

17.0

23.0

69.9

7.1

107.0

11.0

40.0

71.8

29.4

1816.0

22.3

1.4

1.0

18.0

0.3

0.0

2.0

0.0

0.0

16.3

3.4

8PR598

12.1

200.5

20.4

892.7

1.3

65.0

5.0

18.0

18.5

49.9

14.2

81.0

26.0

38.7

64.3

26.3

1716.0

12.1

1.4

2.0

21.0

0.0

0.0

0.0

0.0

0.5

9.5

0.6

8PR507

12.9

392.9

23.2

1490.0

1.2

66.1

4.0

24.0

22.4

86.7

2.7

116.0

5.0

45.3

82.1

34.8

3174.0

25.4

1.1

0.0

15.0

Q. 1

0.0

1.0

0.0

1.6

14.6

3.4



E50

FOYERS TRACE ELEMENT

ROCK NAME:- 8PR508

Nb	 11.4

Zr	 311.1

Y	 16.3

Sr	 1207.0

U	 1.7

Rb	 63.9

fh	 3.0

Pb	 18.0

Ga	 22.2

Zn	 67.0

Ni	 6.5

V	 93.0

Cr	 14.0

La	 32.6

Ce	 97.5

Nd	 24.9

Ba	 2242.0

Li	 14.7

Be	 1.4

B	 0.0

Co	 19.0

Ag	 0.2

Cd	 0.0

0.0

Mo	 0.0

w	 0.0

Cu	 12.9

Sn	 2.6

ROCK NAME:- 8PR553

Nb
	

10.3

Zr
	

330 .3

V
	

16.9

Sr
	

1115.0

U
	

1.2

Rb
	

63.5

Tb
	

7.0

Pb
	

14.0

Ga
	

21.8

Zn
	

61.3

Ni
	

9.9

V
	

99.0

Cr
	

18.0

La
	

67.1

Ce
	

119.9

Nd
	

43.5

Ba
	

992.0

Li
	

23.0

Be
	

1.6

8
	

1.0

Co
	

22.0

Ag
	

0.0

Cd
	

0.0

8i
	

0.0

Mo
	

0.0

w
	

0.0

Cu
	

24. 1

Sn
	

7.1

DATA

BPR5 10

12.0

106.6

11.5

1416.0

0.8

72.9

5.0

20.0

22.8

89.9

7.7

123.0

9.0

34.5

61.8

25.2

1864.0

19.9

1.3

0.0

13.0

0.2

0.1

1.0

0.0

0.0

17.1

0.5

8PR557

12.3

280.9

18.2

1279.0

1.7

53.8

4.0

17.0

21.3

64. 2

8.5

90.0

17.0

30.5

53.8

24.5

1990.0

11.6

1.4

3.0

12.0

0.0

0.0

0.0

0.0

0.0

19.5

0.7

BPR5 13

9.5

169.2

9.5

511.4

1.1

148.2

4.0

41.0

18.5

108.6

6.5

87.0

10.0

26.3

53. 1

22.9

1877.0

11.0

0.6

3.0

15.0

0.3

0.0

1.0

0.0

0.0

15.6

0.0

BPR 563

10.6

320.1

20.8

1104.0

1.5

64.6

4.0

20.0

22.5

78.9

9.6

75.0

21.0

38.9

68.9

31.2

2000.0

24.7

1.5

7.0

12.0

0.0

0.0

0.0

0.O

0.2

12.5

1.1

BPR5 18

8.3

288.5

14.3

1410.0

0.8

63.3

2.0

18.0

24 . 5

74 .8

6.9

90. 0

12.0

29.7

57.4

28.3

1884.0

16.8

1.5

9.0

13.0

0.2

0.0

0.0

0.0

1.6

16.5

1.8

8PR570

11.5

362.4

20.8

1269.0

2.3

71.8

7.0

18.0

24.2

83.4

6.9

81.0

15.0

40.3

74. 2

32.6

1733. 0

29.7

1.5

0.0

10.0

0.0

0.0

0.0

0.0

0.8

7.9

3.6

B PR 53 4

11.8

130.2

6.8

1191.0

0.5

62.4

3.0

15.0

25.2

103.6

18.2

158.0

19.0

23.8

35.8

14.6

1732.0

20.0

1.7

4.0

36.0

0.0

0.0

2.0

0.0

0.0

17.2

2.2

6PR573

10.0

355.0

14.7

1296.0

1.2

61.6

5.0

16.0

22.8

73.9

5.8

83.0

15.0

39.6

66.6

30.3

2364 .0

13.8

1.1

2.0

14.0

0.0

0.0

1.0

0.0

1.2

11.3

2.8

BPRS4O

11.2

157.7

13.9

737.2

2.2

67.8

5.0

28.0

21.3

106.9

37.6

111.0

55.0

32.7

52.4

22.3

1072.0

16.5

1.8

7.0

25.0

0.1

0.0

0.0

0.0

0.0

11.7

3.6

BPRS7S

10.2

367.0

20. 1

853.3

0.9

84.0

5.0

20.0

19.8

64.3

13.9

78.0

12.0

38.8

79.6

40.2

2926.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

0.0

15.5

0.0



E5 1

FOYERS TRACE ELEMENT

ROCK NAME:- BPR578

Nb	 10.1

Zr	 387.0

Y	 24.1

Sr	 1421.0

U	 1.3

Rb	 143.9

Th	 5.0

Pb	 19.0

Ga	 22.2

Zn	 66.3

Ni	 6.9

V	 87.0

Cr	 7.0

La	 41.4

Ce	 85.3

Nd	 43.2

Ba	 5650.0

Li	 10.8

Be	 1.2

B	 1.0

Co	 13.0

Ag	 0.0

Cd	 0.0

81	 0.0

Mo	 0.0

W	 2.1

Cu	 11.5

Sn	 0.0

DATA

BPRS88

9.3

306.0

16.7

784.2

0.8

51.4

6.0

22.0

18.

54.4

11.6

71.0

11.0

31.9

52.5

23. 1

3072.0

11.8

1.3

0.0

10.0

0.0

0.0

0.0

0.0

0.2

11.8

1.8

B PR 5 9 7

12.3

214.5

21 .7

854.4

1.6

68.0

5.0

29.0

19.0

98.9

11.5

94.0

28.0

43.0

71.3

28.0

1485.0

12.3

1.5

4.0

16.0

0.0

0.0

0.0

0.0

1.8

9.6

1.3



E52

MOY TRACE ELEMENT

ROCK NAME:- M2

Nb
	

10.1

Zr
	

184.5

Y
	

12.5

Sr
	

800.2

U
	

2.4

Rb
	

131.6

fh
	

2.2

Pb
	

18.0

Ga
	

21.1

Zn
	

61.8

Ni
	

14.6

V
	

81.6

Cr
	

24 .0

La
	

19.0

Ce
	

33. 6

Nd
	

16.1

Ba
	

1280.2

Li.	 32.2

Be
	

1.2

B
	

21.0

Co
	

11.0

Ag
	

0.0

Cd
	

0.0

81
	

0.0

110
	

0.0

w
	

0.6

Cu
	

8.9

Sn
	

0.4

DATA

M3

15.5

106.4

9.1

84.6

2.7

233.5

26.6

28.0

17.5

28.5

4.9

12.5

8.0

14.5

26.4

9.3

339.8

30.5

3.0

0.0

3.0

0.0

0.0

0.0

0.0

0.5

1.2

0.0

M4

12.5

86.1

6.8

74.9

2.6

230.6

21.2

25. 1

17.1

21.7

4.3

10.9

6.4

17.7

26.4

8.7

1049. 5

8.9

3.6

0.0

2.0

0.0

0.0

0.0

1.7

0.0

0.4

2.8

M5

12.6

103.3

8.3

103.9

2.1

234.3

21.2

26.9

16.6

33.9

4.8

13.5

8.3

19.0

27.7

10.5

329.5

13.8

3.3

0.0

2.0

0.0

0.0

0.0

0.0

1.2

0.0

1.6

M6

13.3

89.3

6.9

76.4

2.4

263.4

24 .6

25. 1

16.9

32.7

5.1

11.2

6.7

11.6

14.6

6.6

262.0

11.9

3.3

2.0

4.0

0.0

0.0

0.0

0.0

1.6

0.0

1.0

Ml

14.9

78.7

11.9

90.2

5.2

203.4

21.8

30.6

16.6

20.8

3.6

7.2

5.6

20.5

40.0

14.7

245.4

15.0

2.7

0.0

0.0

0.0

0.0

0.0

0.0

1.4

0.0

2.9

ROCK NAME:- M9

Nb
	

22.3

Zr
	

109.6

Y
	

20.6

Sr
	

99.5

U
	

6.2

Rb
	

202.4

Th
	

30.8

Pb
	

0.0

Ga
	

18.9

Zn
	

36.0

Ni
	

3.4

V
	

10.1

Cr
	

4.4

La
	

14.4

Ce
	

39. 7

Nd
	

15.0

Ba
	

250.4

Li
	

26.3

Be
	

3.5

B
	

0.0

Co
	

1.0

Ag
	

0.0

Cd
	

0.0

Si
	

0.0

Mo
	

0.0

w
	

1.1

Cu
	

0.0

Sn
	

4.1



E53

AR OCLA CM

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

CI.

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE ELEMENT

:- AD1

9.0

98.7

19.0

270.3

1.3

100.4

5.4

0.0

15.7

31.3

8.6

30.4

23.2

11.2

22.2

9.9

869.9

38.4

1.1

1.0

5.0

0.0

0.0

0.0

0.0

0.0

0.0

2.4

DATA

AD2

9.1

109.2

17.2

263.1

1.7

105.4

6.4

0.0

15.8

35.0

8.6

36.2

23.8

12.9

26.3

12.7

758. .3

33.2

1.6

0.0

5.0

0.0

0.0

0.0

0.0

1.6

0.0

2.7

AD3

8.7

139.1

17.8

311.5

2.7

97.1

5.1

0.0

15.8

35.9

10.8

41.7

25.6

15.0

23. 5

12.6

1132.5

24.3

1.3

0.0

6.0

0.0

0.0

0.0

0.0

0.0

0.0

1.7

AD4

9.8

158.4

20.3

292.6

1.4

102.8

4.9

0.0

16.9

39.4

12.4

45. 8

33.4

12.7

22.8

10.8

921 .2

18.7

1.6

0.0

6.0

0.0

0.0

0.0

0.0

0.3

0.0

1.4

ADS

10.1

107.9

23.2

221.2

1.6

117.1

6.3

0.0

15.8

31.0

9.6

29.6

21.6

12.0

21.6

11.4

656.3

29.8

1.7

0.0

5.0

0.0

0.0

0.0

0.0

2.0

0.0

1.6

AD6

10.0

100.0

23. 1

235. 1

1.5

121.2

6.2

0.0

16.3

34 .3

9.1

29.1

21.4

12.1

24.7

10.4

792.3

31.2

1.7

0.0

5.0

0.0

0.0

0.0

0.0

1.4

0.0

2.5



E54

BEN RINNES TRACE

ROCK NAME:- TM29

Nb
	

16.4

Zr
	

216.0

Y
	

21.8

Sr
	

189.8

U
	

5.1

Rb
	

216.5

Th
	

30. 0

Pb
	

27. 0

Ga
	

19.9

Zn
	

34.4

Ni
	

3.3

V
	

21.0

Cr
	

18.0

La
	

58.4

Ce
	

111.7

Nd
	

39.8

Ba
	

664.0

Li
	

41.9

Be
	

2.5

B
	

0.0

Co
	

3.0

Ag
	

0.0

Cd
	

0.3

Bi
	

0.0

Mo
	

0.0

w
	

1.5

Cu
	

1.9

Sn
	

1.6

ELEMENT DATA

TM3 0

22.7

123.0

37.7

88.0

5.4

289.4

32.0

31.0

19.9

20.7

3.2

12.0

9.0

23.7

54 .6

21.7

337.0

17.2

2.8

0.0

2.0

0.0

0.1

0.0

0.0

1.9

0.0

2.0

TM3 1

18.5

173.0

25.0

122.0

5.9

235.1

33.0

33.0

18.3

21.0

1.9

17.0

5.0

44.4

96.8

34. 1

464.0

11.6

1.7

0.0

2.0

0.0

0.0

0.0

0.0

1.8

0.0

0.0

TM3 2

17.7

156.0

22.2

130.7

6.3

233.5

29.0

31.0

19.1

27.8

5.0

16.0

11.0

54.4

104 .3

38.2

478.0

18.9

3.0

0.0

2.0

0.0

0.0

0.0

0.0

2.4

5.8

1.3

P133

16.3

149.0

31.8

124.5

5.8

218.2

23.0

31.0

18.5

25.9

2.0

15.0

9.0

43.7

78.2

30.5

409.0

18.1

2.6

0.0

3.0

0.1

0.0

0.0

0.0

2.1

0.0

1.8

TMJ4

18.4

176.0

28.5

130.7

5.9

235.6

35 .c3

33 .0

18.5

33.3

7.2

17.0

14.0

57.5

104 .3

39.6

513.0

16.2

2.5

0.0

2.0

0.0

0.0

0.0

0.0

1.5

0.0

0.0

ROCK NAME:- TM35

Nb
	

3.3

Zr
	

114.0

Y
	

10.1

Sr
	

140.6

U
	

1.0

Rb
	

128.0

Th
	

2.0

Pb
	

22.0

Ga
	

7.7

Zn
	

14.5

Ni
	

2.2

V
	

14.0

Cr
	

11.0

La
	

7.0

Ce
	

15.1

Nd
	

8.5

Ba
	

688.0

Li
	

7.4

Be
	

1.1

B
	

0.0

Co
	

5.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

0.3

Cu
	

7.9

Sn
	

0.7



TM2O

29.3

115.0

19.6

115.9

5.3

435.8

16.0

40.0

21.2

22.9

2.0

9.0

4.0

32.0

63.3

26.2

420.0

193.3

10.1

0.0

4.0

0.0

0.0

0.0

0.0

1.6

0.0

9.7

TM2 1

9.1

221.0

12.9

873.3

2.2

74.7

10.0

15.0

21 .3

58.0

20. 7

69.0

43.0

67.5

113.8

33.7

947.0

30.6

1.9

1.0

13.0

0.0

0.0

1.0

0.0

1.1

2.7

4.8

E55

DORBACK TRACE ELEMENT DATA

	

ROCK NAME:- TM18	 TM19

Nb	 14.7	 8.7

Zr	 234.0	 171.0

Y	 27.8	 5.1

Sr	 809.6	 505.0

Ii	 2.3	 2.2

Rb	 69.2	 86.6

Th	 6.0	 16.0

Pb	 20.0	 23.0

Ga	 20.8	 16.6

Zn	 56.8	 30.9

Ni	 21.4	 11.2

V	 66.0	 36.0

Cr	 41.0	 25.0

La	 42.1	 37.7

Ce	 76.5	 67.8

Nd	 34.4	 23.6

Ba	 1144.0	 1296.0

Li	 29.8	 28.6

Be	 1.6	 1.8

B	 1.0	 2.0

Co	 12.0	 5.0

Ag	 0.0	 0.0

Cd	 0.0	 0.0

81	 1.0	 0.0

Mo	 0.0	 1.9

W	 3.0	 0.9

Cu	 6.6	 1.1

Sn	 5.4	 2.4



TM4 2

13.4

90.0

10.6

314.7

3.5

116.5

15.0

29.0

18.7

28.5

7.2

25.0

22.0

21.9

44.0

16.4

678.0

37. 1

1.8

0.0

7.0

0.0

0.0

0.0

0.0

0.9

0.0

0.4

TM43

12.7

101.0

11.7

378.1

2.1

107.3

11.0

26.0

19.6

33. 6

10.0

28. 0

25.0

26.6

49 .0

19.5

704.0

46.1

1.8

0.0

5.0

0.0

0.0

0.0

0.0

0.0

0.3

0.3

TM4 4

14.1

89.0

10.7

234.4

3.9

128.4

16.0

31.0

18.8

26.4

8.5

23.0

20.0

23.6

44 .4

17.6

498.0

43.3

2.5

0.0

5.0

0.0

0.0

0.0

0.0

2.3

0.0

2.1

E56

GLENLIVET TRACE

ROCK NAME:- TM40

Nb	 13.6

Zr	 105.0

Y	 8.7

Sr	 320.3

Ii	 2.3

Rb	 109.7

Th	 13.0

Pb	 26.0

Ga	 18.4

Zn	 34.7

Ni	 13.7

V	 36.0

Cr	 28.0

La	 19.9

Ce	 41.0

Nd	 17.5

Ba	 663.0

Li	 39.0

Be	 2.0

8	 0.0

Co	 7.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 0.3

Cu	 0.8

Sn	 2.8

ELEMENT DATA

TM4 1

15.3

94.0

10.9

234.6

3.6

134.8

17.0

31.0

19.2

27.7

7.1

24 .0

19.0

24 4

45.0

19.6

495.0

39.4

2.7

0.0

5.0

0.0

0.0

0.0

0.0

1.6

0.0

2.6



E57

CAIRNGORM

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Mo

N

Cu

Sn

TRACE

- P61

34.5

114.3

52. 1

53.6

12.9

451.1

30.0

39.0

19.9

27.3

1.0

7.0

3.0

28 .2

63.3

25.7

215.0

129.9

6.2

1.0

4.0

0.0

0.0

0.0

0.0

4.2

0.0

13.5

ELEMENT DATA

P62

31.5

101.4

39.9

50.7

10.0

420.4

33 .0

38.0

19.0

21.8

2.4

8.0

5.0

26.9

61.6

25. 1

193.0

104.7

6.1

0.0

2.0

0.0

0.0

0.0

0.0

4.0

0.0

10.2

PG3

34 .6

95.1

49 . 1

33.9

23.0

472.6

38.0

40.0

20.0

32.3

1.5

4.0

5.0

23.

55.0

25.3

108.0

122.8

7.7

0.0

2.0

0.0

0.0

0.0

0.0

5.2

0.0

12.9

P64

26.5

133.4

51.5

42.7

6.3

393.1

52.0

41.0

20.2

35.5

1.8

6.0

3.0

41.6

89 .2

38.5

132.0

49.5

7.2

0.0

1.0

0.0

0.0

0.0

0.0

4.2

0.0

6.7

P65

20.2

143.2

28.9

57.5

5.0

314.7

37.0

35.0

19.4

29.0

1.9

11.0

10.0

40.3

82.0

31.3

188.0

96.9

6.0

0.0

2.0

0.0

0.0

0.0

0.0

2.0

0.0

6.0

PG6

19.9

116.1

33.5

38.0

9.0

381.4

49.0

38.0

17.2

24.0

1.5

6.0

5.0

32.8

75.4

29.2

122.0

110.0

9.8

0.0

0.0

0.0

0.4

0.0

0.0

2.8

0.0

5.8

ROCK NAME:- PG7

Nb
	

21.7

Zr
	

120.8

V

	
34.0

Sr
	

48.5

U

	
7.8

Rb
	

367.7

Tb
	

42.0

Pb
	

34.0

Ga
	

18.1

Zn
	

22.2

Ni
	

2.2

V
	

6.0

Cr
	

3.0

La
	

36.2

Ce
	

75.1

Nd
	

30.3

Ba
	

173.0

Li
	

110.1

Be
	

4.9

B
	

0.0

Co
	

3.0

Ag
	

0.0

Cd
	

0.0

0.0

Mo
	

0.0

N
	

3.4

Cu
	

0.0

Sn
	

7.6

PG8

30.9

98.4

54.3

31.3

20.0

478.5

39.0

40.0

20.0

31.8

2.2

6.0

3.0

24. 7

56.6

24 .8

111.0

139 .3

7.7

0.0

1.0

0.0

0.0

0.0

0.0

4.0

0.0

11.9

P69

46.5

88. 1

65.2

27.5

29.0

472.1

33.0

42.0

19.7

33.6

1.8

4.0

5.0

21.5

54. 1

25.2

93.0

167.9

7.9

0.0

2.0

0.0

0.0

0.0

0.0

5.6

0.0

13.9

P61 2

14.1

146.2

16.9

103.2

0.0

252.9

17.0

28.0

18.2

22.9

1.6

10.0

4.0

47.4

94.2

29.6

495.0

70.6

2.8

0.0

0.0

0.0

0.0

0.0

0.0

2.1

0.0

0.0

P613

25.6

147.1

29.2

101.8

6.9

311.9

23.0

29.0

18.4

32.7

1.0

10.0

4.0

41.5

89.8

30.0

418.0

34.4

4.6

2.0

2.0

0.0

0.0

0.0

0.0

3.4

0.0

4.8

P614

13.7

135.0

16.5

104. 1

1.0

252.3

17.0

27.0

18.5

20.7

1.6

11.0

7.0

53.4

85.2

30.9

493.0

88.4

1.8

0.0

2.0

0. 0

0.0

0.0

0.0

2.3

0.0

0.4



E58

CAIRNGORM TRACE

ROCK NAME:- PG16

Nb	 27.3

Zr	 135.3

Y	 22.9

Sr	 88.7

U	 6.0

Rb	 310.4

Th	 21.0

Pb	 34.0

Ga	 19.2

Zn	 23.3

Ni	 1.4

V	 9.0

Cr	 8.0

La	 55.4

Ce	 105.5

Nd	 36.9

Ba	 411.0

Li	 95.3

Be	 4.3

B	 0.0

Co	 3.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 0.8

Cu	 0.0

Sn	 2.3

ROCK NAME:- CN1C

Nb	 44.8

Zr	 83.5

V	 66.4

Sr	 31.5

U	 13.0

Rb	 579.7

Th	 25.0

Pb	 37.0

Ga	 21.9

Zn	 30.2

Ni	 9.3

V	 5.0

Cr	 5.0

La	 21.7

Ce	 48.8

Nd	 22.4

Ba	 135.0

Li	 197.1

Be	 12.0

B	 0.0

Co	 1.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 9.3

Cu	 0.0

Sn	 20.2

ELEMENT DATA

PG 17

14.1

135.0

15.9

104.6

3.2

268.6

17.0

25.0

18.4

24. 4

1.4

11.0

4.0

50.2

1 .6

30.4

490.0

59.0

2.0

0.0

2.0

0.0

0.0

0.0

0.0

1.2

0.0

1.4

CN3

31.8

113.4

47.4

57.9

12.3

428.9

31.0

36.0

19.5

26.9

2.5

8.0

4.0

29.5

67.6

28.3

216.0

127..]

6.8

0.0

2.0

0.0

0.0

0.0

0.0

3.8

3.0

9.7

PG 18

35.6

105.2

51.7

36.7

10.0

428.4

34.0

38.0

20.4

27. 1

1.9

4.0

4.0

31.1

70.2

29.4

116.0

120.4

4.6

0.0

1.0

0.0

0.1

0.0

0.0

7.8

0.0

12.2

CN5

34.8

110.3

45.7

56.6

10.1

435.3

27.0

36.0

19.6

25. 1

2.2

6.0

5.0

29.2

62.2

26.5

228.0

70.8

5.9

0.0

3.0

0.0

0.0

0.0

0.0

4.6

1.8

11.6

PG 19

22. 1

132.2

23.9

90.0

3.0

327.2

20.0

27.0

20. 1

31.2

2.0

9.0

8.0

64 .4

111.8

38.8

432.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

3.0

0.0

6.3

CN6

31.5

118.7

53.7

59.6

8.0

459.6

32.0

35.0

21.2

28.0

9.7

8.0

5.0

32.3

75.3

29 .9

201.0

119.5

6.4

0.0

2.0

0.0

0.0

0.0

0.0

5.0

0.0

14.2

PG2O

42.5

79.6

50.1

24.5

28.0

528.5

29.0

33.0

22. 1

24.5

2.1

5.0

7.0

23.5

50. 7

23.8

75.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

4.7

0.0

14.3

CN7

34.2

79.3

54.9

36.5

8.5

530.9

23.0

38.0

20.3

20.8

2.9

5.0

3.0

19.5

45.3

21.5

185.0

125.3

20.8

0.0

1.0

0.0

0.0

0.0

0.0

5.1

0.0

13.4

CN I B

45.5

90. 1

65.5

34.5

18.0

583.3

27.0

43.0

22.0

47.8

2.8

5.0

4.0

24.9

58.0

24 . 1

147.0

171.5

6.6

0.0

2.0

0.0

0.1

0.0

0.8

7.7

13.8

19.9

CN8

54.6

115.2

48.9

39.5

6.0

506.0

60.0

40.0

20.9

18.0

7.0

7.0

5.0

30.4

69.4

26.2

157.0

46. 1

9.3

0.0

1.0

0.0

'0.4

0.0

0.0

8.7

0.0

12.6



E59

CAIRNGORM

ROCK NAME:

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Mo

w

Cu

Sn

TRACE

- CN8A

44.4

g o •

57. 1

37.9

10.0

504.3

29.0

40.0

20.0

24.4

7.4

5.0

4.0

22.5

54.4

24 .5

144.0

144.1

8.1

0.0

1.0

0.0

0.1

0.0

0.0

5.9

0.0

11.6

ELEMENT DATA

CNY

32.4

93.4

55. 1

35.6

9.0

506.7

22.0

38.0

21.0

19.5

2.3

6.0

4.0

18.7

43.5

20.1

148.0

101.0

6.6

0.0

2.0

0.0

0.0

0.0

0.0

6.1

0.0

14.2

CN 10

46.9

101.6

65.3

31.6

0.5

525.4

33.0

34.0

20.8

23.5

5.5

5.0

4.0

23.9

57.5

26.0

119.0

n.d

n.d

n.d

n.d

n.d

n.d

n.d

0.0

6.2

0.0

19.0

CN1 1A

37.5

106.9

47.5

45.2

14.1

447.6

32.0

36.0

19.7

55.3

1.8

7.0

4.0

27.7

61.4

26.6

154 .0

40.9

7.0

0.0

2.0

0.0

0.0

0.0

0.0

3.7

0.0

13.1

CN 11 B

36. 7

95.5

43.7

42.0

9.0

413.5

28.0

35.0

18.6

67.5

9.7

6.0

2.0

25.7

56. 7

25.4

128.0

42.8

7.2

0.0

1.0

0.0

0.0

0.0

0.0

4.6

0.0

12.9

CN1 2A

31.2

108.0

40. 1

125.6

8.7

411.4

27.0

34.0

19.6

38.0

2.7

9.0

3.0

26. 1

57.2

24.2

349.0

80.6

8.4

0.0

1.0

0.0

0.0

0.0

0.0

3.9

0.0

12.0

ROCK NAME:- CN12B

Nb
	

31.2

Zr
	

108.0

Y
	

37.8

Sr
	

125.6

U
	

6.0

Rb
	

387. 1

Th
	

22.0

Pb
	

33.0

Ga
	

19.2

Zn
	

26.2

Ni
	

7.1

V
	

11.0

Cr
	

4.0

La
	

27.8

Ce
	

58.1

Nd
	

23.9

Ba
	

449.0

Li.
	

82.7

Be
	

8.6

B
	

0.0

Co
	

2.0

Ag
	

0.0

Cd
	

0.7

Bi
	

0.0

Mo
	

0.0

w
	

4.0

Cu
	

0.0

Sn
	

12.3

CN 1 4

30.7

209.0

37.3

67.5

11.4

360.9

55.0

33.0

19.2

38.5

2.5

13.0

3.0

40.4

99.0

33 .3

212.0

121.7

6.1

0.0

2.0

0.0

0.0

0.0

0.0

4.0

0.0

11.5

CN 1 5

22.2

157.1

31.9

79 .5

10.2

360.1

36.0

31.0

18.4

28.5

1.5

11.0

3.0

40.5

89. 1

32.9

254 .0

91.6

5.9

0.0

3.0

0.0

0.0

0.0

0.0

1.8

0.0

5.7

CN 1 6

30.9

136.5

43.9

60.9

11.9

433.2

30.0

35.0

20.7

37.1

1.3

8.0

3.0

33. 1

80.6

29.9

214.0

113.8

5.4

0.0

2.0

0.0

0.0

0.0

0.0

3.5

3.9

10.1

CN 1 7

25.1

179.3

34.8

73.2

9.0

343.7

39.0

34.0

18.3

34.6

10.1

12.0

4.0

44.4

101.6

35.4

233.0

119.0

5.6

0.0

1.0

0.0

0.0

0.0

0.0

3.2

0.0

7.3

CN24

37.3

116.4

64.5

34.0

5.0

548.0

29.0

37.0

20.8

31.2

6.3

10.0

2.0

26.4

61.2

24. 7

91.0

180.8

9.4

0.0

1.0

0.0

'0.0

0.0

0.0

6.0

0.0

19.0



E60

CAIRNGORM

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

fh

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

83

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE

- CN25

22.9

111.8

29.9

45.7

7.0

378.6

37.0

35.0

18.4

20.7

2.7

7.0

3.0

30.0

67.7

27 .3

141.0

102.3

5.4

0.0

0.0

0.0

0.0

0.0

0.0

5.0

0.0

12.0

ELEMENT DATA

CN26

31.2

87.0

61.3

24.5

20.6

420.8

28.0

43.0

20.6

19.8

2.1

5.0

5.0

25.0

60. 1

24.8

90.0

60.9

8.7

0.0

1.0

0.0

0.0

0.0

0.0

5.0

0.0

7.0

CN27

26 .5

124. 1

33.9

74.7

6.5

373.3

32.0

31.0

18.7

24 .9

1.7

9.0

4.0

28.5

63. 1

26.0

260.0

90.5

9.8

0.0

3.0

0.0

0.0

0.0

0.0

5.0

0.0

13.0

CN28

41.2

96.3

56.3

22.4

20.0

511.6

29 .0

40.0

20.2

21.9

1.1

7.0

2.0

27.2

63.0

24 .0

81.0

114.0

8.0

0.0

0.0

0.0

0.0

0.0

0.0

4.0

0.0

4.0

CN32

31.9

83. 1

43.1

71.6

6.0

391.1

28 .0

30.0

19.1

15.7

17.0

4.0

6.0

7.9

37.4

12.6

108.0

6.5

2.3

0.0

1.0

0.0

0.6

0.0

0.0

5.0

0.2

0.0

CN3 4

1.7

2.6

7.0

40.8

2.0

711.2

0.0

68.0

22.5

4.1

13.4

4.0

2.0

3.9

10.3

6.2

158.0

7.2

2.0

0.0

1.0

0.1

0.0

0.0

0.1]

2.0

0.0

0.0

ROCK NAME:- CN35

Nb
	

44.5

Zr
	

72.5

Y
	

51.6

Sr
	

26.4

U
	

18.0

Rb
	

436.1

Th
	

33.0

Pb
	

36.0

Ga
	

20.0

Zn
	

18.5

Ni
	

5.6

V
	

6.0

Cr
	

3.0

La
	

25.2

Ce
	

56.3

Nd
	

25. 4

Ba
	

100.0

Li
	

48.9

Be
	

7.6

B
	

0.0

Co
	

0.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

5.0

Cu
	

0.0

Sn
	

8.0

CN3 6

45.9

69. 7

56.0

27.4

23.0

404 .4

33.0

37.0

19.4

18.0

9.2

5.0

3.0

26.3

58.0

25. 7

111.0

38.5

7.7

0.0

1.0

0.0

0.1

0.0

0.0

4.0

0.0

6.0

CN38

26.3

155.9

32.9

78. 1

4.0

345.8

44.0

32.0

19.4

30.7

11.5

12.0

8.0

38.0

79.2

34. 1

284 .0

123.0

8.0

2.0

2.0

0.0

0.1

0.0

0.0

3.0

0.0

12.0

CN33

21.4

164.2

26.6

128.8

10.0

299.3

38.0

32.0

19.2

28.2

7.6

14.0

5.0

39.2

79. 1

29.2

424.0

77.8

4.5

0.0

2.0

0.0

0.0

0.0

0.0

3.0

0.0

11.0

CN4 I

26.2

121.8

40.4

60.5

8.0

376.0

37.0

33.0

19.2

27.6

13.2

8.0

5.0

29.9

64.5

26.8

173.0

110.9

5.4

0.0

1.0

0.0

0.0

0.0

0.0

4.0

0.0

8.0

CN4 2

28.1

122.3

40.7

59.5

9.0

362.6

38.0

30.0

19.0

26.9

9.9

8.0

2.0

31.5

64.7

27.0

176.0

110.6

5.5

0.0

2.0

0.0

'0.0

0.0

0.0

4.0

0.0

13.0



E6 1

CAIRNGORM

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE

- CN43

29.2

98.0

57.8

38.5

39.0

406.7

28.0

38.0

21.2

16.1

2.3

8.0

4.0

25. 1

57.5

25.1

122.0

78.9

4.8

0.0

1.0

0.0

0.0

0.0

1.6

5.0

0.0

13.0

ELEMENT DATA

CN4 4

34 . 1

107.2

44.7

62.4

5.0

424.0

33.0

34 . 0

20.5

26.2

12.5

9.0

13.0

27.3

59 .2

25.7

198.0

113.5

8.6

0.0

2.0

0.0

0.0

0.0

0.0

4.0

0.0

13.0

CN45

31.7

71.7

42.5

37.1

3.0

361.2

26 .0

40.0

19.9

35.5

19.4

3.0

9.0

15.9

46.6

20.7

144.0

n.d

n.d

n.d

n.d

n.d

n.d

n.d

0.0

4.0

1.0

12.0

CN4 6

33.0

112.1

46.7

51.3

9.0

415.7

29.0

32.0

20.4

32.5

1.5

8.0

4.0

27.8

62.8

25.5

221.0

116.7

5.7

0.0

2.0

0.0

0.0

0.0

0.0

4.0

0.0

14.0

CN47

32.0

112.4

53.5

50.6

13.7

433.4

29.0

29.0

19.0

27.7

2.7

9.0

5.0

28.9

63.6

26.7

201.0

91.3

6.0

0.0

1.0

0.0

0.0

0.0

0.0

5.0

0.0

12.0

CN48

29.5

114.1

50.6

60.6

14.2

41 9 . 2

29.0

32.0

19.8

27.3

1.8

7.0

3.0

27.7

64.2

26.7

206.0

124.3

6.5

0.0

0.0

0.0

0.0

0.0

0.0

5.0

0.0

14.0

ROCK NAME:- CNSO

Nb
	

53.4

Zr
	

186. 7

Y
	

71.8

Sr
	

50.5

U
	

21.6

Rb
	

469.9

Th
	

58.0

Pb
	

33.0

Ga
	

22.8

Zn
	

50.4

Ni
	

8.2

V
	

12.0

Cr
	

5.0

La
	

56.2

Ce
	

119.2

Nd
	

47.4

Ba
	

176.0

Li.	 n.d.

Be
	

n.d.

B
	

n.d.

Co
	

n.d.

Ag
	

n.d.

Cd
	

n.d.

Bi
	

n.d.

Mo
	

0.0

w
	

5.0

Cu
	

0.0

Sn
	

24.0

CN5OA

36.3

119.7

50.6

53.0

32.9

461 .9

33.0

39.0

21.2

28.5

2.1

9.0

3.0

30.0

65.5

26.8

217.0

138.4

13.9

0.0

3.0

0.0

0.0

0.0

0.0

3.0

0.0

15.0

CN5 1

28.2

89.2

35.4

57.6

12.0

476.5

20.0

40.0

19.5

26.8

12.0

6.0

3.0

19.0

40.1

18.7

228.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

4.0

0.0

9.0

CN54

14.9

142.5

26.5

96.2

2.8

270.3

14.0

29.0

18.6

24.3

5.7

11.0

4.0

39.5

109.0

29.7

496.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0.0

2.7

0.0

0.3

CN5S

18.9

148.0

30.0

85.0

4.2

291.4

21.0

26.0

18.7

25.1

4.9

10.0

6.0

67. 7

119.7

44.7

422.0

88.9

5.1

0.0

4.0

0.0

0.0

0.0

0.0

2.7

0.0

3.7

CN56

30.9

116.8

44.8

61.5

9.6

417.1

27.0

37.0

21.9

25.8

1.6

9.0

4.0

30.2

65.2

28.0

248.0

132. 7

7.7

0.0

2.0

0.0

• 0

0.0

0.0

3.0

0.0

8.8



E62

CAIRNGORM TRACE

ROCK NAME:- CN57

Nb	 31.4

Zr	 117.8

Y	 45.9

Sr	 65.3

U	 9.1

Rb	 398.1

Th	 31.0

Pb	 37.0

Ga	 20.5

Zn	 27.9

Ni	 1.9

V	 8.0

Cr	 5.0

La	 32.7

Ce	 71.3

Nd	 29.4

Ba	 244.0

Li	 137.8

Be	 7.0

B	 0.0

Co	 2.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 4.0

Cu	 0.0

Sn	 12.0

ROCK NAME:- 8L17

Nb	 34.0

Zr	 81.9

Y	 38.4

Sr	 64.9

U	 14.5

Rb	 679.6

Th	 18.0

Pb	 36.0

Ga	 21.4

Zn	 41.8

Ni	 2.8

V	 5.8

Cr	 4.1

La	 18.1

Ce	 38.6

Nd	 17.3

Ba	 193.2

Li	 114.5

Be	 7.9

B	 0.0

Co	 1.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.0

Cu	 0.0

Sn	 20.5

ELEMENT DATA

TM4 8

42.8

132.7

38.6

57.0

10.3

366.0

46.0

33.0

19.9

32.4

2.8

5.4

3.1

31.0

68 .7

30.6

198.2

41.9

5.9

0.0

2.0

0.0

0.0

0.0

0.0

2.7

0.0

0.0

BL 15

37.7

74. 1

37.6

56.3

5.4

525.8

17.0

36.0

24. 1

47.4

2.3

5.5

2.5

16.0

33.4

14.6

187.8

119.0

16.0

0.0

3.0

0.0

0.0

0.0

0.0

3.7

0.0

25.6

TM22

23.9

310.7

22.9

180.5

5.3

226.6

31.0

27.0

21.2

61.8

3.0

25.8

7.1

80.9

165.7

53.7

547.0

76.0

4.3

1.0

4.0

0.0

0.0

0.0

0.0

1.6

0.7

1.5

BL 14

62.3

22.0

21.5

11.3

16.1

488.6

20.0

33.0

23.7

31.7

2.1

1.7

3.3

5.5

10.5

6.3

42.5

39.9

18.0

0.0

2.0

2.8

0.0

71.0

1.0

5.7

0.0

26.9

TM 6

30.3

235.2

48.6

39.3

13.4

283.7

98.0

35. 0

21.4

60.0

3.9

5.1

6.6

54.8

123.0

49.3

120.8

67.0

2.9

0.0

4.0

0.0

0.0

0.0

0.2

0.6

0.0

9.4

BL 13

30.0

102.1

35.7

102.1

7.7

377.8

20.0

35.0

20.0

40.8

3.3

7.6

3.5

25.5

50. 1

20. 8

371.8

145.7

12.4

0.0

11.0

0.0

0.0

0.0

0.0

4.1

0.0

11.0

TM3

12.5

55.4

19.7

125.0

10.7

232.1

20.0

32.0

12.4

16.2

2.7

5.5

2.4

12.6

15.9

11.6

398.6

6.0

2.9

0.0

3.0

0.0

0.0

0.0

0.0

1.1

0.0

0.0

8L9

50.5

62.6

61.8

7.8

28.7

413.9

11.0

54.0

21.7

35.4

2.8

1.5

2.7

8.8

16.6

8.2

29.7

38.8

10.7

0.0

2.0

0.0

0.0

0.0

0.0

6.1

1.0

10.3

TM1

46.0

61.1

61.3

21.5

14.5

358.9

32.0

48.0

19.6

26.2

3.4

0.9

2.7

13.5

27.9

14.9

65.2

13.4

5.7

0.0

1.0

0.0

0.0

0.0

0.0

2.2

0.0

3.5

BL7

30.0

102.5

41.0

70.5

6.4

372.4

25.9

32.3

21.5

28.2

4.2

5.3

4.1

21.1

46.1

19.9

255.6

96.2

5.1

0.0

0.0

0.0

0.0

0.0

0.0

2.6

0.0

9.7



E63

CAIRNGORM

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Tb

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE

- BL8

33.5

108.9

43.9

70.2

6.4

329.2

27.6

31.7

21.1

32.7

4.2

5.7

4.3

22.0

50.2

20. 6

217.?

102.8

6.0

0.0

2.0

0.0

0.0

0.0

0.0

2.9

0.0

11.9

ELEMENT DATA

BL 10

15.4

130.9

34.7

114.2

8.5

196.9

42.8

16.0

22.6

23.2

3.5

4.3

4.6

22.6

131.8

24.7

195.2

15.1

1.7

0.0

4.0

0.0

0.0

0.0

0.0

3.7

0.0

7.6

BL1 1

20.6

137.7

46,8

75.1

11.5

239.3

38.4

18.2

20. 1

26. 1

4.1

5.5

6.1

48.9

75.4

39.3

237.9

13.5

2.3

0.0

0.0

0.2

0.0

0.0

0.0

2.7

0.0

10.0

BL 12

27.5

92.4

49 .5

68.5

8.9

345.3

27.3

38. 8

19.3

27.2

3.3

4.7

3.9

20.5

49.2

19.5

214.9

33.2

4.6

0.0

2.0

0.0

0.0

0.0

0.0

3.8

0.0

5.8

BL 18

29.3

92.9

34.8

67.6

6.6

372.2

24 .6

27.6

19.5

34.2

3.0

6.3

4.4

22.0

51.7

19.4

235.6

29.0

3.8

0.0

2.0

0.0

0.0

0.0

0.0

3.0

0.0

11.2

BL 16

35.4

76.4

:33.9

62.5

5.1

511.4

18.9

32.3

22.9

36.9

4.3

4.7

6.5

17.0

35.7

15.4

218.0

122.0

9.5

1.0

2.0

0.0

0.0

0.0

0.0

3.7

0.0

21.2

ROCK NAME:- 8L19

Nb
	

31.9

Zr
	

104.0

Y
	

43.7

Sr
	

50.0

U
	

9.3

Rb
	

312.4

Tb
	

33.2

Pb
	

34.9

Ga
	

19.1

Zn
	

37.6

Ni
	

3.3

V
	

4.3

Cr
	

4.2

La
	

24.8

Ce
	

55.2

Nd
	

24 .2

Ba
	

183.0

Li
	

88.3

Be
	

4.4

B
	

0,0

Co
	

0.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

2.5

Cu
	

0.0

Sn
	

6.2

BL2O

29.9

101.3

36.7

50.2

8.8

310.0

32.5

31.8

19.8

27.7

3.0

3.7

4.1

24. 1

48.2

21.3

167.3

81.3

5.1

0.0

0.0

0.0

0.0

0.0

0.0

2.1

0.0

7.5

8L2 1

24.4

84.9

33. 1

26.8

8.1

260.2

32.9

39.2

18.2

36.7

2.2

2.8

3.1

15.9

36.6

18.2

97.2

25.6

2.4

0.0

0.0

0.0

0.0

0.0

0.0

2.2

0.0

1.1

8L49

46.7

123.7

61.3

61.5

8.2

505.4

34 .7

34.7

22.0

30.6

4.3

9.0

5.2

26.6

73.3

26 .4

226.9

118.5

6.1

0.0

3.0

0.0

0.0

0.0

0.0

5.4

0.0

12.0

BL5O

47.2

116.5

62.4

62.9

6.6

479.0

35.8

36.9

22.1

48.4

3.6

6.3

5.0

32.1

79.2

30 . 7

228.3

94.4

6.8

0.0

2.0

0.0

0.0

0.0

0.0

5.4

0.0

14.2

8L5 1

44.2

115.3

66.4

60.3

8.4

508.0

34.8

36.6

22.0

35.0

3.2

6.9

4.7

44.9

98.5

60.3

224.0

115.2

5.8

2.0

2.0

0.0

'0 . 0

0.0

0.0

4.8

0.0

15.8



E64

CAIRNGORM

ROCK NAME

Nb

Zr

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE

- BL52

43.6

114.1

56. 7

61.3

5.5

519 .6

34.9

31.1

21.4

33.4

2.9

4.8

5.0

28.7

83.6

26.9

249.9

92.6

5.1

0.0

1.0

0.0

0.0

0.0

0.0

9.4

0.5

12.2

ELEMENT DATA

BL55A

61.3

76.5

70.1

12.9

23.5

652. 1

32.8

42.2

24. 1

27.7

3.7

0.4

3.3

19.6

49.0

20.7

32.1

177.9

9.1

0.0

0.0

0.0

0.0

0.0

0.0

7.3

0.0

8.4

BLS5B

57.9

71.1

81.7

13.7

20.6

682.1

31.9

42.4

23 .0

28.2

4.7

0.7

5.2

19.2

53.8

24.2

35.0

193.6

9.3

0.0

0.0

0.0

0.0

0.0

0.0

7.5

0.0

10.3

6L56

31.2

88.8

17.5

18.8

8.5

357.6

63.2

18.0

15.8

12.7

2.8

2.9

2.7

9.1

16.3

12.5

233 .0

9.2

0.9

0.0

2.0

0.0

0.0

0.0

1.2

3.0

1.2

0.0

TM2

34.6

52.8

16.4

16.1

8.1

268.3

26. 4

39.4

21.2

16.9

2.7

0.4

4.0

6.2

17.5

7.7

34.2

9.7

5.2

0.0

3.0

1.2

0.0

0.0

0.0

1.1

0.0

2.2

TM4

19.6

24.4

17.3

65.9

11.5

205.6

84.6

28. 1

12.5

13.1

3.2

6.6

3.8

17.2

34.4

20.7

177.5

2.4

1.5

0.0

2.0

0.0

0.0

0.0

0.7

1.4

0.0

0.3

ROCK NAME:- TM5

Nb
	

27.9

Zr
	

162.7

Y
	

34.7

Sr
	

74.3

U
	

14.0

Rb
	

296.2

Th
	

59. 1

Pb
	

32.6

Ga
	

19.6

Zn
	

39.0

Ni
	

3.6

V
	

7.1

Cr
	

3.9

La
	

88.3

Ce
	

184 .5

Nd
	

63.2

Ba
	

248.9

Li
	

66.3

Be
	

3.7

8
	

0.0

Co
	

0.0

Ag
	

0.0

Cd
	

0.0

8i
	

0.0

Mo
	

0.0

w
	

2.8

Cu
	

0.0

Sn
	

2.9

1M7

27.6

148.9

24.8

54.9

6.6

354.5

48.9

34 .7

21.2

35.7

4.2

6.7

4.1

31.4

74.6

27.3

211.8

29.5

3.9

0.0

2.0

0.0

0.0

0.0

0.0

2.6

0.0

2.6

TM8

25.2

137.0

29.9

51.2

12.5

362.5

52.9

32.5

19.6

32.8

3.3

4.6

4.1

31.9

71.1

28.5

198.7

82.6

4.3

0.0

2.0

0.0

0.0

0.0

0.

2.4

0.0

4.2

1M9

32.3

176.2

32.8

46.8

6.6

319.9

72.9

29.5

19.1

33.1

3.3

4.0

3.1

48.3

101.5

37.8

123.6

68. 1

4.9

0.0

0.0

0.0

0.0

0.0

0.0

2.4

0.0

3.8

TM 1 0

25.3

157.4

36.5

55.6

10.2

336.1

54.6

31.8

19.5

38. 1

2.5

5.8

4.4

30.9

72.3

31.0

202.3

35.5

5.8

0.0

1.0

0.0

0.0

0.0

0.0

2.7

0.0

3.7

TM 1 2

23.9

142.3

44.5

54.2

12.7

321.8

50.3

31.2

18.7

36.6

3.5

4.5

3.9

22.0

51.5

23.5

182.9

34.6

5.1

0.0

3.0

0.0

'0 . 0

0.0

0.2

2.7

0.0

3.5



E65

CAIRNGORM TRACE

ROCK NAME:- TM13

Nb	 47.2

Zr	 108.2

Y	 58.9

Sr	 37.1

U	 9.7

Rb	 546.8

Th	 38.9

Pb	 33.3

Ga	 22.0

Zn	 46.3

Ni	 4.6

V	 2.7

Cr	 4.4

La	 23.5

Ce	 51.9

Nd	 22.8

Ba	 134.8

Li	 121.4

Be	 4.4

8	 0.0

Co	 3.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 7.3

Cu	 0.0

Sn	 15.8

ROCK NAME:- TM24

Nb	 24.3

Zr	 232.2

Y	 39.4

Sr	 162.4

U	 4.2

Rb	 256.4

Th	 26.7

Pb	 28.5

Ga	 21.3

Zn	 45.4

Ni	 4.4

V	 19.4

Cr	 4.2

La	 44.4

Ce	 100.7

Nd	 34.8

Ba	 502.7

Li	 75.5

Be	 4.9

8	 0.0

Co	 3.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.9

Cu	 0.4

Sn	 4.1

ELEMENT DATA

TM14

31.7

83.7

48.5

53.5

13.6

384.1

24.9

35.3

18.9

49.3

3.5

3.4

4.6

22.5

47.4

19.0

182.5

80.7

5.5

0.0

2.0

0.0

0.0

0.0

0.0

4.5

0.0

7.7

P125

20.1

232.4

26.9

215.8

4.3

221.3

29. 1

28.9

20.1

44 .7

4.2

22.2

4.8

69 .6

128.3

43.8

787.0

43.0

2.4

0.0

3.0

0.0

0.0

0.0

0.0

1.6

2.7

1.4

TM15

60.2

117.2

66.5

43.0

22.4

540.6

38.4

39 . 1

23.4

38.9

3.7

3.5

4.1

21.1

46.5

23.0

178 .6

169.9

5.8

0.0

1.0

0.0

0.0

0.0

0.0

5.5

0.0

15.3

1M26

15.9

261.9

17.2

214.5

4.5

188.1

30.7

24. 1

20.6

51.7

4.0

26.3

5.7

93.6

175.0

53.6

651.0

39.5

3.0

0.0

6.0

0.0

0.0

0.0

0.8

2.6

2.1

TM16

19.5

176.8

13.2

65.2

6.4

201.7

61.0

25.6

16.9

31.0

2.4

7.1

3.2

17.8

76.0

15.0

207.6

35.5

1.9

0.0

5.0

0.0

0.0

0.0

0.8

0.3

0.0

4.5

TM27

19.0

226.9

25.7

216.8

3.1

187.6

22.2

23. 1

20.0

42.6

4.0

22.6

4.4

67.2

117.6

42.9

670.3

33.8

3.3

0.0

2.0

0.0

0.0

0.0

0.0

2.3

2.4

1.7

TM23

16.2

198.9

17.5

172.2

4.8

232.7

28 . 2

28. 1

19.2

36.2

3.8

16.8

5.1

58.3

110.7

36.3

629 . 1

38. 1

3.6

0.0

3.0

0.0

0.0

0.0

0.0

1.3

1.6

0.2

TM28

23.4

256.9

18.6

52.2

4.0

396.2

29.7

17.3

31.2

48.2

5.1

57.0

8.8

53.6

115.7

35.6

659.8

25.5

2.3

0.0

3.0

0.0

0.0

0.0

0.0

4.2

1.1

0.11

TM1 1

22.7

131.2

41.4

56.4

12.7

333.3

49.6

32.5

20.0

42.4

3.4

4.7

5.2

21.8

49. 1

22.3

186.9

37.9

4.4

0.0

2.0

0.0

0.0

0.0

0.0

2.9

0.4

4.1

TM46

13.1

98.8

16.3

147.6

4.5

246.3

32.8

26. 1

15.3

14.9

2.2

6.5

3.7

38.9

73.9

26.2

461.1

4.2

1.4

0.0

1.0

0.0

'0 . 0

0.0

0.0

2.6

0.0

0.0



E66

CAIRNGORM

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Mo

w

Cu

Sn

TRACE

- TM47

9.5

102.6

11.9

107.2

6.0

232.9

33 .6

25.4

15.9

14.7

2.1

5.0

3.3

36.2

66. 3

23.5

387.8

2.2

1.1

0.0

0.0

0.0

0.0

0.0

0.0

1.3

0.1

0.0

ELEMENT DATA

P149

22.5

231 . 1

28.6

97.8

4.7

267. 6

45.4

20.4

18.3

38.1

4.1

14.3

5.2

75.8

141.9

48.6

426.4

8.7

2.8

0.0

0.0

0.0

0.0

0.0

1.7

3.4

1.3

0.9

TMSO

22.6

203.9

23.8

113.3

6.3

253.9

51.3

23.3

17.5

32.2

3.1

10.6

2.9

60.4

123.5

42.6

414.7

6.0

2.2

0.0

0.0

0.1

0.0

0.0

2.9

3.4

1.1

0.3



E67

GLEN GAIRN TRACE

ROCK NAME:- TM54

Nb
	

61.7

Zr
	

70.0

Y
	

74.4

Sr
	

14.4

U
	

29.3

Rb
	

696.7

Th
	

26.2

Pb
	

39. 2

Ga
	

24.4

Zn
	

39.0

Ni
	

3.9

V
	

0.5

Cr
	

9.1

La
	

8.0

Ce
	

16.8

Nd
	

11.7

Ba
	

80.8

Li
	

168.2

Be
	

4.1

B
	

0.0

Co
	

2.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

8.2

Cu
	

0.0

Sn
	

24. 1

ROCK NAME:- 8L54

Nb
	

28. 7

Zr
	

116.5

V
	

34.5

Sr
	

116.1

U
	

8.6

Rb
	

492.0

Th
	

19.0

Pb
	

35.4

Ga
	

20.7

Zn
	

33.4

Ni
	

2.9

V
	

7.6

Cr
	

3.2

La
	

25.6

Ce
	

49.8

Nd
	

22.5

Ba
	

413.3

Li
	

138.5

Be
	

14.3

B
	

0.0

Co
	

1.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

3.5

Cu
	

0.0

Sn
	

9.1

ELEMENT DATA

TM53

61.9

75.9

80.3

14.1

31.2

686.4

28.2

44.9

25. 7

49.9

3.2

0.6

3.1

9.0

19.8

13.3

86.2

166. 8

6.3

0.0

1.0

0.0

0.0

0.0

0.0

6.2

0.0

24 .0

TM5 1

9.6

183.5

10.3

143.7

2.2

95.9

13.0

24.2

13.6

33.1

2.6

8.8

4.5

85.0

156.3

42.6

924.9

6.7

0.8

0.0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

LU3 1

68. 7

84.9

64.5

14.8

21.0

410.6

36.0

37.4

20.6

26.9

3.7

2.3

2.6

20.8

93.7

25.8

65. 1

7.4

7.6

0.0

1.0

0.0

0.0

0.0

0.0

1.6

0.7

0.0

1M52

47.6

129.6

96.2

3.5

27.4

1266.9

32.0

43.9

28.0

61.9

4.8

1.2

2.8

11.9

43.0

17.6

39.2

425.3

6.4

0.0

2.0

0.0

0.0

0.0

0.0

12.7

0.0

34.0

BL3

62.9

83.5

79. 7

9.4

30.0

741.6

33.0

44 .8

23. 1

41.5

2.8

1.8

1.9

14.6

35.0

19.5

59.7

233. 2

5.5

0.0

3.0

0.0

0.0

0.0

0.0

6.9

0.0

29.8

LU32

39. 7

54.5

39.9

17.9

15.5

413.5

25.5

43.3

22.5

28. 1

3.0

0.5

4.1

7.5

11.2

8.0

269.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

2.0

3.3

0.0

0.0

BL4

55.4

75.5

98.8

11.2

19.8

789.3

28.0

49.5

23.0

39.6

3.8

1.5

2.7

18.0

38.2

25.3

42.2

239.6

5.3

0.0

3.0

0.0

0.0

0.0

0.0

7.7

0.0

32.5

BL2

65.2

77.9

90.4

12.3

16.7

684.4

33.8

29.6

24.0

22.4

3.4

0.9

4.7

16.0

44.4

21.6

47.9

112.4

5.4

0.0

1.0

0.0

0.0

0.0

0.0

7.7

0.0

25.6

BL53

53.7

68.7

73.2

6.9

35.1

821.5

27.0

40.4

23.8

38.5

3.5

1.2

2.3

13.4

43.9

12.6

20.4

252.1

7.2

0.0

0.0

0.0

0.0

0.0

0.0

9.3

0.0

17.6

BL 1

64.7

71.3

85.2

11.5

12.7

720.8

32.9

35.6

23.8

26.4

4.7

0.4

2.7

15.2

36. 1

21.0

62.9

120.1

4.3

0.0

3.0

0.0

o.0

0.0

0.0

7.5

0.0

24.8



E68

GLEN GAIRN TRACE

ROCK NAME:- TM56

Nb
	

62.4

Zr
	

71.4

Y
	

67.4

Sr
	

13.6

U
	

29.6

Rb
	

683.9

Th
	

26.3

Pb
	

49.0

Ga
	

24 .8

Zn
	

38.0

Ni
	

3.3

V
	

0.9

Cr
	

3.5

La
	

8.5

Ce
	

20.3

Nd
	

12.2

Ba
	

58 .3

Li
	

153.0

Be
	

4.0

B
	

0.0

Co
	

2.0

Ag
	

0.0

Cd
	

0.0

8±
	

0.0

Mo
	

0.0

w
	

7.2

Cu
	

0.0

Sn
	

23.7

ROCK NAME:- GG5

Nb
	

24.6

Zr
	

97.5

Y
	

33.0

Sr
	

11.1

U
	

9.9

Rb
	

916.7

Th
	

32.0

Pb
	

43.0

Ga
	

29.3

Zn
	

58.3

Ni
	

3.8

V
	

0.6

Cr
	

3.6

La
	

6.5

Ce
	

17.4

Nd
	

8.3

Ba
	

24.2

Li
	

357.8

Be
	

2.3

B
	

0.0

Co
	

1.0

Ag
	

0.0

Cd
	

0.0

Bi
	

50.0

Mo
	

15.6

w
	

15.4

Cu
	

5.1

Sn
	

118.7

ELEMENT DATA

TM55

59.7

65.6

72.9

14.9

25.5

709.4

26.2

44.2

24.5

40.0

1.7

0.8

3.7

8.5

10.7

12.8

59.6

173.2

4.8

0.0

2.0

0.0

0.0

0.0

0.0

6.9

0.0

24.9

GG5A

20.6

60.2

69.8

16.0

4.2

3921.3

15.9

76.4

59.6

220.1

10.1

3.3

3.3

6.3

9.8

3.4

856.1

722.0

1.9

0.0

0.0

0.2

0.0

43.0

20.2

39.5

10.3

167.3

GG1

18.8

101.7

16.0

55.2

3.6

246.3

19.9

32.2

16.4

21.1

2.7

2.5

4.6

26.1

51.7

18.7

322.6

41.0

3.0

0.0

1.0

0.0

0.0

0.0

0.0

1.8

0.0

0.6

GG5B

61.5

62.5

145.7

10.7

7.2

3930.5

34.7

39.8

76.8

231.6

11.4

2.6

3.0

3.5

3.4

0.7

359 .7

116.7

1.4

0.0

1.0

0.0

0.0

1.0

11.1

21.8

0.0

390.6

GG2

20.6

26.2

8.5

7.9

4.1

363.7

11.3

36.2

17.3

14.4

2.7

0.7

4.3

3.0

6.9

3.5

26 .6

13.0

2.0

0.0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

GG6

51.1

80. 1

62.5

14.4

22.6

1184.7

26.0

179.4

31.0

135.0

5.7

0.9

2.6

12.5

25.5

17.4

249.8

511.1

2.0

0.0

3.0

0.0

0.0

0.0

60.7

298.9

45.8

57.9

GG3

15.6

136.9

18.4

288.9

2.3

222.1

9.7

26. 1

16.5

34.7

6.5

30.5

5.0

29.4

51. 1

10.6

978.8

110.3

8.8

0.0

4.0

0.0

0.0

0.0

0.0

1.7

0.7

0.1

GG 7

42.9

78.5

75.3

13.7

21.9

1199.0

22.0

85.0

28.8

105.6

6.0

0.2

4.1

9.9

22.9

14.6

99.2

424.7

2.3

0.0

2.0

0.0

0.0

0.0

21.9

31.6

3.6

42.3

GG4

20.5

163.4

15.2

331.9

2.8

433.6

16.7

23.4

17.3

47.5

7.4

38.7

11.0

31.8

59.5

21.9

667.1

253.8

7.1

2.0

7.0

0.0

0.0

0.0

0.0

2.0

0.0

4.3

GG8

44.3

79.6

57. 1

11.6

23.0

1290.8

26.7

127.4

30.7

87.7

5.1

0.9

3.4

8.9

27.8

14.2

162.3

483.6

1.8

0.0

0.0

0.0

0. 0

1.0

56.9

37.3

9.6

39.6



E69

GLEN GAIRN TRACE

ROCK NAME:- GG9

Nb
	

52.3

Zr
	

75.5

Y
	

78. 1

Sr
	

27.3

Ii
	

17.4

Rb
	

2219.8

Th
	

19.4

Pb
	

99.7

Ga
	

51.3

Zn
	

453.4

Ni
	

7.9

V
	

2.2

Cr
	

8.3

La
	

9.2

Ce
	

13.4

Nd
	

7.5

8a
	

811.1

Li
	

898. 1

Be
	

2.9

B
	

0.0

Co
	

0.0

Ag
	

0.0

Cd
	

0.0

Bi
	

6.0

Mo
	

25.4

w
	

10.3

Cu
	

42.0

Sn
	

63.1

ELEMENT DATA

GG1 0

46.4

75.0

83.0

31.4

15.2

2297.7

18.1

66.0

50. 1

408.3

7.8

3.8

5.9

9.0

10.0

5.6

1614.8

737. 1

2.8

0.0

0.0

0.0

0.2

8.0

6.0

10.8

24.8

58.6

GG1 1

48.3

73.6

45.5

10.0

12.7

1075.8

21.2

94.3

26.6

121.1

5.5

0.8

2.2

6.3

9.4

5.4

1434.2

998.2

1.8

6.0

2.0

0.0

0.0

1.0

37.7

8.4

8.8

213.6



El 0

LOCHNAGAR TRACE

ROCK NAME:- LIJ2O

Nb	 15.8

Zr	 236.2

Y	 21.5

Sr	 288.4

U	 3.7

Rb	 118.8

Th	 13.0

Pb	 23.0

Ga	 17.9

Zn	 36.4

Ni	 7.3

V	 33.0

Cr	 11.0

La	 50.5

Ce	 81.0

Nd	 27.3

Ba	 966.0

Li	 28.8

Be	 1.6

8	 0.0

Co	 4.0

Ag	 0.0

Cd	 0.2

81	 0.0

Mo	 0.0

w	 1.0

Cu	 0.0

Sn	 4.0

ELEMENT DATA

LU2 1

15.9

233.6

21.9

299.0

2.2

112.3

12.0

22.0

17.8

36.8

3.2

32.0

5.0

47.8

77.5

27.6

873 .0

27.6

1.8

0.0

4.0

0.1

0.1

0.0

0.0

0.3

4.1

2.6

LU22

11.9

123.0

12.1

205.3

2.3

177.8

20.0

29.0

17.5

32.2

3.9

27.0

13.0

35.7

64.5

22.1

562.0

63.9

2.7

0.0

2.0

0.0

0.2

0.0

0.0

0.0

1.8

0.0

8L22

13.5

124.6

12.8

208.9

5.1

189.2

21.0

36.0

18.5

33.8

3.5

23.0

18.0

37.8

65.1

24.9

549.0

68.4

2.1

2.0

5.0

0.0

0.0

0.0

0.0

1.0

0.0

6.0

BL23

11.9

129.3

11.7

206.6

4.7

170.9

24 .0

31.0

17.4

32.5

8.1

24.0

18.0

39.5

68.4

24 .6

508 .0

45.4

2.1

0.0

5.0

0.0

0.0

0.0

0.0

1.0

0.5

4.0

8L24

14.9

139.9

12.8

221.3

6.8

190.4

18.0

32.0

19.1

33.0

6.9

23.0

13.0

30.8

58.6

24. 1

462.0

83.0

3.0

0.0

4.0

0.0

0.3

0.0

0.0

1.0

0.1

8.0

ROCK NAME:- 8L25

Nb	 14.3

Zr	 155.0

Y	 12.9

Sr	 209.2

U	 3.5

Rb	 191.6

Th	 20.0

Pb	 32.0

Ga	 19.0

Zn	 40.7

Ni	 6.8

V	 25.0

Cr	 17.0

La	 30.1

Ce	 56.7

Nd	 22.7

Ba	 577.0

Li	 86.6

Be	 2.8

8	 0.0

Co	 4.0

Ag	 0.0

Cd	 0.0

81	 0.0

Mo	 0.0

w	 1.0

Cu	 0.2

Sn	 3.0

8L26

12.6

96.6

15.1

149.1

7.4

199.4

20.0

36.0

16.9

25. 1

3.7

17.0

11.0

20.3

45. 1

20.0

375.0

44.6

3.0

0.0

3.0

0.0

0.0

0.0

0.0

0.0

0.0

5.0

8L27

12.8

143.4

12.9

263.6

7.2

175.4

14.0

31.0

19.3

32.7

2.4

28.0

9.0

26.6

52.7

18.8

781.0

70. 7

2.9

0.0

3.0

0.0

0.0

0.0

0.5

1.0

1.4

2.0

8L28

13.5

144.9

14.6

231 .0

6.5

173.1

15.0

28.0

18.8

34.2

1.4

26.0

8.0

26.7

53.2

20.4

639.0

75.8

2.7

0.0

5.0

0.0

0.0

0.0

0.0

0.7

2.4

4.3

8L29

12.6

104.8

8.6

135.1

7.2

207.3

21.0

37.0

18.4

23.5

4.9

17.0

8.0

24.4

46. 1

17.0

372.0

43. 1

2.3

0.0

2.0

0.0

0.0

0.0

0.0

0.0

0.0

5.0

BL3O

14.1

118.2

10.8

120.2

5.3

205.0

19.0

36.0

17.6

28.2

8.7

16.0

16.0

25.0

47.9

17.7

324.0

84 .0

2.7

0.0

4.0

0.0

0.0

0.0

0.0

1.0

0.0

7.0



Eli

LOCHNAGAR

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE

- 8L31

13.2

122.2

11.9

270.3

2.3

206.5

13.0

34.0

20.1

31.1

3.5

25.0

12.0

23.4

43.4

17.2

592.0

88.5

3.7

0.0

2.0

0.0

0.0

0.0

0.0

0.4

2.1

1.2

ELEMENT DATA

8L32

1.7

118.7

12.2

114.4

7.9

226.0

22.0

37.0

19.5

28. 1

3.6

20.0

10.0

26.4

51.1

19.2

382.0

46.6

3.1

0.0

5.0

0.0

0.0

0.0

0.0

0.6

0.1

0.0

BL33A

1.7

120.5

12.6

109.6

8.1

228.2

21.0

32.0

19.4

27.4

3.6

21.0

9.0

26.3

49.6

19.2

365.0

44.4

2.9

0.0

4.0

0.0

0.0

0.0

0.0

1.2

0.6

0.8

BL33B

18.1

140.8

14.9

193.3

8.2

212.7

27.0

36.0

19.9

50.3

3.4

23.0

13.0

30.2

53 .3

22. 4

660.0

95.5

3.5

0.0

4.0

0.0

0.0

0.0

0.0

0.2

0.0

1.7

BL34

14.2

11.4

10.4

97.4

6.5

230.3

19.0

37.0

17.9

28. 1

5.5

16.0

9.0

28.1

93.5

18.5

33 2.0

49.7

3.2

0.0

3.0

0.0

0.0

0.0

0.0

0.1

7.8

0.0

8L35

14.5

123.4

11.0

144.5

6.5

208.2

27.0

34.0

18.1

26.9

3.3

22.0

11.0

36.0

66.0

23.2

372.0

67. 1

3.5

0.0

1.0

0.0

0.2

0.0

0.0

0.0

1.5

2.3

ROCK NAME:- BUS

Nb
	

15.5

Zr
	

101.3

Y

	
10.3

Sr
	

70.5

U

	
8.7

Rb
	

227.4

Th
	

25.0

Pb
	

40.0

Ga
	

17.0

Zn
	

22.2

Ni
	

2.3

V
	

18.0

Cr
	

12.0

La
	

25.0

Ce
	

49.7

Nd
	

17.1

Ba
	

186.0

Li
	

40.5

Be
	

2.8

B
	

0.0

Co
	

10.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.7

w
	

1.0

Cu
	

13.1

Sn
	

3.0

BLJ 7

16.5

119.4

9.9

119.2

6.5

226.2

20.0

34.0

17.1

26.9

2.7

19.0

15.0

23.8

49.3

18.4

315.0

68.4

3.3

0.0

2.0

0.0

0.0

0.0

0.0

1.3

4.0

0.8

8L38

17.4

104.1

11.9

89.8

10.9

237.1

22.0

36.0

17.6

24.9

3.7

17.0

14.0

23.9

47.2

17.2

282.0

43.8

3.5

0.0

2.0

0.0

0.0

0.0

0 . 0.

1.3

0.0

6.0

8L39

16.5

84. 1

6.8

39.0

13.8

238.4

31.0

40.0

18.0

26.6

2.0

9.0

5.0

18.7

33.4

11.2

65.0

31.0

3.1

0.0

3.0

0.0

0.0

0.0

0.0

0.0

0.0

3.3

8L40

18.4

108.4

13.3

93.7

12.9

217.7

20.0

36.0

17.8

29. 1

3.0

18.0

9.0

24 .2

46.0

17.6

289.0

48.9

2.7

0.0

3.0

0.0

0.0

0.0

0.0

0.6

0.0

0.1

8L4 1

15.3

119.5

10.6

101.5

8.4

223. 1

19.0

33.0

18.0

29.0

4.1

18.0

12.0

27.1

55. 1

18.4

326.0

45.9

2.8

0.0

5.0

0.0

0 . 0

0.0

0.0

1.2

0.8

0.0



E72

LOCHNAGAR TRACE

ROCK NAME:- 8L42

Nb	 17.6

Zr	 119.3

Y	 13.0

Sr	 99.3

U	 8.6

Rb	 221.0

Th	 23.0

Pb	 38.0

Ga	 17.2

Zn	 28.2

Ni	 1.9

V	 17.0

Cr	 8.0

La	 21.5

Ce	 42.7

Nd	 17.5

Ba	 319.0

Li	 48.9

Be	 2.8

B	 0.0

Co	 4.0

Ag	 0.0

Cd	 0.0

Eli	 0.0

Mo	 0.0

W	 1.9

Cu	 0.3

Sn	 1.6

ELEMENT DATA

BL43

13.3

141.0

12.8

229.8

6.3

166.4

18.0

32.0

18.5

30.9

2.6

26.0

10.0

37.4

63.0

24.7

559.0

73. 1

2.4

0.0

2.0

0.0

0.0

0.0

0.0

0.0

2.4

1.0

8L44

12.9

138.2

13.4

246.2

4.9

161.4

17.0

32.0

18.6

31.7

3.3

27.0

11.0

39.2

73.5

26.0

591.0

65.5

2.3

0.0

4.0

0.0

0.0

0.0

0.0

1.4

1.9

1.6

BL45

15.1

175.8

16.5

273.6

5.3

153.6

17.0

29.0

18.8

41.8

17.4

35.0

17.0

43.6

71.3

25.9

619.0

33. 1

1.5

0.0

8.0

0.1

0.2

0.0

0.0

0.1

2.5

1.8

8L4 6

15.3

168.8

16.8

297.2

5.2

163.9

14.0

27.0

18.7

36.3

6.6

35.0

20.0

38.2

63.5

23.7

744.0

47.7

2.4

1.0

4.0

0.1

0.2

0.0

0.0

1.8

3.4

0.0

BL47

13.5

167.7

14.5

285.9

5.1

165.9

16.0

26.0

18.7

40. 1

5.9

37 .0

17.0

38.0

61.4

20.7

695.0

40.6

2.2

0.0

8.0

0.0

0.2

0.0

0.0

0.3

4.2

1.5

ROCK NAME:- BL48

Nb	 13.6

Zr	 160.8

V	 16.5

Sr	 257.4

U	 3.2

Rb	 157.8

Th	 16.0

Pb	 27.0

Ga	 17.2

Zn	 33.8

Ni	 5.1

V	 34.0

Cr	 13.0

La	 37.1

Ce	 60.3

Nd	 21.9

Ba	 619.0

Li	 40.8

Be	 2.0

B	 0.0

Co	 4.0

Ag	 0.0

Cd	 0.0

8i	 0.0

Mo	 0.0

W	 1.4

Cu	 1.1

Sn	 0.0

BAL 100

13.1

207.3

26.3

797.7

1.9

56.9

8.0

14.0

22.3

70.0

26.8

137.0

77.0

33.0

67.3

31.5

685.0

20.3

1.8

0.0

29.0

0.1

0.2

0.0

0.0

0.6

12.7

2.5

BAL 101

14.1

169.4

16.1

294.0

4.0

150.2

17.0

26.0

19.0

39 .9

5.5

38.0

18.0

33.0

57.1

20.0

598.0

54.6

2.9

4.0

5.0

0.2

0.4

0.0

0.0

0.7

1.6

1.2

BALl 02

21.0

62.7

17.3

59.6

3.4

183.8

11.0

37.0

17.9

11.9

4.0

11.0

7.0

11.1

27.7

13.3

256.0

9.8

2.6

0.0

1.0

0.1

0.0

0.0

0.0

0.7

0.0

0.0



E73

CROMAR TRACE ELEMENT

ROCK NAME:- LU33A

Nb	 8.8

Zr	 115.0

Y	 5.4

Sr	 517.4

U	 2.9

Rb	 93.2

Th	 8.0

Pb	 23.0

Ga	 20.0

Zn	 24.0

Ni	 5.4

V	 27.0

Cr	 17.0

La	 22.6

Ce	 45.7

Nd	 17.9

Ba	 980.0

Li	 25.6

Be	 1.8

8	 0.0

Co	 5.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

w	 0.0

Cu	 0.0

Sn	 3.6

DATA

LU33B

8.1

114.0

5.8

519.9

2.5

92.6

8.0

25.0

18.5

25.1

4.3

27.0

16.0

21.3

40.8

15.5

1022.0

23.0

1.6

0.0

4.0

0.0

0.0

0.0

0.0

0.0

0.0

2.2

8L5

18.1

159.5

18.9

67.8

6.0

251 .9

47.0

37. 2

17.1

34.8

2.4

7.5

7.8

37 .3

126. 7
,)	 .-)

280.3

30.9

3.1

0.0

0.0

0.3

0.0

0.0

0.0

2.7

0.0

0.0

LU29

50.9

116.9

73.5

37.4

12.6

544 .5

37.0

34.6

22.4

34. 5

3.9

3.4

4.3

25. 2

57.2

26.7

167.4

38.8

5.9

0.0

0.0

0.0

0.0

0.0

0.0

5.0

0.0

15.5

LU3O

42.6

96. 1

60. 1

42.1

12.3

521.0

33.0

38.5

20.4

40.5

2.6

4.1

3.3

22.0

48.5

22. 4

176. 7

76.5

5.5

0.0

1.0

0.3

0.0

0.0

n.d

n.d

n.d

13.7

BLB

11.5

122.4

14.9

61.7

6.9

238.1

52.6

28.9

18.4

16.0

2.5

5.2

6.3

33.3

82.2

24 .3

214.8

15.0

3.3

0.0

0.0

0.2

0.0

0.0

0.0

2.4

0.0

0.3

ROCK NAME:- LU24

Nb	 34.7

Zr	 73.7

Y	 36.9

Sr	 33.1

U	 8.8

Rb	 395.3

Th	 28.2

Pb	 55.3

Ga	 19.2

Zn	 21.9

Ni	 2.9

V	 2.3

Cr	 5.0

La	 12.9

Ce	 31.6

Nd	 16.1

Ba	 119.2

Li	 n.d.

Be	 n.d.

8	 n.d.

Co	 n.d.

Ag	 n.d.

Cd	 n.d.

Bi	 n.d.

Mo	 0.6

W	 2.9

Cu	 1.8

Sn	 2.1



E74

MT BATTOCK

ROCK NAME:

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Mo

w

Cu

Sn

TRACE

LU 1 A

28.4

232.3

29.7

131.8

6.7

260.9

38.0

32.0

17.0

36.2

1.3

17.0

7.0

70.9

128.6

43.2

452.0

28.1

4.7

0.0

5.0

0.0

0.0

0.0

0.0

1.6

0.0

2.5

ELEMENT DATA

LU1 B

26. 7

229.7

28.7

125.4

5.7

243.4

40.0

31.0

16.7

34.9

1.5

18.0

7.0

83.0

141.7

47.5

447.0

28.4

4.9

0.0

4.0

0.0

0.0

0.0

0.0

2.9

0.0

3.4

LU2

34.9

127.3

16.9

60.4

5.5

434.0

36.0

44.0

18.6

25. 1

1.5

8.0

3.0

36.5

66.6

20.6

194.0

130.8

7.9

0.0

2.0

0.0

0.0

0.0

0.0

1.6

0.0

3.0

LU3

28.6

115.1

17.1

75. 1

4.8

456.7

32.0

35.0

19.9

24.3

1.1

11.0

4.0

34.7

57.7

18.0

301.0

113.7

7.3

0.0

4.0

0.0

0.0

0.0

0.0

2.0

0.0

5.0

LU4A

27.9

298.3

26.1

168.6

8.1

238.7

36.0

22.0

18.1

44.0

2.7

36.0

4.0

59.9

138.1

41.6

721.0

45.3

3.7

0.0

5.0

0.0

0.0

0.0

0.0

2.9

0.1

2.0

LU4 B

28. 1

301.7

28.5

171.7

9.2

238.3

35.0

19.0

19.4

44.1

1.7

37.0

6.0

65.5

184.1

43.5

671.0

43. 1

4.4

0.0

4.0

0.0

0.0

0.0

0.0

1.4

0.2

3.0

ROCK NAME:- LU4C

Nb
	

27.4

Zr
	

291 . 1

Y
	

34.9

Sr
	

176.6

U
	

8.0

Rb
	

238.4

Tb
	

34.0

Pb
	

21.0

Ga
	

17.8

Zn
	

44.8

Ni
	

2.4

V
	

39.0

Cr
	

5.0

La
	

84 . 1

Ce
	

159.8

Nd
	

54. 1

Ba
	

720.0

Li
	

44.0

Be
	

3.8

B
	

0.0

Co
	

3.0

Ag
	

0.1

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

2.7

Cu
	

0.1

Sn
	

0.9

LUS

27.7

302.8

31.6

155.6

5.9

239.6

35.0

20.0

18.0

47.3

1.8

37.0

4.0

73.6

159. 1

47.6

807 . 0

43.9

5.8

0.0

3.0

0.1

0.0

0.0

0.0

1.4

0.2

0.0

LU6

48.3

41.6

17.5

8.6

16.5

492.8

20.0

45.0

23.0

17.0

1.9

5.0

4.0

13.8

31.8

13.8

31.0

33.2

8.3

0.0

0.0

0.1

0.0

0.0

0 . a

4.0

0.0

6.0

LU 18

32.3

114.1

18.1

67.8

3.1

448.0

33.0

35.0

20.0

24 .4

1.9

8.0

3.0

34.2

61.8

19.5

420.0

119.7

13.1

1.0

2.0

0.0

0.0

0.0

0.0

3.7

0.0

3.7

LU 19

31.9

123 . 7

17.6

37.4

2.9

456.5

39.0

28.0

18.6

18.8

1.0

8.0

5.0

43.7

72.7

20.5

137.0

80.8

6.1

2.0

2.0

0.0

0.0

0.0

0.0

3.5

0.0

5.9

LU25

28.2

45.6

28.4

31.3

7.0

414.3

20.0

49.0

18.7

10.4

1.9

5.0

3.0

11.2

31.7

17.4

122.0

83.3

7.0

0.0

2.0

0.0

'0 . 0

0.0

0.0

2.4

0.0

2.6



E75

MT BAITOCK

ROCK NAME:-

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Ag

Cd

Mo

w

Cu

Sn

TRACE

LU26

22.1

148.0

21.3

128.3

13.1

330.9

40.0

35.0

18.4

33.8

1.7

13.0

4.0

48.7

100.1

2 .0

401.0

79.8

6.7

0.0

2.0

0.0

0.0

0.0

0.2

1.9

0.0

0.6

ELEMENT DATA

LU27

25.8

160.9

21.3

155.9

5.0

296.7

45.0

31.0

18.5

32.0

1.8

16.0

6.0

66. 5

110.1

31.8

356.0

87 .

6.2

0.0

4.0

0.0

0.0

0.0

0.0

5.1

0.0

1.5



E7 6

HILL OF FARE TRACE

ROCK NAME:- LU?

Nb
	

16.7

Zr
	

120.3

Y
	

17.7

Sr
	

48.8

U
	

5.5

Rb
	

178.1

Th
	

19.0

Pb
	

26.0

Ga
	

17.6

Zn
	

16.9

Ni
	

0.8

V
	

9.0

Cr
	

7.0

La
	

35.1

Ce
	

73 .5

Nd
	

28.5

Ba
	

250.0

Li
	

95.7

Be
	

3.4

B
	

0.0

Co
	

1.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

2.0

Cu
	

0.0

Sn
	

4.0

ELEMENT DATA

LU8

16.3

123.5

18.8

52.4

5.6

186.3

23.0

30.0

18.1

20. 1

1.0

8.0

4.0

43. 2

84. 2

32.6

235.0

95.4
n

0.0

2.0

0.0

0.0

0.0

0.0

3.0

0.0

5.0

LU9

19.9

127.7

22. 2

48. 1

6.0

190.6

17.0

26.0

18.5

18.0

3.2

8.0

5.0

30.1

68. 5

26.8

227.0

94.3

3.5

0.0

3.0

0.0

0.0

0.0

0.0

3.0

0.0

6.0

LU 10

17.3

126.9

20.0

57.3

8.3

185.6

27.0

28.0

17.5

16.8

5.3

8.0

6.0

38.1

76.4

28.5

349.0

81.8

3.3

0.0

2.0

0.0

0.0

0.0

1.1

2.0

0.0

4.0

LUll

18.0

127.?

14.9

37.1

7.4

204.6

34.0

34.0

18.4

24.4

4.5

6.0

10.0

19.5

77.5

19.0

197.0

88.3

3.4

0.0

2.0

0.0

0.0

0.0

0.0

1.0

0.0

7.0

LU 12

12.9

102.8

11.9

40.3

4.6

165.4

19.0

29.0

17.3

24.5

13.2

7.0

5.0

30.7

75.8

26.8

174.0

40.4

2.4

0.0

3.0

0.0

0.0

0.0

0.0

1.0

0.0

4.0

ROCK NAME:- LU13

Nb
	

15.7

Zr
	

133.0

Y
	

14.6

Sr
	

66.4

U
	

7.7

Rb
	

181.8

Th
	

24.0

Pb
	

32.0

Ga
	

17.5

Zn
	

20.2

Ni
	

6.8

V
	

10.0

Cr
	

11.0

La
	

35.5

Ce
	

84.2

Nd
	

28 .3

Ba
	

326.0

Li
	

23.3

Be
	

2.8

B
	

0.0

Co
	

2.0

Ag
	

0.0

Cd
	

0.0

81
	

0.0

Mo
	

0.0

w
	

0.0

Cu
	

0.0

Sn
	

5.0

LU 14

10.8

106.6

8.4

21.8

4.?

147.1

22.0

30.0

15.6

16.2

0.9

6.0

4.0

36.0

115.2

27. 1

110.0

12.5

1.7

0.0

2.0

0.0

0.1

0.0

0.0

2.0

0.0

1.0

LU1 7

12.9

60. 7

11.5

108. 1

5.6

185.0

10.0

47.0

19.1

22.1

1.3

6.0

13.0

15.6

33.7

14.8

407.0

75.3

4.6

3.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

8.0

HF 100

13.4

155.9

13.2

85.9

3.2

145.0

15.0

28.0

17.5

23.9

2.9

11.0

10.0

45.6

87.3

29.9

343.0

43.9

1.5

0.0

4.0

0.0

0.0

0.0

0.0

2.0

0.0

4.0



E77

BENNACH I E

ROCK NAME

Nb

Zr

Sr

U

Rb

Tb

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Ri

Mo

w

Cu

Sn

TRACE

- BA1

20.6

131.6

11.1

70. 1

7.7

412.2

50.0

43.0

17.6

25.5

3.4

19.0

11.0

38.7

78. 1

19.5

249.0

31.0

2.9

0.0

2.0

0.0

0.0

0.0

0.0

2.0

0.0

2.0

ELEMENT DATA

BA2

23.8

165.6

23.8

128.2

8.4

283.8

43 .0

37.0

18.2

31.4

2.3

23.0

9.0

.2

97.2

27.9

368.0

76.4

5.4

0.0

3.0

0.0

0.0

0.0

0.0

2.0

0.0

4.0

BA3

18.1

99.0

11.2

55.6

13.3

380.2

38.0

44.0

19.3

20.9

1.6

12.0

2.0

12.0

46.7

11.3

178.0

133.1

6.4

0.0

2.0

0.0

0.0

0.0

0.0

2.0

0.0

6.0

BA4

22.6

124.0

16.9

65.5

16.0

366.4

38.0

41.0

18.9

28.2

1.5

11.0

5.0

39.4

72.2

22.6

176.0

156.4

7.5

0.0

2.0

0.0

0.0

0.0

0.0

1.0

0.0

5.0

BAS

20.3

121.6

18.6

60.0

16.0

389.9

37.0

40.0

19.2

28.1

1.4

12.0

4.0

42.6

70. 7

23.4

164.0

166.9

6.4

0.0

2.0

0.0

0.0

0.0

0.0

1.0

0.0

4.0

BAB

25.4

128.3

17.1

72.6

13.2

379.9

38.0

42.0

19.9

26.0

2.0

11.0

2.0

33.2

60.7

19.7

213.0

150.6

8.4

0.0

2.0

0.0

0.0

0.0

0.0

3.0

0.0

3.0

ROCK NAME:- BA?

Nb
	

18.8

Zr
	

118.6

Y
	

13.8

Sr
	

65.5

U
	

14.7

Rb
	

353.8

ih
	

39.0

Pb
	

39.0

Ga
	

17.2

Zn
	

27.8

Ni
	

2.2

V
	

12.0

Cr
	

3.0

La
	

25.2

Ce
	

79.5

Nd
	

18.5

Ba
	

170.0

Li
	

153.3

Be
	

5.4

B
	

0.0

Co
	

3.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

2.0

Cu
	

0.0

Sn
	

7.0

8A8

23.8

126.0

31.2

65.0

16.4

352.7

40.0

39.0

18.1

28.5

2.1

16.0

7.0

95.1

106.7

41.4

195.0

147.7

7.2

0.0

4.0

0.0

0.0

0.0

0.0

2.0

0.0

6.0

BA9

20.8

102.5

16.5

59.0

15.8

358.6

34.0

41.0

17.9

24.3

2.4

12.0

5.0

31.6

61.7

20.5

142.0

134.0

6.3

0.0

2.0

0.0

0.0

0.0

0.0

3.0

0.0

3.0

BA 1 0

27.5

131.9

14.9

42.6

16.1

376.6

41.0

43.0

18.8

36.2

1.9

11.0

7.0

34.6

62.9

18.9

118.0

128.2

6.9

0.0

5.0

0.0

0.0

0.0

0.5

3.0

0.0

7.0

8A1 I

25. 1

132.4

15.1

48. 1

11.4

371.6

47.0

39.0

16.4

26.6

3.0

10.0

9.0

24 .0

62.2

15.5

117.0

128. 1

5.6

0.0

4.0

0.0

0.0

0.0

0.0

2.0

0.0

6.0

BA1 2

20.9

116.3

16.7

49 .5

14.5

381.8

41.0

41.0

16.6

23.2

1.4

10.0

4.0

48.2

75.7

23.4

116.0

126.4

4.6

0.0

',.0

0.0

0.0

0.0

0.0

2.0

0.0

2.0



E?8

BENNACHIE TRACE

ROCK NAME:- BA13

Nb	 20.8

Zr	 114.8

Y	 13.5

Sr	 46.2

U	 14.8

Rb	 364.1

Th	 44.0

Pb	 39.0

Ga	 17.2

Zn	 25.0

Ni	 1.8

V	 11.0

Cr	 3.0

La	 31.1

Ce	 71.3

Nd	 16.6

Ba	 97.0

Li	 110.9

Be	 4.8

B	 0.0

Co	 5.0

Ag	 0.0

Cd	 0.0

0.0

Mo	 0.0

w	 1.0

Cu	 0.0

Sn	 3.0

ROCK NAME:- BA2O

Nb	 18.2

Zr	 85.5

Y	 11.3

Sr	 44.8

U	 11.6

Rb	 384.7

Th	 26.0

Pb	 41.0

Ga	 18.4

Zn	 21.5

Ni	 1.7

V	 10.0

Cr	 5.0

La	 23.8

Ce	 41.0

Nd	 13.9

Ba	 101.0

Li	 112.6

Be	 7.9

B	 0.0

Co	 3.0

Ag	 0.0

Cd	 0.0

Bi	 0.0

Mo	 0.0

W	 2.0

Cu	 0.0

Sn	 4.0

ELEMENT DATA

BA 1 4

24.1

87.0

12.6

35.2

68.2

432.6

25.0

44.0

19.1

26.4

1.3

9.0

8.0

19.7

37.8

13.2

100.0

112.1

4.8

0.0

2.0

0.0

0.0

0.0

0.0

2.0

0.0

5.0

BA2 1

21.2

105.9

12.4

45.5

12.3

384.2

30.0

41.0

16.4

21.7

1.1

10.0

3.0

24 .9

46.3

17.0

126.0

139.2

7.2

0.0

4.0

0.0

0.0

0.0

0.0

2.0

0.0

3.0

BA 15

29.5

89.1

16.3

29.9

82.9

436.7

27.0

46.0

19.3

28.8

0.8

7.0

7.0

22.6

41.1

15.2

86.0

1 16.7

5.1

0.0

3.0

0.0

0.0

0.0

0.0

4.0

0.0

3.0

BA22

34.6

58.2

8.3

3.5

24.6

344.7

26.0

46.0

22.4

10.8

0.9

6.0

3.0

12.3

45.9

9.9

27.0

23.5

7.8

0.0

5.0

0.0

0.0

0.0

0.0

2.0

0.0

4.0

BA1 6

19.1

72.8

10.7

45.9

8.7

448.6

25.0

42.0

19.4

21.8

1.7

8.0

5.0

19.6

35.8

12.5

117.0

119.8

7.6

0.0

4.0

0.0

0.0

0.0

0.0

1.0

0.0

8.0

BA23

21.8

133.4

22.8

88.1

8.8

368.9

37.0

41.0

17.7

36.6

2.4

12.0

7.0

45.2

77.2

26.0

206.0

159. 7

8.5

0.0

4.0

0.0

0.0

0.0

0.0

1.0

0.0

5.0

BA 17

18.1

85.3

12.9

41.6

7.9

431.5

31.0

41.0

17.9

25.3

1.5

7.0

3.0

21.8

39 . 1

13.9

109.0

143.1

5.9

0.0

4.0

0.0

0.0

0.0

0.0

2.0

0.0

7.0

8A3 1

31.1

194.7

19.1

143.8

7.0

231 .7

44.6

0.0

19.0

47.2

5.2

25. 1

6.7

30.0

95.5

21.2

331.3

82.0

4.0

0.0

3.0

0.0

0.0

0.0

0.0

0.8

0.0

3.1

BA1 8

25.0

110.1

17.2

56.6

9.0

383.8

35.0

42.0

17.8

28.3

t . 4

10.0

5.0

32.9

56.9

19.2

171.0

150. 1

7.2

0.0

3.0

0.0

0.0

0.0

0.0

1.0

0.0

3.0

BA3O

34.4

95.4

13.8

33.2

77.0

414.9

29.6

0.0

20.2

32.3

2.6

5.2

3.1

24.0

42.4

14.4

66.0

108.8

5.5

0.0

1.0

0.0

0.0

0.0

0.0

3.3

0.0

2.1



E79

BENNACHIE TRACE ELEMENT DATA

	

ROCK NAME:- BA32
	

8A33

Nb	 27.4
	

24.6

Zr	 181.1
	

135.9

Y	 15.7
	

18.3

Sr	 129.5
	

123.9

U	 10.7
	

6.4

Rb	 255.2
	

269.9

Th	 66.8
	

38. 1

Pb	 0.0
	

0.0

Ga	 17.6
	

17.7

Zn	 42.2
	

30.0

Ni	 4.3
	

4.9

V	 21.7
	

17.8

Cr	 7.6
	

5.1

La	 37.1
	

31.5

Ce	 46.2
	

71.6

Nd	 22.3
	

19.1

Ba	 389.1
	

300. 7

Li.	 78.7
	

44.2

Be	 3.2
	

4.2

B	 0.0
	

0.0

Co	 4.0
	

3.0

Ag	 0.0
	

0.0

Cd	 0.0
	

0.0

Bi	 0.0
	

0.0

Mo	 0.0
	

0.0

N	 1.5
	

1.7

Cu	 0.2
	

0.3

Sn	 2.2
	

0.0



31 -69A

15.5

135.0

15.0

305.2

5.1

108.2

13.0

25.0

17.7

25.9

2.7

22.0

5.0

27.4

53.0

22.6

617.0

30.2

2.2

0.0

nd.

0.1

0.0

1.0

0.0

n.d.

0.0

2.9

BB 1

15.4

145.1

15.4

321.4

3.5

106.9

8.7

0.0

18.8

41.7

4.7

23.5

5.1

21.3

41.0

16.5

620.5

40.5

2.1

0.0

2.0

0.0

0.0

0.0

0.0

1.0

0.0

2.9

E80

BLACKBURN TRACE ELEMENT DATA

ROCK NAME:- 31-69B	 32-70

Nb	 9.1	 14.7

Zr	 116.0	 165.0

Y	 12.1	 12.8

Sr	 200.9	 271.0

U	 5.1	 2.7

Rb	 112.2	 122.4

Th	 12.0	 13.0

Pb	 37.0	 0.0

Ga	 13.9	 27.0

Zn	 26.9	 29.0

Ni	 0.9	 1.6

V	 22.0	 20.0

Cr	 5.0	 6.0

La	 27.4	 24.5

Ce	 53.0	 62.4

Nd	 22.6	 19.9

Ba	 617.0	 999.0

Li	 30.2	 35.3

Be	 2.2	 2.7

8	 0.0	 0.0

Co	 n.d.	 n.cl.

Ag	 0.0	 0.0

Cd	 0.0	 0.0

Bi	 0.0	 0.0

Mo	 0.0	 0.0

Wn.d.	 n.d.

Cu	 0.0	 0.0

Sn	 2.8	 0.0



33-72

16.6

222.1

13.3

359. 1

3.0

107.8

14.0

19.2

18.8

37.5

3 .3

17.3

2.7

51.9

99. 1

43.5

1003 .0

29.5

0.9

0.0

4.0

0.0

0.0

0.0

0.0

0.0

0.0

0.4

AB 1

29.2

348.2

15.0

335.6

2.8

112.3

21.5

0.0

21.5

44.3

4.6

20.4

5.6

67.6

133 .2

54 .9

1335.0

23.9

0.8

0.0

4.0

0.0

0.0

0.0

0.0

0.0

1.5

0.0

E8 1

ABERDEEN

ROCK NAME

Nb

Zr

Y
C.

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

Ce

Nd

Ba

Li

Be

B

Co

Ag

Cd

Di

Mo

w

Cu

Sn

TRACE ELEMENT DATA

	

33-71B	 33-71A

	

50.0	 9.1

	

341.0	 340.0

	

22.0	 14.0

	

317.4	 320.8

	

0.0	 2.0

	

160.1	 106.2

	

18.0	 13.0

	

11.0	 34.0

	

30.1	 19.8

	

86.3	 26.1

	

4.4	 3.6

	

68.0	 22.0

	

4.0	 6.0

	

63.7	 76.8

	

120.1	 147.7

	

46.9	 58.4

	

683.0	 1333.0

n.d.	 25.5

n.d.	 0.7

n.d.	 0.0

n.d.	 n.d.

n.d.	 0.0

n.d.	 0.0

n.d.	 0.0

	

0.0	 0.4

n.d.	 n.d.

	

4.4	 2.0

	

4.2	 0.0



E82

COVE BAY TRACE ELEMENT

ROCK NAME:- 16-32

Nb
	

16.8

Zr
	

360.0

Y
	

19.7

Sr
	

239.1

U
	

2.7

Rb
	

130.3

Tb
	

19.0

Pb
	

16.0

Ga
	

21.2

Zn
	

44.6

Ni
	

2.7

V
	

27.0

Cr
	

11.0

La
	

70.6

Ce
	

139 . 4

Nd
	

54.5

Ba
	

1048.0

Li
	

25.2

Be
	

1.4

B
	

11.0

Co
	

n.d.

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

n.d.

Cu
	

1.9

Sn
	

1.8

DATA

17-38

19.7

272.0

14.6

350.8

1.0

102.1

15.0

18.0

21.0

38.7

2.4

21.0

6.0

54 .5

108. 7

45.0

928.0

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

nd.

1.1

n.d.

6.0

3.6

16-33

20.6

281.7

15.5

289.7

2.2

115.5

17.0

17.4

23.9

82.8

5.2

30.5

4.3

42.8

86 .9

38.6

495.5

27.3

2.6

8.0

8.0

0.0

0.1)

0.0

0.0

1.9

2.4

4.5

16-34

14.9

288.6

14.4

288.8

2.1

119.4

17.0

18.8

19.6

49.3

3.1

21.8

3.9

58.6

119.7

50.0

1146.6

25. 5

1.2

4.0

3.0

0.0

0.0

1.0

0.0

1.3

0.0

0.0

17-35

20.4

289.0

14.9

358. 1

3.2

109.9

14.0

19.5

20.5

65.8

4.0

23.5

6.2

44.2

68. 1

37.8

1021.7

41.1

1.1

1.0

6.0

0.0

0.0

0.0

0.0

0.2

0.0

1.8

17-36

11.8

51.3

9.3

257.6

3.3

130.6

1.0

27.3

16.5

21.0

1.8

5.6

3.8

9.4

11.9

6.8

626.9

15.3

2.1

2.0

2.0

0.0

0.0

0.0

0.0

1.4

0.0

0.0

ROCK NAME:- 17-37

Nb
	

20.0

Zr
	

169.7

Y
	

15.0

Sr
	

288.4

U
	

7.4

Rb
	

129 .0

Tb
	

7.0

Pb
	

20.3

Ga
	

20.4

Zn
	

33.5

Ni
	

3.3

V
	

14.4

Cr
	

3.7

La
	

24.3

Ce
	

51.5

Nd
	

22.4

Ba
	

670.3

Li
	

28.4

Be
	

2.5

8
	

2.0

Co
	

2.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

0.3

Cu
	

0.0

Sn
	

0.0



E83

PETERHEAD

ROCK NAME

Nb

Zr

Y

Sr

U

Rb

Th

Pb

Ga

Zn

Ni

V

Cr

La

C

Nd

Ba

Li

Be

B

(:0

Ag

Cd

Bi

Mo

w

Cu

Sn

TRACE ELEMENT DATA

- BH3
	

BH4

	

36. 1
	

31.9

	

61.0
	

210.0

	

55. 1
	

52.7

	

10.9
	

37.9

	

2.9
	

2.6

	

217.1
	

216.6

	

49.1)
	

23.0

	

18.0
	

21 .0

	

21.7
	

21.7

	

13.1
	

50.1

	

1.4
	

2.3

	

4.0
	

8.0

	

5.0
	

5.0

	

15.3
	

70.0

	

31.7
	

142.3

	

18.6
	

60. 2

	

105.0
	

293 .0

	

15.0
	

40. 1

	

4.2
	

2.8

	

11.0
	

0.0

	

2.0
	

2.0

	

0.0
	

0.0

	

0.0
	

0.0

	

0.0
	

0.0

	

0.0
	

0.0

	

4.5
	

3.6

	

1.4
	

0.3

n.d.	 n.d.

81-15

31.1

200.0

62. 7

33.3

2.5

224.9

20.0

18.0

20. 7

46.8

3.7

9.0

9.0

81.7

175.9

65.1

286.0

36.7

3.2

7.0

3.0

0.0

0.0

0.0

0.0

4.9

0.0

3.6

BH6

36.0

293.0

62. 7

47.6

4.6

217.1

19.0

33 . 0

23.4

95.1

4.5

21.0

7.0

63.5

133.4

60.2

288.0

161.6

5.1

6.0

4.0

0.3

0.0

0.0

0.8

3.4

16.1

12.0

BH7

44.2

204.0

64.9

8.9

7.7

284.7

23 .0

9.0

24.5

26.9

2.0

7.0

5.0

56.4

81.3

51.8

251 .0

32.8

2.9

19.0

0.0

0.0

0.0

0.0

n.d.

n.d.

n.d.

11.7

BH9

19.2

168.0

33.0

51.0

4.6

244.7

13.0

27.0

19.8

27.8

1.7

11.0

6.0

44. 1

87.5

37 .0

460.0

89.5

2.0

2.0

3.0

0.0

0.2

0.0

0.0

0.0

0.0

3.0

ROCK NAME:- BH1O

Nb
	

32.9

Zr
	

191.0

Y
	

55.7

Sr
	

42.0

II
	

3.3

Rb
	

217.6

Th
	

25.0

Pb
	

29.0

Ga
	

21.6

Zn
	

48.0

Ni
	

2.0

V
	

8.0

Cr
	

4.0

La
	

58.2

Ce
	

120.0

Nd
	

53. 1

Ba
	

293.0

Li
	

80.9

Be
	

3.1

B
	

1.0

Co
	

2.0

Ag
	

0.0

Cd
	

0.0

Bi
	

0.0

Mo
	

0.0

w
	

3.0

Cu
	

0.0

Sn
	

4.1

25-59

26.3

198.0

37.8

35.4

3.5

210.5

19.0

23.0

21.2

47.7

1.8

8.0

4.0

43.8

99.8

43 .2

310.0

80.9

2.8

1.0

n.d.

0.0

0.0

0.0

0.0

n.d.

1.4

5.6

25-58

26.6

181.0

47.9

43.7

4.2

219.5

19.0

27.0

21.1

40.6

2.1

9.0

6.0

54. 7

115.4

48.9

362.0

74.3

3.5

2.0

n.d.

0.2

0.5

0.0

0.3

n.d.

2.2

3.1

25-57

6.9

26.0

15.2

7.6

1.6

153.1

10.0

15.0

19.3

3.8

0.0

3.0

6.0

10.8

29.4

11.8

72.0

11.3

4.8

1.0

n.d.

0.0

0.1

0.0

0.0

n.d.

0.5

6.5



27-63

11.6

182.0

22.9

105.2

3.9

179.6

12.0

30.0

17.7

35.3

5.5

27.0

13.0

35.5

78.5

33.3

543.0

81.6

1.9

3.0

n.d.

0.0

0.0

0.0

0.0

n.d.

6.1

0.0

26-60

13.9

213.0

26.3

123. 1

3.5

162.7

24.0

30.0

18.7

54.2

5.3

34.0

17.0

53.8

115.7

50.0

657.0

72.8

1.9

5.0

n.d.

0.0

0.0

0.0

0.0

n.d.

10.0

5.8

27-S1A

13.9

197.0

31.6

57.9

2.6

144.7

13.0

20.0

18.9

12.4

2.7

28.0

1 2 . 0

28. 1

61.4

27. 1

445.0

8.6

1.3

0.0

n.d.

0.1

0.0

0.0

0.0

n.d.

1.9

4.5

E84

STRITCHEN TRACE ELEMENT DATA

ROCK NAME:- 27-SiB	 27-62

Nb	 15.1	 13.8

Zr	 242.0	 204.0

Y	 33.2	 57.4

Sr	 123.1	 63.6

U	 4.0	 3.0

Rb	 168.4	 178.9

Th	 14.0	 13.0

Pb	 31.0	 21.0

Ga	 19.4	 19.5

Zn	 47.1	 22.5

Ni	 6.8	 5.3

V	 37.0	 31.0

Cr	 17.0	 15.0

La	 36.8	 31.5

Ce	 75.0	 64.2

Nd	 32.6	 33.8

Ba	 728.0	 481.0

Li.	 n.d.	 25.8

Be	 n.d.	 2.2

B	 n.d.	 0.0

Co	 n.d.	 n.d.

Ag	 n.d.	 0.1

Cd	 n.d.	 0.0

Bi	 n.d.	 0.0

Mo	 0.0	 0.0

Wn.d.	 n.d.

Cu	 10.5	 4.1

Sn	 5.2	 3.0



Fl

APPENDIX F. RARE EARTH DATA

I data derived by instrumental neutron activation.

4: data derived by inductively coupled plasma spectrornetry.

SAMPLE EN5t	 EN54:	 EN164: EN26I EN26t E024:	 ED15I E0154: ED161:

La	 23.4	 11.22	 20.72	 32.0	 13.54	 36.08	 5.37	 4.32	 12.52
Ce	 51.4	 27.84	 42.69	 81.7	 37.63	 74.98	 13.16	 10.84	 22.06
Pr	 n.d.	 2.78	 4.5	 n.d.	 3.12	 8.1	 1.52	 1.25	 3.2
Nd	 23.4	 11.32	 18.71	 34.3	 13.13	 36.53	 6.63	 5.36	 14.28
Sm	 n.d.	 1.84	 3.35	 n.d.	 2.37	 6.63	 1.62	 1.32	 2.95
Eu	 0.54	 0.34	 0.41	 0.68	 0.34	 1.35	 0.07	 0.04	 0.31
Gd	 n.d.	 1.68	 3.43	 n.d.	 2.37	 6.73	 1.93	 1.4	 3.16
Tbn.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.
Dy	 3.3	 1.51	 3.35	 3.3	 2.41	 5.73	 1.66	 1.33	 2.48
Ho	 n.d.	 0.3	 0.65	 n.d.	 0.48	 1.09	 0.19	 0.16	 0.3
Er	 n.d.	 0.9	 1.96	 n.d.	 1.5	 3.01	 0.45	 0.32	 0.69
Tm	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.
Yb	 1.69	 1.09	 2.25	 4.44	 1.88	 2.75	 0.24	 0.16	 0.43
Lu	 n.d.	 0.2	 0.39	 n.d.	 0.33	 0.42	 0.05	 0.02	 0.09
Ta	 1.45	 n.d.	 n.d.	 1.98	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.
Th	 22.9	 n.d.	 n.d.	 20.4	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.
U	 4.9	 n.d.	 n.d.	 5.7	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.
Hf	 6.9	 n.d.	 n.d.	 9.3	 n.d.	 n.d.	 n.d,	 n.d.	 n.d.

SAMPLE ED234: ED38I ED384: ED541 EDS44: ED564: CF5I 	 CF1II SH2O4:

La	 2.93	 11.8	 6.7	 51.0	 28.6	 30.0	 34.5	 293.0	 23.3

Ce	 7.59	 27.3	 15.9	 48.0	 66.6	 64.2	 120.0	 233.0	 42.3
Pr	 0.89	 n.d.	 1.86	 n.d.	 7.0	 7.32	 n.d.	 n.d.	 4.8
Nd	 3.9	 21.5	 8.22	 36.0	 32.0	 33.11	 82.0	 316.0	 18.7
Sm	 0.9	 n.d.	 2.03	 n.d.	 5.85	 6.02	 n.d.	 n.d.	 9.3
Eu	 0.05	 0.3	 0.19	 0.44	 1.18	 1.16	 2.96	 9.3	 0.87
Gd	 1.02	 n.d.	 2.45	 n.d.	 5.87	 6.09	 n.d.	 n.d.	 2.32
Tbn.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.
Dy	 1.00	 5.4	 1.9	 12.3	 5.21	 5.63	 26.0	 57.7	 1.46
Ho	 0.14	 n.d.	 0.22	 n.d.	 1.01	 1.1	 n.d.	 n.d.	 0.24
Er	 0.36	 n.d.	 0.53	 n.d.	 2.89	 3.15	 n.d.	 n.d.	 0.54
Tmn.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.
Yb	 0.28	 0.56	 0.33	 4.83	 2.82	 3.07	 10.5	 14.0	 0.67

Lu	 0.05	 n.d.	 0.06	 n.d.	 0.47	 0.48	 n.d.	 n.d.	 0.04
Ta	 n.d.	 3.13	 n.d.	 3.48	 n.d.	 n.d.	 2.55	 2.3	 n.d.

Th	 n.d.	 8.75	 n.d.	 12.5	 n.d.	 n.d.	 14.5	 15.3	 n.d.
U	 n.d.	 9.6	 n.d.	 2.25	 n.d.	 n.d.	 1.9	 2.65	 n.d.
Hf	 n.d.	 3.48	 n.d.	 2.9	 n.d.	 n.d.	 14.1	 11.6	 n.d.



F2

SAMPLE SH2Ot	 SH22t	 SH2St	 SH27t	 SH29t	 SH3Ot	 SH32t	 SH33	 SH33t

La	 52.5	 69.6	 67.7	 24.0	 56.7	 55.2	 63.5	 36.8	 61.2

Ce	 97.0	 127.0	 126.0	 123.0	 105.0	 104.0	 111.0	 62.7	 112.0

Pr	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 6.1	 n.d.

Nd	 55.9	 61.4	 46.3	 63.0	 41.6	 55.6	 54.7	 23.8	 56.8

Sm	 n.d.	 n.d.	 7.25	 n.d.	 6.92	 n.d.	 n.d.	 4.2	 n.d.

Eu	 1.36	 1.4	 1.39	 1.62	 1.7	 1.41	 1.43	 1.02	 1.40

Gd	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 2.96	 n.d.

Tb	 n.d.	 n.d.	 0.39	 n.d.	 0.38	 n.d.	 n.d.	 n.d.	 n.d.

Dy	 n.d.	 3.8	 n.d.	 3.7	 n.d.	 3.4	 4.0	 1.62	 4.5

Ho	 n.d.	 n.d.	 1.15	 n.d.	 0.71	 n.d.	 n.d.	 0.29	 n.d.

Er	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 0.71	 n.d.

Tm	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Yb	 1.07	 1.05	 0.92	 1.15	 0.95	 0.82	 1.04	 0.79	 1.22

Lu	 n.d.	 n.d.	 0.14	 n.d.	 0.13	 n.d.	 n.d.	 0.07	 n.d.

Ta	 1.33	 1.33	 1.85	 1.57	 1.99	 1.4	 1.2	 n.d.	 1.43

Th	 24.7	 31.8	 35.1	 25.9	 28.3	 26.4	 25.7	 n.d.	 27.3

U	 9.4	 12.6	 13.8	 12.4	 9.64	 6.2	 8.4	 n.d.	 10.2

Hf	 5.3	 5.96	 6.83	 6.2	 6.42	 6.46	 5.45	 n.d.	 5.85

SAMPLE SD25	 S032t	 SDJ5t	 S035t	 SD351	 S037t	 S0371	 SD42t	 SO49t

La	 36.8	 22.8	 46.0	 44.5	 26.8	 42.2	 24.2	 41.9	 22.9

Ce	 62.7	 47.7	 80.6	 85.5	 51.7	 79.4	 48.8	 83.2	 43.9

Pr	 6.1	 n.d.	 n.d.	 n.d.	 5.31	 n.d.	 5.2	 n.d.	 n.d.

Nd	 23.8	 18.9	 35.3	 31.4	 21.3	 30.0	 20.8	 30.0	 23.6

Sm	 4.2	 4.03	 n.d.	 6.09	 3.28	 5.49	 3.2	 5.57	 n.d.

Eu	 1.02	 0.45	 0.92	 1.05	 0.66	 0.95	 0.7	 1.13	 0.46

Gd	 2.96	 n.d.	 n.d.	 n.d.	 2.77	 n.d.	 2.8	 n.d.	 n.d.

Tb	 n.d.	 0.49	 n.d.	 0.49	 n.d.	 0.52	 n.d.	 0.49	 n.d.

Dy	 1.62	 n.d.	 4.0	 n.d.	 1.91	 n.d.	 1.9	 n.d.	 4.84

Ho	 0.29	 0.35	 n.d.	 0.25	 0.33	 0.25	 0.33	 0.38	 n.d.

Er	 0.71	 n.d.	 n.d.	 n.d.	 0.99	 n.d.	 0.99	 n.d.	 n.d.

Tmn.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Yb	 0.79	 1.7	 1.8	 1.41	 0.93	 1.28	 0.91	 1.58	 1.8

Lu	 0.07	 0.26	 n.d.	 0.20	 0.14	 0.2	 0.14	 0.23	 ri.d.

Ta	 n.d.	 3.89	 2.25	 3.10	 n.d.	 3.62	 n.d.	 2.89	 3.71

Th	 n.d.	 15.3	 21.8	 23.9	 n.d.	 22.3	 n.d.	 19.9	 11.1

U	 n.d.	 5.49	 3.9	 3.75	 n.d.	 3.62	 n.d.	 4.56	 15.3

Hf	 n.d.	 2.86	 5.04	 5.94	 n.d.	 6.27	 n.d.	 5.95	 2.6

SAMPLE SD5Ot TK22t TK27t GHTt	 CM6t	 KM2Ot ET1t	 ET2t	 E13t

La	 19.7	 21.3	 24.0	 33.2	 24.9	 28.2	 28.0	 42.0	 25.0

Ce	 40.0	 40.5	 44.0	 45.9	 42.2	 62.6	 42.0	 89.0	 49.0

Prn.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 ri.d.

Nd	 23.0	 26.3	 27.2	 22.4	 22.6	 35.2	 10.0	 38.0	 6.1

Sm	 n.d.	 n.d.	 n.d.	 3.44	 4.06	 6.26	 1.1	 4.2	 1.7

Eu	 0.50	 0.78	 0.78	 0.95	 0.93	 1.80	 0.2	 1.2	 0.41

Gdn.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Tb	 n.d.	 n.d.	 ri.d.	 0.34	 0.40	 0.56	 n.d.	 0.55	 n.d.

Dy	 3.0	 3.0	 4.5	 n.d.	 n.d.	 n.d.	 0.5	 2.3	 0.5

Ho	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 ri.d.	 ri.d.

Er	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Tmn.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Yb	 2.2	 1.46	 1.59	 0.62	 0.75	 1.12	 0.55	 1..5	 0.5

Lu	 n.d.	 n.d.	 n.d.	 0.12	 0.13	 0.18	 0.18	 0.21	 0.2

Ta	 3.95	 1.81	 1.78	 0.74	 1.65	 0.25	 n.d.	 n.d.	 n.d.

Th	 12.2	 7.2	 7.5	 8.76	 14.0	 5.14	 n.d.	 n.d.	 n.d.

U	 9.5	 3.86	 3.6	 2.94	 4.56	 2.48	 n.d.	 n.d.	 n.d.

Hf	 2.49	 3.68	 3.95	 3.99	 4.34	 3.95	 3.0	 5.3	 3.6



41.0

81.0

n.d.

33.0

5.4

2.6

n.d.

0.53

2.3

n.d.

n.d.

n.d.

1.4

0.16

n.d.

n.d.

n.d.

5.0

25.0

60.0

n.d.

28.0

4.8

1.6

n.d.

n.d.

3.1

n.d.

n.d.

n.d.

1.5

0.2

n.d.

n.d.

n.d.

3.1

La

Ce

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Ta

Th

U

Hf

F3

SAMPLE ET4t	 ET5t	 MR8t	 B9t	 BNl2t BNl6t SRN1t SRN2t SRN3t

La
	

39.0
	

21.0
	

20.6	 51.6	 44.8	 39.4	 33.0	 46.0	 68.0

Ce
	

36.0
	

44.0
	

37.6	 108.4	 80.5	 70.5	 52.0	 110.0	 132.0

Pr
	

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Nd
	

20.0
	

20.0
	

18.9	 58.5	 34.3	 33.0	 21.0	 58.0	 61.0

Sm
	

2.6
	

2.3
	

3.17	 9.54	 4.64	 4.99	 4.1	 11.4	 16.0

Eu
	

0.1
	

0.43
	

0.87	 2.58	 1.11	 1.18	 0.64	 3.4	 3.1

Gd
	

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Tb
	

n.d.	 0.25
	

0.31	 0.81	 0.42	 0.44	 n.d.	 1.0	 1.2

Dy
	

n.d.	 1.5
	

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 6.2	 6.3

Ho
	

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Er
	

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Tm
	

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

Yb
	

0.55
	

0.91
	

0.78	 1.24	 1.14	 1.03	 0.54	 3.6	 3.0

Lu
	

0.12
	

0.13
	

0.12	 0.22	 0.19	 0.19	 0.13	 0.35	 0.36

Ta
	

n.d.	 n.d.	 0.56	 0.63	 0.70	 0.64	 n.d.	 n.d.	 n.d.

Th
	

n.d.	 n.d.	 11.0	 5.44	 11.1	 14.8	 n.d.	 n.d.	 n.d.

U
	

n.d.	 n.d.	 2.08	 3.93	 2.59	 3.51	 n.d.	 n.d.	 n.d.

Hf
	

5.1
	

3.3
	

4.43	 3.33	 6.38	 6.59	 4.0	 5.8	 7.8

SAMPLE SRN4t SRNSt CL6t	 AD2t	 TM29t TM3Ot TM33t PG12t CN26t

9.44	 19.2	 75.4	 37.8	 52.5	 47.0	 34.8

17.4	 37.1	 152.4	 82.9	 97.4	 91.6	 80.6

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

8.8	 18.9	 49.7	 30.6	 34.7	 27.6	 33.1

1.56	 3.47	 7.91	 6.81	 5.70	 4.25	 6.84

0.45	 0.96	 0.84	 0.47	 0.66	 0.47	 0.15

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

0.18	 0.50	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.	 n.d.

n.d.	 n.d.	 0.37	 0.58	 0.39	 0.25	 1.04

0.62	 1.74	 2.11	 3.61	 2.15	 1.59	 7.67

0.13	 0.30	 0.26	 0.49	 0.25	 0.22	 1.20

0.34	 0.72	 1.47	 2.72	 1.36	 1.57	 5.78

5.86	 5.49	 37.25	 40.31	 30.17	 17.62	 32.95

2.23	 1.91	 4.09	 3.71	 4.88	 2.47	 19.72

3.8	 4.03	 6.5	 4.4	 4.79	 4.56	 4.19

SAMPLE TM24t	 LU9t
	

LUI3t	 HF100t BAit	 BAlit

La

Ce

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Ta

Th

U

Hf

41.5

92.5

n.d.

40.7

7.39

0.94

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

3.59

0.62

3.56

27.8

4.46

7.35

36.4

72.3

n.d.

26.6

5.08

0.47

n.d.

n.d.

n.d.

n.d.

n.d.

0.23

2.07

0.24

2.8

18.8

5.96

4.79

	

35.7	 44.3	 22.1	 18.7

	

88.8	 85.0	 30.1	 27.5

	

n.d.	 n.d.	 n.d.	 n.d.

	

26.8	 28.5	 16.8	 12.0

	

4.34	 4.47	 2.52	 1.98

	

0.56	 0.68	 0.34	 0.26

	

n.d.	 n.d.	 n.d.	 n.d.

	

n.d.	 n.d.	 n.d.	 n.d.

	

n.d.	 n.d.	 n.d.	 n.d.

	

n.d.	 n.d.	 n.d.	 n.d.

	

n.d.	 n.d.	 n.d.	 n.d.

	

0.26	 0.20	 0.21	 0.22

	

1.49	 1.16	 1.68	 2.05

	

0.19	 0.15	 0.26	 0.32

	

1.81	 1.21	 2.12	 3.08

	

26.43	 15.66	 24.7	 49.03

	

6.84	 3.43	 13.55	 10.73

	

4.40	 5.09	 4.61	 n.d.
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