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24. Report on statistical study of Roadside Mine data 



Kaaterskill Exploration Geochemistry • Petrology • Structural Analysis 

691 ROBINSON DRIVE. PRESCOTT, ARIZONA 86303 • 602/778-5321 

To: 
From: 
Subject: 

Date 

Peter Ki rw in 
Pat O'Hara 
Preliminary Results of the Geochemical study of the Roadside 
Hine Database. 
October 9, 1989 

Dear Peter: 

statistical analysis of the Roadside Mine database demonstrates 
significant differences between the four preselected subpopulations: 
namely: 

1. mineralized 
2. barren 
3. above mineralization 
4. rhyolite 

One hundred-twenty samples were selected from the 1988 IVY reverse 
circulation drilling program. Thirty samples, which characterize each 
subpopulation, were chosen and then sent to Bondar-Clegg (Au + 33, INNA) 
and ACME (ICP + Au + Hg, standard ACNC analyses) for analysis. One pulp 
from the "above mineralization" subpopulation was lost. Therefore, 
twenty-nine samples characterize this subpopulation. 

Descriptive statistics (Table 1) were calculated for the whole 
database. Each variable was analysed as an arithmetic population and as 
a log 10 normalized population. The choice of population for further 
analysis was made based upon lower skewness. 

Figure 1 illustrates the relationship between Bondar-Clegg gold 
analyses (INNA) and ACHE gold analyses (acid leach/AA). Perfect 
reproducibility (precision) is demonstrated by a straight line which 
passes through the origin with a slope of 1.0 (illustrated by the line 
in Figure 1). Although there is more scatter above 1.0 ppm, the results 
do approximate the straight line. Therefore, the Bondar-Clegg results 
were used to represent gold for the statistical analyses. 

Discriminant analysis is a mUltivariate technique, which maximizes 
the differences between two populations using a linear function. Table 
2 illustrates the form of the computer printout. Table 2a lists the 
variables in order of their contribution to the solution: in this case 
between the mineralized and barren subpopulations. Table 2b illustrates 
the actual equation which was calculated. " This equation takes the form 
of: 

D.F. = -.04 (Log 10 AS) - .25 (Log 10 BA) •••••• 

where As and Ba are the elemental concentrations reported by the 
laboratory. Once the equation is deduced, a test is performed, which 
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determines the usefullness of the equation. The test uses the sample 
data set as knowns and applies the equation to each sample. The number 
of correct assignments is summarized pictorally (Table 2c) and in a 
chart (Table 2d). Multiple runs were made using various subsets of . 
elements inorder to determine the best "exploration" suits of elements 
for each test between subpopulations. The functions are summarized 
below (all results are in Appendix 1): 

mineralized vs barren (95% reliability) 

D.F. = .84 (Log 10 Au) - Log 10 Sb + .05 (Log 10 Ag) - .34 (Log 10 Hg) 
+ .14 Hf - .17 (Log 10 La) 

mineralized vs "above mineralization" (88% reliability) 

D.F. = 1.04 (Log 10 AU) - .23 (Log 10 Ag) + .35 (Log 10 Sb) - Log 10 Pb 
- .09 (Log 10 eu) . - .50 (Log 10 Hg) + .36 (Log 10 Rb) + .18 Hf + 19 Na 
+ .39 P - .29 (Log 10 B) 

mineralized vs rhyolite (88% reliability) 

D.F. = .48 (Log 10 Au) + j.90 (Log 10 Sb) - .20 (Log 10 Ag) + 
.45 (Log 10 Hg) - .61 (Log 10 Ba) + .57 (Log 10 Hf) 

barren vs "above mineralization" (80% reliability) 

D.F. = .79 (Log 10 Ce) - .26 (Log 10 La) - .34 (Log 10 Sm) + 
.32 (Log 10 SCJ) + .60 (Log 10 Sr) - .15 (Log 10 Sb) - .90 (log 10 B) 
- .08 (Log 10 Pb) + .31 (Log 10 Ag) - .37 (Log 10 eu) + .43 (Log 10 Zn) 
+ .25 (Log 10 MO) 

barren vs rhyolite (97% reliability) 

D.F. = .96 (Log 10 Sb) + .81 (Log 10 Zn) + .26 (Log 10 Au) + 
.31 (Log 10 U) - .05 (Log 10 Ni) - .53 (Log 10 Ba) + .17 (Log 10 La) 
+ .51 Na + .17 (Log 10 ea) + .28 (Log 10 Hg) + .37 Hf 

"above mineralization" vs rhyolite (90% reliability) 

D.F. = .90 (Log 10 Sb) - .02 (Log 10 Au) + .37 (Log 10 Pb) 
+ .80 (Log 10 Ni) - .10 (Log 10 Cu) + .38 (log 10 B) - .49 (Log 10 Mo) 
- 1.12 (Log 10 Ba) - 3.39 (log 10 La) + 1.69 (Log 10 Ce) + 4.01 (log 10 
Sm) - 1.66 (Log 10 V) + .18 Hf - .20 (Log 10 Hg) 

Factor analysis using principle Component Analysis with a varimax 
rotation generates elemental assocaition within a database. This 
procedure was run on the entire databasae, on each of the four 
subpopulations as well as on a subset of "all samples minus rhyolite." 
The varimax subroutine was unable to generate a satisfactory conclusion 
for the sample set "all samples minus rhyolite" after 25 iterations. 
Therefore, a quartimax rotation was used to generate favorable reoults. 

Table 3 summarizes the results using the entire database (probably 
an apples and oranges type situation). Gold and silver are relat~d and 
together are weakly inversly related to mercury plus rubidium (Factor 
3). Factor 1 appears to represent the various mineralogical changes 



ALL 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 
Lex; 10 AS 0.71 
Lex; 10 BA 0.74 
Lex; 10 CE 0.89 
Lex; 10 FE 0.76 
HF 0.79 
Lex; 10 LA 0.91 
NA 0.8 
Lex; 10 RB -0.62 
Lex; 10 SB -0.67 
Lex; 10 SC 0.85 
Lex; 10 SM 0.95 
Lex; 10 TH 0.63 
Lex; 10 U 0.87 
Lex; 10 W 
Lex; 10 MO -0.72 
Lex; 10 CU 0.7 
Lex; 10 PB -0.6 
Lex; 10 ZN 0.63 
L0310 AG - 0.8 
Lex; 10 NI 0.93 
L03 10 CO 0.79 
Lex; 10 MN 0.71 
Lex; 10 SR 0.81 
Lex; 10 V 0.81 
LOO 10 CA 0.74 
P 0.89 
Lex; 10 CR 0.93 
Lex; 10 M:; 0.79 
Lex; 10 TI 0.54 
Lex; 10 B 
Lex; 10 AU 0.83 
Lex; 10 HG 0.57 -0.6 

Table 3 



associated with alteration. Ba (barite or sUbstitution in feldspar?), 
LREE + P (monazite?), Hf (analog for zircon?) are associated with Fe 
(most likely dominated by FeOx), Mg (dolomite-ankerite with Ca + Fe or 
with Fe as a ferromagnesian mineral?). Na may be related to the 
destruction of feldspar with a Na for K exchange. It is interesting to 
note that all these potential alteration effects vary inversly with 
antimony, molybdenum and lead. 

Table 4 summarizes the factor analysis results on the mineralized 
subpopulation. Gold is weakly inversly related to tungsten. Ba, Hg, Hf 
and LRRE (La Ce + Sm) are inversly related to Sb (Factor 2). Aside 
from the LREE partial partitioning into Factor 2 with Hf, Factor 1 
remains similar to Factor I for the entire database. 

A detailed report on all factor associations will be prepared at a 
later date. The following description will demonstrate the elements 
associated with gold in each subpopulation. 

In Table 5, which summarizes factor loadings for barren rocks, gold 
is associated with silver and arsenic. The rhyolite subpopulation 
illustrates a gold + arsenic association (Table 6). Table 7 illustrates 
that gold and arsenic are also associated in the "above mineralization" 
subpopulation. In the "all granodiorite" group (mineralized + barren + 
"above mineralization") gold and silver are associated and are inversly 
related to rubidium. 

Sincerely, 

Pat O'Hara 
PO'H/mab 

Appendix 1. Discriminant Function results 

a. mineralized vs barren 
b. mineralized vs "above mineralization" 
c. rhyolite vs mineralized 
d. barren vs "above mineralization" 
e. barren vs rhyolite 
f. "above mineralization" vs rhyolite 
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MINERALIZED 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 

Lex; 10 AS 0.81 
Lex; 10 BA 0.66 
Lex; 10 CE 0.82 
Lex; 10 FE 0.9 
HF 0.83 
Lex; 10 LA 0.84 
NA 0.76 
Lex; 10 RB -0.76 
Lex; 10 SB -0.89 
LOO 10 SC 0.91 
Lex; 10 SM 0.62 0.74 
LOO 10 TH -0.6 
LOO 10 U -0.84 
Lex; 10 W 0.63 -0.61 
LOO 10 MO -0.75 
LOO 10 CU 0.58 
LOO 10 PB 0.69 
LOO 10 ZN 0.6 0.67 
L0010 AG -0.74 
LOO 10 NI 0.73 
LOO 10 CO 0.94 
LOO 10 MN 0.73 
LOO 10 SR 0.89 
LOO 10 V 0.94 
LOO 10 CA 0.66 
P 0.79 
Lex; 10 CR 0.67 
Lex; 10 M:; 0.92 
Lex; 10 TI 
Lex; 10 B 
Lex; 10 AU 0.87 
Lex; 10 HG 0.81 

Table 4 
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BARREN 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 

Lex; 10 AS 0.55 
Lex; 10 BA 0.6 0.65 
Lex; 10 CE 0.87 
LCG 10 FE 0.77 
HF 
LCG 10 LA 0.91 
NA 0.73 
LCG 10 RB -0.75 
Lex; 10 SB -0.58 
Lex; 10 SC 0.76 
Lex; 10 SM 0.89 
LCG 10 TH 0.68 
LCG 10 U -0.81 
LCG 10 W 0.55 
Lex; 10 MO -0.67 
LCG 10 CU -0.67 
Lex; 10 PB -0.62 
Lex; 10 ZN 0.79 
Lex;10 AG: - 0.73 
LCG 10 NI 0.92 
Lex; 10 CO 0.78 
LCG 10 MN 0.82 
Lex; 10 SR 0.76 
Lex; 10 V 0.75 0.56 
Lex; 10 CA 0.84 
P 0.82 
Lex; 10 CR 0.94 
LCG 10 M:; 0.73 
Lex; 10 TI 0.74 
Lex; 10 B 0.69 
Lex; 10 AU 0.74 
Lex; 10 HG 0.84 

Table S 
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RHYOLITE 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 

Lex; 10 AS 0.66 
Lex; 10 BA 0.74 
Lex; 10 CE 0.92 
Lex; 10 FE 0.65 
HF 0.83 
Lex; 10 LA 0.91 
NA 0.69 
Lex; 10 RB -0.64 
Lex; 10 SB -0.8 
Lex; 10 SC 0.78 0.56 
Lex; 10 SM 0.91 
Lex; 10 TH -0.91 
Lex; 10 U -0.85 
Lex; 10 W 0.83 
Lex; 10 MO -0.57 -0.61 
LeG 10 CU 0.84 
Lex; 10 PB -0.55 
Lex; 10 ZN 
Lex;10 AG', 
Lex; 10 NI 0.92 0.78 
Lex; 10 CO 0.74 0.56 
Lex; 10 MN 0.58 
Lex; 10 SR 0.76 
Lex; 10 V 0.84 
Lex; 10 CA 0.75 
P 0.87 
Lex; 10 CR 0.87 
Lex; 10 11:; 0.78 
Lex; 10 TI 0.57 
Lex; 10 B 0.56 
Lex; 10 AU 0.8 
Lex; 10 HG -0.57 

Table G 



ABOVE ORE 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 

Lex; 10 AS 0.63 
La:; 10 BA 0.86 
Lex; 10 CE 0.9 
Lex; 10 FE 0.91 
HF 0.86 
La:; 10 LA 0.92 
NA 0.89 
La:; 10 RB 0.78 
Lex; 10 SB -0.88 
Lex; 10 SC 0.98 
Lex; 10 SM 0.97 
Lex; 10 TH 0.85 
Lex; 10 U 0.78 
Lex; 10 w -0.76 
Lex; 10 MO -0.82 
Lex; 10 CU 0.74 
Lex; 10 PB -0.56 0.61 
Lex; 10 ZN 0.61 0.7 
Lex; 10 AG -0.56 
Lex; 10 NI 0.67 0.64 
Lex; 10 CO 0.93 
Lex; 10 MN 0.88 
Lex; 10 SR 0.96 
La:; 10 V 0.96 
Lex; 10 CA 0.9 
p 0.9 
Lex; 10 CR 0.77 
Lex; 10 M3 0.95 
Lex; 10 TI 0.84 
Lex; 10 B 0.81 
Lex; 10 AU 0.79 
Lex; 10 HG 

Table ':s-; 



ALL GRANODIORITE 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 

Lex; 10 AS 0.66 
Lex; 10 BA 0.79 
Lex; 10 CE 0.86 
Lex; 10 FE 0.83 
HF 0.72 
La; 10 LA 0.88 
NA 0.83 
La; 10 RB -0.67 
Lex; 10 SB -0.66 
La; 10 SC 0.92 
Lex; 10 SM 0.96 
La; 10 TH 0.55 
Lex; 10 U 0.85 
Lex; 10 W 
Lex; 10 MO -0.74 
Lex; 10 CU 0.78 
Lex; 10 PB -0.57 
Lex; 10 ZN 0.66 
La;10 AG' 0.77 
Lex; 10 NI 0.92 
La; 10 CO 0.86 
Lex; 10 MN 0.61 0.63 
La; 10 SR 0.89 
Lex; 10 v 0.9 
La; 10 CA 0.79 
P 0.94 
La; 10 CR 0.94 
Lex; 10 11:; 0.85 
Lex; 10 TI 0.61 
Lex; 10 B 
La; 10 AU 0.78 
Lex; 10 HG 0.59 

Table E' 



a. mineralized vs barren 
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Standardized Canonical Discriminant Function Coefficients 
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Structure Matrix: 

Pooled-within-groups correlations between discriminating variables 
and cat-,or. i ca 1 d j. se ...... i m i nant fut"!et 1, .:::,)'"15 
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and canonical discriminant functions 
( \/~3 ~-·id!:Jl~5 U~~C!F?'r~f::!rj !:.: y ~.izp elf c,:n-·t"'elatic.Y'! within fUl"lctior·,) 

;_nu 
! ':::'W 
1 ••• • • • 11. . ; 

: .(~C~G 

:._i ·\f3 

! ..• L..P 

2 

-. 31i'1'+i~ 7 
-.' . ;~~~; 1. LI· '7 

~UI\IC j , 

1 • f:, 3 ;5 I/:I !;~~ 
-1 • 63:j!,illl.~ 
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Symbols used in Plots 

/3 -I-

e 

+ 

1 
2 

PII Ungrouoed Cases 

:1+ 

it 
:~F t!: 

•. 
t-:. 
::. 

\ ... 

H 1 1 - 9 "., 0 IJ D sst a c k. e d His tog to, a rn 

C 2 . n.:. n i cal Dis c t" i m i Y'I ant Fun c t i el)"l 1 
~!t 

~:j: 

i:~ :It ~t # 
: I~ t!: it # 
~:~:!±# ~t. :j:~ *~ 
~i:~i:j: # # # 
:H#~~: :\:1:# :tt # # 1 
### ## # # # 1 

+.l: :!~:t·r# :1'';2 ~Hf :tr #1 # 1 :I. 
#~*:I=l: # tl;;:: *~# # #1 # 1 1 
~t E,~· tt *t:::2 :H# .-, #1#1 c. 1 1 

# E: f,:!: 4* :1*2;::: ;::# 2 #1#1 1 1 
~::~ :1:1' tt ~::: ~~~ # H ;~~ 2:\:~ # i.~: # 2 2 # c: #1 1 1 :I. 1 1 :l. l 1 

# # 2##2## #22##2#22#2 #1111 1 1 111 
#~# ##2##2#222222#22222122211:1.1 111:1.11 11 
### #~2~#2#222222#2222212221111 111111 11 

X-----·----+---------+---------+---------+---------+-- -------X 

11,i) / I~ . . .' 

+ 

.-t. 

o '-I. t. - 1+. I?I ..• i::. 1(1 0.. QJ 2.. 0 4. 1/.1 D IJ t; 

C 1 ;=:\ ~:. ~~~. ;:::: ;? E: 2 c' i::: i.-~ ;::: i::: i::: i;::: ;::~ i::: i::: 2 (~~ i:~ 2 i.::: i=: 2 ~:::~;::~ i.~ 2 2 2 2 222 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1. 1 1 i. 1 1. 1 1 :i. 1. J. t :I. 1 
2 1 

i'.J(::." 0 f' 
C21.ses 

Predicted GrOUD Members~ip 

1 2 

1 

2;0 

159 

2'3 
95.71-

2 
5. 71-

9 
it!' ...J. 31-

1 
? -;, ... , 
<t.-J. ~'/II 

2(~ 

'33 .. 31-

50 
84. 7"/' 

r:. p t~ C t:~ 1", ~.:; c ' f' ,. g '1''' () 1.( ::) p c.i I' cas esc 0 to, to, e c t 1 Y c 1 ass i fie d : 35.00"/. 

Class~fication Proces sing Summary 
1 1 '=-' C;.:\ s e s ~".' Pl'''' e L') t~ (') C e sse d " 

~?t [;~. sC-?~. w(':~t"'f-~ E-~~:c1.IJded fol'o, n1issirlQ 0'1''' olJt-'-of-r'anoe gt"OlJo coclesft 
Q; C 2 . <;;:. e 5 II i::"1 r-I at 1 e B s t 0 Y'I e m i 55 i y, g dis c t" i m i tOOl at i Y'I g va,'" j. a b 1 e . 

1 1 I:.';; C ;;\ S f-? ,::; ~"I (-l 1'" P. IJ ~:i e r.:I f 0 t" P to, i YI ted Ct u t p IJ t • 



b. mineralized vs "above mineralization" 
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Standardized Canonical Discriminant Function Coefficients 

'-AS 
I.. .. BA 
!w.CE 
LFE 
!-IF 
L_LA 
;\jA 

L.nB 
i_SB 

LSC 
~_S tT1 
LTH 
L.U 
L.l..J 
L;vtO 
LeU 
LPB 
L_lN 

LAC3G 
LNI 
LCD 
L.MI\I 

L,V 
LeA 
p 

LCR 
L .. MG 
LTI 
L.B 
i~(~L_1 

FUNC 1 
-. 1214;3 5L~ 

" 175:35 
• L,. 4 'J ;::j ,9 

• 0'+ 79 '? 
-. 20i::::3'~ 

-. 17.'3~::;!~~ 

• 084·'31 
-. 0~-=j588 

L~. ~0 4 4 1/1 C 

::," l1 r:J05 
• 0072;17.1 

-. 11273 
· :~;g'J 1 :'5 
• 1 ~'3c~07 

-. 6 7 2;IZ1c~ 
• 3BIZll 121 

-. Z:::57 J6 
-1. 22t~45 
-2. E::!. 795 

• 23159 
1. 23917.14 
-. 4P,f:-\40 

-. 3':) '+ ,'3 f:, 
-.38735 

-1. 15;:':51 
-.7EE·7;=:' 

"-1.11753 
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Str~cture Matrix: 

Pooled-within-grouos correlations between discrimjnating variables 
and canonical discriminant functions 

(Vc:u'"'iables o"t"'c\e"r"'ed by size of cr:lt"'t"'elation within fUY-tction) 

FUNC 1 
LALJ LI · 7:~71 

LHG - · c:6 1Zt34 
'_AGG · 23559 
Lf:3B .. 18i:~ 1 'j 
!_(-4r; · l3t=J:I. 2 
LPB " 11. ~3 '~u 

LeU 1 lL~95 
LIN " 10815 
:_en O ?,(~i;::55 

!_RB - " 087'3171 

:-!F - " 07097 
NA .. -· Il 5~30"j LCR Q)L~'::~77 

L\T1N ~ 04·'3EA 
;::1 - · 03639 
L~3R · 121 ·3:=:;05 
LV · 03'+ .3;;:: 
L~J .. 031 ;:::L~ 
LTH · 1/1;:::3 C:,,3 

LLA · 1212B 7 '~ 

'--NT · IZ1;;:~E,C5 

LMG .. 0 ;~~f,47 

LSC 1/1 ~::: ~5 (":::"1 i3 
LE~IYi " 17.1 ;~~ :?; '? 8 
LCD · 1?1i.~1Z118 
LB -- .. 12! l8'317.l 
LeE ~?1:1.2("35 

LTI - · 1211 ;:':'41 
LlJ " (01i::: 1 '3 
LBA · If! 1. 1':'1 
L!'TiD · Q)07'f.~7 

!_FE -- .. 0121130 

Canonical Di~:,c"r"ir.,il'"lant FUrtctioY"ls evaluated at Gl""'Cruo Means «(:il""'CrIJD C '?nt~"'oic~~· ) 

G"t"'OIJP 

Symbols used in Plots 

Symbol Group Label 

1 5 
.-, 
c 

# All Ungrouoed Cases 



SPSS/PC+ 
All-groups stacked Histogram 

Canonical Discriminant Function 1 
8 -+- +-

# 
r- # r-

t""' E, + # # # + 
e # # # 
0 # ### # #: t~ #: #: 
IJ *~ ### # # # # # 
e 4 + # #2### ##.# # # # # 1 + 

n # #2### ### # # # #: 1 
c # #;:::;:::#:t-t 222 ~* # 2 1 1 1 11 
Y :!* #c:2## 22L~~ # # 2 1 1 1 II 

2 +# t.l: ### ~* # c~ 2222 # 2 c: 2 # # 1# *f 14=1= 1 111 1 # 1 + 
1# t-l: ##1:~ ##~7:2222#222 # # 1# # 1#1 lil 1 # 1 
!±t:#### #2222###2222222222 ### # 1# 1 111 111 11 111 1 :I. ~t :ij 

! ####:f:F #2222###2222222222 ### # 1# l111 11 t 11:1.11 t 1 l# 
x --- -- ------- - -\-- --- -------+---------+--------- ~- --- - ----- _.+ ---_.- - ---- X 

81J t -1+" !Z1 - ;=:. 0 0. 0 2. 121 1+. 0 [h.do; 

C 12.s5 
Cent t"'t:t ids 

22222222222222222222222222222221111111111111111il1:11111:111~ 

Classification Results -

No. of Pt"'edicted 
Act 1J2I. 1 C3t" OUD Cases 5 

- - -- .,- - - - - -- -- - - - , - - --:- - -- ------ --_._----
Gt""OI..lP 5 r}tl 30 30 

100. 1211. 

5 o.jJ b'l.!- 2'3 1 
3.41-

Unp 'r"'OIJ oe'j Ca:::;es 50 16 
25. 7i~ 

C 1 (::'\ ~, S i fie at j . ':' n ~'t"' () C e ~; s i '1"1 ~~ S 1.\ fl1 rna t·, Y 
1 . r~ C? S P. S ~'J e '"~ p. nt" r::r c e sse cj " 

1 

Gt"'ouo /vlerl' tJet"'sh i p 
6 

--------
Q1 

a tZt 1-

28 
95.61-

4'+ 
73.31. 

121 C 3 . 5 e s ~v E\ '1' " E? E~ xc], 1J de d f I:' t-. m iss i Y'I g 0 rOLl t - 0 f - t"' a n g e g r"' 0 U 'J C ,:, cI '::.' s " 
o Ce.:::.es ha.d at lec:\st orH-:? fllissing disct"irniY'lat irlg v8t""'i2.ble. 

1 1';9 [: c:\ s e 5 ~...t Po t"" E~ U ~:; e c:1 f 0 t""' Cl t" i n ted 0 U t put • 
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DIS C R I N I NAN T A N A L Y S 1. S 

;:~r-I'::'I 1 y~; i. ~. yo! 1 .. 1 1,1 :1 (? '!" 

'.:li ' ~I~c·t: ' f'(":~ +:> :'f'" /::-:1.1. \ . .' t:n'ii::,~~) J.e==, L'e.!.::;siYlg the tc,lp.t"' ance tc-~ st ar···f:.~ F·"nt;E-:~"'€·-::·C: : . 

(~I. I 

, nr::; r:; 

. . ~:I'· :: 

:::'j':': 
t "·' , 

. I .' ~ 

'. (~ 

.... :::~ 

If" i n :. ~!1I .I!ll ; " ,:, :~ E.'r·' 2.'n C:8 I_eve 1" •• " • " ••••••• " • • • • • 01/) 1 tZlIZI 

n urn be,-' (:, f functions." ... 
l't11 n ~ ,f! I. '. ill r urn 1..11. ~::.. i~. i. \ .... ~.~ ner"'cent 0:::' f \/ en'" i ance ... 
!"1.:"Hi rllUfll ~:~iqnj.f .i. c·:J. l' ·'C '=· ,:, 'j= laJi 1 k ·::-, , Lambda •••• 

1 
10~?'1. IZtIZJ 
1. 12112100 

::'-UI\ iC j . 

1. " 1(. 4 l ~ J I~ . 

--. ; : :: :3~. 1/ 1:=; 

- " " 1/1 III ~~.; ;::.: 7 
--.. !;~ ,r.:, c· ~.:~ ~:. 

'. j f~ .:~ (" ~:~ 

• ,'1 .{:~ P. '3 t.i) 
- ' . ; :::~ 91;) ':3 i+ 

1 vIIZI. IllIZI • 7'350 

{.~ f tel'"' l.J ill..-, S ' 

Fen Larflbda. 

tZ1 .3E54 
Chi. .~-::. (1 I..' .. ~.'r" e 

51. ;;~~'ZlF, 

1 I!) I'~ ./ n-.. , 

D ~:: . :~~; i. ~-

.t c:: " ,,-i t) ) 1;'1 :. 
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:.:' (', 0:) 1 E-? d - ~'J i t ~ i r',- 9 \ .... 0 IJ D~:; COt"' '1'"' e 1 at i 0,(,5 bet wee n dis C '\''' i min a tin g vat'" i 2-. b 1 e s 
and canonical discriminant functions 

('· .... '<::\\"·'iabJp.£:. ur·d(=?t-·f.-:~d by sj:.:::e of c'='t"'t"'elat ion within funct iOt'I) 

1_. HG 
:i::)C";(~ 

L .. ~~;B 

i ... r :'B 
'._ r~: I.) 
I_I;B 
HF 
r~A 

'..8 

C3t ... o u p 
r.=" ._' 

FI.J!,:C: l 
· H=~7 .. :~ 7 

• .y i f, f. f:3 

• :?; 2 i:? IZI'?' 
• r:' /:~ 171 ?=, ~:~ 

~ 21{1 I.,. 'J (:, 
• (~: !,i) 3 i::: 1. 

-. J. ~;5 ·40 

--. 1.:39(:,1(1 

-" lit) i~: 70 
-" 'ZIC4 :~;.~; 

--. 1i)2; .~!.:4:l. 

Fl. Ji'\l C; j, 

1 . ;::::7IZIB;::~ 

E., --1 . • .3 ~L 4(A 

:I. 

1 C:, . ~ 

,--,-
1 E.: _1. 

c 
\/ 

L~ + 

c
. J 

A J J. : . ..11'''(1) 1'-'0 U :Jed ea !:;es 
r.n ], .- 9 t ... (I ups s t i.-\ C k. e d His tog t ... a rl1 

Canonical Discriminant Function 1 

# 
# 
# 
# # 
tt#t'/:## 
##:1:1:## 

#~~i-i=### 

~t *!: 4:r.#~:::c.:2 ~t 

# 
# 

# # 
# # # 

###·2~*## 

# 
.:' 
L-

1 
1 

1 
1 
1 
11 
11 
111 

#2####~2222####2222##21 111 
###2###2#22222#12222122211111111 

1 
l 
1 1 

x - - - - - -- -- ... + - - --------+ -----_.- - --+ --- ------+ -- - ----- --+ - - - --- ._- -- X 

-+ 

-I-

+ 

+. 

Gut -4.0 -2.0 0.0 2~0 4.0 Out 
Class 2222222222222222222222222222222111111111111111111111111111111 

Centroids 2 1 



c. rhyolite vs mineralized 
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Standardized Canonical Discriminant Function Coefficients 

~AS 
: __ BA 
LC~ 

L.I=E 
Hi=" 
L.!....A 
j\~A 

Lr-~B 

t_SB 
1_~3C 

LSrr1 
l_TH 

'_U 
L.v.J 
;._iY1D 

L.e i...! 
L.PB 
LZN 
~AGG 

LNI 
LCD 
LMt\; 

LSR 
Lvi 

l_CA 
p 

LCr-~ 

LtTH3 
I_TI 
LB 
LAU 
i_H13 

FUNC :L 

-" 347fJb 
.67,S'?B 

1. 351Z1138 
-" 248~16 

• 11~~B9 
• 041?1~5f', 

1 • 07:-.=jQl:~; 

.797(/:3 
1.5EllISG 

• E~3':1~SIZl 
-" 0i~":~f.J"7 

• t7.14i:::i=l(1 
-.1Z'113l 
-. ~ . 7417 
-.L~5B31. 

1.31055 
• 3.S5.(fV) 

-. 11 BEq?1 
-. i.::9 /-l-8IZI 

-1. '38E.14 
• (?15:~;7ll-

-4. 7Q!lZle.e. 

• LI · :~GC~i 

• (~i=~3 j 3 

2. ~717l33 
.1/107[:35 
,,0.1611 
• 941i.)B 1 

-"5112'3 
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Structure Matrix: 

:_.ALI 

LSB 
L~~C;G 

LHI3 
LB(~ 

LPB 
L-CU 
HF 
I_L.A 
L_B 
I_MD 
:_.U 
'_CE 

L..CR 
LSi"'! 
L_nS 
:_V 
. c ... o :... -.) ... 
:_sc 
LRB 
LCD 

U::A 
;._TH 
L.TI 
t .. MN 
L,I,..,) 

FUt\!C 
· ::i 2; ~~~ "/ l ~ 
n 37~:;2f. 

• 322; ;~:' I 

- .. 180E./ 

• l711JIi' 
-n 13f .. ;::~H 

-' .. 13~53/1 
M 1157 :.: 
• :I. l'i.)~:.:j7 

" 1171771 
-. 107L~ :'i; 

• 1 0 ;~. '3 :.:, 

- .. 10;::~~)1(' 

• i. 1211 E. 1 
-. 121''353.':1 

" 17.1':).~;::·1/I 

-.. III '3 !ti 8 :.:.J 

• 07;~~?i\ 
-. 1i.~E.E, EI ::.; 
--" 04 7E~.: ' 

-" 04lZ'~ , ':"; 

-M 03 '::?iof\ 

-. '213 4 c~ :~ 
- ' . ~7.';:'·~S7f. 

-. IZt;::~; I~) 1/1 

• '2:1121[, l:l ? 
" li"7l (:, i. '- j 

• 1t:tIi~L~7 :'; 
.. IZIIZl0E,1 

SPSS/PC+ l!Zl/E,/ ,n 

Car',or-,ical Di sct"'ir"int"'H, I: F' uncti(::trI5 evaluated at Gr"'ol.lO MeC":\Y,s (Gt"'OIJO CE'\'"rt ...... c .• id~. ) 

to;
, .J 

FUNC 
-4. 591 1.-:. 

4 .. 5") 1 J f.: 

S Y rn b c. 1 5 I.t 5 e c.i i n P lot ' ::j 

Symbol GrouD Label 
-- ----- . '.---- -_ ... _--···· '1 ........ _-- ----------

1 4 
.-, 
Co 5 
# ~~ 1 1 U I' , U t"' Ct U 0 e d Cas e 5 



Paqe 52 

8 + 

F 
6 + 

o 
IJ 

e 4 
YI 

c 

Y 

I 

1# 
1# 
+1 

I 1 
i 1# 
I 1# 

# .j.!. ,.,. # 
# tf # 
1 LL 1 
1 1 '1 1 J. 

SPSS/PC+ 
All-groups stacked Histogram 

Canonical Discriminant Function 1 
+ 

+ 

## # # .-, + ~ 

## 
** 

# .:. 
L.. 

# # # ## # ###2 i:::2:\.1: 
# # # ## # ###c: ;:::2# 

+ 1 1 111 1 l:!:F 1. 1 ~t#:I:I:### # # ~*##### # ## # 2 i~ 2 2 c~ 2 i~ : c~ ::' i=:+ 1.-

I J. J 111 1 1#1 1 #:j:~tHf:## # # ##~4-t## # ## ~~2222222;::: .::' .:.:' 
1.- ,_. 

! 1 I 1. 1 1 111 1 1. l. 1 14*#1 1##### # ~*#~t.### # ##### #22222222222222221 
I 1. 1 1 1 1 11 1 :l. 1 l 1 1##11##### # ###### ** ###*~# #2222222222222222 I 
x _.- - - ---.-- -1- - - - -------+------- - - +---- -----+--- - - ----+ - - ---------- X 

Uut -4.0 -2.0 0.0 2.0 4.0 Out 
Class 1111111111111111111111111111111222222222222222222222222222222 

Classification Results -

\\lei. of 

Cases 
Predicted Group Membership 

Act 1.\8. 1. 1:3t"'OUO 

~~:, :.: --------~-r-~---
3121 

(3t·,OU p L'::' .:'v\ 1 ,J 30 ....J 

:_ lnOt"OUDed C8.ses 59 

C 1 a 55 i f i ca.t ion ='t"Ctce::::, s i ng SWIlrI1-=tt"Y 
1~3 Cases were Drocessed. 

4 5 

lI210.01-

0 31/.1 
. 1211- 1121121. 1211-

32 27 
54. i.:: 1- 45. 81-

.-, 
,':. 

!(1 C ~?,Sf:?S Wet-' E~ pxclt\cled f(n" missil"lg CIt" ClIJt-of-t"al"lge g~"ouo cocl~:? sft 

o Cas P 5 had at 1 e as t Q n e rn i s~.; i Y: 9 dis c t" i min a tin g va '1''' i 2 . b 1 e • 
1l'3 CC:\S'=:IS we't"E~ usee:! fot" ol'''i 'nted out put. 
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DIS C RIM I NAN T A N A L Y SIS 

(j t-, ,':\ 1. Y 5 1 ~~.; n I .t rn b P. t ' 

i) i \." t:-? cL IIlr::'l i:: h '-:-' ej ~ r.H 1 \.' ::;.. t" i a b 1 e 5 0 ass i n g the t ':1 1 e t"' a y, c e t E·? 5 t a to. e en t e t" e d • 

r:cn 

t ·T: it",i. r,~IJrtl Tr:rl(~:?t~ance !_evel.................. .0tZt10Q1 

l"l .?:\x i r!l1.l.m ·n!Jrtlbet-· of fl_tnct i I:'Y',S •••••••••••••• 

!·T1iY,i~n' .. ~rl1 c 1 lr,lu1?tive Det"'cen't ()f vat"'iance ••• 
rT"; ~:\xinlf.l.r,' '.::. il;,n~,f:i. c~\nce of Wilks' Lambda •••• 

1 
100. 1210 
1.12112100 

C~nonical Discriminant Functions 

::'r:t (:, T 

'.) ~:>t"' i E. t', C e 
[: I. t nl 

Pet 

• 95b8 

Wilks' 
Lan,bda. 

.0845 
Ch i ':'; 0 uat-'e 

13121. l38~:) 

:1. 0/ ':;, ./ (I. ' 

1 ranonical discriminant functions remaining in the a~aly~!~ . 

St~ndardized Canon~cal Discriminant Function Coefficients 

:-I..JtJC 1 
LHG -.37842 
. 'On -" .. O't'21~:=; t -; 
~F • 12677 
:._ L. (:'l - " . Sf 2; E.. 7' ~-1 

i. .. C~ F 1. • !l: i~~ 7 3:3 
011 .59735 

LSB .52422 

:. Cl...1 --.0tS'I-E,Ii) 

::":'o1.P-(1 ·-t-'Ji !~;\in-f:F-"::O'JDS COt"t"'~lat iorrs betweerr disct"'iminat ing vat~i.able~. 

and canonical discriminant functions 
<')t:t. l·'i:; :::~:Les Ot"c!pt-'pr! t:ly ~.;ize of c:.'cl""'t"'elaticlYl within functic,rr) 
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Canonical Discriminant Function 1 
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eill. t: -- I., • If -- ;~~~. 121 121.. 121 i=:.. 121 4. 121 (j t .t t 
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!Jl " O IJ P -4 

!~·~\··c,r .. I. n 

i\l(). 0:0 f 
Cases 

30 

:30 

5 '3 

S~'SS/PC+ 

Dredicted Grouo MembersMio 
4 5 

3121 
:1. 1210. 01. 

0 3121 
• 01. 11l.i0. 1Zli-

1+ 1 18 
E9. 5~~ 30. ~j1-

P P. t ·, C P. n t ,yf "f:H'" ':' '-'. 0 e rj" C 2.5 esc 0 t'" t'" e c t: J. y C' 1 ass i fie d: 1 00. 001. 

C 1 <~ ~. s :i. fie eo t ion P j-".:o c r~~:; ':'; i n ~I ~) '.t TIl r., a t"' y 
:I. l'3 C;,Y:;e,==, \··!et·,p rJt'()Ce5~3I?d .. 

!/I C:::;C\'~~?~. ' ... · ... r2 ·r-·e E~)-:C1.1Jd~c.i fot"' rrli~-5sinq Crt'" ol.lt--of-t"'anqe g~"(:tlJ':J co::,de:-3u 
It.") i~: Fl. :,;e-=.:. "j,.!,.",:; t'?,+.: 1I?E:\s.t on~? fI1issiY'I~1 disC't"iminating yat"'i~1.h:tE'. 

1t3 C2SPS werp used for crinted output. 



SPSS/PC+ 

DIS C RIM I NAN T A N A L Y SIS 

On grou~s defined by CODE 

~. 

D i)'" e c t: rn po t: h o d : (~]. J. V f.:\t"' i e. b ], e spa s sin 9 the t -:1 1 e t"' a YI c e t est C'n .... e en t F..iI t~ e c1. . 
r"iinjrlll.Hll TolE?t·' 2:'.t OOlce Level................... • 121121100 

!'I ~ >( i rll '..t. rll n IJ rl1 b e ) . ~ 0 f f IJ \'-1 C t i ':::' l"1 s. • • • • • • • • .. • .. .. .. 

:v! i nil n I..l rn C I). fll U J. EI t i ve De t" c e)"1 t Ct f vat"' ian c e. • • 

~~ a >< i 1111..1.!'I1 ~:; i 9 n i f j. c e. l"1 c e .:. f W ilk·::; , La fIl b d a.. • • • 

1 
llZ1~?1. 0171 
1 • 01210121 

Canonical Discriminant Functions 

;:. C ":.: '::. T Cl..\rn C.3 t"lon i ca J. 
F C' n E: 1. g ei'-:V C:1 .L Uf .. ? 'v' (3. '\, '. i ;:;I.nce ::'ct 

.7157 

Aftet" Wilks' 
Fcn 

o 
Lambda 

• '+B77 
Chi s;. c: U c:n~ F:? 

2;9. 1.+93 
~::; :i. t:' 

. * i II d . toO. I.{ S the 1 c2nonical discriminant functions remainino in the analysls . 

Stand ar~ized C~nonicdl Discriminant Function Coefficients 

;:- LJ".IC 1. 

L.r:) t.l » 1.1-7;-.:;37 

LBA - "~0561 
: .HF . ~:.;F.,Ebi~:' 

S t )' u c t u r . e ~Y1 :-,\ t. t -· :i. x : 

.:':\ :.(-:,1. p r:l -oo , .• J i. ~.:: .... : 1. '''' -':'1 ,.~ ': " .E' :::;. cor·')"·('?l ,3 t i .~) nS ~Jet "Jeerl c:I i SCt" i fI1 ina tin g \/ .:..\ t' i :J. b } e l? 

and canonical discriminant functions 
(\.' •. ':\., ~ 1 . . ;::'~_" }EI~~ ·:::q·-·c! r?l··· ed ;~)y "::izr::? c,f CC't"''t''e1 2\t iOY'1 within fU.Ylct ion) 

L .. (')1 .1 

i._Br=) 
\_(.') :::::(3 

'-1F' 

:_HC3 

• b ;~~0 ;:::: :" 

. 5 ':~ ::7; e. E, 
-" 4BI(1 L~F. 

" 15~S1.(?, 

-- " 1. 171 ~:: 1 7 
-. 121'-:9 7 c: .3 

C,;:\.n()nict.~. l DiS',ct"irtlin.:3nt FlJflctil:'YlS evaluated at Gt"'CII.\D Means (8),-'01-'.0 Centt-· oicl ::::.) 

4 
FUNC 

-- :t • 01217 E.. 7 
1.00757 
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SPSS/PC+ \ 

n J. 1 Unq)'"'ouoed Ca~.es 

All-groups stacked Histogram 

Canonical Discriminant Function 1 

1 1 
1 111 1 

# 
# 

#~ "'r 
## ## 

# 
##########*# # 

## ## # 

#1 2 ####2###2### # 
#11 21 #222222#2### ## 
111111 2222122222#2### *# 

111111111222111222#2#22#### 
x---------+---------+---------+---------+---------+---------x 

+-

+-

I·· 

+-

D IJ -i= -·A. 1/.1 - Z~.. 121 0. Q1 2. tZI 4. 0 (J u t 
C 1 c:- ss 

Cent )'-' 0 i ,-is 

1. ;l"'Ol.l.iJ 

'. : r , ~~ ) -. ,~, ' .. \ U ~ .-: 

11 1 tl11~111111i111111111111111222222222222222222222222222222 

i\\,:,.. ':1 f 
C2-.ses 

30 

30 

5'3 

1 2 

Predicted GrouD Membershio 
4 5 

25 
85.71-

3 
10.01-

-;. 
.. J 

e ' 
...J. li-

4 
13.31. 

27 
90. 01-

56 
94. 91-

::-~ . PI" c: (: .. : n 4.; 1~,~7 "r;- 'r"' '-':, 1..\ U i:~ c: I' C E? :-::_ e ~~ CO ,.-, '1"" e c t 1 Y c 1 ass i fie d : 88.331. 

~~- :L <'~) .~:\ S :!. f j, c: ='1 ~~: i c, ','-, ::' r" c· c' F' ~:~, ~. i r ': 9 ::-3 IJ rn n1 at"' y 
o ~ •• ~:! :-~: ~l. :::I?S \ 'J~-:')"' f= i~'t-()C2S':::. €~t1" 

:71 C t::i C; ~ S \l-J F~ 'r' -' P f:? ~( c :1. I). de d f ':' t"' Til i ~.; 5 i 'n 9 0 't"' 0 IJ t - 0 f - 't' a n ~ e ~I r"' (:, U 0 C ':' r:::r e ::, .• 
1::'1 r ,:,1 S p ' :::' I \ ~\ r:j a i: leD, s t .:. n ~,~ nl iss j, n ~~ dis c t'" i fJ1 i 1'"1 a tin p v .:::1 )'., i c. b 1 €~ " 

1. 1'-:'3 C':'-IS~c5 VJE.ll ·' F~ used fot"' o't"'ir-,tE-?d Ol.ltput. 



d. barren vs "above mineralization" 
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Standardiz~d Canonical Discriminant Function Coefficients 

l_HS 
LBA 
LeE 
LFE 
HF 
L.t_A 
l\lr~ 

LF~8 

1_5B 

Lse 
I_SM 
LTH 
LLJ 
LI,.J 
L.MO 
L .. CU 
I_PB 

L...Zt\! 
LAGG 
LNI 
LCD 
L/YIN 
I_SR 
L.\) 

LC(~~ 

P 
LCR 
L.MG 
1_ T I 
1._8 
LAU 
t_Hf3 

FUNC 1. 
• Q.~ j If).l~ t~ 

-. 29t=J05 
-1.1f:.lE5 

1.1211.5(".::3 
1. 1212'359 
1 .. tZI:t 7Ftt; 

" 58'3'39 
" 1f3IZI3r; 

• 88EI~~~3 
-2ft 9850::; 
-1.01792 

• 2i~::3g 1 
-1. E .. IZ!f,E.,4 
-" E:333,3 

• 757=~;5 
" 447 j. ';1 

1. 151 be: 
-1" Et03i~:E .. 

• 97812; 

72E.A·(; 
-. et 4 .3;:~;:: 

n 537?B 
• L,.:3~. 0 .. 8 

-2. PA58b 
3. gQl;:::75 

• [.E .. ~~:5E: 
" 444e.0 

- t' 8g;:?3E.. 

" 31 '384 

~L 1[; / C./ F· 



Dage 49 SPSS/PC+ 

S t '1""' IJ C t u '1""' e tyj at '1""' i x : 

Pooled-within-groups correlations between discriminating variables 
arId car-lOl'l i ca 1 d i E·C'I""' i TIl i nant flJt"lct j. r:::.ns 

(Variables ordered by size of correlation within function) 

FUNC 1. 
LCE - " i.::38E.4 
LLA - a i:::3G1Zt5 
:_SI'fj - · 20979 
LSB · 1 f:?,f:,!Zt 1. 

LSC - · 1757[:. 
LSR - · 1 7 L~B4 
LZN - · 15763 
L!Y1N - " 15577 
! .... 1'r1 c:1 - " 151lllZl7 
HF - · 14eJ/4 
LBI~ - · j,L~548 
LV - " 1.3640 
!:I - " 120E.B 
L!"'H3 -

" 1 1.785 
L.CD - · 1 1 ~,i13 

LB · 1 13E:5 
LFE - " lill ~, 5'+ 
LU .- · 12I'? !.5 i~' 171 
~_ Ct'-4 - " 09 4 :17 
LW .... 

" 
~~;ef:,.81 

LPB · 1/.:183;? 1 

L~~GG · 07413 
'\JQ - 071 '35 
!.. .CU " 

(71::,'-:318 
1_11 _. 

" III :! :i..i 3 ~) 
L ... MtJ " l7l4:'~ 3171 
LAS - " ~?I3 ~. 37 
Lr\~ I " 0;~:f·3E 

!_AU ~':1(?~575 

L ... ;~B . III 1 l+ 79 
!_cr~ 1/ll;:::3E 
LTH " 01Z1Qle4 

~,ILl / b I e. " 

Car'lclnical Disct"j,rl,in::\n"t: Functions evaluated at Gt"OUD Means (Gr'ouo Cent't"().id,:~/ ) 

Gt"Ol.~p FUNC 1 
E: -:I.. 89B8~5 
3 1.95433 

~3 y rl1 b 0 1 S I). 5 e cJ i n P 1. 0 t s 

Symbol GrauD Label 

1 2 
2 3 
# 
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SPSS/PC+ 
All-grouDs stacked Histogram 

Canonical Discriminant Function 1 

# # 
# # 

##~* 1 # # 
### 1 # # 

##11#1# 1 1## 
##11#1# 1 1## 

1111l11##1###1#2 

# 
# 

# # 
# # 
# # ,--, .::. # 
# #2 # 

# # t-t: #,-, .::. *I: 

# # # #~~ *~ 
# #### 22 # 
# #### -::,.=, *1: L-L-

2#####;=:22#2# 

##i.::: 
t~±:2 

2#2 '# 
# 2#2 # 11l1111##1###1#2 2#####222:H2~* 

#~* ~ 1# # 1 111111111###111#222222222222 222# 2 
~*~ 11# #1111111111###111#222222222222 222#2 

X -- - -- --_ .- - .--.- ·t- -- - .---- ----- - ---1------.-- -- - -+-----------i- - - --- ---- -- - --1- - ---- -- - - ---'" :'1.. 

+ 

-I--

+ 

+ 

D IJ t --A. Q.~ - 2. 121 0. 121 i.::. 0 L~. Qi [i u'l.:; 

1 111111111111111111111111111111222222222222222222222222222 222 
1 2 

C l assification Results -

No. clf 

Cases 

E: '3 

GIZI 

Predicted Group Membership 
2 

3121 
11210.01-

IZI 

. 01-

25 
4-;-

--.J. 2i1. 

2'3 
100. 0 0

/ , . 

34 
5EIo 71.. 

;{1 ,:': ~~ ::: ~.:J .:;:. l'J e ,'" Fl ~~ xc). IJ c.i E? d f 0 t" n1 iss i '1"1 gOt" 0 U t - 0 f -- t" a '1"1 9 e ~p-. CI IJ 0 C 1-:0 cl ~:? ':=, .. 

Ii) C~ a c , p~) h ,~ (~ ,,:\ t J. ~ as t (') t-, e rn j, s sin 9 dis C t" i m i )"'Ie. t j, n f:! v 2-. t·" j F.I. b 1 i:=? • 

1 1 'J CDse s ~'Jf:? l" "E~ '.E:;Pr! fl:':lt" pl""i y-,tE?d out put .. 



SPSS/PC+ 

DIS C RIM I NAN T A N A L Y SIS 

On grouDs defined by CODE 

1 
D i ~ .. e c t rn 1;"7' t t·) ("I cl ~ q 1 1 vat·, i a b J. e 5 pas s i 1'"1 g the t Ct 1 e 1"" a nee t est en"' e en t e t~ e d. . 

r,! i n :i rll urn To]. F't~21 ··.ce Leve 1. • • • • • • • • • • • • • • • •• • 0QI100 

Canon i ca. l Disc)"'" if.,:i. 'r'1<-=:\nt F unct i 01'"15 

!'i A. >-: i rn u. rn n IJ rn be)·... 0 f f tJ net i 1:1 n s. • • • • • . • • . • • • • 
~1inilnIJrll CIJIIII .. IJ,·3. i .:. ivE' ~:)et"cent of val''''iance ••• 

rrlC\x ifi~urll <s ig)'"11 f:i.c::\nce of Wi lk!:;;' Lambda ••.• 

1 
10121.00 
1 • 0000 

Can.: .. .,..... i ca 1 D i set ... i m i rlant Funet ions 

::-·:'C·i.: .:,-f" 

E ~. t.;e'r·\va 1 ue \/ €\ )-"' j.::\ Y', C ~.':' 

C!..I.rn 
Pet 

Canl:.n i ea 1 
COt~l''' 

100.0121 .5312 

Aftel''' 
Fer. 

o 

Wilks' 
Larllbda 

• 51211 E, 

Ch i so u.at'·t:'! 
~~:5. '3: 7 

1. c:anon:i.cal di~:;cl''''iminant fl.lnctions l''''erllaininq in the ;3ndl/ ~-:;: i.::~. 

St~nd~Yd~7~d Canonical Discriminant Function Coefficients 

LeE 

~ . s r.: 
L.£';ti 
: _~)l~ 

L.B 
;_c'F( 

: .. [;'...1 

; ... 7'"'·J 
'._MIJ 

~7U!\Jr.: 1 
• 'I,':) ~::50 

-.7" .::' .::' ':.' .:-:. • .. . "l . ~ L .. ..... 11 . . .. 

" !Si.~(:.15 

' -ft :I. ~:;l::~[\8 
''''. 13':1 ~5 7 '3 
-" rZ1811.~.s:3 

• .30'~]~~:G 



Structure M~trix: 

r) 0 () J. r.~ d - wit h i n -- g t ... 0 IJ 0 S COt"' t ... e 1 at i 01'"1 S bet wee rt dis c t ... i rn i '1"1 a t i 1", g V 2-. t-· i <:I. ~ 1 e s 

and canonical discrimirtant functions 
(Val'"'iables ()'t .... rJ<.~t .... ed by si~~e of cCtl" ... t"'elatil~r, withiY'1 furlctiol"l) 

LeE 
LL_A 
1...51;1 

LSB 
L.SC 
Lf3R 
:._ Z 1\1 
l.J3 
I_PB 
L_I~~GC3 

'._eLl 
L_!;1C.1 

.::' 
1.-

FUNC 1 
• ~j7f.;~~ 1 
· 56'3''35 
· 50f.~:'::j 

.-. 44 ':312 
• ll·~='::F.J 7 B 
.. I+c:i::~ 1 E. 
• L .. CV+7'+ 

-. ;~:7 2"+ 7 
-. ;=:!{1 ILl ':? It) 
-. 17(39'3 
--" i '+;:::88 
-. 10'+56 

FUNC 1 
• 7 FI, E. .. ll· 3 

All Ungrouoed Cases 
All-groups stacked Histogram 

Can 01"1 i cal Dis C't"' i m i rt ant F u nc t 1. Ct l", 

,~3 + -+-

# 
# 

E.. -I- # + 
# 

:t~ 2# # 
# 2# # 

i+ + # # # # ##21 ### + 
n # it # # ##i=: 1 ### 

c 1 # # ~t ;=:# :t~#~:::# # #22:1.## ##1 

v ## * I # t!: # ;:::# #~*2~* =1* #;=:21 #~* ~*# l 
i::: +i+ :fF c.:: ::F ~=':;::~:j:t:l:t 1 2 *PF22#2 2##211###2#1 #### 1 # ## + 

I # # 2# 22##12 ##22#2 2##211###2#1 #### 1 # ## 

2 *l: ;::: it 222221221222#11#2#1#1111111111 #1#1 1 111# 1 
12 #2 ~ 222221221222#11#2#1#1111111111 #1#1 1 111# 1 
X---------+---------+---------+---------+---------+---------X 

C) IJ t .- ;::~. III -- 1 • IZI 0. QJ 1 • Q1 2. IZ1 (] IJ t 
('~ 1 ~'~\ S S ;::: ;? 2 ;~: E:;:': ~~ E:: ;::~;::: c::: ;::: i=: (::;::: 2;:;: c: 2 2 2 2 E: 2 2 2 2 2 2 2 2 11 1 1 1 1 11 1 11 1 1 1 1 1 1 11 1 1 1 :l. 1 l :L 1 1 :L J 

Centroids 2 1 



.f . ~. ,It SPSS/PC+ 

I\JO. clf Predicted Growo Membersnio 
i~~ C t IJ ;::\ 1 f3 t·, ':::' IJ D Ci~. se5 2 3 

25 
83.31. .1£-;.7'1. 

29 7 .-,.-. 
cc 

24. 11- 75. gil. 

E,el 35 24 
EO. 01. 40. 0'1-

79.651. 

Cll3ssi fic~. t iC)Y'1 P~-'ocPc:; sing S'.lrnrna·r"Y 
1. 1.? CD.·=:->E' ·::;; ..... J;.::,,\ ... (.~ !] ·r"oce:=.·sec.i .. 

I;J C ,',:0:. ::~, E' ~:; I:,) !'?j 'r'" E? r=:.' >: c' J I, I cj E~ d f .:. )'"' r.1 i :,', 5 i \"1 gOt"' 0 IJ t - 0 f -, 'r"' 21, n g e !J t" r:~1 !). "J C '_~I cJ ('~:=: " 
? !~:: c1 =~, F!! ::=, ~ ')? c~ ~ t J, e a s t 01'1 (.;: rl1 iss i 1"1 g dis C t"' i min 2. tin 9 va 'r" i i:.'l" b 1. e • 

j19 Casps were used for orinted output. 



e. barren vs rhyolite 
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Standardized Canonical Discriminant Function Coefficients 

LBA 

HF 
LLA 
"JA 
LRB 
~SB 

L .. SC 

~SrT'! 
I ~ •• 
,- : H 

~_ivjO 

:....CJ 
i_PB 
LZN 
;_AGG 
LNI 
LCD 

LSR 

p 

L-MG 
;_ TI 

i....Ei 
:_C:ll..J 

:._ HI3 

F--UNC 1 
-. 8L~578 

" 17.1-4. 1+05 
1. 118L!.;:~: 

• 1. 0555 
-. E;155G 
-.60'37;=: 
-. B331Zi3 

-1. 1. 710E .. 
• ~:::: 9;:: ~:, '3 

4. 4f..,~:'; l 'J 
-l . 413LI-~:'.'3 

1 ~ 31(\f:.;~ 1 
• ;,::7,:::.85 
.ll?tB5E 

" gl~4e,'3 
-. '~')':'31.+7S 

-t" 1.34(07 
--.. III 9 5 9 L~ 
._" ;::G;:::~17i~ 

c::. 0 B r::) 37 
-7.11C?5 
- J. • IZl3;::~ g7 

1. • '3'+1/.1'-1·5 
~~. E.;,:: t3 1 ·S 
1 .. 31.5t.'l,l~ 

• =.:~ 1 :~~:37 
• ;:::f:,1/10G 

· 37 H31 

117.1 / F./ p: 



_ .. . . --- . ---~------.----- .. -.-.-- .. " 

Page 73 SPSS/PC+ 

S~ructure Matrix: 

POQled-witMin-grou~s correlations between discriminating variajles 
and can 0 Y"1 i cal d 1. S C l"~ :i. r,~ i. n .:_~ n t f IJ t'l r.: t i () n c::: 

(Val'"'iC'.bJ.es Ol""'c1el""'erj by siz.~~ Crf c':)l'"'t"elatior, withiY"1 fuy,ct i,:,y'.) 

LSB 
I_ZN 
LAU 
LU 
LBI~ 

LNI 
LeU 
LB 
LCH 
Ltr10 
LPB 
L_~T1N 

LSC 
Lt'1f3 
LLA 
LTI 
LAGG 
Lr:E 
NP 
l_SR 
LC(~ 

Lt.) 
LHC:) 
HF 
I_V 
LS1V1 
LCD 
L.ns 
LeE 
1_ TH 

LF~B 

Ca noy, i CB. l 

(3l'""oIJO 

i:'-U~iC 1 

107 E'I5 

M 18'+1218 
• l7r:~'::~7 
N lG3QtG 

-. lL~::;5~:::~ 

.. 11394 
tZI9EJ+IO 

u 121'3 '+ '3 4 
If.~':3l '+121 

M 087E.l 
If.)7nL~7 

• 0.7 E~27 
!f.~E.ti..~1~~8 

• 05550 
-. 05Ql r::J8 

• 1ZI'+':)8L~ 
• 121'+'1!Z' QI 
• 04337 

-. Q~141 31 
p 03;:::0'3 

--. (~3:Zf75 
• k".' 3 :21 i:: 5 

-- M 0E~945 

--. ~~12 ~3 5 121 
-'. 'Z12i:::: 95 

• 'Z;2;:::: 1;:::: 
~-:r2!?lll15 

.12':3.(;59 

-utZtl~S2D 

--.. 16~ . ;~: ;:::;:: 
• I~i I,i '::;) ;::~ .3 

--. 1Z\01/.1S\Zt 

FUNC 1 

Sym bo J. 5 ,_'. sed i Y"I ~'l ot; s 

2 
# 

7 
8 

All Ungrouoed Cases 

J '21 II~-, .' 



8 + 

6 + 
e 
o 

'+ + # 
n :# 

;i: 2 
y :j:k .::. 

L-

SPSS/PC+ 
All-groups stacked Histogram 

Canonical Discriminant Function 1 

# 
# 

# ~* 
# # 
c~ 2 ## 2 
.- ,.., ## ,-', ,::. c.. .:::. 

# 
# 
# 

# 

# 
# 
# 

i:# 
## 
## 

# ## 
# 1 11# ## 

# 1 11 # ~i# 

# 1 1 111 #:t±# 

*~ 1 1 1 1 1 # # f.f: 

+ 

.~ 

+ 

# 
# 

2 + # 
j # 

;~ .:: .. ::,.=, 
L_'--. L_ 

.=, .= .. ::' ,- 1..- 1.- c~ ## ## #11#1#111#11# # tt.+ 
..... .= .. =,.::' 2 22 2 ~~- l . • l_'- ## ## #11#1#111#11# # *r: I 

1# #222 2#222222 22222 #####2##### ### ##111111111111#1 ~i. ~t #:J:i: i 

i# #22 2 2#222222 22222 #####2##### ### ##111111111111#1 1# # # 1 
x---------+---------+---------+---------+---------+---------X 

Out -4.0 -2.0 0.0 2.121 4.0 Out 
C 1. as::· 2222222222222222222222222222222111111111111111111111111111111 

Cent }--'o ids 2 1 

Cl assificat i on Results -

No. of Pt"'ed i cted 
Act ua 1 Gt ... oup C2.ses 7 

---._--- ---------

Gt"'OUD 30 30 
1121121.1211-

3121 121 

.0'1-

53 35 
51.0i<. 

Classi fie-at i.crn ~'t"'oc'2-=;sing ~;I.trllr'1at"'Y 

liS Cases were processed. 

Gt"'oup Mer., bet"'sh i p 
8 

--------
0 

• 01-

30 
100.01-

23 
39.01-

Ii.~ Cases wet"'e excluded fot"' missirlg or out-c,f-t"'ar.ge gt"'OIJD codes .. 
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