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APPENDIX A Petrography

EL-87-157
Sparsely plagioclase phyric basaltic dyke with granular to
sub-ophitic texture; slightly altered.

1% intensely sericitized plagioclase phenocrysts up to 5mm

40% clinopyroxene, mostly interstitial

40% plagioclase laths to 0.5mm

10% subangular opaque grains

2% chloxrite in groundmass

minor patches of alteration products

EL-87-158
Graded bed of pyroclastics/volcaniclastics with
compositional on a scale of 7“2mm; moderately to highly
altered.

30% pumice fragments, composed of sericite and opagque minerals
10% guartz grains

20 "dusty" opagques, <.05mnm

5% sericitized plagioclase up to 1lmm

EL-87-159
Basaltic dyke displaying inequigranular to slightly
porphyritic texture dominated by plagioclase and

clinopyroxene; slightly altered.
25% clinopyroxene up to lmm (subphenocryst size)
40% plagioclase laths seriate size distribution 0.2 - 2mm
0% fine grained alteration products (after olivine or othex
ferrcomagnesian?)
10% blocky, subangular opaques
5% brown amphibole as discrete grains >0.05mm

0 @

[y

EL-87-160
Plag-Porphyry Dyke; highly porphyritic and moderately
altered.

35-40% Subhedral plagioclase phenocrysts up to 7mm, ~40 to 90%
replaced by sericite

20% ragged brown pyroxenes 1in groundmass up to 0.6mm

20% sericitized plag laths up to 0.3mm

10% granular opaques up to O0.6mm but rarely >0.1lmm

10% chlorite and calcite (pseudomorphs of olivine?) up to 3mm

EL-87-161
Sparsely plag phyric dyke with inequigranular to sub-ophitic
texture in groundmass; moderately altered.
% plagioclase phenocrysts with sexicitized cores

40% clinopyroxene up to 1.5mm, some is interstitial to
plagioclase
30% sericitized plagioclase laths 0.2 - Zmm

20% granular opagques 0.lmn
10% brown and green chlorite
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EL-87-162

Fine grained 1nequigranular basaltic dyke; moderately
altered.

50% subhedral plagioclase, moderately sericitized stubby laths up
to 0.6mm

15% anhedral clinopyroxene; slightly clouded, 0.2 - 0.5mm
15-20% blocky opague grains 0.2Zmm; some acicular to 0.5mm
15% chlorite, mostly as discrete,distinct patches 0.2mm

EL-87-163
Glomeroporphyritic amygdaloidal basalt; moderately altered.
5% glomerocrysts of plagioclase, 5m
50% Moderately sericitized plagioclase laths in groundmass, 0.Zmm
10% polygonal chlorite pseudomorphs, 0.2mm
15% interstitial chlorite in groundmass, 0.2Z2mm
10% granular opagues, O.lmm (primary)
2% "dusty" opaques (secondary)
10% calcite in amygdales
2% zeollte in cores of amygdales

EL 87-164
Porphyritic basalt; moderately altered.

15% relict olivine phenocrysts replaced by calcite and opagque
minerals

5% highly sericitized anhedral plagioclase phenocrysts, 3mm

35% clouded and sericitized plagioclase laths in groundmass, mm

10% granular opagues. mm

5% secondary opaques in groundmass

15% chlorite in groundmass

15% calcite in groundmass

E1l 387-165
Porphyritic basalt; highly altered.
15% pseudomorphs of oxides and calcite after olivine, 0.2 - Zmm

40% sericitized plagioclase laths

15% granular opaques

5% dusty opagques (secondary)

105 chlorite, interstitial between groundmass plagioclase and as
discrete "pods" up to 0.5mm

E1 87-166
Porphyritic basalt; highly altered.

10% calcite and opaque pseudomorphs of olivine

2% highly sericitized plagioclase phenocrysts, up to 3mm

50% groundmass plagioglase laths, 0.Zmm

5% aciculaxr opagques

5% granular opagues

20% chlorite 1in groundmass, often with 0.0lmm inclusions of

secondary opague minerals
minor groundmass calcite
10% diffuse brown alteration products
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EL 87-167
Glomeropoxrphyritic basalt; moderately alterxed.

10% calcite and opaque pseudomorphs of olivine phenocrysts, mm

5% sericitized plagioclase phenocrysts, mm

50% sericitized plagioclase in groundmass, mm

5% granular opaques up to lmm; both primary and secondary

20% brown and green chlorite in groundmass, as distinct bodies up
to 2mm (with opaque inclusions), and as a vug filling

minor groundmass calcite

minor brown and black "iddingsite"

El1 87-168
Ineguigranular to porphyritic Dbasaltic dyke or sill;
moderately altered.

10% fractured and clouded clinopyroxene up to 1.5mm

60% moderately sericitized plagioclase laths 0.2 - 2mm

10% acicular (skeletal) opaque mineral grains

5% anhedral and blocky opagque mineral grains

10% chlozrite

5% dark, cloudy alteration products in association with
groundmass minerals (mostly after cpx or olivine?)

EL 87-169
Porphyritic amygdaleoidal basalt with evident flow texture;
moderately altered.

15% relict olivine phenocrysts, replaced by calcite and opaque

minerals
50% moderately sericitized plagioclase laths in groundmass
10% granular opaques 0.05 - 0.5mm; some may be secondary
10% calcite in filled vesicles
2% radiating aggregates of zeolite mineral in cores of amygdales
2% silica as veslicle and vug filling
E1 87-170
Porphyritic basalt, with an evident flow tabric in

groundmass, highly altered.

15% relict olivine phenocrysts, replaced by calcite and opaque
minerals ("iddingsite")

40% sericitized and chloritized plagioclase laths “0.1lmm

10% anhedral opague grains 0.05mm

15% brown and green chlorite, mostly as diffuse patches

2% silica as a vug or vesicle filling

3% fine grained calcite £filling vugs and cavities 1x4mm aligned
parallel to flow

% calcite and opaques as fracture f£illing or veinlet

5% groundmass calcite
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EL 87-171
Porphyritic basalt; moderately to highly altered.

15% relict olivine phenocrysts, replaced by calcite and opague
minerals ("ilddingsite"), 0.2 - 1lmm

40% sgericitized and chloritized plagioclase laths

10% anhedral opaque grains 0.05mm

15-20% brown and green chlorite, mostly diffuse patches in
groundmass but some associated with calcite as a vug filling

10% calcite as vein, vug, and vesicle filling

% silica in vugs or amygdales, euhedral/subhedral along rim with

fine grained calcite, anhedral at core with coarse calcite

EL 87-172
Porphyritic basaltic dyke; moderately altered.
0% sericltized plagioclase phenocrysts, 1 -Znnm
% highly altered and replaced clinopyroxene phenocrysts, 2Zmm
» blocky opague grains, 0.2mm
10% acicular opagque minerals in groundmass, 0.2nm
5% blocky opague minerals in groundmass, 0.02mnm
35% anhedral sericitized plagioclase in groundmass
15-20% patchy chlorite and other alteration products in
groundmass
10-15% chlorite "pods" or replaced minerals of phenocryst size

EL 87-173
Inequigranular to seriate basaltic dyke; moderately altered.

50% clouded and slightly chloritized anhedral plagioclase,
nearly continuous size distribution from 0.2 - 1.5mm

20% clouded and - fractured clinopyroxene partly replaced by
chlorite and opagque minerals, 0.1 - 1.5mm

15% granular opaqgue minerals 0.lmm

0,

(o]
15% brown and green chlorite, mostly as distinct "grains" or
replacement bodies, rare diffuse replacement

EL 87-174
Porphyritic basalt; highly altered

15% euhedral plagioclase phenocrysts, slightly chloritized and
sericitized, 0.5 - 1.5mm

10% relict olivine phenocrysts replaced by calcite, opagues, and
chlorite, 0.5 - 1mn

35% sericitized plagioclase in groundmass, 0.1 - 0.2Z2mm

10% acicular and blccky opaque minerals (some are secondary)

15% calcite in filled vugs and vesicles

minor calcite in groundmass

10-15% chlorite in groundmass and 1in assocliation with calcite

fillings
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EL 87-175
Porphyritic basalt; moderately to highly altered.

5% slightly sericitized euhedral plagioclase phenocrysts up to
3mm

% relict olivine phenocrysts replaced by calcite and ocpagues

10-15% acicular and blocky opaque minerals (some are secondary)

35% sericitized plagioclase in groundmass, 0.1 - 0.5mm

10% calcite in veins and filled vugs and vesicles

15-20% chlorite, mostly in groundmass, but also common in rims of
anmygdales, at core of an irregular wvug and 1in velinlet with
calcite

5% granular gquartz in groundmass and with other secondary
minerals in vugs and vesicles

5% radiating aggregates of low birefringence zeolite minerals in
amygdales with quartz and calcite; also as a groundmass
replacement mineral 1In association with gquartz

EL 87-17¢6
Porphyritic basalt; slightly altered.

10% anhedral to subhedral clinopyroxene phenocrysts, 2 - 3mm

5% slightly sericitized subhedral plagioclase phenocrysts, 2-
4mm

5% relict olivine phenocrysts zreplaced by calcite, opaques, and
chlorite

15% blocky or irregular opague grailns

30% moderately sericitized and chloritized plagioclase laths in
groundmass, 0.2mm

30% chlorite, interstitial and after groundmass plagioclase, also
with calcite in wveinlets and as a fibrous aggregate in
several fillings or replacements “imm

minor brown amphibole

mincr calcite in veinlets

EL 87-177
Porphyritic basalt; highly altered.

15% «relict olivine phenocrysts replaced by <calcite, opaques
("iddingsite"}, and chlorite, 1 - 2mm

25-30% plagioclase laths in groundmass, 0.1 - 0.2mm

15% blocky and irregular opaque grains (some probably secondary)

20% groundmass calcite

5% calcite in vugs

5% silica in vugs

10% chlorite, mostly after olivine, some in groundmass
(heterogeneous distribution, with some chloritized zones or
areas)
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EL 87-178
Porphyritic basalt; highly altered.

15% relict olivine phenocrysts replaced by calcite, opaques, and
chlorite, 1 - Zmm

3J0% plagioclase laths in groundmass, 0.1 - 0.2Z2mm

15% anhedral opaque grains (some secondary)

10% calcite in amygdales and veins

10% groundmass calcite

5% silica in amygdales

10% chlorite in veins with calcite and in groundmass

5% patchy brown alteration minerals and "iddingsite"
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Appendix C: Whole Rock Geochemistry

Table C1 - Major and Minor Element
Oxides and Leoss on lIgnition (wt %),
XRF and INAA Trace Elements (ppm)

orom

ol

jR S ]

i oo

Cop @' 1 2 N = Uy
C

"7"
o
ot o

Q-

!

Urzh v e
20 0 W oy

O

o

O~ =

c

EL87-157 EL87-158 EL87-159 EL87-160 ELB7-161

43,39 51.05 44,68 46,45 49,47
13.43 19.37 13.60 z21.37 13.51
12.89 9.06 12.73 8.25 12.85
&6.30 5.17 5.49 3.91 6.51
10.43 0.95 11.00 8.62 10.81
Z.36 .93 3.14 Z2.84 Z.15
0.73 5.90 1.10 3.58 0.54
2.04 3.12 3.67 1.74 2.01
0.20 Q.04 0.19 0.11 0.19
0. 20 0.32 0.67 0.35 0.20
0.70 4,30 4,10 Z.80 0.50
25.6008 100. 14 100.43 100.29 98.81
118 92z 538 669 91
ZC 130 2 62 14
249 T4 609 1064 236
28 z3 28 15 29
145 302 210 164 145
11 53 46 28 13
22 z23 19 21 20
S 32 105 67 Sz
18z . 23 =] 18%
T =250 21 14 T3
385 318 ‘ 350 194 386
171 309 . 16 115
41 .4 = - 17.4 40.8
3.0 - - Z.74 3.68
1.z - - Z2.26 1.1GC
1.0 - - Z.00 0.908
56.0 - - 5.4 56.3
10.3 - - =20.9 10.3
z6. 1 - - 44,1 z5.%
17.2 - - £21.8 16.5
4.68 - - 4,99 4,8
1.65 - - 1.65 1.62
J. 80 - - O.54 Q. S
2. 05 - - 1.38 2.9Z
J. 40 - - U.z22 O.42



Table C1 Continued

ELE7-162 ELS7-163 EL87-164 ELE7-165% EL37-1866
510; 49,29 4 43.88 43.94 48.62
Alz 0O 13.10 1 12,88 13.03 14.98
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MgO 5.00 7.68 4,55
Cal 5.93 1 8.01 12.29 .89
Na, 0 4,49 4, 3.05 4,06 4,87
K20 1.03 0 1.11 0.49 1.07
TiO- 3.52 Z.11 2,15 .10 1.93
MnO 0.19 0,11 0.12 0.14 O.11
F20s C.47 0. 45 0. 46 0.27 0.34
L.O.1. 1.80 10.680 9.40 10.00 8.20
TOTAL 23.15 101,14 100, 28 101.085 100.65
Ea 227 135 84 64 195
Eb Z4 g a4 14 21
Sr 310 169 202 245
Y 37 20 19 zZZ
Zr 255 ZZ7 134 218
Nb 27 51 z6 39
Th ‘ 15 . .

Pb . .

Ga 21 19 19 1
Zn 129 40 91 T4 76
Cu 38 13 .

Ni 29 250 236 357 186
Y 4272 216 z13 213 183
Cr 22 555 481 416 393
S - - - - 21.9
Hf - - - - 5,24
Th - - - - 5.96
Ta - - - - 3,45
Cao - - - - 44,9
La - - - - 29.0
Ce - - - - 58.8
Nd - - - - 7.7
Sm - - - - 5

Eu - - - -
Th - - - -
Yb - - - -
Lu -
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Table C1 Continued
ELB87-167 ELB7-168 EL87-16% ELB7-170 EL87~-171

Si0, 46,98 4 47.67 47.66 49. 40
Al;Os 14.17 12. 12.86 13.90 12,486
Fes 0O 11.57 13. 12.87 9.11 10.29
MgO 4.89 8 6.15 6.89
Cal 7. 44 o 7.91 .05
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L.d.1. 7.20 1. .30 .90 7.10
TOTAL 101.08 98. 106,74 101.08 160,87
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Th . . 10

Ga 19 23 15 18 16
Zn 56 148 Ga 159 75
Cu . 28 .
Ni 210 X 201 181 180
Y 182 408 266 264 220
Cr 401 15 408 378 334
Se 21.0 29.2 21.5 - -
Hf .10 6.91 5.08 - -
Th 5.82 5.31 5.08 - -
Ta 3.24 z.28 3.57 - -
Co Z9.7 47.9 33.6 - -
La 26.8 31.9 36.5 - -
Ce 59,1 73.5 74.5 - -
Nd 27,0 41,4 31.3 - -
Sm 5.75 9.08 6.13 ~ -
Eu 1.684 2.77 1.9: - -
Th 0.78 1.35 0.81 - -
Yb 1.98 3.56 1.67 - -
Lu T.30 .57 0.2°% - -



Table Cl1 Continued
EL87-172 EL875-173 EL&7-174 ELS7 -

TiQ,
MnO
P, 0s
L.0O.1.
TOTAL
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Alz 0Oz 13.66 13.328 i14.57 13,98
Fes sz 13.81 12.49 4,75 9.36
Mg0O 4.380 4,16 4.61 4,52
Cal 5.21 T.32 10.44 8.17
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Table Cl Continued

v

ELB7-177 EL87-165(dup) EL87-171(dup?
Si0; 45,12 43.91 49.51
Alz0O; 11.97 13,17 i2.50
Fezx 0= §.80 10.11 10.39
MgO 5.86 4,62 6.57
Cal 11.26 12,27 5.97
Naz 0 4,15 4,20 3,06
K. 0O 1.61 0.50 2.60
TiO» 1.73 zZ.08 2.16
Mnd 0. 12 G.15 0.11
P2 0s 0.27 0.27 0.41
L.0O. 1. 10,10 8.90 7.20
TOTAL 101.23 101,18 100.62
Ea 102 72 508
Kb 34 13 45
Sr 142 200 250
Y 20 18 Z23
Zr 162 135 209
Nb 40 23 44
Th 13 . 14
Fb . . .
Ga 17 18 16
Zn 49 74 73
Cu . .
Ni 178 358 179
V 181 2098 218
Cr 367 420 333
Sc z0.1 -
Hf 4,48 - -
Th 8. 06 - -
Ta 3.90 - -
Co 29.5 - -
La 32.3 - -
Ce B4. 1 - -
Nd 28.8 - -
Sm 5.95% - -
Eu 1.8Z - -
Th O.76 - -
Yb 1.69 - -
Lu 0. Z6 - -
Notation: . = not detected during znalysis

- = not analysed





