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Introduction

M i c r o p r o b e d a t. a f o r q a r n e t s f r o rn s e v en discrete bodies o f 
s ! :: a r n a n d / o r s k a r n o i d i n t. h e Copper B a s i n a r e a a t B a 111 e 
M o i.i n t. a i r\ ., L a n d e r C o u n t. y , N e v a d a w e r e a c q u. i r & d a s part o -f a s t u d y 
a f t h e mi n e r a 1 c h e m i s t r y o f s k a r n s f r o m n o r t h - c e n t r a 1 N e v a d a. 
The? study area, lies along the eastern edge of the Antler Peak 
q u a d r a n g 1 e ,, n o r t h e a s t o f t. h e a r e a s o f e x t e n s i v e mining at Copper 
C a n y o n a n d e a s t o f t h e B u c k i n g h a m p o r p h y r y m o 1 y b d e n u m s y s t e m
(Theod or e and Mc Kee, i 983). Roberts (1964) mapped t he An11er 
P e a k q u a d r a. n g 1 e a n d d i s c u s s e d t h e s t r a t i g r a p h y a n d s t r u c t u. r e $ 
Roberts and Arnold (1965) summarised the geology o-f the ore 
deposits., Theodore (1982) mapped the Buckingham Camp - Copper 
Basin area at a scale o-f 1 s 4800 and delineated the skarn bodies 
studied in this report« Skarns occur in metasedi mentary rocks o-f 
t h e U p p e r C a m b r i a n H a r m o n y ? M i d d 1 e P e n n s y 1 v a n i a n B a 111 e, a. n d 
U p p e r F1 & r\ \ "i s y 1 v a n i a n a n d L o w e r P e r m i an An 11 e r P e a k F ormation s. 
T h i s r e p o r t i s a t a b u. 1 a t i o n o -f gar n  51 data f o r 4 2 s a f n p 1 e s f r o m 
seven separately mapped skarn bodies, mostly in the Harmony and 
B a t tie F ormati ons. Ana1yses are group e d b y s kar n an d b y samp1e  
 3 a m p 1 e 1 o c a 1 i t i e s a n d i n d :i. v i d u a 1 s k a r n s , a. r b i t r a r i 1 y labeled A
(westernmost) through G (easternmost),, are shown on a geologic 
s k e t c h m a p i n -f i g LA I"- e i .

A c k n o w 1 e d g e m e n t s

The author would like? to thank Lisa Perry o-f the Santa Fe 
Mining Company -for providing 3 samples from the skarn B area. 
Pat Wotruba, Rob Benson and Kirk Schmidt of the Battle Mountain 
G o 1 c::! C o m p a n y p r o v i d e d a c c e s s t o t h e a r e a a n d guided sampling. 
T hey a1so pr ovided d r i11 core sampies f r om t h e Sur prise area 
(e? a s t o f s k a r n E) a n«::! -f r o rn t h e F o r t i t u d e d e p o s i t» Ted T h e o d o r e 
d i r" e c: t e d s a m p 1 e c o 11 e c t i o n a n d p r o v i d e d t he 76 C B t r a v e r s e.

D e s c r i p t i o n o f s a m p 1 e s

T h e s a m p 1 e s a 11 r e p i-" e s e n t s u r face s a m p 1 e s t y p i c a 1 of t h e 
skarn in the outcrop a re? a. Skarn A is a bedded skarnoid in 
h o r n f e 1 s of t h e H a r m o n y F o r m a t i o n   T he r o c k s i n t hi e a r e a e x h i b i t 
various degrees of calcsilicate encroachment, largely as veins, 
a n h o r n f e 1 s. P o t a s s i u m f e 1 c! s p a r & n d p y r o x e n e p r e c e d e g a r n e t 
paragenetical1y  Quarts veins are ubiquitous within the mapped 
area of stockworks (fig. 1). Some rocks, such as 84JH044, are 
composed entirely of veins of quartz and reddish garnet. The 
q a r n e t s a r e i. s o t r o p i c: a n d a p p e a r r e d d i s h to pi n k i n t h i n s e c t ion. 
S k a r n B c o n s i s t s o f a g r o u p o f m o s 11 y fa u lt--segme n ted s k a r n 
bodies within the Harmony Formation. The? rocks are red or green 
spongy garrietites, with pyroxene and epidote. The garnets are 
ma i n 1 y c o 1 or 1 ess t o p a. 1 e ye 11 o w an d an i sot r op i c , b ut some 
crystals have isotropic yellow cores which are generally 
a n d r a d i t e -  r i c h (e. g » , 0 V L -  3 , G A 5  -1) . T h e E^ q r o u p o f s k a r n s ha s 
b e e n t. e r m e d t. h e 0 v e r-1 o o k P r o p e r t y b y S a n t a F e Mining Co m p a n y. 
Sk ar n C a1so 1i es en t i r e1y w i t h i n t he Harmony For mation and 
c o n s i s t f5 o f f i n e 1 y 1 a m i n a t e d a n d v e i n e d r e c! and g r e e n 
calcsilicate rack and hornfels which is cut by a diorite dike in



F i q u r e :!.-, G e o 1 o q i c s!-:: e t c h m a p s h o w i n g s k a r n s C s t i p pled 
pattern) at Copper 'Basin, Lander County, Nevada. Geology is 
taken -from the northeastern part of a geologic: map of the 
B u c k i ng ham Camp ~ Cop p er Bas in area b y Theod ore (1982). Samp1e 
I o c: a 1 i t i e s f o r gar- n & t a n a 1 y s e s i n c 1 u d e d i n t h i B s t u d y a r e p 1 o 11 e d 
and skarn bodies (A through G) are labeled. Major faults are 
s i" i o w n a s d a s h e d .1 i n e s ? ci o 11 e d 1 i n e m a r k s 1 i m i t o f a b u n dan t q u a r t z 
stockworks. Dashed line marks 1982 outer limit of Duval Copper 
B a s i n c: o p p e r o r & m i n i n g o f t h e C o n t e n t i o n P it. Map u n i t s a r e a s 
foil o w s s C h , H a r" m o n y F o r m a t i o n ii P b 1 , 1 o w e r m e m b e r o f B a 111 e 
Formation^ F'bm, middle member of Battle Format i on ; PF'axp, Antler 
F1 e a k 1 i m e s t o n e i; i< g p , p o r p y h r i t i c g rani t e o f E^ u c k i n q h a m C a m p 
complex? Tgb, granitic rocks of the Bluff area; Tgp, granodiorite 
p o r p h y r y ? T p t., p  :::  r p h y r i t i c t o n a I i t e p T d , d i o r i t e ? Q a 1 , include s 
alluv i urn, s1 op ewash an d fan g1omerat e d ep os i t s»
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which some end as karri has -formed. As many as nine or mare 
discrete subparallel layers of varying texture and modal 
ffi i n e r a 1 o g y o c c: u. r a c r o s s t h e 2 - c m w i c! t h o f s o m e t h i n s ections, 
s u c h a s S 5 J H 0 7 8 , f r o m t h i s b o d y o f s k a r n . A b u. n d a n t. c 1 a y  -  size 
mate r i. a 1 ota s c u r e s p r e c i s e d e t: E- r m i n a t i o n s o f g a r n e t op t i c a 1 
properties. In some rocks, all garnets are colorless and 
a n i s o t r o p i c: w h e r B a s a t h e r s h a. v e r e d d i s h , i s o t r o p i c g a r n e t s o r 
garnets with i sotropic cores and -fine-scale alternating isotropic 
t o a n i s o t r o p i c r i. m s. G a r n e t s t e n d t o o c c u r in p a t c h e s wit h 
partly developed euhedral rims or as poorly defined veins. Skarn 
D CD c c u r s a 1 o n g t h e u. n c. o n -f o r m i t y b e t ween t h e H ar m o n y and B a 111 e 
Formations,, Samples -from skarn D include rocks along a traverse 
from north (sample 76CB2) to south (sample 7CB11) into the 
C o n t e n t i o n P i t o -f t h e C o p p e r B a s i n M i n e   T h e s a m p 1 e s e x h :i. b i t 
i n c r e a s i n g d e q r e e s o f r e t. r o g r a d e a 11 e r a t i o n a 1 o n g t h e t r a v e r s © 
t o w a r d s t h e s o u t h s t h e s o u t h e r n m o s t. s a m p 1 e s c o n t a i n s u. 1 f i d e 
m i n e r a 1 s i n v e i n s a n d f i 11 i n g i. n t e r s t i t i a 1 a r e a s a m Q n g g a r n e t 
c r y s t a 1 s   T h E? r o c: k s a r & p r e d o m i n a n 11 y g a r n e t i t e s , with two 
g e? n e r a t i o n s o f g a r n e t. D i s t i n c t i o n s fo e t w e e n t h e two g e n e r a t i. o n s 
are clearest in sample 76CB2 in which a mat of -fine-grained 
(averaging 0,4 mm in diameter), paragenetical1y early, amber-- 
c o 1 o r- e d g a r n e t s i s c u t b y v e i n s o f v e r y coarse (as m u c h a s 4 m m 
a c r o s s) « d a r k e r  -- c a 1 a f e d r e d - b r o w n g a r n e t s. I n t h i n sec t ion, t h e 
early garnets appear colorless and anisotropic whereas the late 
garnet s have d i s t i nc t ive ye11ow i sot r op i c cores surrounded by 
r i m s t h a t a r e c: o 1 o r 1 e s s a n d a n i s o t r o p i c o r t h a t e x h i b i t f i n e - 
scale bands of alternating color and isotropism. Samples 76CB3, 
7 6 C B 4 , a n d 8 5 J H10 7 c: o n t a i n c: h r o m i t e r a t h e r t h a n t h e a 11 e red, 
p o s s i b 1 y h y d r a t e d , i r o n o x :i. d e    - i r o n s i 1 i c a t e m i x t u r' e t h a t 
t y p i c a i 1 y o c«::: u r s a s t h e o p a q u e m i n e r a 1 i n t he o t h e r s a m p 1 e s. 
S o m e o f t h e g a r n e t s n e a r c h r o m i t e a r e d i s t i n c 11 y g r e e n a n d h a v e 
h i. g h , b i.! t v a r i a b 1 e C r c: o n t e n t s. S k a r n E! i n c i u d e s massive s p o n g y 
g a r n e I: i t. e i n c; o n t a c t. w i t h s i 1 i c i f i. e d f o s s i 1 i f e r CD u s 1 i m e s t o n e in 
the Battle Formation. Garnets in skarn E samples are all 
a n i s CD t r o p i. c » S k a r n F i s i n t h e m i d d 1 e u nit CD -f t he B a 111 e 
F o r in a t i o n 5 t h e t w o s a m p 1 e s s t u c! i e d a. r e g a r n e t i t e s w i t h e x tens i v e 
r a t r" o q r a d e a 11 e r a t i o n . M CD s t g a r n e t s are c o 1 o r 1 e s s , e u h e d r a 1 , a n d 
anisotropic with sector zones and prominent growth zones, but 
some) have isotropic cores. Skarn G lies east of a large body of 
g r   a n o d i o r i t e p o r p h y r y i n a n o u t c: r o p o f A n 11 e r P e a k limes t. o n E? c u t 
b y a die? r i t e (T d) d i. k e 5 g a i-" n e t s o c c u r a s c o 1 o r less, a n i s o t r CD p i c. 
p o d s i n a c: 1 a s t i c: c a 1 c: i t e    - r i c h r o c k »

I n a d d i t i o n , ci a t. a are i n c 1 u. d e d -I: or two samples f r o m d r i. 11 
c o r e s f r o m m i n e r a 1 i z e d a r e a s f o r c CD m p a r i s o n   Sample B M G 24 0 0 A 
21.4  -   215 is f Y- o m t h e a r e a o f t h e S u r p r i s e M i n e , e a s t of s k a i-- n G 
(Mining Activity Digest, 1986). Sample BMG 1998 314' is from the 
A n 11 e r P e a k F' o r m a t i. o n a t t h e F-' o r tit u d e deposit a t Copper^ Can y o n 
(W CD t r u b a a n d o t. h e r s . 1986) .

A n a 1 y t i c a 1 t. e c: h n i q u e

All d a t a w e r e a c q u i r e d w i t. h a n A R L - S E M Q 9 - c h a n n e i m i c r CD p r o b e 
at UuS» GecD logical Survey laboratories in Rest on, VA. The 
mi croprobe was operated at 15 kv with a beam current of 0.10 
m i c r o a m p s. N a t LA r a 1 a n d s y n t. h e t. i c:: m i n e r a 1 s w e r e u s e d a s p r i m a r y



s t a n d a r d s ; w o r k i n g s t a n d a r d s u. sed t o chec k a c c u r a c y include 
n a t u r a 1 a n d r a d i t e , p y r o pe, a n d a 1 m a n d :i. n e g a r n ets. T h e anal y t ical 
packages used to acquire the data are summarized in Appendix A, 
along with a listing of detection limits and an estimate of 
precision for each element. Data were reduced on-line using the 
program $ANBA (McGee, 1983) which uses a Bence-Albee (1968) 
correction scheme with alpha factors tabulated by Albee and Ray 
(1970). Counting times for each element were 20 seconds or more; 
backgrounds were fit using an automatic interpolation method 
based on average atomic number (McGee, 1985). Due to the fine- 
scale zoning present in many of the garnets, many single spot 
analyses are presented. Some analyses represent averages of 
several closely spaced spots from one part of a garnet grain.

Explanation of tables

Data tables are grouped by skarn, A to G. Each page of 
analyses represents garnet analyses for a single sample. The 
sample number is given in the upper left corner of the page.

headers
Each garnet crystal (or vein) is reported as a separate 

grain, GAl,GA2,etc.. Multiple analysis points within the same 
grain are designated -1, -2, etc.. "Point" is a code to describe 
the nature of the point analysed. The code explanations are as 
follows:

(n) analysis represents an average of n closely spaced
points 

n distance, in microns, along a traverse within a single
grain from some reference point designated as 0 

/X point analysed is at the rim of the grain against
mineral X; X may be numbered if it was analysed 

[X] garnet is completely enclosed by mineral X 
c core; oc outer core 
r rim; ir inner rim 
m midway between core and rim
v vein, as opposed to discrete garnet crystal 

band optically distinct narrow band or growth zone within a 
crystal or a vein; usually yellow and occurs in outer 
third of the grain

mineral codes: AM - amphibole I - interstitial clay or other
CC - calcite KF - potassium feldspar
CH - chlorite OP - opaque mineral
CR - chromite PG - plagioclase
EP - epidote PX - clinopyroxene
FS - feldspar PY - pyrite
GA - garnet Q - quartz

"Optics" refers to the isotropism (I) or anisotropism (A) of the 
point analysed and to the color as observed in thin section in 
plane polarized transmitted light. A slash (/) separates the 
isotropism code from the color code, which is given as a lower 
case letters y (yellow), yb (brownish yellow), c (colorless), r 
(red, but actually describes a range of colors from reddish to



p i n k i s h b r o w n t o a m b s r 5 , o (a r a n g e? ) , g < g r e e n ) . T h e color 
d e t e r rn i n a t i o n s a r e q u. i t. e s u b . j e c t i v e ; t. he " r " code is e s p e c i a 1 1 y 
v a r i a b 1 e b u t i s d i. s t i n c t -F r o f n t. h e clear y e 1 1 o w c o 1 o r coded a s 
' ' y " . A 1 1. h o u g h t. h e ' ' r " c o 1 o r m a y h a v e a y ellowish t i n t , i. t. a 1 w a y s 
1 o o k s b r CD w n i s h o r p i n k i n a f i e 1 d o f v i e w c o n t a i n i n g t y p i c a 1 
yellow-green epidote. The? color varies depending on the 
i n t e n s i t y o f t h e 1 i g h t a n d o n t h e t h i c: k n e s s of the section. 
N e v e r t h e 1 e s s , c h a n g e s i n c o 1 o r u. s u all y c o r r e s p o n d directly with 
c h a n g e s i n c o m p o s i t i o n . M o s t y e 1 1 o w c o r' e s a n d z o n e s a r e iron  
rich relative to colorless or reddish rims or zones. In some 
cases, an area that appears to be yellow and i so tropic is less 
iron-rich than the surrounding colorless areas. This may reflect 
s m a 1 1 - s c a 1 e z o n i n g w i t h i n t h e g r a i n where t h e b e a m s t r i k e s a n 
area too small to be resolved optically. (Bar nets do not 
fluoresce under the electron beam, so there is always the chance 
that the point analysed is off of the desired spot. However, the 
e 1 e c t r o n b e a m c CD m m o n 1 y p r o d u c e s a c o n t a m i n a t i o n s pot on t h e 
surface of the grain which can be checked later with a microscope 
to ascertain the exact location. In cases where colors or zones 
c o u 1 d n CD t b G? r e s o 1 v e cl ,, t h e c: o d e i s left b 1 a n k o r the zoning is 
indicated in the tables. 
Oxide l.i_st

T h e m i c r o p r o b e a n a 1 y s i s f o r e a c h p o i n t. ( o r a v e r a g e o f 
s e v e r a 1 c 1 o s e 1 y s p a c e d p o i. n t s ) i s 1 i s t e d b e 1 o w t h e c CD 1 u m n 
h e a d i n g . "!" o t a 1 i r o n i s r e p CD r" t e d a s F e Q   A n e n t r y of " (3 , S 0 " 
means that the element was analysed for but not detected whereas 
an entry of "n.d,. " means that an element was not determined* The 
analytical package always includes the major garnet constituents 
Si , Al , Fe, Mg ,. Ca , Ti , Mn as well as Na» Cr was included in 
many analyses and K, F' , Cl , Zn and S were included for some 
analyses,, The major garnet constituents are summed below the 
oxide list and any additional constituents are tabulated below 
the sum but are not included in it.

§!C!l"iib ir..9Q §?^ti.mate and formula calculation
The chemistry of garnets from the s karris indicates that they 

ar e 1 ar g e 1 y so 1 i d sol ut. ions b et ween an d r ad i t e » Ca^Fes*"1" 3^ i :K0 * ra ? 
a n d q r a s s u. 1 a r » C a as A 1 y> 8 i -s 0 * ̂  a n d m a n y analyses a p p r- o a c h p u r e e n d - 
member andradite compositions. Ferric iron contents were 
e s t i m a t ee d b y a s s u m i n g i d e a 1 g a r n e t s t o i. c h i o m e t r y wit h 8 c a t i o n s 
a n d 1 2 o x y q e n a n i o n s   T h i s a s s u m p t i o n m a y n o t b e v a lid i f a 
hycirogarnet component is present. F , Cl , K^Q and SO-5 contents 
a r e u s u all y n e a r o r below c i e t e c t i o n 1 i m its. T h e s e e 1 e m e n t s were 
n CD t. i n c 1 u d e d i n t h e f o r m u 1 a c: a 1 c LA 1 a t i CD n s » S i q n i f i c a n t q u a n t i t i e s 
CD f h a 1 o g e n s a r e o c c: a s i o n a 1 1 y e n c o u n t e r e d i n the tables, e « g     
s a rn p 1 e 8 5 J H 0 7 9 , G A 3       1 ., H o w e v e? r , c: o m p o s i t i o n s for c 1 o s e 1 y s p a c e d 
points are not always reproducible (see repeat analysis, point 
GA3--1') clue to the heterogeneity of the garnets. High values 
for halogens are not consistent throughout, single grains or for 
particular garnet compositions. These high values may represent the? 
beam str i k .ing a sal t-bear i ng f 1 ui d i nc: 1 usi on i n the garnet 
c: r y s t a 1 o r a m i n u t e g r a i n o f s om e h a 1 CD gen   - bearing alteration 
p r o d u. c t , T h e m e t h o c j o f c a 1 c. u. 1 a t i CD n f o 1 1 o w s t h a t c j e s c r i b e ci b y 
Rob i nson ( 1 98® tj p . 42 1 --422 ) f or r ecal cul at i ng mi cr opr obe anal yses 
for pyroxenes and a worked example is given in Appendix B,, If



e n o u g h i r o n i s a. v a i 1 a b 1 e -f a r p a r t i t i o n ing b e t w e en F e  *  3 a n ci F e "*' ̂  , 
then the amounts a-f FeG and Fe^G^. are computed and listed in the 
t a b 3. e -foil a wed b y ( c ) . I f t h e? t o t a 1 i r o n a v a i I able i s 
insufficient to make the calculation, total iron is converted to 
FesaOas, The oxide sum for the analysis is then adjusted to 
reflect the calculated iron values  Cation values listed in the 
tables are normalized to 8 and the cations are partitioned into 
sites according to the ideal garnet formula X^YasZ^Oia- , where X = 
Ca , Mg , Mn , Na , F e""^ , Y = A3. , Fe^ - , Ti , Cr , and Z = Si,Al. Deviations 
from ideal stoi chiometr y reflect, analytical error, which is 
probably most severe for Si , as well as errors in ferric iron 
estimates and failure to include water* Most analyses approach 
the ideal formula within ± 0» 05 for each site. Several inferior 
analyses, which deviate from the ideal formula by more than 0,05 
cations in each site and have adjusted sums less than 98% or 
greater than 102%, are included in order to preserve the data 
recorded in a traverse or the trend of rim to core compositional 
v a r i a t i o n s o f a p a r t i c u 1 a r g a r n e t c r y s t a 1 .

The last six entries in each column represent calculated
garnet end--member molecules based on the normalized cation
values,, The end --members are computed as follows?

Ad andradite 
100*C

Uv uvarovite Ca^Cr 
100*n <Cr+1.5Cr)

P y p y rope M g » A 1 ffi S i 35 0 % ̂  
100*C <Mg+0.67Mg) /

Al almandine 
100#i:

Sp spessart i ne Mn3Al ̂ Si W0.t &. 
100*C (Mn+0.67Mn) /

G r q r o s s u 1 a i"' C a 3 A 1 r»* B i ::I!; 0 -i. ^
100*C (Ca-!-Al--0,. 67nn~0. 67Fe"- :s --0. 67Mg--l   5Cr-3.

A f e w analyses a p p r o a c: h p u r e a n d r a d i t e c o m p o sit i o n s w i t h
v i r t u a 1 1 y n o A 1 r e s u. 1 1 i n g in n e g a t i v e G i'" c. o en p o n e n t s s t. h e s e
a n a 1 y s e s we r e n o r rn a 1 i z e d t o .1. 6? 0 "/  u s i n g o n 1 y t h e p a s i t i v e e n d --
m e m b e r c o m p o n e n t s ,. T h i s m e t h o d o f c a 3. c u I a t i o n g i v e s t, h e s a m e
r e s u 1 1 s f o r e n cl -- f n e m b e r g a i-- n e t. c o m p o n & n t s a s g i. v e n b y D e e r ., H o w i e
a H d Z u s B m a n ( 1 962) ,.
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84JHB44 Sarnet analyses

Grain
Pcint
Optics

SiQ2
A12Q3
FeO(T)
HqO
CaO
Na20
TiQ2
HnO
Cr2Q3

Suffi

K20

Foriula

Fe2Q3(c)
FeO(c)

SM Ud:;;

Si
AI

I

Ai
Fe+3
Ti
Or

y

Fe42

Hq
Ca
Hn
Na

1,

Ad
Uv
Pv
AI
Sp
Br

BAl-li
band
\

36.98
2,13

26.77
8«Si

32. 2B
0.00

3,88
8.62
n.d.

95.78

8.08

basis = 8

77 t 7

T1 7 1

181,41

3,85
0.00

3,85

2.25
1.69
0.08
0.00

1.94

8,16
8,8i
£. * u J

8.84
OS

T Tr 
J.KfJ

85,3^
8.00
8.8!?
5,39
1.46
7,81

BA1-12

35,96
8.88

29,35
0,88

32.38
0.01
1.82
0.61
n , d ,

"8,33

8,81

r 3 i*i fine _ a  _ i u t ;     ^

31,53
2.97

181,48

3.00
8.88

3,8§

0.01
1.93
8,88
iS !ia 
fflt t'fi

1.99

0.87
8.08
2,Sq

0.84
8. M

3.82

96.40
e=gg
fn $91 v i S-5 C!

J!, ; « £,'

1.48
8, S3

SA1-13
band

36,45
2.14

26,27
8.88

32.45
8.01
8.87
3,57
n.d.

97.96

0.00

12 oxygens

27.58
1,45

18i.72

3,83
8.08

1 i?!

8,24
! ~?7

8,83
8=88

1,97

8.18
8.88
2.89
8.84
0.00

3,83

86,87
8.30
0.88
T -7,-i
^ = OD

! "^

8.48

cAl-14

r/0

36.66
2,32

26.51
8,8s

31,91
8.81
2,21
0,66
_ j

98.28

8. 13

26,76
2,43

188.95

3.84
8.83

3,84

8,27
1,67
8,81
8,88

1.95

8,17
8,88
2,83
3,85
MB

3,S5

84.41
0.80
0=23
5 , 68
1,56
8=35

r A n
DHi

rm 
itt j

36,48
8.83

28.45
B.S8

31,53
8.00
8 = 87
S.84
n.d,

9R, i?

2.81

29.01
2,34

181,82

3,84
0.S3

3.84

8.12
1,83
8.80
8,88

1,95

8,16
0.80
2.82
3,86
8.83

3,P

92,11
a am 
SIS - 8! 0

8.28
5,51
2.80
S:,37

PATBrio

[3]

I/r

36,38
2,56

25.34
0.80

33,28
8,88
2,88
8,38
n.d,

97,78

g,84

27,45
8,64

118.52

3.81
B.88

3.01

8,26
< TTI
1 , I i

s. eg
8,88

1.97

8,84
8.08
2,95
0.02
2. IS

3.01

86J3
e.es
0.08
1.48
8,7!

11,78

8A4
CG3

36,57
1.16

28,26
S.8S

38.61
8.ii
8, 16
1.13
n.d.

97,89

8,82

2?.5§
-* C i
0 , -J i

108,64

3.87
8.00

3,87

8,18
1,73
8.01
8.10

1.92

3,25
8.00
2,75
n tin
& , 81 3

e.00

3,88

88.27
0.80
0.08
8,34
 } 7--

1,87

SA5-1
!3)vc

36,68
1,68

28.86
8,88

31,59
8.8i
8,12
8.78
n.d.

98,83

8,83

nn rtn
-i-Q a SG

2,78

181,64

3.B4
8.88

3,84

0.28
1.75
8.81
8,g8

1.96

1,19
a, 38
2.88
8,85
1,38

3,84

38,24
8.30
8.00
6,49
1.65
3.61

BA5-2
V

36,16
1.61 -

27,51
0.80

32.15
8.80
8.15
8.55
n.d.

98.33

8.82

2S,62
1.75

100.89

3, 01
3,88

3.01

8,17
1.88
3,81
8.08

1,98

8,12
0.00
2.36
8J4
Me

3.82

9@,!9
PI 3S

O0

4,10
1.38
4,41

SA6-1
vr/9

>

36,68
1,24

28,26
8.88

32,17
8.88
8.84
8,54
n.d.

98,85

1,82

nn i »
i.1 , It

2,84

101.76

3,83
0.80

3.83

8.15
1.82
8,88
8.88

1,97

8.14
8.00
2,85
3- 04

0.88

3.03

91.35
8= 83
OS
a -IK
t, ; t

1.27
n ; a 
i.Ot

11
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B5uH069 Garnet analyses

Brain
Point
Optics

B102
ft!2Q3
FeD(T)
HgQ
CaO
Ns2G
Ti02
MnO
Cr203

BAl-l
(2!v/Q

35,92
1.-77

27.83
8.28

32,81
B.B1
8. IB
8,28
n.d,

Sfti- 1?

(2'liiv

3c 5 48
1.90

26,91
8.28

33,11
2.82
g,22
2.23
n.d.

SAi-3
(2JV/PX5

36.23
1.91

27,25
8.1B
32,83

!3 117 
B.BO

n < 7
S) , i J

8.61
n.d,

BA1-4
!25v/FX3

I/r

35 = 24
2.82

25,74
B.P
32,86
8.01
1,29
8,58
n.d.

bA2-l
V/Q

36.43
2,41
26.62
fl.19
32.25
8 = 10
8.16
B.27
n.d.

n A n   : 
OMi-i

IV

36,19
2.81

26,69
B.19

32.88
8.B1
8.15
3.2S
n.d =

H82-3
v/PX

>

35,87
1.96

26,94
3,22
32,98
g fit-T 
,»i

rs 77 
C.0-5
:1 7H 
B. Ji

n.d.

ft,.., no <  ", n,"i m nn m m ; ? =">o -nt r,n TI rsn c/ 
bUiii 7<j s ii 77,13,' 70, 7 f 7,! »0-j 73. OS! 70,-Ji 70. JD

Fc-rffiula basis = B cations, 12 cxygsns

F52G2(c)
F=0(r!

Sui(adj)

Si
 41

7

Hi

Fer3
Ti
Cr

v

F 5 r2

Hq
n -L-a

Hn
Na

29,68
n 7n
B. Ji

101,89

2.98
g,82

3, §8

3.15
1,85
B.B1
8.BB

2,81

3.82
n {5 ^

2,92
BJ2
8.88

29.12
g,71

111.98

3.0e
B.8B

3,08

B.1B
l.BB
g <"5 -. 

,fai

S.Bs

1 , '-'9

g.E5
0,02

2,91
8,32
8.B3

3i,21
8.86

181.99

2.97
B.83

3.88

8.15
L87
8.81
8.88

2,33

0.80

2J2
2=98
»-.  4

§,3g

on ^ n

8.88

1...I9

2,93
8. 87

3.88

§.21
1,79
B.82
0,28

2,32

e,0e
8, 32
2,93
!?, 3d

8.88

27. 53
1,77

1S1.86

3.01
§M

3.81

1,25
1.72
01
2.88

1.98

0,12
e.B2
2,86
2,32
OB

28.88
g,69

131,21

2.99
8.81

3.88

8.19
1 . 88
B.B1
8. 88

n tin
i -. SKi

e ssir 
,eu

?! 3v

2=91
8.31
8.88

-n J.n 
i7 »D3

0,23

101,53

2.96
(1 3 H 
BaSit

3.BB

3,15
1.85
2.8i
sje

2.32

8.82
0.33
2,91
8.22
a. Be

3,83 2,96 2,99 3,82

52,49 93,21 ^3=19 BE,59 86,31 91,83 92,83
iJ3 IM §,n B.2S SUB B.8B 2,80

8,52 2,73 8,70 8.79 S,78 i.90
I,o^ 8.13 8.BB 4,12 1,61 2,52
2.54 1=41 1.16 §,64 g.47 0,75
6.79 4,52 9,55 8,15 7.12 5,80
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Garnet analyses

Brain
Point
Optics

SiQ2
A12Q3
FeOfT!
u_r.
nOu

CaO
Na20
Ti02
l^nQ

Cr2Q3

Su«

i/ *~i n

P
Cl

Foriiula

Fe2D3(c>
FeOic)

Sua(adj)

n:
31

£1

Z

Al
FerZ
Ti

Cr

Y

Fe+2

Hg
Ca
«n

Na

X

Ad
Uv
Fy
Al
Bp
6r

SA1~1
(3IV/Q

<

35.74
2,65

2^.63
a < n
B« la

33.85
8.B1
3, 87
8.29
n n.i
B.BB

97,67

8.21
B.BB
£i ni

basis = B

28.53
B.BB

18B.52

2,97
8,23

3.8B

8,23
1,76
:T nr»

5*1 fill

&' « il* £1

2. SI

e.B8
3,82
2,94
1.22
B.BB

2,99

88.69
1.88
8,74
B.BB
B.68
9,39

p A < _ -~i

OiV

35,52
2=67

26,55
8,18

32,71
e.Bl
0,18
ra / i 
B.Ci

8,g3

98,44

B.B2
8,88
8.B2

cations.

29. 58
8.83

131.39

2,93
8,87

3. ^

9.19

1,83
ra n ia, si
re ran 
t1 , BB

2,84

B.BB
8. 12
2,8°

S.84
8.0S

2.96

nra in 
7B.D7

B.BB

§.73
3.03
I, d 3

/ , J ~!

3A1-3
HfV

TC ci

t i T

28,81
B,17

32,83
ra -51 
B . B i

8.83
B.32
ra fif

98 a ki2

g,S7
2,35
g,20

12 oxvgens

31. 12
8.88

181,13

2.96
8.14

3, eg

Z.B7
1,95
1,33
$.m

2.22

B.38
8, 12
n Q7

i 5 S2

s.se

2,98

ni n 7
70. O/

n rj   
B   B /

S,7g
8.88
2:75

1,6!

f   A i _ *

IV

7C < /
OC= iQ

2=9i
 1C T£

B * 7

32,41
8.88
S.46
S.73
S.S2

97.61

8.16
2,88
8,18

28,62
8.86

188.47

2,93
.1 ra7ffl , e /

3. S3

0,21
1.79

3.83
B.BB

2, 04

B.BB
e,82
2. 89
e rac 

,CJ

j? ^'?

-i n /
i, 7D

88.89
.T Sl-J
O . iP .'

8.78
rz ft fR 
S t BKf

L78
8,64

Bftl-5
v/PXl

35=5i
3,14

*^A 3 n

8. 28
33,32
O2
2,18
0.45
8.88

97, 38

3,82
8.88
8.86

27=21
8.08

1H.K

2,95
a nc 
IB. SJJ

3.B8

8.26
1.78
3.81
8,38

1,97

8.88
8,82
2,97

3,83
g,88

7 fS7o , c  : 

04=53
8 =18
8,82
a,gg
1.85

13, 6§

14

BA1-6
v/PXl
I/r

36.29
5,35

21.44
8,19

33.78
8. 88
2,71
,1 nr 
B.iJ

0.01

98.81

8.80
8.19
0.00

23,64
8,16

18B.37

2,97
§,§3

3,88

8.49
l. A6

3.04
B.BB

1.99

e.0i
B.B2
2,96
8.82
8.80

3,31

73.83
0,83
1,78
8,37
8,58

25,21

8A1-7
v/PXl

T c 7"^

3,58
is i n 
it, 00

8.2!
33,21

a. rai"=

8,31
iS 77

8, 88

98,11

8.85
8J0
0.00

27,42
oe

180.85

2,94
3.86

3,23

g,29
1.78
B.B2
8. m

*3 ^ t

^ 31^

8.33
2,93
8.83
8.13

2,99

84,48
8.88
8,86
8.88
8,86

13,81

8A2-1
r/FS

36,83
4,09

17 f. t

8,19
71 n «
OivOI

B.32

8.50
B.58
B.B8

97,61

0.86
8,88
n 3i1 
B.filS

25.47
8,52

188,15

2,98
8,82

3,88

ra 7n 
», JO

1,58
.1 IS7
B, BO

8.88

1,99

8,84
0,82
2,91
ra a*
1! , Bt

B.BB

3,81

79.45
8,88
g.78
1.20
1,17

17.39

n ft i _ i

C

35,86
3,45

25.47
1.22

32.48
3,88
§ = 22
3,58
8.88

98.2?

0.84
0.88
0.85

27.65
8,59

138.96

2.96
ra raj) 
B i 2!f

3.BB

J.3?
l,7z
01 râ

0.00
n n 7

8,04
8.83
2,87
8.B4
8.88

i n7 
i , 7 I

85.43
8.80
8=98
1.34
1,35

!O8

8A3-1
r/P!

>

35.26
3.76

23.72
8,1?

34,11
8.00
8,82
8, 22
8,21

Q7 V?

0.09
0.80
8,88

n i 7r 
iC.Oj

e,28

" "

2 , 92
0.88

3,8S

ii "n

1,64
Oi
8.8B

1,93

g.gg

0,82
3.83
8,82
0.00

3,87

8i,93
2,83
8,69
8.88
8.51

17,34
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Skarn B samples

85JH096

85JH098

451-82*

OVL--3*

451-332*

* These 3 samples are from Santa Fe Mining Company's 
Over look Property, courtesy of Lisa Perry.



853H896 Barnet analyses

Brain
Point
Optics

Si02
A12Q3
FeO(T)
MgG
CaO
Na20
Ti02
HnQ
Cr2Q3

Sui

K2G
F
Cl

Formula

Fe2Q3(f:)
FeO(c)

Sui(Adj)

Si
Al

Z

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

X

Ad
Uv
Py
Al
Sp
Br

BA1-1
c(3)
<

37.85
13.53
18.95
8.25

36.35
8.88
1.91
8.19
n.d.

188.23

8.88
8.38
8.81

basis = £

12.17
8.88

181.45

2.88
8.12

3.88

1.11
8.71
8.11
8.88

1.94

8.88
8. 83
3.82
0.B1
8.88

3J6

35.44
8.88
8.96
8.88
8.42

63.18

BA1-2
r<3)

38.58
14.11
12.13
8.19

36,28
8,88
8.32
8.25
n.d.

131.78

8.88
8.88
8.08

1 cations,

13,48
8.88

183.13

2.94
8.86

3.88

1.21
8.77
8.22
8.88

2.38

8.88
8.02
2.96
8.82
8. 88

3.01

38.38
8.88
8.72
8.88
8,54

68.37

6A2-1
c

38.53
13.72
11.11
8.24

35.96
8.81
1.78
8.21
n.d.

181.56

8.88
8.28
8.88

12 oxygens

11,33
8.91

182.69

2.95
8.85

3.88

1.19
8.65
8.18
8.88

1.95

8.86
8.83
2.95
8.81
8.88

3.85

33.84
8.88
8.93
1.97
8.46

63.68

6A2-2 
r

38.88
14.91
11.54
8.17

36.41
8.82
8.18
8.21
n.d.

182.24

8.88
8.88
8.88

6A2-3
c

A/c

12.82
8.88

183.52

2.94
8.86

3.88

1,27
8,73
8.81
8.88

2.81

8.88
8,82
2.95
8.81
8.88

2.99

36.18
8.88
8.63
8.88
8.45

62.74

37.89
14.56
18.13
8.25

36.59
8.81
1.74
8.26
n.d.

181.43

8.88
8.83
8.88

11.25
8.88

182.55

2.98
8.18

3.88

1.21 
@.65 
8.18 
8.88

1.96

8.88
8.83
3.88
8.82
8.88

3.84

32.36
8.88
8.95
3.38
8.56

66.13

BA2-^ 
r

sa.D/
14.56
18.73
8.16

36.38
8.88
8.24
8.27
n.d,

188.33

8,88
8.88
8.88

11.92
8.88

182.82

2.96
8.84

3.88

1.28
8.69
8.81
8.88

1.98

8.88
8.82
2,98
8.82
8.88

3.82

34.24
8,88
8.61
8.08
8.58

64.57

BA2-5 
c

37.86
12.52
12.37
8.22

36.33
8.88
1.68
8.18
n.d.

181.88

8.88
8.87
8.88

13.74
8.88

182.45

2.92
8.88

3.88

1.86
8.38
8.89
8.88

1.96

8.88
8.83
3.81
8.81
8.88

3.84

48.88
8.88
8.85
8.88
8.39

58.68

SA2-6
r

38.86
15.11
18.36
8.17

36.43
8.81
8.86
8.29
n.d.

181.29

8.88
8.88
8.88

11.51
8.88

182.44

2.96
8.84

3.88

1.32
8.66
8,88
8.88

1.9B

8.88
8,82
2.98
8.82
8.88

3.82

32.88
8.88
8.64
8.88
8.62

65.93

BA3-1 
r

38.88
13.19
12.66
8.17

35.61
8.81
8.46
8.48
n.d.

188.58

8.88 
B.35 
8.17

14.87
8.88

181.99

2.95
8.85

3.88

1.15
8.32
8.83
8.88

2.88

8.88
8.82
2.95
8.83
8.88

3.80

48.78
8.88
8.65
8.88
8.87

57.69

6A3-2 
c

37.81
13.21
11.49
8.29

35.94
8.88
1.78
8.13
n.d.

99.85

8.88
8.52
8.88

12.77
8.88

181.13

2.89
8.11

3.88

1.18
8,75
8.18
8.88

1,95

8.88
8.83
3,88
8.81
8,88

3.85

37.39
8.88
1.12
8.88
8.29

61.28

17



85JH896 Garnet analyses

Brain
Point
Optics

BiQ2
A1203
FeOiT)
HgO
CaQ
Na20
Ti02
HnO
Cr2Q3

Sui

K20
F
Cl

Form! a

Fe203(c)
FeQ(c)

Sui(Adj)

Si
Al

Z

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Rn
Ka

X

Ad
Uv
Py
Al
Bp
Sr

BA3-3
r
A/c

39.10
17,77
7.15
8.17

36.33
8.01
0.12
8.44
n.d.

181.89

0.00
8.16
0.80

basis = £

7.94
8.80

181.88

2.96
8.84

3.88

1.55
8.45
8.01
8.88

2.80

8.00
8.82
2.95
0.03
8.88

3.80

22.48
8.00
8.64
8.00
8.94

75.95

8A4-1
r

< A/c

38.82
13,87
10.28
0.24

35.96
B.B2
1.77
8.25
n.d.

100,41

0.88
8.14
8,88

5 cations, 12

11.19
0.21

181.53

2.94
0.86

3,08

1,21
0.65
8.18
8,88

1.96

8.81
0.83
2.98
8.02
8.80

3.84

32.88
8.08
8.93
8,45
8.55

65,18

BA4-2
c

 '

37.81
12.24
12.86
0,24

36,22
0.88
1.78
8.17
n.d.

180.44

0.00
8.32
0.80

oxygens

13.48
0.80

101.78

2.94
8.06

3.83

1.06
0.78
0.18
8.88

1.94

8.88
0.03
3.02
8.01
3.08

3.06

39.49
8.80
8,94
8.88
8,38

59,19

108.13

0.08
3.88
8.05

21.11
0.08

102.24

2.98
0.82

3.88

0,73
1.26
0,88
0.80

1,99

8.88
8.82
2.97
0.02
8.88

62.78
8,88
8,71
8.88
8.51

36.88

188.83

8.00
8.88
8.88

16.48
8.00

2.97
8.83

3.80

1.83
8.96
0.08
8.88

1.99

0.08
8.82
2.97
8.82
8.88

3.81

47.82
0.88
0.81
0.10
0.57

58.81

108,25

0,80
0.08

24.23
8.88

182.67

2,95
3.05

3.88

3.49
1,46
8,81
8,80

1.96

0.00
8.03
3.38
0.81
8.80

3,84

rt.n 
3.88
8.87
8.88
8.43

26.42

98,96

0.83
8.18
0.83

31.19
8.88

102.88

2.96
8.84

3.80

8.82
1.94
8.08
0.80

1,96

8.80
8.83
3.00
0.81
0.88

3,84

96.11
8.80
8.94
8.88
8.35
2.61

98.68

8.81
0.87
8.07

32,28
8.08

181,98

2.94
8.83

8,88
2.31
0.08
8.08

2,81

8.08
8.82
2.98
8.81
0,88

3.82

98,92
0.88
0.73
8.88
0.35
8.88

98.89

8.82
8.89
0.89

32.73
8.80

182.16

2.93
8.08

2.93

8.08
2.84
0.08
0.08

2.84

0.08
8.83
2.98
8.82
8.88

3.03

98.62
8.88
a.88
8.00
3.58
8.88

99.86

8.81
8.86
8.05

32.56
0.88

182.31

2.95
8.08

2,95

8.88
2,83
8.88
8.88

2.83

8,88
8.83
2.98
8,81
8.80

3,82

98,66
8,08
0.88
8,88
8.46
8.88

18



85JH896 Garnet analyses

Grain
Point
Optics

SiQ2
A1203
FeQ(T)
HgO
CaO
Na2Q
TiQ2
HnO
Cr2Q3

Sun

K20
F
Cl

Forsula

Fe203(c)
FeO(c)

Sui(Adji

Si
Ai

I

Ai
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

X

Ad
Uv
Py
AI
Sp
Gr

6A6-1
c
A/c

37.48
12.85
18.93
8.28
36.88
8.88
1.98
8.16
n.d.

99.68

8.88
8.49
8.88

basis - E

12.14
8,88

188.89

2.93
8.87

3.88

1.11
8.71
8.11
8.88

1.94

8.88
8.83
3.82
8.81
8.88

3.86

35,98
8.88
1.18
8.88
8,36
62.57

6A6-2
r
A/c

38.44
14.28
18,58
8,18
36.38
8,88
8.17
8,29
n.d.

188,88

8.88
8.88
8.88

! cations,

11,67
8.88

181.25

2,97
8.83

3.88

1.27
8.68
8.81
8.88

1.95

8.88
8.82
3.81
8.82
8.88

3,85

33.88
8.88
8.69
8.88
8.63
64.88

6A7-1
c
I/y

35.67
8.22

29.31
8.21
33.76
8.81
8.81
8,16
n.d.

99,35

8.86
8,13
8.88

12 oxygens

32.56
8.88

182,68

2.94
8.82

2.96

8.88
2.82
8.88
8.88

2.82

8.88
8.83
2.98
8.81
8.88

3.82

98.79
8.88
8,84
8.88
8.36
8.88

188.85

8.88
8,88
8.8

19.18
8,88

181.96

2.97
8.83

3.88

8.87
1.13
8.81
8,38

2.81

8.88
8.82
2.95
8.82
8.88

2.99

56.48
8.88
8.78
8.88
8.56
42,26

19



82

6S'6S
t?8'8
BB'B
6£'B
BB'B

8£'8£

» !

88 '8
£8 '8
66'2

28 '8
BB'B

96*1

BB'B

Wfl
8£*3

sn
B8'£

Wl
96'2

8£'86

88'8

16'2I

8B'8
SS'8
BB'B

6*'Z6

BB'B
££"8
6S'8
18*8

H'fr£
B2'8

29'!!
!9'2I
SI'££

3/tf

J(£5
2-SS9

BB'B
£t*B
BB'B
£8'8
88*8

B£*86

88 '£

88*8

IB'fl
96*2
£8*B
8B'B

88'2

88 "8
BB'B
66'!
IB'B

B8'£

£8'8
£6*2

£K88!

88*8

IKI£

88'8
28*8
£8'8

££'£6

BB'B
82*8

88 '8
28*8

68 '2£
22*8

£2 '82
£fr'fl
2£'S£

A/I
3

I-SS9

£6 '21?
£8 '8
88 '8
IB'B

£8 '8
Bt'SS

£8'£

88 "8
28 '8
86'Z
Z8'3
BB'B
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B5JHB9B Sarnet analyses

Grain
Point
Optics

Si 02
A1203
FeO(T)
HgO
CaO
Na2Q
Ti02
KnO
Cr203

BA6-1
c
<

37.69
12.74
18.43
8.22
35.15
8.83
2.88
8.35
8.85

SA6-2
r

A/c

38.12
11.34
13.18
8.18
35.18
8.01
8.81
8.39
8.82

8A7-1
c

37.16
8.78
17.26
8.28
34.48
8.81
8.87
8.27
8.82

6A8-1
r/EPl

>

36.44
9.28
16.38
8.28
34.93
8.81
8.86
8.25
8.82

K20
F
Ci

98.74

8.82
8.58
8.39

98.43

8.28
8.88

98.17

8.85
8.88
8.88

97.49

8.82
8.86
8.83

Foriula basis = 8 cations, 12 oxygens 

14.64Fe2Q3(c) 18.46
FeO(c) 1.82

SuiiAdj! 99.78 99.89

19.18
8.88

188.89

18.11
8.88

99.38

Si
Al

2.97 
8J3

3.88

1.91

3.89

3.82
8.88

3.82

1.94

3.84

2.99
8.81

3.88

1.99

3.81

2.94
8.86

3.88

Al
Fe+3
Ti
Cr

1.16
8.62
8.12
8.88

1.86
8.87
8.88
g.88

8.82
1.16
8.88
8.88

8.83
1.18
8.88
8.88

1.9

Fe+2
Kg
Ca
Hn
Ha

8.87
8.83
2.97
8.82
8.88

8.88
8.82
2.99
8.83
8.88

8.88
8.82
2.97
8.82
8.88

8.08
8.82
3.82
8.82
8.88

3.87

Ad
Uv
Py
Al
Sp
Sr

31.71
8.16
8.88
2.29
8.88
64.16

43.94
8.86
8.71
8.88
8.88
54.48

58.82
8. 86
8.88
8.88
8.61
48.51

54.49
8.86
8.88
8.88
8.57
44.88
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451-82 Garnet analyses

Brain
Area
Optics

Si 02
A1203
FeQ(T)
RgQ
CaO
Na2Q
Ti02
RnO
Cr203

Sui

K20
F
Cl

Forsula

Fe2Q3(c)
FeO(c)

Sui(Adj)

Si
Al

I

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

X

Ad
Uv
Py
Al
Sp
8r

8A1-1
A

<

36.91
13.95
18.88
8.23
34.50
8.82
1.97
8.32
8.81

97.91

8.81
8.56
8.87

basis - E

18.14
8.88

98.92

2.93
0.87

3.88

1.23
8.61
0.12
0.08

1.96

8.86
8.83
2.93
8.82
8.88

3.84

38.57
8.83
8.92
1.96
8.73

65.79

Bftl-2

36.38
6.56
28.11
8.20
33.69
8,81
0.85
8.16
8.88

97.16

8.08
8,88
8.08

! cations,

22,34
8.88

99.39

2.98
8.82

3.88

8.62
1,38
0.88
8,88

2,88

8,80
8.82
2.96
8,81
8.88

3,88

68.82
8.88
8.81
8.80
8.37

38,88

BA2-1
B

A/c

36.18
9.87
16,14
8.19
33.71
8.81
8.89
0.28
8.82

96.33

0.86
8,88
8.83

12 oxygens

17.93
8.80

98.12

2.95
0.85

3.08

8,98
1,10
8.01
8.88

2.81

8.80
8,82
2.95
8.81
8.80

2.99

54.66
8.86
8.77
8.88
8.46
44.85

97.79

8,82
8,12
8.81

16.96
0,48

99.48

2,97
8,83

3J0

8.98
1,03
8.81
8.88

2.82

8.83
8.83
2.91
8.82
8.88

2.98

51.10
8,88
8.88
8,98
8,54

46.58
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OVL-3 Garnet analyses

Brain,
Point
Optics

Si 02
A1203
FeQ(T)
figO
CaO
Na2Q
Ti02
HnO
Cr203

8A1-1
(3)
<

37.42
18.19
16.88
8.18
34.98
8.82
8.88
8.24
n.d,

BA1-2
(3)

37.67
8,89
18.17
8,19
34.98
I.0B
2.02
8.23
n.d.

6A2-1
(3)c

37.81
14.34
18.48
8.19
35.37
8.81
1.36
8.48
n.d.

BA2-2
(3)QC

A/c

37.93
12.23
13,66
8.28
35,49
8.81
8.42
8,24
n.d.

8A2-3
(3)ir

37.71
18.17
16.28
0.23

35.88
8.81
8.15
8.22
n.d.

6A2-4
(3)or

38.34
11.85
16,82
8.21

34.75
8,88
3.88
3.33
n.d.

6A3-1
(3)c

38.38
14.74
18.82
8.23
35.89
8.81
1.49
8.39
n.d.

BA3-2
(3)r

>

37.6?
11.57
14.72
8,19

34.97
8.81
8.17
B.33
n.d.

BA4-1
(3k
I/y

38.5?
13.88
11.96
8.28
35.8?
8.81
8.99
8.37
n.d.

6A4-2
(3)r/Q
A/c

37,82
8.22
18.86
8,21
34,43
0.81
8.83
8.27
n.d,

Sui 99,19 188.12 99,88 .18 99.82 188.78 .32 99,63 181,85 99,85

Forisula basis = 8 cations, 12 oxygens

Fe203(c) 17.86 
FeO(c) 8.88

28.19
8.88

Sui(Adj) 188.97 102.14

11,19
8.33

181.88

15,18

181,78

18.89
8.88

181.63

17,84
8,68

182.48

9.49
1.48

181.27

16.35

181,26

11.84
1.30

182.23

28,95
8.88

[81.14

Si 
Al

2.9? 
8.83

1.99

3.01

2.98
8,32

3.88

2.94
8.86

3.88

2.96
8,84

3.88

2.97

3.88

2.99

.88

2.97
8.83

3.88

2,96
8,84

3.88

2,88 1. 2.88 2.88 2. 1.95 2,81

3, 3.82 3.88 3. 2.99 3.85 2.99

2.97
8,33

3.88

1.97

3.83

2.96
3.84

3.88

Al
Fe+3
Ti
Cr

8.92
1.87
8.88
8.88

8,88
1.28
8.88
8.88

1,25
8.65
0.88
8.88

1,88
8.89
8.82
8.88

8.92
1.87
8.81
8.88

1.88
1,88
8,88
8.88

1.31
8.55
8.89
8.88

1,83
8.9?
8.81
O0

1.23
8.69
8,06
8.88

3.74
1.26
8,88
8.88

2,88

Fe+2
Hg
Ca
Hn
Na

8.88
8.82
2.97
8.82
8.83

8.88
8.82
2,96
3.81
8,88

8.82
8.82
2.94
8.83
8.88

8.88
8,82
2,96
8.82
8.88

0.00
8.82
2.96
8.81
8. 83

8.84
8.82
2.98
8. 82
8,88

8.18
8.82
2.91
8.83
8.88

8.88
8.82
2.94
8.82
00

8.88
8.82
2.89
8.82
8.88

8,88
3.83
2.95
8.82
8.88

3.88

Ad
Uv
Py
Al
Sp
Sr

53.88
8.88
8.71
8.88
8,54

45.75

59.71
8,38
8,74
8, eg
8,44

39.18

32.85
8.88
8.74
8.71
8.88

64.82

44.36
8.88
8.77
8,88
8.53

54.34

53.44
8,88
8.78
8.88
8.49
45.29

49,98
8.88
8,81
1,49
8.73

47.87

27.92
8.88
g.78
3,22
8.86

67,22

48.89
8.88
1.74
8.88
8.73

58.44

34.53
8.88
8.77
2.81
8.81
61.88

62.68
8.88
B.83
0.88
8.61

35,88
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QVL-3 Garnet analyses

Grain 6A5-1 SA5-2 6A6-1 8A6-2 6A7-1 6A7-2
Paint <3)c (3)r c r/EPl r/EPl c
Optics I/y A/c < A/c >

Si 02
A1203
FeO(T)
HgO
CaO
Na2Q
Ti02
HnO
Cr2Q3

34.83
8.83
28.88
8.21
33.17
8.88
8.81
8.24
n.d,

37.43
9.82
17.98
8.28

34.82
8.82
8.88
8.25
n.d,

38.25
12.28
13.42
8.19
34.87
8.81
8.33
§.28
n.d.

37.56
9.78
17.11
8.21
34.89
8.88
8.87
8.25
n.d.

36.86
9.31
17.85
8.21
34.66
8.88
8.8<?
8.22
n.d.

37.12
11.19
13.97
8.22
34.52
8.88
1.38
8.36
n.d.

SUB 97.37 99.72 99.47 99.87 98.48 98.76

Formula basis = 8 cations, 12 oxygens

Fe203(c) 32.89 19.89 14.85 18.26 18.94 14.81 
FeQ(c) 8.88 8.88 8.77 8.67 8.88 8.64

Sui(Adj) 188.58 181.71 188.87 188.89 188.29 188.24

Si 2.93 2.97 3.88 2.99 2.95 2.95
Al 8.88 0.83 8.88 8.81 8.85 8.85

Z 2.93 3.88 3.88 3.88 3.88 3.88

Al
Fs+3
Ti
Cr

Y

Fe+2
Kg
Ca
Hn
Ha

8.88
2.83
8.88
8.88

2.83

8.88
8.83
2.99
8.82
8.88

8.81
1.19
8.88
8,88

2.08

8.ii
8.02
2.96
8. 82
8.88

1.13
8.83
8.82
8.88

1.98

8.85
8.82
2.93
8.81
1.88

8.91
1.89
8.88
8.88

2.81

8.84
8.82
2.91
8.82
8.88

8.83
1.14
8.81
8.88

1.98

8.88
8.83
2.98
8.81
8.88

1.88
8.89
8.88
8.88

1.97

8.84
8.83
2.94
8.82
8.88

3.83 3.88 3.82 2.99 3.82 3.83

Ad
Uv
Py
Al
Sp
Br

93.59
8.88
8.85
8.88
3.55
8.88

58.99
8.88
8.78
8.88
8.56

39.66

41.78
8.88
8.75
1.69
8.45

55.41

54.65
8.88
8.83
1.49
8.56

42.46

56.69
8.88
8.83
8.88
8.58

41.99

44.59
8.88
8.83
1.43
8.81

52.29
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451-332 Barnet analyses

6rain
Point
Optics

Si 02
A1203
FeQ(T)
ilgG
CaQ
Na20
Ti02
HnO
Cr203

6A1-1
C3k
A/c

37.58
14.58

9.75
8.46
36.85
8.81
1.38
8.27
n.d.

6A1-2
(3)r/EPl
A/c

37.58
9.82
17.26
8.23
34.86
8.81
8.18
8,28
n.d.

8A2-1
r/EPi
A/c

37.48
18.30
16.52
8.22

34.89
8,81
8.22
8.24
n.d.

6A3-1
r/Il
A/c

37.22
8.34
19.81
8.18

34.42
8,82
8.31
8,27
n.d.

6A3-2
r
I/c

38.88
11.38
14.78
8.33
34,98
8.88
8.96
8.37
n.d,

BA3-3
ir
A/c

38.18
12.46
14.85
8.25

35,31
8.81
8.18
8.26
n.d.

GA3-4
c
I/c

37.38
15.43
9.34
8.35
36.46
8.88
8.32
B.31
n.d.

SA4-1
r
A/c

37,28
9.29
17,97
8.24

34.21
8.81
8.28
8.29
n.d,

6A4-2
ir
I/c

38,14
12.95
13.16
8.26
35.42
8.88
8.27
0.58
n.d.

BA4-3
oc
A/c

38.86
12.78
13,38
8.22

35.36
8.88
8,85
8.19
n.d.

Siii .22 99.88 99.77 .66 .62 99.59 99.49 99.88

Foriula basis = 8 cations, 12 oxygens

Fe203(c) 18,83 
FeQ(c) 8.88

19.18 18,35
8.88

Sui(Adj) 181.18 182,14 181,63

21.12
8.88

181.S3

15.62
8.64

182.22

15.61
8.88

102.18

18.38
8.88

138.63

19.79
8.16

181,47

14.62
8.88

182.16

14.78
8.08

181.36

Si
Al

Z

Al
Fe+3
Ti
Cr

2.98
8.18

3.88

1.23
8.63
8.88
8.88

2.96
8.84

3.82

8.87
1.14
8.81
8.88

2,95
8.85

3.88

8.91
1.89
8.81
8.88

2.96
8.84

3.88

8,74
1.26
8.82
8.88

2.96
8.84

3.88

1.81
8.92
8.86
8.88

2,96
8.84

3,88

1.18
8.91
8.81
8,88

2.89
8.11

3.88

1.38
8.68
8.82
8.88

2.96
8.84

3.88

8.83
1.16
8.81
8.8@

2.95
0.85

3.88

1.13
8.85
8.82
8. 88

2.97
8.83

3.88

1.14
8.87
8.88
8.88

1.94 2.81 2.82 1.98 2.82 1.92 2.83 2.88 2.81

Fe+2
Hq
Ca
Kn
Na

8.88
8.85
2.99
8.82
8.88

8.88
8.83
2.94
8.82
8.88

8,88
8.83
2.95
8.82
8.88

8,88
8.82
2.93
8.82
8.88

8.84
8.84
2.91
8.82
8.88

8,88
8,03
2,93
8,82
8.88

8.88
8.84
3.82
8.82
8.88

8.81
8,83
2.91
8.82
8.08

8.88
8.83
2.94
8.83
0.88

8,88
8.83
2.96
8.81
8.88

2.99 2.99 2.98 3.82 2.98 3.86 2.97 3.88 2.99

Ad
Uv
Py
Al
Sp
Br

31.48
8.88
1.76
§.88
8.59

66,25

56.42
8.88
8,98
8.88
8.62

42.86

54.86
8.88
8.86
8.88
8.53

44,55

62.97
8.88
8.71
8.88
8.61

35,72

45.99
8.88
1.29
1.48
8.82

58.58

45.27
8,88
8.96
8,08
8.57

53.28

29.65
8.88
1.32
8.88
8.67

68.37

58.89
8.88
8.94
8.35
8.69

39.17

42.38
8.88
1.88
8.88
1.89

55,62

43.12
8.88
8.85
8.88
8.42

55.61
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451-332 Barnet analyses

Brain
Point
Optics

Si 02
A12Q3
FeO(T)
RgO
CaO
Na2Q
Ti02
HnO
Cr2Q3

GA4-4
c
I/c

37.38
15.82
9.14
8,46
35,98
8.88
1.95
8.29
n.d.

6A5-1
c
A/c

37,91
14,88
9.26
8,45
35.58
8.88
2,15
8.29
n.d.

8A5-2
ir
I/c

37.78
12.48
12.77
8.38
35,48
8.88
8.67
8.43
n.d.

6A5-3
or
A/c

38.85
13.11
13,82
8.28

35.35
8.83
8.31
8.29
n,d.

8A6-2
/EP3
A/c

38.68
14.27
11.43
8.31
35.63
8.82
8.48
8.39
n.d.

BA6-3
c
A/c

38.34
14.67
18.15
8.29
36,12
8.82
8.84
8,22
n.d.

BA7-1
c
I/c

37.11
16.18
8.83
8.42

36.11
8.81
8.47
8.28
n.d.

8A7-2
r
A/c

37.87
12.58
11.81
0.41

35.57
8.81
2.64
8.24
n.d.

138.14 .44 99.83 188,36 181.13 188.65 99.41 .25

Foriula basis - 8 cations, 12 oxygens

Fe2Q3(c) 18.15 
FeO(c) 8.88

9,64
8.58

Sui(Adj) 181.15 181.48

14.19
8.88

181.25

14.47
8,88

181.81

12.78
8.88

182.48

11.28
8.88

181.78

9.81
8.88

188.39

11.85
1.86

181.35

Si 
Al

2.89
8.11

2.92
8.88

3,88

2.94
8.86

3.88

2.95
8.85

3.88

2.96
8.84

3.88

2,95
8.85

3.80

2.87
8.13

3.88

2.95
0.85

3.88

Al
Fe+3
Ti
Cr

1.25
8.59
8.11
8.88

1,27
8.56
8,12
8.88

1.89
8.33
8.84
8.88

1.15
8,84
8.82
8.88

1.25
8.73
8.82
8.88

1.27
8.65
8.85
8.88

1.34
8.57
8.83
8.88

1,18
8,65
8.15
8.88

1.96 1,95 1.97 2.81 2.81 1.98 1.94 1.

Fe+2
Ng
Ca
Hn
Na

8.88
8.85
2.97
8.82
8.88

8,84
8,85
2,94
8,82
8,88

8.88
8.83
2.97
8.83
8.88

8.88
8.82
2.94
8.82
8.88

8.88
8.84
2.93
8.83
8,88

8.88
8.83
2.97
8.81
8.88

8.i8
8.85
2.99
3.82
8.88

8.07
8.85
2.97
8.82
8.88

3.84 3.85 3.83 2,99 2.99 3,82 3.86 3.18

Ad
Uv
Py
Al
Sp
Gr

29.51
8.88
1.77
8.88
8.63

68.89

28.25
8.88
1.74
1,26
8.64

68.18

41,56
8,88
1,16
8.88
8.95

56.33

42,82
8.88
8.77
8.88
8,63

56.58

36.56
8.88
1.18
8.88
8.84
61.42

32,59
8.88
1.11
8.88
8.48

65,83

27.96
8.88
1.58
8.88
8.68

69.86

33,18
8.88
1,62
2.36
8.54

62.48
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85JHg7B Barnet analyses

BA6

S102
£* vfl- 
 ^ i i. U  _-

^eG(T)
Mnfl

CaO
Na2Q
TiG2
flnO
Cr20Z

Sus

Formula

Fe2Q3(r)
FeOk!

SufAdj)

q-:

Al

7

Al
Fe+3

Ti
Cr

Y

Fsr2

Kg
Ca
Hn
Na

X

Ad
Uv
Pv
Al

Be
Or

36, 58
0.32

17. ae
S .IT

34,34
0:81

1.7?
8,22
n.d.

98,23

basis =

18.33
2,85

108.88

2.95
ra nr

3,88

8,75
1,18
8. IB
g.33

! Q"

2, 36
8.39
2. ^8
3,32
2.33

3.B5

55 = 51
3,83
8.12
1.95
n c * 
ffl.Ji

41,91

37.**
<  : ---i
i i -. i .i

14.65
8.18

TS 40

8 , 8 1
3,56
B.25
n.d.

09,32

3 cations,

16.85
8.21

« ns n / ra 
iSSi,38

? 97

§,33

7,35

l.Bl
B.96
8,33
3.38

2.33

0.81
B.S2
2,94
8,32
O3

3.33

*7,B4
3,83
2.71
0.45
2,56

58,44

37,36
1 * , 92

1 1 7 v

3,13
34 « 95

8J3
3.68
8.22
n.ci.

nn HT
70, Q-.>

12 oxygens

15,1!
§,12

131,34

2,96
3,34

f r»n 
J.5J8J

1.87
3.91
3.84
8.8B

2.31

2,81
3, §3
2.97
3.31
8.33

2,99

44. *<

3,88
3=12
 ", 26

8,49
54, lo

  ; in 
JO, .'«

7.96
i 7: t 1 i

2,83
 ? ys ^ r

8,82
8.88
n < / 
Si, iO

n.d.

98,42

21,24
2.33

188,54

2,96
3,34

3.88

3=72
1.29
3,88
8.8B

 j nn

3.33
8.88
2.98
3,31
3,32

2,99

63.98
8.8B
3.12
B.8B
O6

35.54

37 = 27
9,17

1 / . 3u
g«85

Ti c<

0.88
0,73
0,15
n.d.

99,20

18,46
8.74

131,14

2,97
3,33

3, 83

8.B4
i . 1 1
0.84
8.88

1,99

8. 85
B.B1
2,95
B.81
2.33

3,3!

55.57
(8.88
2.23
1.65
n 74
if . Of

4 1? '"i

37.62
1L34
15 = 43
8.86

3^,45
3, §3
3,16
3,23
" , d ,

99.26

16,39
e.6P

130,93

2.97
8.33

3,38

1.83
8,98
8=31
08

2,32

3, 84
? 81*.- 3 W i

2.92
8.3!
8.BB

2,98

48.61
8.33
f» --:.1 
U. £t

1.58
e,45

49,21

77 a -7 
 j / , t /

 !   nr 
i _ , it

14,^2
3,85

35, 1«
3,33
i re/
iaSQ

ra ~7a. £ - 

n.d.

99,66

15,56
2=4!

i !? i n 4
I tl i a i i

2,95
8.85

3,88

1.08
2.Y2
3,36
8.33

1,99

8.03
8.81
2.97
3.32
3.30

3.1!

46,27
3.38
a nn 
B.iffl

S.91
3.5!

52.1!

36.58
8,48

!8,24
3,3!

34,42
8.30
3,39
3.19
n.d.

98,33

-- n n s 
X3, Bf

S rifi 
s USJ

138,83

2,96
3,14

3JS

8,76
1,22
3.B2
0.88

2.83

8. 88
3,83
2,98
3, il

S 0iLc t i.- 5*

3.33

63,78
3.31
8.84
9.03
2.43

38,75

35 = 4!
3:22

28.14
8,33

33.29
8.83
3,88
n f ,  
«!. iD

n.d,

i}7 37

31.26
8,83

1H.14

2.99
a .11
S) . ti 1

3,88

2,0!
1,99
8.88
3,83

2.83

B.BB
0J3
2.99
8.81
3. .33

3.13

99.86
8. 88
8.88
8,88
8.38

S CI 
a JC

36.. 8!
T an
; , -ta

19, 2 C
/s an 
Sf.BS

34,36
S.B8
8,54
0,23
n.d.

98.4!

21 = 43
8.18

1S3.55

2.91
8.89

3.3e

3,53
1,38
3. S3
8.88

1,96

0.BB
8.3S
3.B2
3.32
i.ie

3.34

64.52
8. S3
B.BB
2.33
3,52

34,96
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S k a r ri D s a m pies

CB traverse

76CB2 1 (N end)

76CB3

76CB4

76CB5

76CB6

76CB733

76CBS

76CB9

76CB10-*

76CB11 (S end in Contention Pit)

other samples

85JHI07

85JHI 12

85JH113

85JHI 14

85JH125

85JH126

85JH127

85 J

1 T h r e e s e c t i a n s s t u died f a r t wo s a rn pies, 7 6 C B 2 a n d 7 6 C B 2C p 
FI s 1 i d e s w e r e s LI ta s e q Li e n 11 y u s e d by Theodore i o r f 1 u id i n c 1 u. s i o n 
s t. u. d i. e s 5 F1 s 1 i d e s a r e t h i c k e r t h a n o t h e r s t h e r e -f o r e colors a n d 
a n i s o t r o p .1 s m m a y n o t b e a c c u r a t e

 *- Two samples stLidieds a and b

^ S a m p 1 e r e p r1 e s e n t s a 1 o o s e b 1 o c k o -f m i n e r a 1 i z e d s k a r n -f r o m 
t. h e C o n t e n t .1 o n F:' i t

T h i'- e e s a m p 1 e s s t u d i e d s a , b , c



'6CB2 (FI section) Sarnet analyses

Brain
Point
Optics

Bi02
A1203
FeQ(T)
HgD
CaO
Na20
Ti02
HnO
Cr2Q3

6A1
c
A/c

I3A1
36.39
5.83
21.63
8.84

34.35
8, 82
8.16
8,21
n.d.

BA2
c
A/c

,2,3 = early)
36.34
6.21

21.38
8,87

34,52
8,82
8.11
8,27
n.d.

6A3
c
A/c

36.73
5.45
22.25
8.83
34,64
8.82
8,83
8.16
n,d.

6A4-1
r
A/c

(6A4
36,73
6,34

21,48
8.86
34.48
8.81
8. 85
8,23
n.d,

6A4-2
r
A/c

= late)
37.27
7.57
19.96
8.83
35.38
8.81
8.12
8.21
n.d.

GA4-3
ir
A/c

36.77
7.12
28.35
8.86

34.79
8,81
8.23
8.25
n.d.

8A4-4
QC

I/y

35.34
8.86
29.23
8.89
33.87
8.88
8.82
8.19
n.d.

98,63 98,92 99.31 99.38 .47 99,58 98.88

Fariula basis = 8 cations, 12 oxygens

Fe203(c)
FeO(c)

SuffiCAdj)

Si
Al

2

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Ha

X

Ad
Uv
Py
Al
Sp
Sr

24,83
8.88

181.83

2.95
8.85

3.88

8,51
1,47
8.81
8.88

1.99

8.88
8. 88
2.99
8.81
8.88

3.81

72.92
8.88
8.16
8.88
8.48

26.44

23.75
8.88

181.29

2.94
8,86

3,88

8,53
1.44
8.81
8.88

1,98

8.88
8.81
2.99
8,82
8,88

3.82

71,48
8,88
8.28
8.88
8.61

27.63

24.72
8.88

181,78

2.96
8.84

3.88

8,48
1.58
8.88
8.88

1,99

8.88
8.88
3.88
8.01
8,88

3.81

74.62
8.88
8.12
8.88
8,36

24.98

23,86
8.88

181,76

2.95
8,85

3.88

8,56
1.44
8,88
8,88

2,88

8,88
8.81
2,97
8.82
8,88

3.88

71.65
8.88
8,24
8.88
8,52

27,59

22.18
8.88

182.69

2.95
8.85

3.88

8.66
1.32
8.81
8.88

1.99

8.88 
B.88 
2.99 
8.81 
8.88

3.81

65.54
8.88
8.12
8.88
8.47

33.88

22.61
8,88

181.84

2.94
8,86

3.88

8.61
1,36
8,81
8.88

1.99

8.88
8,81
2,98
8.82
8.88

3,81

67.53
8,80
8.24
8.88
8.56

31.67

32.47
8.88

182,84

2.93
8.81

2.94

8.88
2.83
8.88
8.88

2,83

8.88
8.81
3.81
8.81
8.88

3.83

99.28
8.88
8.36
8.88
8.44
8.88

38



76CB2 (FI section) Garnet analyses

Srain
Point
Optics

Si 02
A12Q3
Fiom
HgO
CaO
Na2Q
Ti02
HnO
Cr2C3

6A5-1
8 r
<

35.58
0.08

28,9!
8.84

33,93
8.88
8.82
8.15
n.d,

SA5-2
28

(8A5 =
35.18
8.88

29.13
8.84

33.82
8,81
8.08
8.11
n.d,

6A5-3
48

late)
35.88
8.88

29.82
8.05

33.71
8.82
8.81
8.11
n.d.

BA5-4
68

35,17
8.88

29,14
8,85

33,83
8,88
8.82
8.16
n.d.

SA5-5
38

35.12
8.88

28.96
8.83

33.67
8.02
8.80
8.09
n.d.

8A5-6
188
I/y

35,58
8.80

29,12
8.04

33,84
8.88
0.00
8,18
n.d.

6A5-7
128

35.34
8.08
29.19
8.84

33.98
8.81
8.80
8.89
n.d.

6A5-8
148

35,23
8,88

29.44
8.84

33.73
8,81
8,80
8.14
n.d.

BA5-9
160

35.55
8.88
29.28
8.86
33,82
8.82
8.82
8.12
n.d,

6A5-18
130

>

35.27
8.88

29.61
8.81

33.84
8.88
8.83
8.12
n.d,

Sui 98, 98.29 98.88 98.37 97.89 98,68 98.65 98.59 98.79 98.88

Foniiula basis = 8 cations, 12 oxygens

Fe2Q3(c) 32,12
FeQ(c) 8.88

Sus(Adj) 101.76

32.36
8,08

32.24
8.88

101,22

32.37
8.88

181,68

32.17
0.88

181.10

32.35
8.80

101.83

32,43
8.88

32.71
8,88

181,39 101,86

32.44
8.88

182.83

32.98
0.08

182.17

Si 
Al

2.95
8,08

2.95

2.93

2.93

2.93
8.80

2.93

2.93
8,88

2.93

2.94
3.80

2.94

2,95
8.88

2,95

2.94
8.88

2.94

2.93

2.93

2.95
0,00

2.95

2.93
3.03

2,93

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

X

8,88
2.81
3.38
8.38

2.31

8.80
8.30
3.82
3,81
8.88

3.84

8.38
2,83
8,80
0,80

2,83

8.38
8,38
3.82
3.31
8.88

3,04

8.03
2.83
0,88
8.83

2.83

8.80
0.81
3.82
8.81
8.88

3.84

8.88
2.03
3,38
3.88

2,83

3.38
8,01
3,12
3,81
0.83

3.84

8.00
2.83
8.80
8.83

2.03

0.80
8.80
3.82
8.81
8.88

3.83

8.08
2.82
0.88
8,83

2,02

8,80
3,08
3,81
8,81
8.80

3.83

0.88
.2.83
0.88
3.88

2.83

8.83
0.80
3.82
8,31
8.08

3.04

0.08
2.85
8.88
8.00

2.05

0.88
8.33
3.81
3.01
8.88

3.82

8.88
2.83
3.83
8.88

2,03

8.88
8.01
3.81
3.01
8.03

3.82

0.83
2.85
3.88
8,88

2.86

3.88
8.88
3.81
8.01
0.88

3,82

Ad
Uv
Py
Al
Sp
6r

99.49
8.83
8.16
8.38
8.35
0.88

99.58
8,03
8.16
3,08
8,25
3.83

99.54
3.88
8.23
8.88
8.26
8.38

99,43
0.80
0.20
8.38
8.37
3.33

99.67
8.88
8.12
8.33
8.21
8,38

99,61
3.03
8.16
8.33
8.23
8,00

99.63
3.80
8.16
0.88
8.21
3.30

99.52
8.33
8.16
0,08
8,32
8,88

99.48
0.33
8.24
8.88
8.28
0.08

99,69
0,88
8.04
3.88
8.27
8,03

39



76CB2 (FI section) Garnet analyses

Grain
Point
Optics

Si02
A12Q3
FeO(T)
HgO
CaO
Na2C
Ti02
HnO
Cr2Q3

6A5-11
288

I/y

35,48
8.88
29.87
8.82
33.73
8.81
8.88
8.14
n.d.

GAS- 12
228

boundary

35.76
3,43
24.27
8.84
34.53
8,31
8.86
8.15
n.d,

6A5-13
248
< zoned

37.41
9.33
17.88
8.86

35.61
8.82
8.87
8.18
n.d,

6 AS- 14
268
area/c

37,18
8.46
18.85
3.85

35,12
8.81
8.83
8,15
n.d,

8A5-15
288

>

36.95
9.83
17.34
8.86
35.56
8,32
8,84
8.25
n.d.

GAS- 16
388
boundary

37,47
9,14
16.58
8.85
35.88
8.82
8,83
8,28
n.d,

GAS- 17
328

\

36.88
7,28
19.49
8.87
35.88
8.88
0.93
8.19
n.d.

SA5-18
348

zoned

37.32
8.88
17.93
8.86

34.56
8.82
8.19
8,34
n.d.

GftS-19
368

area/oy

36.22
7.96
13.46
8.86
34.82
8.81
8.17
8.3!
n.d.

SA5-28
448

>

36,88
5,24

22,94
8.85

34.34
8.81
8,88
8.24
n.d.

98.37 98.25 99,76 99.85 99.25 99,29 98.94 99.22 98.81 98.98

Foriuia basis = 8 cations, 12 oxygens

Fe203(c5 32.38 
FeQ(c) 0.88

26,96
8.88

18.98
8.88

28.85
8,88

19.26
8.83

18,42
8,88

21.65
8.88

19.92
8.88

28.51
8.88

25.49
8,88

Sui(Adj) 181.68 188,94 181.66 181,85 181.17 181.13 181.18 181.21 181,45

Si 
Al

2.95
8.83

2,94
8,36

2.96
8.84

2.97
8,33

2.94
8.86

2.97
8.83

2.96
8.84

2.98
8.82

2.93
8.87

2,92
8.83

2.95 3.88 3.88 3.88 3.88 3.88 3.88 3.88 3.88 3.88

Al
Fe+3
Ti
Cr

Y

Fe+2
tig
Ca
Hn
Na

X

8.88
2.83
8.88
8.88

2,83

8.88
8.88
3.81
8.81
8.88

3.83

8,2?
1.67
8.83
8,88

1.94

8,88
8.88
3.84
8.81
8.88

3.86

8.83
1.13
8.88
8.88

1.96

3,88
8.81
3.82
8.81
8.88

3.84

8,77
1.21
8,88
8.88

1,98

8.88
8.81
3.81
8,81
8.88

3.82

8.79
1.15
8.88
8.88

1.94

8.88
8.81
3.83
8.82
8,88

3.86

8.83
1,18
8,88
8,88

1.93

8,88
8,81
3.85
e,8i
3,38

3.87

8.65
1.31
8,88
8.88

1,96

8.88
8.81
3.82
8.81
8.88

3,84

8.81
1.20
8.81
8,28

2,81

8.88
8.81
2.95
8,82
8.88

2.99

8.69
1,25
8.81
8.88

1.95

8.88
8.01
3.82
8.82
8.88

3.85

8.43
1,56
8.88
8.88

1,99

8J8
8.31
2,99
8,82
8,88

3.81

Ad
Uv
Py
Al
Sp
Gr

99.59
8.88
8.88
8.88
8.32
8.83

82.46
8.88
8.16
8.88
8.34

17.84

56.86
8.88
8.23
8.88
8.48

43.38

59.98
8.88
8.28
8.88
8.34

39,48

57.83
8.88
8.23
8.88
8.56

42.17

54,88
8.88
8.28
8.88
8.45

44.56

64.94
8.88
8.28
8.83
8.43

34.35

59.78
8.88
8.24
8.88
8.77

39.29

61.76
8.88
8.24
8.88
8.78

37.38

76.88
8.88
8.28
8.88
8,54

22,45



76CB2 (FI section) Garnet analyses

Brain
Point
Optics

Si02
A12Q3
FeQ(T)
HgO
CaQ
Na20
Ti02
HnO
Cr203

6A5-21
488
< zoned

34,93
8.B8
28.78
8.85
33.41
8.81
OB
8.16
n.d.

8A5-22
588
area/o

35.14
8,88

29,88
8,84
33.33
8,38
8.88
8.14
n.d.

SA5-23
1494

>

35.14
8.B8

28.73
8,87
33,45
8.82
8.81
8.15
n.d.

6A5-24
2756c
I/O

34.79
8.88

28.83
8.82
33.58
8.88
8.88
8.13
n.d.

6A6-1
c (3)
A/c
(6A6 =
36.48
8.48
17.81
8.13
35.32
8.81
2.14
8.27
n.d.

BA6-2
r (35
A/c

early)
37.14
7.72
19,53
8.84

35.16
8.B2
8,88
8.17
n.d.

SUlTi 97.26 97,65 97.57 97.35 99,76 99.78

Fonula basis = 8 cations, 12 oxygens

Fe2Q3(c) 31,89
FeOCt! 8.88

Swi(Adj) 188,45

8.88

188,87

31,92
8.88

188.76

32.83
8.88

188.55

18.98
8.88

181.65

21.78 
8.8B

181,95

Si 
Al

2.94
8.88

2.94

2.95
8.88

2.95

2.95
8.88

2.95

2.93
8.88

2.93

2.9B 
3.10

3.88

2,96
8.84

3,88

Al
Fe+3
Ti
Cr

Y

Fe+2
Hq
Ca
Hn
Na

8.88
2.82
8.88
8.88

2.82

8.88
8.81
3.82
8.81
8.88

8,88
2.84
3.88
8,88

2.84

8.88
8,81
3,88
8,81
8.80

8.88
2.82
8.88
8.88

2.82

8.88
8.81
3.81
8.81
8.88

8,88
2.83
8,88
8.88

2,83

8.88
8.88
3.83
8.81
8.8i

8.69
1.13
8.13
8,88

1.95

8.88
8.82
3.81
8.82
8.88

8.68
1.38
8,88
8.88

1.98

8.88
8.88
3.88
8.81
8.88

3.84 3.01 3.83 3.84 3,85 3.82

Ad
Uv
Py
Al
Sp
Gr

99.42
8.88
8.21
8.88
8,38
8.80

99,51
8.08
8.16
8.0i
8.33
8.88

99.36
8.88
8.29
i.88
8.35
8.88

99.61
8.88
8.88
8.88
B.38
0.88

56.98
B.88
8.52
8.88
8.61

41.89

64.48
I.B8
8,16
8,88
8,38

34.98
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76CB2C (FI section) Sarnet analyses

I 8A1-2 BA1-3 BA1-4 6A1-5
288 408 688 888 

Traverse perpendicular to groHth zones

BA1-6 BA1-7 SA1-8 6A1-9 
1688

SA1-18

Si02
A1203
FeQ(T)
HgO
CaO
Na20
Ti02
HnO
Cr203

But

K2Q

36.73
5.73

22.82
8.19

33.51
8.82
8.82
8.24
8.88

98.46

8.8*

35.72
8,58

27,53
8.29
32,91
0,88
8.02
8.18
8.88

97.15

8.82

35.65
1,92

25.98
8.22
33.49
8,81
8,88
8,14
8.88

97,33

8.88

across a
35.93
4.17
23.23
8.28

33,41
8.82
8.88
8.15
8.88

97.11

8.88

large, late crystal
36.68
6.21
21.88
8.22
33.97
8.82
8.12
8.28
8.88

98.42

8.88

35.58
8.39

27.94
8.27

32.98
8.88
8.88
8.13
0.08

97.21

8,01

35.46
8.52

28.13
8.26

32.82
8.81
8.88
8,13
8.88

97.33

8,83

35.21
8.87

28.21
8.25
32.97
8,82
8,80
8,14
8.81

96,88

0.80

35.32
8.13

28.11
8.22
33.18
8.81
8.88
8.12
8,08

97.81

8.88

35.17
8.82
28.24
0,26

32.92
8.81
8.88
8.17
8.88

96,79

8,88

Foraiila basis = 8 cations, 12 oxygens

Fe2Q3(c! 24.18
FeQ(c) 8.33

Sua(Adj) 188.87

8.59

.21

28.77
8.88

188.28

25.81

99.69

23.33
8.88

188.75

31.04

.31

31,25
0.88

188.45

31.34
8.88

188.81

31.23
8.88

188.13

31.37
8.88

99.92

Si 
Al

2.99
8.81

3.00

3,08
8.88

2.97
8.03

3.88

2.98
8,82

3,88

2.98
8.82

3.88

2,99
8,81

3,88

2.98
8.82

3.88

2.97
8.81

2.98

2.98
8.81

2.99

2,97
8.88

2.98

Al
Fe+3
Ti
Cr

V

Fe+2
Mg
Ca
Hn
Na

31

8.54
1.48
8.88
8.88

2.81

8.82
8.82
2.92
8,02
8.88

2,99

8,86
1.93
8,88
8.88

1,99

8.88
8,04
2.96
0,81
0.00

3.81

8.16
1.81
8.88
8.80

1,97

0.80
8.83
2.99
8.81
8.88

3,83

0,39
1.61
8,88
8.88

1.99

0.88
8.82
2.97
0.81
8.08

3,81

8.57
1,42
8.81
8.88

2.88

8.88
8.83
2.95
8.81
8.88

3.88

8.83
1,96
8.88
8,88

1.99

8,88
8.83
2,96
8.81
8.88

3,81

8.83
1.97
8.88
8.88

2.80

8.88
8.83
2.95
8.81
8.08

3.88

0.00
1.99
8.88
0.88

1.99

8.88
3.83
2,98
0.81
8.00

3.83

8.03
1.98
0.88
8.88

1,98

8,08
8,33
2.99
8,81
8.88

3,83

8.88
2,88
8,88
8.88

2,88

8.88
8.33
2.98
8,81
8.88

3,33

Ad
Uv
Py
Al
Sp
Br

73.67
8.88
8.77
8,75
8.55

24.27

96,74
8.88
1.21
8.00
0.24
1.81

89.85
8.88
8.91
8.88
8.33
8.91

88.17
3.88
8.82
8.08
8.35
18,65

71.85
8.80
0.89
3.88
8.46

27.68

98,81
8.38
1.13
8,00
0,31
0.55

98.33
8.83
1.88
8.88
8.31
8.28

98.60
8.83
1.84
8.88
8.33
3.88

98.66
8.88
8.92
8.88
8.29
8.13

98,52
8.08
1.88
8,38
8.48
8.80

42
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6CB3 Sarnet analyses

UptiCE

37.86
12.89
8.33
3 7?

35.36
8,88
2.42

37.
16,
4.
0.

TC
 JJ,

3.
i. *

09
33
98
79
  .'.

e2
r. !

^criula basis = 8 cations, 12 oxypens

Fe2G3(d 9,25 5.53
e.ee s.se

) 99.15 99.31

1.13 1.38
S«55 8.32
8.14 8,17
3.08 e.95

Fe*2 8. m
1q g,89 g,89
Ca 3,?i 2=98
Hn Ul 8,81
Na 8.88 8.88

3.88

Ad 27.96 16.36
Uv 4.19 2.45
Pv 2.92 3.89

8.24 
8r b4,6/ 77=84

48



76CB4 Garnet analyses

Grain 6A1-1 6A1-2 GA1-3 8A1-4 GA1-5 6A1-6 SA1-7 BA1-8 SAt-9 6A1-18
Point r/CR 17/CR 38/CR 59/CR /CR/ r
Optics * * * A/g A/g A/g A/g A/g * *

Si 02
A3 203
FeO(T)
HgO
CaO
Na20
Ti02
HnO
Cr203

41.16
4.88
2.46
8.94
26.70
8.85
12.84
8.11
8.51

38.88
5.54
3.81
5,13
29,63
8,01
17,83
8.83
1.19

39.41
6.32
18.41
4,48
33.38
8.81
3.78
8.86
1.86

38.35
13.87
8,18
1.42

34.83
8.83
2.89
8.13
8.95

37.86
18.68
14.89
8,24
34.24
8.81
8.84
8.37
1.84

38.19
11.54
8,17
8,24

34.31
8.88
1.34
8.58
5.58

37.83
16.69
6.97
8,44
36.25
8.82
8.79
8.28
8.55

37.19
8,38
18.39
8.28
34.89
fl.M
8.87
8.19
n.d.

37.84
18,93
18.63
8.26
34.77
8.81
1.86
8.48
n.d.

35.12
7,89
13.58
8.97
34.84
8.88
4.86
8.12
n.d.

Sum 96.85 181.25 99.55 98.97 188.17 99.87 99.74 99,31 95.18 96,58

* Points in between and around a broken chroiite grain; iany have high Ti as «ell as Cr and are non-stoichioietric| 
iay represent diffusion of Cr and Ti into garnet froi included chroiite and Fe-Ti oxide grains or aixture of 
fine-grained phases 
Sreen color in garnet is localized around chroiite.

Foriula basis = 8 cations, 12 oxygens

Fe203(c! 11.57 8,66 15,89 6.88 7.74 28.43 11.81 15.08 
FeO(c) 8,08 8,31 1.31 1.98 8.88 8.88 8.88 8.88

Su»(Adj! 188.71 99.83 181.68 188.56 188.51 181.35 96.28 98.88

Si 3.89 2.99 2.98 3.81 2.91 2.97 3.84 2.88 
Al 8.88 8,81 8.82 8.88 8.89 8.03 8.88 8,12

I 3.89 3.88 3.88 3.81 3.88 3.81 3.84 3.88

Al
Fe+3 
Ti 
Cr

Y 1.68 1,89 1.97 1.91 1.95 1.98 1.85 1.81

Fe+2
Hg
Ca
iln
Na

X

Ad 
Uv 
Py 
Al 
Sp 
Br

49

8.58
8.68
0,22
8,12

1,28
8.51
8.12
8.86

8.97
8.89
8.85
8.86

1,87
8.41
8.88
8.35

1.42
8.45
8.05
8.03

8.75
1.23
8.88
8.88

1.86
8.73
8.87
8.88

8.64
8,92
8.25
8.80

8.80
0.51
2.79
8.88
8.80

3.31

8.02
0.17
2.91
0,81
8.88

3,11

8.89
8.03
2.88
0.82
0.08

3.83

8,13
8.83
2.98
8.83
8.88

3.89

8.08
8.05
2.99
8.81
8.88

3.85

8.80
8.82
2.98
8.81

, 8.88

3.82

8.88
8.83
3.85
8.83
8.88

3.11

0.88
8.12
3.86
8.81
8,88

3.19

36.32
6.14

18.28
8.80
8.14

39.13

26.87
3.81
5.66
0.69
8.29

64.28

44.92
3.25
8.94
2.89
8.83

47.17

28.75
17.68
8.96
4.42
1.13

55.86

22.21
1.66
1.67
8.80
8.43

74.84

68.92
0.88
8,79
8.80
0.43

37.87

37.18
8.80
1.88
8.88
8.95

68.79

47.45
8,88
4.86
0.88
8.29

48.28
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3,§e

n O£ 
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3 PIS
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3 '33

e.ae
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8.28
3,43
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-\ ?7

22,81
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35, 82
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3=11
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9^,14
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24,45
0.80

1B1.5S
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i-.n

e,46
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0.81
e.u

!.?6

as r»n
S.Bt

BJ2
3.84
 1 s '
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7 as 
0 . Bt

-77 n- 
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8JS
8,88
0JS

8r25

25,83
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36,31
4.36

22,31
8.85

34.93
0.88
8,18
3.17
n.d.

98.B1
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S.BB
8.81
n n .1
a= S2S

24,79
8.88

181.29

2,95
a. as

3.SB

L42
i cn 
i , Ji

8.8J

8.88

< ga

2,ee
8.81
3,34
ra n *s; , S!i

8.80

3,26

75,18
rs n-i 
21, fiSJ

8.20
8,0B
8,39

24,23

SA3-1
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I/C

35,35
1,22

26,58
g,38

^7 pfi -   -' ; wi w

8.00

1. 11

8, ^2
- H

?B,64

tu it

3,22
8.00
s.sa

 n n c 7
i " , J J

OS

181,59

L s : 0

0,07

3,08

8,05
1.B4
3.S7
§,18

1.95

B.8B
§,81
3.81
8,83
B.8B

3.05

91,92
8.80
8.33
8,Bg
2,99
6,76

p A 7 1OMJ-*:
r

A/c

71 C7 
0-0 a u-C1

4,S0
11 r 7 
ii. JO

8,86

34,64
s, m
8.86
8.18
n.c.

98,80

8.80
3,13
8,88
0,3!

25.03
MB

101.30

2.97
0.B3

3.81

9 £7

i . J  : 

8,38
a.ea

1,96

8.8B
8.81
3,82
0.01
0.82

3.04

76,13
L88
0.24
8.80
0.41

23,21
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85JH140 Sarnet analyses

Brain
Point
Optics

SiQ2
A1203
FeQ(T}
ilgO
CaG
Na20
TiQ2
HnG
Cr2Q3

Sun

K2Q
F
Cl
SQ3

Foriula

Fs203(c)
FeQ(c)

SiiifitAdj)

Si
Al

Z

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
fin
Ma

I

Ad
Uv
Py
Al
Sp
8r

GA1-1

(

34.69
8.11
27.49
8.86
34.46
8.88
8.88
8.11
n.d.

96.92

8.88
8.13
8.88
8.83

basis = 8

38.54
8.88

99.97

2.92
8.81

2.93

8.88
1.94
8.88
8.88

1.94

8.88
8.81
3.11
8.81
8.88

3.13

95.41
8.88
8.25
8.88
8.26
4.88

6A1-2

A/c

34.66
8.18
27.92
8.82
34.67
8.88
8.88
8.12
n.d.

97.49

8.88
8.87
8.88
8.88

cations, 12

31.82
8.88

188,59

2.91
8.81

2.92

8.88
1.96
8.88
8.88

1.96

8.88
8.88
3.12
8.81
8,88

3, 13

96.88
8.88
8.83
8.88
8.23
3.56

GA2-1
r/CC

35.85
2.16
25.67
8.81
34.87
8.88
8.88
8.89
n.d.

97.85

8.88
8.86
8.88
8.88

oxygens

28.52
8.88

188.78

2.91
8.89

3.88

8.12
1.78
8.88
8.88

1.98

8.88
8.88
3.18
8.81
8.88

3.18

87.38
8.88
8.84
8.88
8.21
12.46

97.31

8.88
8.85
8.88
8.88

31.22
8.88

188.43

2.95
8.88

2.95

8.88
1.98
8.88
8.88

1.98

8.88
8.81
3.86
8.81
8,88

3,88

97.72
8,88
8,21
8.88
8,26
1.31

85



85JH143 Sarnet analyses

Grain
Point
Optics

SiQ2
A12Q3
FeQ(T5
RgO
CaO
Na20
TiQ2
RnO
Cr203

Sui

K20
F
Cl
BQ3

Foriula

Fe203(c)
FeO(c)

Sui(Adj!

Si
Al

Z

Al
Fe+3
Ti
Cr

V

Fe+2
Hg
Ca
Hn
Na

K

Ad
Uv
Py
Al
Sp
6r

6A1-1
c«2)
<

36.92
13.54
11.44
8.15
36.83
8.81
8.34
8.24
n.d.

99.47

8.88
8.63
8.81
8.88

basis = £

12.71
8.88

188.74

2.88
8.12

3.88

1.12
8.75
8.82
8.88

1.89

8.88
8.82
3.88
8.82
8.88

3.11

36.55
8.88
8.57
8.88
8.52

62.36

8A1-2
r

A/c

37,48
11.78
13.39
8,89
36.51
8,88
8.66
8.23
n.d.

188.86

8.88
8.36
8.88
8.81

1 cations, 12

14.88
8.88

181.55

2.92
8.88

3,88

1.81
8.87
8.84
8.80

1.92

8.88
8.81
3.86
8.82
8.88

3.88

43.37
8.88
8.35
8.88
'8.58
55.78

8A2-1
c

37.16
14.58
9.78
8.23
37.16
8.88
8.88
8.25
n.d.

188.84

8.88
8.62
8.88
8.82

oxygens

18.87
8.88

181.13

2.87
8.13

3.88

1.28
8.63
8.85
8.88

1.88

8.88
8.83
3.88
8.82
8.88

3.12

31.18
8.88
8.87
8,88
8.54

67.49

6A2-2 
r

37.23
18.95
14.18
8.89

36.59
8.88
8.76
8,15
n.d.

99.95

8,88
8,28
8.88
8.86

15.75
8.88

181,52

2.92
8.88

3.88

8.93
8.93
8,84
8.88

1,91

8.88
8.81
3.87
8.81
8.88

3.89

46.14
8.88
8.35
8.88
8,33

53,18

86



B5JH145 Garnet analyses

Grain
Paint
Optics

SiQ2
A1203
FeO(T)
HgQ
CaQ
Na20
TiQ2
MnO
Cr203

Sui

K20
F
Cl
SQ3

SAI-1
r/Q

<

36,27
3.92

22.82
8.80
34.85
8,80
8.88
8. 89
n.d.

97.15

8.84
8.88
8.88
8.88

6A1-2
ir

36,22
4,79

28.82
8.08
34.66
0,88
8,81
8,12
n.d.

96,62

8.86
0.08
8.82
8.02

GAi-3
QC

A/c

37,28
8.78
17.61
0.08
35,01
8,80
8.08
8,16
n.d.

98.76

8,05
8.88
8,18
8.83

BA1-4
c

\

35.77
1,23

26.97
0.08

33,58
0.08
0.88
8.09
n.d.

97.64

8.88
8.04
8.82
8.08

6A2-1
r

A/c

36.31
6.29
28.15
8.82

34.54
0.08
8.88
8.12
n.d.

97.43

8.88
8.80
8.88
8.85

6A2-2
c

I/c

35.41
0,52

26,62
8.12

33.62
8.80
0,81
8.18
n.d.

96.40

8.82
8.88
8.88
0.12

6A3-1
r/Q

<

36.75
5,48
20.37
8.81
33.97
8, 88
8.88
8.12
n.d.

96,78

8.86
8.82
8.88
3.85

6A3-2
ir

36.28
3.92

23.52
8.81

34. 13
8.88
8.88
8.18
n.d,

97.96

8.86
8.88
8.88
0.85

GA3-3
QC

A/c

36.98
7.36
17.58
0.02
35.84
i.88
8.01
8.13
n.d.

97.84

8,83
8.88
8.82
8.88

6A3-4
c

:>

35,83
1,89

25,54
0,09

33.64
8.88
0.81
0,18
n.d.

96.38

8.81
8.08
8,86
8.22

Faraula basis = 8 cations, 12 oxygens

Fe203(c) 25.35 23.13 19.56 29.96 22.39 29.57 22,32 26.13 19.44 28.37 
FeO(c) 8.88 0.80 8,88 8.88 8.88 8.88 8.28 8,83 8.88 8.88

Sut(Adj) 99.68 98,93 188.71 108,63 99.67 99,35 98.93 188.57 98.98 99,13

Si
Al

3.81

3.

3.00
8,08

3.80

2.99

3.80

2.99
8.81

3.88

2.97
8.83

3.88

3.00
0.08

3,00

3.84
8.88

3,84

2.98
8.82

3.88

3.82

3.82

3,83
0.80

3.83

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

X

8.38
1.58
8.88
8.88

1.96

8.88
8.00
3.82
8.81
8.88

3.83

8,47
1,44
8J3
8.80

1.91

8,00
8.08
3.08
8.81
0.88

3,89

8.81
1.18
B.88
8.88

1,99

0.88
8.88
3.08
8.81
8.88

3,81

8.11
1.88
0,88
8.88

1.99

8.88
8,81
3,80
8,01
8.88

3,81

8,58
1.38
8,80
8.88

1.96

8.88
8.88
3.83
8.81
0.88

3.84

8.85
1,88
8,80
8,88

1.93

8.88
8.02
3,85
0.81
8.88

3,87

8.53
1.39
8.00
8.08

1.92

8.82
i.00
3.81
0.81
8.88

3.84

0.37
1.62
8,00
0.88

1,98

8,88
8,88
3.01
0,81
8.88

3,82

8.71
1.19
8.00
8.88

1.98

8.88
8.88
3.87
8.81
8.08

3.88

8,11
1.88
0.88
8.08

1,91

8.88
8,81
3,84
8.81
8.88

3.86

Ad
Uv
Py
Al
Sp
Sr

79.15
8.88
8.88
8.88
8,21

28.64

72.18
8,08
8.88
8.08
8,28

27.54

58.77
8.80
8,88
0.88
8.36

48.87

93.81
8,88
8,33
8,08
8.21
5,64

68.59
8.88
0.36
8.88
8.28

31.85

94.26
8.88
8,50
0,88
8.24
5,28

69.99
8.88
8.84
8.65
8.28

29,03

88.65
0.88
8.84
8.08
8.23
19.88

59.97
8.88
8.88
8.88
8.38

39.65

98,63
8,88
8.38
8,88
8,24
8.75
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B5JH148 Garnet analyses

Brain
Paint
Optics

Si02
A1203
FeO(T)
HgO
CaQ
Na2Q
Ti02
HnO
Cr2Q3

8A1-1
c

zoned /c

36.97
8.39
18.52
8.04
35.77
8.80
8,86
8.21
n.d.

6A1-2
ir
A/c

36.24
5.77
21,79
0.66
35.22
0,00
0.06
8.14
n.d.

8A1-3
r
A/c

36.56
5.84
21,75
8.04
35.38
8.81
8,16
0.12
n.d.

8A2-1
c
I/c

35.79
1.34

27.85
0.11

34,14
0.08
0.03
0.10
n.d.

BA2-2
r
A/c

36.18
4.65
23.34
8.05
35.18
8.81
8.82
0,13
n.d.

BA3-1
c

<

36,52
6,45

20.77
0.04

35,34
0.08
0.15
8.14
n.d.

6A3-2
r

36.92
5.60

21.69
0.85
35.83
0.08
8.31
8.14
n.d.

BA4

A/c

36.62
6.48

21.06
0,86

35.31
0.N
8.19
0.14
n.d.

6A5-1
r

36.43
5. 76
21.79
0.81
35.32
8.88
0.08
8.12
n.d.

SA5-2
c

>

35.87
5.41

21.97
8.84
35.15
8.80
0.89
8.12
n.d.

Sui 99.96 99.28 99.86 98.56 99.48 99.41 99.74 99,78

Foriula basis s 8 cations, 12 oxygens

Fs203(c} 28.58 24,21 24,16 
FeO(c) 8.88 8,88 8.88

38.85
8.08

Sus(Adj) 182.82 181.78 182.27 181.56

25.93 23.88
0.08

181.72

24.18
8.80

102.15

23,48
0.08

102.11

99.51

n« n« 
it.il

8.88

181.93

98.65

K20
F
Cl
S03

8,00
8.87
8.88
8.88

0.81
0.17
0.80
0.88

0.00
8,05
0.81
8,80

8.08
0.01
0,08
0.88

8.88
0.18
8.88
0.88

0.08
8.11
0.81
0.84

0.80
8,88
0.88
8.84

0.88
0,20
8.08
0.82

8.81
8.05
8.88
0.88

8,00
8.07

8,82

24,41
8.88

181.89

Si 
Al

2.93
8.87

3.88

2.92
8.88

3.88

2.93
8.87

3.08

2.96
0.04

3.00

2.92
0.88

3.08

2.93
0,07

3.88

2.96
8.04

3.88

2.93
0,07

3.08

2.93
0.07

3.00

2.91
0.09

3.80

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

X

8,7!
1.23
0.88
8.80

1.94

8.80
0.88
3.84
8.81
8.88

3,86

8.47
1.47
8.00
8.88

1,94

8.80
0.01
3.04
8.01
8.08

3.86

8.48
1,46
8.01
8.88

1.95

8.88
8.80
3.84
0.81
3,80

3.85

8.89
1,87
0.08
0.00

1,96

0.88
0.01
3.02
0,81
8,88

3.84

8.37
1.58
8.88
8.80

1.94

8.88
8.81
3.84
0.01
8.88

3.86

8.54
1.39
0.01
8.88

1.95

0.88
8.80
3.04
0.01

0.00

3,05

0,50
1.46
0.02
0,80

1.97

8.88
8.01
3,81
8.81
8.88

3.83

8.54
1.41
8.81
8.08

1.96

8.88
8.81
3.83
8.01
8.08

3.04

8,48
1.47
0.80
8.88

1.95

8.88
0.00
3.84
8.81
8.80

3.85

0,43
1,49
8.01
0.80

1.93

8.88
0.00
3.06
8,01
0,00

3.07

Ad
Uv
Py
Al
Sp
6r

68.54
8, 88
9.16
8.88
8.46

38.84

72.33
8.08
8,24
0.S0
8.31

27.12

72,00
0.88
8.16
0.00
8.27

27.57

92,65
8,88
8.45
8.88
8.23
6,67

77,69
8.08
8.20
0.08
8.29

21.81

68,89
0.00
8.16
0.08
0.31

30.63

72.58
8.00
0,28
0.00
8.32

26.98

69.67
8.88
0.24
8.N
0.31

29 ,78

72.33
0.08
8.84
8.88
8.27
27.36

73.39
0.00
0.16
8.00
0.27

26.18
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85JH148 Garnet analyses

Brain
Point
Optics

Si 02
A12Q3
FeOtt)
HgO
CaO
Na2G
Ti02
finO
Cr2Q3

Sui

K20
F
C!
S03

Foraula

Fe203(c)
FeO(c»

Sui(Adj)

Si
Al

Z

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

X

Ad
Uv
Py
Al
Sp
6r

6A6-1
c/CC
A/c

36.81
8.56

18.45
8.86

35.85
8.81
8.21
8.16
n.d.

188.11

3.88
8.37
8.82
8.83

basis = ?

28.58
8.88

182.16

2.91
8.39

3,88

8.71
1.22
8.81
8.88

1.94

8.88
8.81
3,84
8,81
8,88

3.86

68.11
8,88
8.23
8.88
8,35

39.38

6A6-2
DC

I/c

35,71
1,69

26.54
8,16

34,48
8,81
8.85
8.14
n.d.

98.78

8.88
8.82
8.88
8.88

! cations.

29,49
8.88

181.73

2,94
8,86

3.88

8.18
1.83
8.88
8,88

1.93

8,88
8.82
3.84
8.81
8,88

3.87

98,22
8,88
8.65
8.88
8.32
3.81

SA6-3
r

A/c

36.54
5,56

22.19
8.83

35.11
8.81
8.11
8.86
n.d.

99.61

8.81
8,36
8.81
8.88

12 oxygens

24.65
8.88

182.87

2.94
8.86

3.88

8.47
1.49
8.31
8.38

1.96

8.88
8.88
3.83
8.88
8. 88

3.84

73.83
8.88
8.12
8.88
8.14

25,92

6A7-1
c
/c

35,88
8.38
28.88
8.23
34.52
8,88
8. 86
8.18
n.d.

99,86

8. 88
8,89
8.88
8,82

31.11
8,88

182.17

2.95
8,84

2,99

8.88
1.93
8,88
8.88

1,93

8.88
8,82
3.85
8,81
8.88

3.88

95.58
8.88
8,81
8.88
8.23
3.37

8A7-2
r

A/c

35.95
1.14

27.62
8.89

34.67
8.88
8.88
8.18
n.d.

99.57

8.88
8.18
8.88
8.88

38.69
8.88

182.64

2.94
8.86

3.88

8.85
1,89
3.88
8.88

1.94

8.88
8.81
3.84
8.31
8.88

3.86

93.41
8.88
8.36
8.88
8.23
6.88

SA8-1
c
/c

36,89
6.86

21.52
8.86

35,15
8.88
8.85
8.15
n.d.

99.88

8,88
8,18
8.88
8.11

23.91
8.88

182.27

2.95
8,85

3,88

8.52
1.44
8,88
8.88

1.97

8,88
8.81
3.81
8.81
8.88

3.83

71.38
8.88
8,24
8.88
8.34

28.85

6A8-2
r
A/c

37.85
5.11
22.82
8.35
35.88
8.81
8.88
8.13
n.d.

188.25

8.88
8.82
3.88
8.88

25.35
8.88

182,78

2.97
8.83

3.88

8.45
1.53
8.88
8.88

1.98

8.88
8.81
3.88
8.81
8.88

3.82

75.96
8.88
8.28
a.88
8,29

23.55

6A9-1
c

A/c

36,75
6,66

28.86
8,83
35.47
8,83
8.83
8,19
n.d.

99.99

8.88
8,86
8.88
8.85

23,18
8,88

182.31

2.93
8.87

3.88

8.56
1.39
8.88
8. 88

1.95

8.88
3,00
3.83
8.81
8.83

3.85

68.66
8.88
8.12
8.88
8.42

38.88

6A9-2
r/AK
!/c

35.58
8.17
28.28
8.84
34.38
8.88
8.88
8.11
n.d.

98.48

8.82
8,86
8.88
8.88

31.42
8.88

181.62

2.95
8.82

2.96

8.88
1.96
8.88
8.88

1.96

8.88
8.88
3.86
8.81
8.88

3.87

97.16
8.88
8.16
8.88
8.26
2.42
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85JH149 Garnet analyses

Srain
Point
Optics

SiQ2
A1203
FeO(T)
flgB
CaQ
Na20
Ti02
HnO
Cr2G3

Sua

K2Q
F
Cl
S03

Foriula

Fe203(c)
FeQ(c)

Suji(Adj)

Bi
Al

Z

Al
Fe+3
Ti
Cr

V

Fs+2
Hg
Ca
Hn
Na

I

Ad
Uv
Py
Al
Sp
Gr

SAi-i
c

A/c

36,52
6.66
28.11
0.85
35.88
8.88
8.18
8,28
n.d.

99.44

8.08
8.88
8.88
8.08

basis = I

22.34
8,88

181.67

2.93
8.87

3.80

8.55
1.35
8.81
8.88

1.91

8.88
8.81
3.87
8.81
8.88

3.89

66.44
8.88
8.28
8.88
8.45

32.92

BA1-2
ir
zoned

35.61
2.84

24.88
0.81
35.25
8.88
8,88
8.13
n.d,

98.72

8.08
8.88
8.88
8,82

3 cations,

27,64
8.88

181.48

2.92
8.88

3,88

8.19
1.78
0,08
8.08

1.98

8.80
8,88
3.89
8.81
8.00

3,18

83.82
8.80
8,84
0.80
8.38
15.85

BA1-3
r/QP

I/y

34.34
0.88
27,64
8.23
34.52
8.88
8.80
8.15
n.d.

96.88

0.80
8.88
8.88
8,83

12 onygens

38,71
8,80

99.95

2.89
8.88

2.89

8.88
1.95
8.88
8.08

1.95

0.88
8.83
3,12
0,81
8,88

3.16

95.39
0.88
8.95
8,88
8.35
3.32

98.31

8.88
8.89
8,08

25.93
8,88

[00.90

2.89
0.11

3.88

8.28
1.60
8.88
8.08

8.88
8.88
3,11
8,81
8.80

3,12

78.88
8.88
8.88
0.80
8.28

21.64

GA2-2
oc

I/y

34.21
8.16

28.22
8.82

34.57
8.88
8.88
8.13
n.d.

97.31

8.80
8.14
8.88
8.85

31,35
8.88

180.44

2.88
0.82

2.89

8.08
1.98
8.80
8.88

1.98

8.88
8.80
3.11
8.81
8.88

3.13

96.75
8.80
8.88
8.88
8.38
2.86

91

882-3
ir

A/c

35,16
2.58

25,83
8.05

35,89
8.88
8.08
8.87
n.d.

97.98

8.88
0.12
8,88
8,88

27,81
8.08

188,68

2.91
8.89

3.08

8.15
1,73
8.88
8.88

1,88

8,88
8,81
3,11
8,88
8.88

3.12

84.92
0,88
8.28
0.08
8,16

14.72

98.99

8.88
8.87
8.88
8.88

23.43
8.88

181,33

2.93
8.87

3.88

8.47
1,42
8,81
8.88

1.91

8.08
8.88
3,88
8.81
8.88

3,89

78.43
8.88
8.12
8.88
8.18

29.27

99.67

8.88
8.00
0.01
8.38

21,96

181.86

2,93
8.87

3.88

8.58
1.32
8.00
8.88

1.98

8.88
0.88
3.88
8.01
8.08

3.18

65.87
8,80
8.84
8.88
8.48

34.49

8A3-2

A/c

35.99
4.81

23.14
8.82

35.37
8.88
8.88
8.14
n.d.

98.67

0.88
8.18
8.88
8.00

25.71
8.88

181.24

2.93
0.87

3.88

8,32
1.58
8.88
8.00

1.98

8.88
8.08
3.89 
8ai.81

8.88

3.18

77.86
0.88
8.88
0.00
8.32

21,74

6A3-3

A/c

36.24
4,93

22.32
8.81

35,11
8.80
8,84
8,11
n.d.

98,76

8.88
8,83
8.88
8.81

24.88
8,88

181.24

2.94
0.06

3.88

0.42
1.52
0.80
0,08

1.93

8.88
8.88
3.86 
8a»  Hi

8.88

3,87

75,88
8.08
8, 84
8.88
8.25

24,71



S5JH14? Garnet analyses

Brain
Point
Optics

Si 02
AI203
FeO(T)
HgO
CaQ
Na20
Ti02
HnO
Cr203

Sum

K20
F
Cl
S03

6A4
r
A/c

36.23
4.89
22.1?
8,81

35.31
8.88
8.86
8.89
n.d.

98.78

8.88
8.88
0.81

8.83

Foraula basis = 8 cations, 12 oxygens

Fe203(c) 24.65 
FeO(c) 8.88

Sua(Adj) 181.24

Si 2.94
Al 8.86

Z 3,88

Al 0.41
Fe+3 1.51
Ti 8.88
Cr 8.88

Y 1.92

Fe+2 8.88
Hg 8.88
Ca 3.87
Hn 8.81
Na 8.88

X 3.88

Ad 74.52
Uv 8.88
Py 8.84
Al 8,88
Sp 8.28
6r 25.24
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S k a. r n G s a. m p 1 e s 

85JHI36
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853H136 Garnet analyses

Grain
Point
Optics

Si 02
A12Q3
FeO(T)
HgO
CaO
Na2Q
Ti02
HnO
Cr203

Bftl-1
c

<

38.88
15.68
18.18
8.82

32.75
8.88
8.88
3.81
n.d.

6A1-2
r

A/c

37.42
13.69
12.83
8.81

33.13
8.88
8.87
3.88
n.d,

SA2

:>

37.76
14.52
18.69
8.86

34,18
8.88
8.36
2.49
n.d.

Su§ 188.44 99.43 99.98

K20
F
Cl
BQ3

Foriiula

Fe2Q3(c)
FeO(c)

Sui(Adj)

Si
Al

Z

Al
Fe+3
Ti
Cr

V

Fe+2
Hg
Ca
Hn
Na

X

Ad
Uy
Py
Ai
Sp
Br

8.88
8.16
8.88
8.88

basis = £

11.22
8.88

181.56

2.95
8.85

3.88

1.37
8.65
8.88
8.88

2.83

8.88
8.88
2.72
8.25
8.88

2.97

32.39
8.88
8,88
8.88
8.27
59.27

8.88
8.26
8,88
8.11

I cations,

13.37
8.88

108.77

2,94
8.86

3.88

1.21
8,79
8,88
8.80

2,88

8.88
8.88
2,79
8.21
8,88

3,88

39.89
8,88
8,84
8.88
6.77
54.89

8.88
8.83
8.81
8.88

12 oxygens

11,88
8.88

181,17

2.94
8.86

3.88

1.27
8.78
8.82
8.88

1.99

8.18
8.81
2.84
8.16
8.88

3.81

34.49
8.88
8,23
8.88
5.44
59.85



A d di t i ona1 samples

BMG 2400 A 214-215 drill core sample from
Bat tie Noun tain Go1d 
Compan y's Sur p r i se 
Deposit at Copper Basin

BMG 1998 314' drill c or e samp 1 e -f r am
B a 111 e M o u n t a i n G a 1 d 
C a in p a n y' s F o r t i. t u id e 
Deposit at Copper Canyon
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8H6 2488A 214-215 Garnet analysis

Grain
Area
Optics

SiQ2
A12Q3
FeQ(T)
HgO
CaQ
Na2Q
Ti02
HnO
Cr2Q3

SUB

ZnQ

8A1-1
c
I/y

33.48
8.25
27.87
8.39
32.75
8.01
8.88
8.53
8.88

95.28

8.88

6A1-2
r
I/Y

34.78
8.86
28.59
8,37
33.84
8.61
8.85
8.27
8.80

97.89

8,28

6A1-3
oc*
i/y

35.32
8.83
29,11
8.34

33.85
8.81
8.88
8.19
8.81

98.86

8.83

BA1-4
r*
I/pale y

35.48
8,82
28.98
8.29
33.82
8.88
8.88
8.28
8.82

97.93

8.12

GAi-5
r*
I/y

35.76
8.31
28.66
8.31
33.12
8.88
8.88
8.21
8.81

98.88

8.83

6A1-6
r*
A/c

34.99
5.48

22.58
8.38
34.83
8.88
8.82
8.23
8,88

97.55

8.88

6A1-7
r*
I/y

34.91
8.18
28.79
8.38
32.75
8.81
8.88
8.24
8.88

97.17

8.88

6A1-8
r*
i/y

34.68
8.88
29.16
8.35
33,38
8.81
8.81
8.21
8.88

97.64

8.88

GA2-1
r
A/c

37.59
7.72
19,49
8.34
35.18
8.82
8.89
8.28
8.88

188,71

8.29

GA2-2
if
A/c

39.28
15.84
9.52
8.27

35,92
8.88
8.89
8.34
8.88

101.18

0.86

* Traverse across centers of succesive 8,81 m wide growth zones froas outer core towards 

Foriula basis = 8 cations, 12 oxygens

Fi203(c) 38.96 
FeO(c) 8.88

31.76
8.80

Siii(Adj) 98.29 188,26

32.34
8.88

181.29

32.28
8.88

101.15

31.84
8.88

182.86

25.88
8.88

188.85

31,99
8.88

188.37

32,48
8.88

21.65
8.80

182.87

12.46
8.11

182.22

Si 
Al

2.87
8.83

2.89

2.92
8,81

2.93

2.95
8.88

2.95

2.96
0.88

2.96

2.95
8.85

3.88

2.87
8.13

3.88

2.94
8.82

2.96

2.98
8,00

2.98

2.96
8.84

3.88

2.98
8,82

3,88

Al
Fe+3
Ti
Cr

V

Fe+2
Hg
Ca
Hn
Na

8.88
2.88
8.88
8.88

2.88

8.88
8.85
3,81
8.@4
8.88

8.08
2.81
8,88
8,88

2.02

8.08
8,85
2.98
8.82
8.88

8.88
2.83
8.88
8.88

2.83

8.88
8.84
2.96
8.81
8,88

8, 88
2.83
8. 88
8.88

2.83

8.88
8.84
2.96
8.81
8.88

8.83
1.98
8.88
8.88

2.81

8.88
e.84
2.93
8.81
8.88

8,41
1,55
8,88
8,88

1,95

8.88
8,84
3.88
8.82
8.88

8.88
2.83
8.88
8.88

2.83

8.88
8.84
2.96
8.82
8.88

8.88
2.84
8.88
8.88

2.85

8,88
8.84
2,99
8,81
0.88

0.68
1.28
8.81
8.88

1.97

8.88
8.84
2.97
8.82
8.88

1.41
8.68
8.81
8.88

2.81

8,81
0.83
2,93
8.82
8.88

3.18 3.05 3.81 3. 2.99 3.85 3.81 3.85 3.83 2.99

Ad
Uv
Py
Al
Sp
Gr

97.13
8.80
1.62
8.88
1.25
8.88

97.87
8.88
1.51
8.88
8.63
8.88

98.17
8.83
1,37
8.08
8.43
8.88

98.31
8.86
1.17
8.88
8.46
8.88

98.12
8.83
1.26
8.88
8.49
8.18

75,39
8.88
1.28
8.88
8.52

22.89

98.23
8.88
1.22
8.88
8,55
8.88

98.12
8.88
1.48
8.88
8.43
8.88

63.82
8,88
1.33
8.88
8.62
34,24

29.91
8.88
1.82
8.23
8.73

68,12
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214-215 Garnet analyses

Grain
Area
Optics

Si 02
A12Q3
FeQ(T)
HgQ
CaO
Na2Q
Ti02
HnQ
Cr2Q3

Su§

ZnO

6A2-3
ir
A/c
Traverse
38.99
12.89
12.21
8.29

35,83
8.01
8,84
8.28
8.88

181.34

8.80

6A2-4
oc
I/y

froa riffi
36,49
8.88

28,68
0.43

33.63
0,81
8,88
8.22
8.88

99.46

0.88

8A2-5

i/y
to core

36.82
8,31

28.98
8.41

33.47
0.00

8.81
0.26
0.82

99.98

8.83

8A2-6

I/y

35,75
8,80

29.88
0.31

33.34
8.01
B.02
8.33
8,08

98.84

0.80

6A2-7

I/y

35.39
0.81

28.65
0.36

33.25
8.00
8.80
0.19
8.09

97.94

8.89

GA2-8
c
I/y

34,99
8.88

28.87
0.38

33,06
8.88
0,08
8.35
8,88

97.57

8.88

8A3-1
r/GA4
A/c

37.62
12.99
12.39
8.29

35.76
8.08
8.48
1.31
8.80

99.84

8.81

GA3-2

A/c

36,84
10.06
15,75
8,31

35.47
8.01
1,10
8.32
8.08

99.86

0.12

6A3-3

A/c

36.36
9,24
17.38
8.26
34.68
0.88
8.94
8.23
0.02

99.83

8.81

6A3-4
alt b

35.14
0.08

28.87
8.38

33,33
0.88
0.88
8.19
0.08

97.91

Foriula basis = 8 cations, 12 oxygens

31,86

182.64

31.93
0.16

183.09

32.31
8.80

182.87

31.83
8.88

181.12

32.87

188.77

13.77
8.88

181,22

17.50
0,00

181.61

19.22
0.00

108.95

32.87
0.80

181.11

3.88
3.88

3.88

3,81
8.80

3,81

2,96
3.00

2.96

2.96

2.96

2.94
0,90

2,94

2.93
8,87

3.88

2.98
0.10

3.88

2.98
0.18

3,80

2,94
8,88

2.94

Al
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Hn
Na

1.16
8.74
8.85
8.88

1.96

8.04
8.83
2.95
8,82
8.88

3.88
1.97
0.00
0.08

1,97

0.08
8.85
2.96
8.82
8.80

8,08
1,97
8,88
0.00

1,97

8.81
8.85
2.94
0.82
0.88

8,80
2.81
8.88
3.88

2.82

8.00
8.84
2.96
8.32
8.80

8.88
2.80
0.80
0.81

2.81

0.00
8.04
2.98
0.81
8.88

8.88
2.83
8.88
8,88

2.83

0.88
3.84
2.97
8.32
8.88

1.12
8.81
8.83
8.08

1.96

0.80
0.83
2.99
0.82
0.00

8.84
1.84
3.07
8.80

1.94

8.88
8.04
3. 00
0.02
8.88

8.77
1.16
8.06
8.08

1.99

0,00
8.83
2.97
9.02
8.88

8.08
2.82
8.08
8.08

2.82

0,80
0,05
2.98
8,01
8.00

3.83 3.81 3.82 3.83 3.84 3. 3. 3.81 3.85

Ad
Uv
Py
Al
Sp
Br

37.58
8.00
1.12
1.35
8.61

59.34

97.75
0.08
1.75
8.88
8,51
0.80

97.33
8.86
1.65
0,36
8.60
8.88

98.88
0.38
1.24
8.08
0,75
8,80

97.81
8.29
1.46
0.33
8.44
8.80

97.98
8.80
1.21
8.88
8.80
8,08

48.84
8.88
1.12
0.80
0.68

58.17

51,63
0.90
1.21
8.08
8.71

46,45

57.29
8.06
1.83
0.80
8.52
41.19

98,83
8,98
1.54
8,38
8.44
8,90
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BHB 2488ft 214-215 Sarnet analyses

Brain
Area
Optics

SiQ2
A1203
FeQ(T)
HgO
CaQ
Na2Q
Ti02
HnO
Cr203

Sui

ZnQ

8A3-5
i

I/Y

34.91
8.83
29.82
8.48
33.13
8.82
8.82
8.22
8.87

97.82

0.29

8A3-6

i/y

34.94
8.88
28.55
8.29
33.52
8.88
8.88
8.38
8.81

97.61

8.81

6A3-7

I/y

35.93
8.81
28.95
8.33

33.58
0.88
8.88
8.26
8.88

98.98

8.84

8A3-8

I/y

34.93
8.82
28.87
8.38

33.21
8.81
8.84
8.24
8.88

97.62

8.86

8A3-9

I/y

35.18
8.21
27.64
8.37
31.74
8.81
8.81
8.36
8.82

95.46

8.88

BA3-18
oc
I/y

34.41
8.81
28.81
8.34

33.28
8.88
8.88
8.42
8.83

97.22

8.82

BA3-11
c
I/y

34.36
8.88
28.71
8.33
33.48
8.81
8.88
8.24
8.83

97.88

8.88

BA3-12
oc
I/y

36.13
8.68
28,83
8.34

33.25
8.88
8.84
8.21
8.88

98.68

8.88

6A3-13
i*

alt

35.93
8.87
28.63
8.32
33.48
8.88
8.88
8.24
8.88

98.59

8.81

8A4-1
r
A/c

39.58
16.37
8.77
8.29

36.28
8.88
8.87
8.34
8.88

181.62

* 6A3-13 = saise zone as 6A3-6, but area around -13 is altered 

Fonula basis = 8 cations, 12 oxygens

Fe2Q3<c) 32.24 
FeQ(c) 8.88

31,72
8.88

Sui(Adj) 181.84 188.78

32.16
8.88

182.19

32.87
8.88

188.82

38.44
8.24

98.58

32.81
8.88

188.42

31.98
8.88

L88.27

31.14
8.88

181.71

31.81
8.88

181.77

9.58
8.15

182.58

Si 
Al

2.92

2.92

2.93
8.88

2.93

2.97
8.88

2.97

2.93
8.88

2.93

3.81
8.88

3.81

2.98
8.88

2.98

2.98
8.88

2.98

2.99
8.81

3.88

2.98

2.99

2.99
8.81

3.88

Ai
Fe+3
Ti
Cr

Y

Fe*2
Hg
Ca
fln
Na

8.88
2.83
8.88
8.88

2.84

8.88
8.85
2.97
8.82
8.88

8.88
2.08
8.88
8.88

2.88

8.88
8.84
3.81
8.82
8.88

8.88
2.88
8.88
8.88

2.88

8.88
8.84
2.97
8.82
8.88

8.88
2.82
8.88
8.88

2.83

8.88
8.84
2.98
8.82
8.88

8.82
1.96
8.88
8.88

1.99

8.82
8.85
2.91
8.83
8.88

8.88
2.83
8,88
8.88

2.83

8,88
8.84
3.88
8.83
8.88

8.88
2.82
8.88
8.88

2.83

8.88
8.84
3.82
8.82
8.88

8.85
1.94
8.88
8.88

1.99

8.8@
8.84
2.95
8.81
8.88

8.88
1.99
8.88
8.88

1.99

8.88
8,84
2.97
8.82
8.88

1.45
8.55
8.88
8.88

2.88

8.81
8.83
2,93
8.82
8.88

3.84 3.07 3.83 3.84 3. 3.87 3.88 3.81 3.83 3.88

Ad
Uv
Py
Al
Sp
Gr

97.67
8.22
1.68
8.88
8.58
8,88

98.88
8.83
1.19
8.88
8.78
8J8

98.87
8.88
1.33
8.88
8.68
8,8i

98.23
8.88
1.22
8.88
8.55
8.88

96.94
8.87
1.56
8.57
8.86
8.88

97,57
8.18
1.37
8.88
8.96
8.88

98.81
8.18
1.34
8.88
8.55
8.88

96.91
8.88
1,48
8.88
8.49
1.28

98.14
8.88
1.31
8.88
8.56
8.88

27.25
8.88
1.89
8.31
8,73

78.61
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BRB 2488A 214-215 Garnet analyses

Brain
Area
Optics

Si 02
A12G3
FeO(T)
HgQ
CaO
Na2Q
Ti02
HnO
Cr203

Sun

ZnO

8M-2
i

A/c
Traverse

38.87
13.98
11.58
8.29

35.78
8.81
8.48
8.34
8.81

181.18

8.81

BA4-3
c
ft/c

across GA4
38.94
13.45
12.84
8.27

35.57
8.81
0.38
8.29
8.84

188,99

0.88

6A4-4
c
A/c

rii to core
39.44
14.26
11.68
8.28

36.88
8.88
8.09
8.33
8.80

182.88

8.83

6A4-5
i
A/c

to opposite
38.79
15.97
9.31
8.29

36.11
8.88
8,03
8.34
8,81

188,85

8.04

6A4-6
r
A/c
rii

35.86
9.74
16.85
8.25

35.85
8.81
8.88
8.19
8.88

97.95

8.88

SA5-1
r
A/c

36.82
15.45
9,41
0.28

36.15
8.88
8.28
8.36
8.88

98.67

0.88

6A5-2
ir
A/c

36.54
9.35
16.87
8.31

34.73
8.88
8.95
8.23
8.82

99.88

8.88

SA5-3
oc
i/y

34.76
8.79

27.56
8.41

33.62
8.08
8,02
8.28
8,82

97,46

8.04

6A5-4
c
i/y

33.75
8.80
28.99
8.37

33.39
' 8.88

8.88
8,31
8.81

96.32

8.87

Foriula basis = 8 cations, 12 oxygens

Fe203(d
FeQ(c)

SuiiAdj)

Si
Al

Z

Al
Fe+3
Ti
Cr

V

Fe+2
fig
Ca
Hn
Ha

X

Ad
Uv
Py
Al
Sp
Sr

12.57
8.26

182.44

2.98
8.02

3.88

1.24
8,73
3.83
8.88

1.99

8.82
8.83
2.93
8.82
8.08

3.81

36.38
8.83
1.11
8,56
8.74

61.18

12,81
8.51

182,27

3.88
0,88

3.8§

1.22
8.74
8.02
8.88

1,98

0.03
8.83
2.93
0.82
8.88

3. §2

37.25
8,12
1,84
1.18
8.63

59.85

12=69 18.34 18.72 18.45 18.74 38.62 32.21
8.18 8.88 8.88 8.88 8.88 8,88 0.88

183.35 181.88 99.82 99,71 180.87 108,52 108.84

2.99 2.96 2.88 2,87 2.92 2.91 2.85
8.81 8.04 8.12 0.13 8.88 8.38 8.80

3.88 3.88 3.88 3.80 3.88 2.99 2.85

1.27 1.48 8,88 1.29 8.79 8.88 8.88
8.73 8.59 1.13 8.61 1.13 1.93 2.85
8.81 8,08 8.03 8.81 8.i6 8.88 8.88
8.88 8.88 8.88 8.80 8.88 8.88 8.88

2J8 1,99 1.94 1.92 1.98 1.93 2.85

8.81 8.88 8.88 8.88 8.88 8.88 8.88
8.83 8,03 8.83 8.83 8.84 8.85 8.85
2.93 2.95 3.82 3.82 2.97 3.81 3.83
8.02 0,02 8.81 0.82 0.82 8.02 8.82
8.i8 0.80 8.88 0.00 0.88 8.88 8.88

3.08 3.81 3.86 3.88 3.82 3.88 3.89

36.25 29,47 55.32 30.81 55.96 94,65 97.77
8.88 8.83 8.88 8.88 8.86 8.86 8.83
1.86 1.89 8.98 1,86 1.22 1.68 1.49
8,38 8.08 8.08 8.8i 8.88 8.88 8.88
8.71 8.73 8.42 8.78 8.52 8,65 8.71

61.68 68.68 43.28 68,15 42.24 2.96 3.88

99



BR6 DH1998 314' Garnet analyses

Brain
Area
Point

Si 02
A1203
FeO(T)
HgO
CaQ
Na20
Ti02
HnO
Cr203

BA1-1
< saie

A/c

35.12
6.35
21.88
8.27
34.43
8,38
8.49
8.33
8.80

6A1-2
band >

A/c

36.93
6.48
21,23
8.28
34.25
3,88
8.31
8.31
0.88

6A1-3

I/y

35.12
8,83
29.48
8.32
33.51
8.88
8.81
8,24
8,88

Sui 98.87 99,79 98.63 

ZnD 8.88 8,88 8.85

SA1-4

I/y

34,88
8.81

29.26
8.29

32.97
8.88
8.88
8.23
8,88

97,56

6A2-1 

I/c

36.86
8.28

28.26
8.41

33.57
8.88
8.82
8.86
8.81

98,59

8,82

SA2-2 

I/y

34,75 
8,82

28,28 
8.38

33.24 
8,81 
I.B2 
8.22 
8.88

96,92

8,89

GA2-3 

I/y

34.54 
8.85

29.48 
8.38

33.37 
3,M 
8.88 
8.22 
8.88

97,88

8.39

6A2-4
band as -1>

I/c

36.13
8.33 

28.37
8.39 

33.38
8.88
8, M
8.87
8.88

98.59

8,82

Formula basis = 8 cations, 12 oxygens

Fe2Q3<c)
FeO(c)

Sua(Adj)

Si
AI

Z

Ai
Fe+3
Ti
Cr

Y

Fe+2
Hg
Ca
Nn
Ha

X

Ad
Uv
Py
AI
Sp
6r

23.42
8.88

188.41

2.86
8.14

3.88

8,47
1.44
8.83
8.88

1.94

8.88
8.83
3.81
8.82
8,88

3.86

78.29
8.88
1.87
2.33
8,74
27.89

23,59
8,88

182.15

2.96
8.84

3.88

8.57
1.42
8.82
8.88

2,81

8,88
8,83
2,94
8,82
8.88

2.99

78,78
3.38
1,11
8.88
8,78

27.58

32.66
8,88

181.89

2.92
3.38

2,92

8.88
2,84
8.88
8.83

2.84

8.88
8.84
2.98
8,82
0.88

3.84

98.19
8.83
1.27
8.88
8,54
8.88

32,51
8,88

188.81

2.92
8.88

2.92

8.88
2.86
8,88
8,88

2,86

3,88
8.84
2,97
8.82
8.88

3.82

98.32
8,88
1,16
8,88
8.52
8,83

31.48
8.88

181,73

2.99
3.81

3.88

8.81
1.96
8.88
8.88

1.97

8,88
8.85
2.98
8.88
8,88

31.42
8.88

32,66
8.88

31.52
8,88

97.63
8.83
1.69
8.80
8.14
8.51

2.93

2.93

8.88
1.99
8.83
8.88

2.88

8.88
8,85
3.88
8.82
8.88

3,87

97.92
8.88
1.57
8.81
8.52
8,88

181.14 181.74

2.89
8.88

2.98

8.98
2.86
8.88
0.88

2.86

8.88
8,84
2,99
8.82
8.88

3.85

?8.31 
8.88 
1.19 
8,88 
8.58 
3.88

2,99

3.88

8.03
1,97
8.88
8,88

1,99

8,85
2.96
8.88
8.80

3.81

98,13
8.38
1.61
8.88
8,16
8.18
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APPENDIX A

Si 0»05 ADP Kakanui pyrope or Lake County 1 abradori t.e

Al 0.02 TAP

Fe 0,04 LiF hedenbergite Ml 2330

M g 0 . 0 3 T A P K a k a n u i p y r ope o r A d i r o n d a c k d i o p s i d e

C a 0.02 Li F M a m m o t h L. a k e s w o 1 1 a s t o n i t e o r K a k a n u i
p y r o p e o r h e d e n b e r g i t e Ml 2 3 3 0

N a 0,01 T A F1 s y n t h e t i c s o die f 1 u o r - r i c h t e r i t e $ 4 4

Ti 0,03 LiF Hemet sphene

M n 0.0 5 i... i F B r o k en Hill r h o d o n i t. e

Cr 0 ,, 05 L. i F T i eb ag h i c h r om i t e

K 0 « 0 7 A D P o r P E T B e n s o n o r t h o c 1 a s e

F 0,09 "i" A P s y n t h e t i c -f 1 u o r ~ p h 1 o g o p i t e

Cl 0,14 ADP or PET Lemhi biotite or Brazilian scapolite

S 0 » 3 8 P E T s y n t h e t i c a n h y d r i t e

Z n 0 . 1 0 i... i F g a h n i t e N o . 1119 8 9

L... a w   a n d h i q h - a v e r a. g e a t o m i c n u m b e r s t a n d a r c! s u s e d a s e n d p o i n t s 
i o r t. h e b a c. k g r o u. n d i n t e r p o 1 a t i on r o u tine include q u a r t z , p e r i c 1 a s e 9 
synthetic fayalite and pure V-aQas.

S t a n d a r d d e v i a t i o n s b a s e d o n r e p 1 i c a t e a n a 1 y s e s o n h Q m a g e n e o u. s 
w o r k i n g s t a n d a r d s i n d i c a t e a n a 1 y t i c a 1 p r e c: i s i a n o n t h e o r d e r o f + 2 
r e 1 a t i v e 7» -f o r m a j o r e 1 e m e n t s , + 1 0 r e 1 a t i. v e % -f Q r minor element s »

* 1" y p i c a 1 d e? t e c t i o n 1 i m its, in t e r m s a -f o x i d e w e i q h t. p r e c e n t ?
taa3ed on analyses o f work i n g st an d ar ds c on t a i n i n g appropr i at e
concentrations o-f the elements -for garnets.
28 T h e s e s t a n d a r d s a r e d e s c r i b e d in d e t. a i 1 by H u. e b n e r a n d Wood r u -f -f (1985)



APPENDIX

Saaple formula calculation for 84JH843 BA1-1

oxide «t I

98.56

iol. prop. I Q I unions f cations noriaalized cations

2,98
8.15
1.83
3,81
8,08
8,81
8.83

2.22855 8.67 8.81

BiOa
A1 2 03
FeGm
CaO
Na20
TiOa
HnQ

36.12
1,46

26,48
33.96
8,81
8.15
8,38

68.89
181.94
71.85
56,88
61,982
79,98
78.94

8.68118
8.81432
8.36855
8.68556
8.88816
8.88183
8.88536

1.28228
8.84297
8.36855
8.68556
8.88816
8.88375
8.88536

6.47345
8.23138
1.98452
3.26874
8.88886
8.82819
8.82886

3.24
8.15
1.98
3.26
8,88
8.81
8.83

Normalization factor for 12 oxygen foriula units 12/2.22355 = 5.38467 

The sun of cations based on a 12 oxygen fon&ula unit is 8.67 rather 8.88 lor an ideal garnet. 

Ferric iron deputations

Si 2.98 f 2 oxygens per cation = 5.96
Al 8,14 * 1.5 ' = 8.21
Fe 1.83 * 1 " = 1.33
Ca 3.81 * 1   = 3.81
Ti 8.81 * 2 " = 8.82
Hn 0.83 * 1 " = 8,83

11.86

12.i0( ideal negative charge) - 11.86 ( negative charge for analysis)= 8.94 

2 * 8.94 = 1.88 (Fe*3 needed for ideal stoichioietry) 

1.88 > 1.83 (Fe available)

Since the total Fe available is less than the aiount needed to convert to ferric iron to iaintain ideal garnet
stoichioaetry, the iron is not partitioned into ferrous and ferric but is treated as all ferric iron.
This result could indicate the absence of ferrous iron, a iissing hydrogarnet component, or analytical error,

26.48 (FeO(T)) * 1.111 = 26.48 (Fe2Q3 )


