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APPENDIX I 

SOME TYPICAL SYENITE ASSOCIATIONS AND OCCURRENCES 

Syenites, and their related rock types show a diversity of 

occurrences and associations in nature. 	In this section it is pro- 

posed to summarize their characteristics, particularly with respect 

to those which might have origins comparable with the Port Cygnet 

alkaline rocks. 

GNEISSOSE SYENITES AND SYENITES ASSOCIATED WITH METAMORPHIC ROCKS 

Alkaline syenites can form in metamorphic terranes as granular, 

foliated or gneissic rocks, which may in fact represent earlier 

igneous rocks subsequently metamorphosed by later events. 

Some of the more important metamorphic gneisses from the follow-

ing areas are generally representative of these rocks. 

Haliburton-Bancroft Area of Canada 

Gittins (1961), Appleyard (1967, 1969) have described these rocks 

as being metasomatically recrystallized Grenville metasediments. 

Transformations were caused by a nepheline syenite magma which accord-

ing to Appleyard was synchronous with the deformation and recrystalliz-

ation. 	Payne (1968) considers most of the rocks as intrusive masses 

with foliation in the rocks being produced by flow,alignment of 

minerals in the original intrusion. The syenites have higher soda 

than potash (approximately 2:1). Trace element concentrations are 

as follows:- Rb: 33-85 ppm, Sr: 23-88 ppm, Ba: 19-84 ppm, - Zr: 5.6-88 ppm, 

which makes them unique when compared with other groups of alkaline 

rocks. 
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Gittins (1961) considered the rocks of the area to be regionally 

metamorphosed metasomatic (nephelinized) rocks and also igneous rocks. 

Gittins showed specifically a reciprocal relationship of (la 20 + K 20) 

with CaO for metasomatized igneous rocks, but no relationship for the 

metasomatic nepheline rocks. 

Syn-Orogenic Rocks of Eastern Ontario and Northern Norway 

In discussin the occurrence of both gneissic and massively 

textured alkaline rocks in linear belts within the Grenville tectonic 

province of eastern Ontario and the Caledonian fold belt of west 

Finmark, northern Norway, ,Appleyard (1974) cthne to the conclusion that 

the magmas of both regions were miaskitic suggesting a common genetic 

mode but with independent evolution of magmas, at a number of localities. 

Appleyard thought that the Ontario rocks may have formed from anatexis 

of supra-crustal metasediments including marble quartzo-feldspathic 

gneisses and para-amphibolites with evaporites in the assemblage acting 

as a fluxing agent. 

Appleyard does not rule out a mantle origin but prefers the 

former model. With regard to the west Finmark complex, because of 

the high barium and strontium coupled with a relatively low rubidium 

value, Appleyard prefers a mantle origin for these with the initial 

process being anatexis within the mantle, followed by a complex process 

of fractionation of a miaskitic magma. 

Mbozi, Tanzania 

This is a two feldspar gneiss with aegirine-augite, amphibole 

and quartz or nepheline. 	It is associated with the Mbozi syenite- 

gabbro complex and was considered by Brock (1968) to be formed by 

volatiles.and solutions from the nepheline syenite metasomatizing 
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quartzo-feldspathic metasediments of the Ubendian gneisses. 

Analysis of marginal rocks: 

Syenite from Mbozi Late Syenite Dyke 

Si0 2  61.97 56.90 
TiO 2  0.90 0.27 
A1 20 3  18.06 20.41 
Fe 20 3  1.54 2.96 
FeO 1.54 2.75 
MnO 0.10 0.27 
MgO 0.95 0.24 
CaO 1.51 1.20 
Na20 6.57 8.16 
K 20 6.22 6.20 
P205 • 0.39 0.05 
H20+ 0.23 0.36 
H20-  0.11 0.06 

100.09 99.83 

Brock came to the conclusion that because of the spread of values 

for the A.F.M. plot of the Mbozi syenites, they did not represent a 

simple differentiation series. 

The Kilonwa Syenite, Tanzania 

This syenite is a gneissose syenite occurring on Waswankha Hill, 

northeast of Chilonwa in central Tanzania and has been briefly described 

by Kempe (1968). The hill north of this locality consists of sheared 

syn-orogenic granite, amphibolite and hornblende-epidote-biotite 

schists. Kempe considers the syenite to be of igneous origin and of 

interest as a gneissose syenite occurring as a small isolated mass in 

a highly metamorphic terrane, with the gneissose structure being the 

result of shearing and cataclasis. According to Kempe there is 

evidence of other small syenitic bodies throughout the region. 

The typical mineralogy is of large perthitic alkali feldspars in 

a groundmass of granulated albite and perthite with bands of ferro-

magnesian and accessory minerals. The ferramagnesian minerals vary 

with dark brown biotite always present. This may or may not be sub- 



AI-4 

ordinate to pale green aegirine and alkali amphibole. 	The rocks are 

slightly oversaturated and soda always exceeds potash. 	The range of 

analyses is represented by the following: 

Si02 64.28 61.65 
A1203 17.33 14.73 
Fe203 2.63 4.56 
FeO 1.16 3.68 
MnO 0.03 0.20 
MgO 0.22 0.70 
CaO 0.03 1.87 
Na20 7.36 6.69 
K20 5.47 4.65 
H20' 0.73 0.58 
TiO2 0.38 0.52 
P205 0.18 0.17 

99.80 100.00 

Kishangarh, India 

At Kishangarh are banded amphibolite-nepheline two feldspar 

gneisses. These are enclosed by metasediments and diorite-gneiss and 

were formed by metasomatic transformation of gabbro. The process was 

one primarily of addition of soda and alumina plus some potash. 

Niyogi (1966) claims the process at Kis angarh was essentially one of 

alkalinization akin to granitization. 	The alkali gneisses are highly 

alumina oversaturated. 	The following is a typical analysis of alkali 

gneiss from this locality. 

Si02 54.52 
TiO2 0.00 
A1203 24.32 
Fe203 6.62 
FeO 0.00 
CaO 1.71 
MgO 0.43 
Na20 10.62 
K20 1.60 

99.82 

The alkaline syenite gneisses are characterized by variable trace 

elements, however where a more albite-rich plagioclase and a potash 
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mica phase are present the values for strontium and barium could 

increase. Chemical trends are not clearly defined as for "more normal" 

igneous rocks. 

Shaki, Nigeria 

Oyawoye (1967) has described the petrology of a potassic syenite 

and its associated biotite pyroxenite, from Shaki in western Nigeria. 

A syenite gneiss with oval outcrop, about 14 miles long is elongated 

nearly parallel to the north-south structural trend of the surrounding 

country rock which is a biotite-muscovite gneiss. The biotite 

pyroxenite occurs as patches of varying sizes widely distributed 

throughout the syenite. Trace elements are characteristic of both 

magnesian ultrabasic rocks and granitic rocks. The trace element 

concentrations are remarkably uniform in both rock types except for 

zirconium and strontium which show a strong antipathetic correlation 

with each other. 

Some trace elements of interest are strontium (1000 ppm), 

barium (2000-3000 ppm), lanthanum (200-300 ppm), nobium (0-20 ppm), 

yttrium (20 ppm). Oyawoye believes both rocks were formed by two 

metasomatic processes, one involving Ca+Fe0+Mg0 and the other K20 in 

a process akin to fenitization. 	Pyroxenes are identical in both 

rock types with some degree of development of amphibole. 

Oyawoye states that chemically the syenite is between the biotite 

pyroxenite and the surrounding biotite muscovite gneiss with the 

chemical character being largely derived from the biotite pyroxenite. 

The zoned distribution of pyroxene and amphibole in the syenite with 

pyroxene in the core and amphibole on the outside is consistent with 

the influence of chemical or temperature gradients. 	In the inter- 

mediate zone where pyroxene and amphibole occur together the amphibole 
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in many cases has crystallized first to be followed later by pyroxene. 

This would indicate a rising temperature gradient such as would occur 

where there is a flow of heat from a centre. The inference is that 

the Shaki syenite had an origin resembling the process of contact 

metasomatism and essentially formed by feldspathization of the basement 

gneiss. 

Analyses of Shaki syenite: 

Amphibole-rich 
syenite 

Pyroxene-rich 
syenite 

SiO 60.80 59.10 
TiO 0.80 0.80 
Al 0 14.30 13.50 
Fe 0 1.10 1.30 
FeO 3.30 2.90 
MnO 0.10 0.10 
MgO 3.80 4.70 
CaO 4.00 5.30 
Na 0 2.50 1.90 
KO 8.30 9.10 
P0 0.40 0.40 
H 04" 0.60 0.60 

Total 100.00 99.70 

Kunararam, India 

The Kunararam series is a group of alkaline rocks from the 

Khammam district, Andhra Pradesh, India. These have been described 

by Subbarao (1971). Syenite and nepheline syenites have been 

emplaced in highly folded metamorphosed igneous •and sedimentary rocks 

of the eastern Ghats of south India. The syenites originated from 

two independent magmas each of which had its own fractional crystalliz-

ation series. They were subsequently metamorphosed and also caused 

metasomatic action on the country rocks. Soda is greater than 

potash. The nepheline syenites are associated with pyroxene-, horn-

blende-, and biotite-nepheline-syenite variants. The syenites have 

pyroxene-, amphibolite-, and biotite-syenite and syenodiorites. 
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Granite gneisses and amphibolites also occur. The syenites occur as 

irregular patches and often show gneissic banding. 	Biotite melteigite 

patches in the nepheline syenite are interpreted as indicating that the 

melteigite was a primary magma. Subbarao also suggests that some of 

the nepheline-bearing syenodiorites and syenites have formed from the •  

metasomatism of pre-existing rocks such as the garnetiferous biotite 

gneiss. 

Glen Dessary Area, Scotland 

Described by Richardson (1968), and thought by him to be a pre-

or synmetamorphic intrusion with Caledonian age metamorphism, the 

features of this complex, which has an oval shape with the minor axis 

about one mile and the major axis about two miles, are a leucocratic 

syenite surrounded by a more mafic syenite with an association of 

ultramafic rocks whose precise field relationship to the syenites 

is not obvious from the map. The mafic syenites have been intruded 

in a complex way, by granitic pegmatites whose time sequence has not 

been determined. The contacts of the various rock units are very 

sharp and are considered igneous intrusions on this basis. 

There is evidence of some feldspathic rocks intermediate between 

the ultramafic rocks and the mafic syenites. The syenites are very 

slightly oversaturated with free quartz rare and feldspathoids are 

absent. Richardson considers the sequence to be one of differentiation 

beginning with the ultramafic rocks through the mafic syenites to the 

leucocratic syenites. The main differences between the two syenites 

is the relative amounts of alkali feldspar to the dark minerals 

(principally biotite, pyroxene, hornblende and magnetite). The ultra-

mafic rocks are composed mainly of pyroxene and hornblende. No complete 

gradation to mafic syenite can be seen but up to 25% feldspar may be 
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present in some ultramafic rocks. Pyroxene and hornblende occur in 

the syenites. 	Pyroxenes are aegirine augites. 

Typical analyses of rocks from Glen Dessary: 

Mafic Syenite 	Leucocratic Syenite Ultramafic Rocks 

Si02 56.23 59.82 43.72 
A1203 15.50 16.77 7.00 
TiO2 1.03 0.80 1.40 
Fe205 2.59 2.38 5.62 
FeO 4.80 1.89 10.95 
MnO 0.15 0.04 0.34 
MgO 3.20 1.06 10.88 
CaO 6.03 2.44 15.08 
Na20 3.10 5.52 2.04 
K20 5.49 6.16 1.03 
P205 0.63 0.16 0.98 
H2O+  0.39 - 1.00 

99.14 97.04 100.14 

SYENITES IN LAYERED INTRUSIONS 

Klokken Gabbro-Syenite Complex, South Greenland 

This complex is part of the Gardar Province of southwestern 

Greenland. It is a small stock, about 4 km in diameter and is 

described in part by Parsons (1979). 	Essentially the syenites have 

had a relatively complex history but nevertheless represent a 

differentiated gabbroic parent. The initial ratio for strontium 

isotopes of this complex is 0.7031 ± 0.003 which is considered to be 

consistent with an origin from primitive mantle material. The age 

of this complex is given at 1159 ± 11 Ma (Rb-Sr isochron, Blaxland 

and Parsons, 1975). The liquid line of descent suggested by Parsons 

for these rocks, is shown in Fig. VI- 

Kiglapait Layered Intrusion, Labrador 

Morse (1969) describes this as a Precambrian layered intrusion 

of probably lopolithic form. The rocks are mainly gabbroic types 
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with differentiates to ferromonzonite, ferrosyenite and ferrodiorite. 

Kangerdlugssuaq Alkaline Intrusions, East Greenland 

There is little rhythmic layering here but igneous lamination, 

due to platy feldspars in the rocks, is present (Wager, 1965). 	The 

age is 50 Ma and represents a differentiation sequence in which both 

oversaturated and undersaturated rocks have evolved. This may be due 

to increase in P1120 in the evolution of the residual liquids. 	Soda 

is greater than potash in this intrusion. The intrusion is about 33 km 

in diameter with series of regular rings comprising its structure. 

The sequence from the periphery to core begins with nordmarkite passing 

gradually into syenite free from quartz, syenite with feldspathoids 

to an innermost foyaite. The intrusion is layered and formed probably 

by crystal fractionation. 

Average composition of Kangerdlugssuaq alkaline intrusion: 

Si02 
TiO2 

65.4 
0.71 

A1203 16.99 C.IAI.W. Norm: 
Fe203 1.40 
FeO 1.83 Qt z 5.33 
MnO 0.12 Or 30.74 
MgO 0.54 Ab 54.83 
CaO 0.86 An 1.92 
Na20 6.48 Di. 1.02 
K20 5.20 Hy 2.10 
H20+  0.22 Mt 2.03 
H20-  0.08 I/ 1.35 
F205 0.17 Ap 0.40 

100.00 

Ilimaussaq, Greenland 

This complex has both oversaturated and tandersaturated types 

with gabbros, syenogabbros and augite syenitessooccurring with both 

types (Ferguson, 1970). Once again the evidemce of volatiles, 

particularly fluorine is probably significant in the production of 
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both sequences. 	Rare and complex silicates occur in these rocks also. 

Soda is greater than potash with pyroxene enrichment of zirconium, 

gallium and niobium. 	Barium occurs at 1490 ppm in the augite syenite 

but is highly depleted in the other rocks. Rubidium is not significantly 

fractionated ranging from 109 ppm to 220 ppm for all rock types. 	The- 

augite syenite has 19.5 ppm Rb although the K/Rb ratio shows a decrease 

consistent with a differentiation trend. 

Kungnat 

Kungnat (Upton et al., 1960, 1971) shows a sequence from olivine 

gabbro-ferrosyenogabbro-augite syenite-quartz syenite-alkali granite. 

Na20 is equal or greater than K 20. This is a central complex with 

dimensions about 5 x• 2 km. 

The above are part of the Gardar Province and are agpaitic type 

syenites. 

Khibiha and Lovozero Massifs, Kola Peninsula 

These are described by Kogarko and Polyakov (1967) who show that 

in common with most of the nepheline syenites of the Kola Peninsula, 

there is a definite relationship with ultramafic and mafic rocks. The 

ages range from 400 Ma to 200 Ma. Kogarko and Polyakov claim that 

the rocks formed as differentiation crystallization of an alkali 

basaltic magma with formation of oversaturation of alkalies relative 

to aluminium as a result of the plagioclase effect and formation of 

Tschermak's molecule in the pyroxenes. 

Stjern0y, Northern Norway 

The nepheline syenite on Stjern0y, described by Heier (1961, 1964) 

is part of a sequence in which occur layered gabbro, hornblendite, 
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carbonate, and nepheline syenite. The gabbros are gneissic and 

layered or banded. One of the gneissic gabbros is associated with 

syenitic and quartz-rich gneisses. The layering of the gabbros is 

produced by concentrations of dark minerals in streaks and bands and 

indistinct and gradual contacts with adjacent leucocratic bands. 

The gabbro has no definite side walls and extends without a clear 

break into the contiguous and analogously layered amphibolite-gneiss 

complex. 

To the south the gabbros have been intruded by a carbonatite 

body, and have been altered to pyroxenite and hornblendites. Period-

itic rocks occur within the gabbros and gneisses and these have had 

their outer parts serpentinized. All gradations between hornblendite 

and gabbro gneiss occur and the contacts are always transitional. 

The carbonatite was potash-rich and was considered to have altered and 

metasomatized the gabbros. 	The carbonatite contains biotite in the 

central area. Nepheline syenite is later than the carbonatite. 

Syenite occurs within the layered gabbros. Heier suggests the syenite 

magma formed as a rest magma by accumulation of aluminium and alkalis 

with the volatiles responsible for the formation of carbonatite and 

syenite and metasomatizing of the earlier gabbros. The later layered 

gabbro represented the basic fraction of the crystallizing magma. 

The outstanding features of the nepheline syenite here are the 

extreme enrichment of strontium and barium and the extreme impoverish-

ment of zirconium, scandium, and rare earths (La and Nd), yttrium and 

rubidium. The potassium/rubidium ratio is about 577 indicating a 

rubidium depletion. The initial strontium isotope ratio is 0.7036 

for the associated carbonatite. Heier regards the rocks as having 

a deep-seated origin with an associated vapour phase removing volatile 

elements such as rubidium, cesium, lead and thallium. 
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Analysis of nepheline syenite from StjernOy (Heier, 1964): 

Nepheline Syenite CY19 CY123 

Si02 52.73 58.95 58.63 
TiO2 0.51 0.29 0.21 
A1203 23.71 18.92 20.91 
Fe203 1.89 2.33 1.23 
FeO 1.04 0.71 1.11 
MgO 0.24 0.13 0.32 
MnO 0.06 0.15 0.10 
CaO 2.54 3.59 2.74 
Na20 7.78 4.71 6.74 
K20 8.08 7.88 7.95 
P205 0.05 0.02 0.06 
CO2 0.77 
H20+ 0.26 2.52 0.20 

99.66 100.20 100.20 

The StjernOy nepheline syenite has excess alumina and deficient 

silica when compared with the Port Cygnet rocks otherwise they are 

very similar with respect to the other major elements. With zirconium 

less than 10 ppm in most specimens with a maximum of 80 ppm, this 

element is very depleted in the rock. The rare earth elements are 

much more abundant at Cygnet (Table ,vji ). 	Thus with respect to 

StjernOy there is greater rubidium however the K/Rb value of 258 (for 

Cygnet) suggests a slight depletion of rubidium when compared with the 

crustal average of about 230. The values of scandium and yttrium for 

StjernOy were below the detection limits at 1 ppm and 5 ppm respectively 

whereas the Port Cygnet rocks have an average of 7 ppm for scandium and 

25 ppm for yttrium. 

The trace element data for the StjernOy nepheline syenite show 

some significant differences from the Port Cygnet rocks and while the 

Port Cygnet rocks are not obviously directly associated with the same 

rocks as at StjernOy it does not seem impossible that the latter might 

well have been produced by the partial melting of gabbroic rocks due 

to an associated intrusion. 



AI-13 

SMALL VOLCANIC AND INTRUSIVE STRUCTURES 

Kila-Warji Ring-Complex, Nigeria 

This complex which has been described by Turner (1968), is of 

Jurassic age, occurring in the basement rocks of northern Nigeria 

and consists of two distinct parts. The northern part (Kila) is a 

ring complex of almost superimposed ring structures. The Kila ring 

complex is about 8 km in diameter and consists of four centres of 

steep sided ring structures of which the sequence is: 1 - porphyritic 

trachyte, and aegirine-arfvedsenite granite, 2 - syenite and rhyolite 

core sheets, 3 - quartz syenite porphyry, quartz porphyry, feldspar 

porphyry, and microgranite, and 4 - aegirine granite. 

The southern part of the structure is named the Warji ring 

complex. This complex is composed of acid and intermediate volcanic 

rocks succeeeded by intrusions of syenite and granite. The sequences 

here are: 1 - early volcanic rocks, mainly welded tuffs, agglomerates, 

rhyolites and trachytes, 2 - a plutonic cycle including porphyritic 

syenite, hornblende, granite prophyry and riebeckite granite, 3 - the 

final volcanic episode consisted of two small trachytic plugs, about 

2000 feet in diameter having an outer ring of porphyritic syenite and 

a core of fine variable trachyte which contains xenoliths of basalt and 

basement rocks. 

The association here is with granitic rocks although the presence 

of basaltic xenoliths in the trachyte of the final volcanic episode 

may indicate a different mode of formation for those rocks. 
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The Rainey Creek Alkaline-Ultramafic Igneous Complex, Northwest Montana 

The Rainey Creek complex is an approximately circular stock-like 

intrusion, about 3 miles in diameter, consisting of Concentric zones 

of magnetite pyroxenite, biotite pyroxenite and biotite arranged in 

inward succession. An irregularly shaped syenite body, approximately 

1.5 miles maximum dimension, lies on the southwest side of the ultra-

mafic complex. A further small body of nepheline syenite lies south-

west of the larger mass. The complex has intruded Precambrian 

basement rocks and is Cretaceous in age (84 Ma). The geology is 

described by Boettcher (1967). The succession began with the replace-

ment of coarse grained biotite pyroxenite having a core of biotite 

caused by the accumulation of alkalies and volatiles near the roof of 

the pyroxenite-pluton. Following this phase a -  boundary ring dyke of 

magnetite pyroxenite was formed. The ultramafic rocks were formed 

by fractional crystallization of a parent magma. No chemical details 

of the syenite are given by Boettcher. 

Girnar, India 

The Girnar igneous complex from the Deccan volcanic province, 

India, was described originally by Bose (1973) and also by Paul et al. 

(1977). The complex consists of an outermost gabbro with diorites 

occurring towards the centre and having syenite and lamprophyric rocks 

occurring as minor intrusions in the form of dykes and veins. The 

complex is surrounded by silicic porphyritic rocks which have a 

regional distribution throughout western India. 	Strontium initial 

ratios are variable and indicate mixing or contamination as part of 

the history of crystallization of the rocks. The gabbro-diorite-

syenite-lamprophyre form a cogenetic relationship distinct from the 

silicic porphyry. The K-Ar ages range from 63.6 Ma for the gabbros to 
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56.7 Ma for the lamprophyric rocks whereas the Deccan basalts are 

older than 64 Ma in this area, thus the Girnar complex rocks were 

emplaced immediately after the Deccan basalts in this region. 

Aden Volcanic Suite 

The peralkaline rocks of Aden (Cox et al., 1970) forming the 

Aden volcanic suite are interpreted as having an alkaline olivine 

basalt as a parental magma which fractionated producing a series 

terminating with trachytes and rhyolites. The trace elements produced 

by this differentiation can be compared to the Port Cygnet trachytic 

rocks. In the Aden rocks lanthanum, niobium, yttrium and zirconium 

are greatly enriched relative to the Port Cygnet rocks whereas barium, 

strontium, and to a lesser extent, rubidium are depleted. This is a 

typical situation with respect to a well evolved, highly fractionated 

sequence produced from a mafic parental magma. The K-Ar age for these 

rocks is about 5.0 ± 0.5 Ma but the strontium-rubidium isochron plot 

suggests an age of 30-40 Ma with initial ratios varying 0.7088 to 0.7072. 

The interpretation of these data is that the Aden rocks could be 

related to a thermal event which occurred some time (i.e. 30-35 Ma) 

before the eruption of the magmas. 

Loch Ailsh, Scotland 

The Loch Ailsh intrusion, Assynt, Scotland (Phemister, 1926; 

Parsons, 1965) forms an approximately rectangular complex covering 

about 5 square miles. Phemister interpreted the complex as a strati-

fied laccolite which had differentiated prior to intrusion but had a 

downward stratigraphic sequence beginning with an ultra-leucocratic 

alkali feldspar rock (perthosite), leucocratic alkali feldspar rock 

with from 3 to 30 percent mafic minerals (including aegirine augite 
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biotite and riebeckite), shonkinites and hybrid rocks (basic diopside-

biotite-alkali feldspar rocks) and ultrabasic biotite-pyroxenite and 

hornblendite. The whole group was cut by a later plug of aegirine 

melanite syenite. The age is pre-Caledonian and the rocks intrude 

Cambrian succession. The syenites are exceedingly feldspathic and • 

there is evidence of multiple intrusion of the syenite. The 

intrusions are regarded as a differentiated series crystallizing between 

1060 °C at 1 kb and 750 °C at 3 kb pressure. 	Later work by Sabine (1953) 

interprets the diversity of composition of the syenites as being due 

to two distinct phases of differentiation. 	Tilley (195g) also recog- 

nized four main rock groups on the basis of chemical analyses, from all 

the Assynt alkaline intrusions. 

Square Top, Australia 

The Square Top intrusion at Nundle, New South Wales, is a*plug-

like body showing a differentiation sequence from analcime-olivine 

theralite to analcime tinguaite. The mafic variants are confined to 

the lower third of the intrusion. Felsic differentiates and alkali 

enrichment predominate in the petrochemical trend and crystallization 

history. The intrusion is a representative of the northeast New 

South Wales Tertiary volcanic province in which alkali olivine basalts 

and related types and their derivatives predominate. The tinguaite 

is described by Wilkinson (1965) as being porphyritic with phenocrysts 

of diopsidic clinopyroxene, olivine and nepheline. Alkali feldspar 

laths in the groundmass frequently have a trachoid texture with anhedral 

grains of green clinopyroxene occurring interstitial to the feldspars 

in the groundmass. 	Phenocrysts of calcic anorthoclase may also be 

present. The tinguaite does not have the more typical felted needle- 
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like green pyroxenes of the classic tinguaites. 

Magnet Cove, U.S.A. 

Magnet Cove, Arkansas (Erickson and Blade, 1963) is a ring dyke 

complex about 3 miles in diameter, post-Mississipian in age, intrusive -

into folded Palaeozoic sedimentary rocks of the Ouachita geosyncline. 

The igneous rocks of the complex consist of two major groups on the 

basis of the presence or absence of feldspar. The rock types contain-

ing feldspar are: phonolite, trachytes, tinguaite, syenites including 

pegmatites, alkali, gabbro and aplites. The igneous rocks in which 

feldspar is absent include jacuparingite, sphene, pyroxenites, ijolite, 

melteigite, fourchite and carbonatite which occurs as irregularly 

shaped bodies in the central part of the complex. A feature of the 

rocks is the high concentration of niobium in the syenite. Dykes 

outside the complex consist of pegmatite, aplite, syenite, trachyte 

porphyry, trachyte, tinguaite, andesite, diorite, monzonite and 

lamprophyre. The order of intrusion begins with phonolite and trachyte 

followed by jacuparingite, alkali syenites, ijolites, carbonatite dyke 

rocks and veins. Black titanium garnet in the syenites is observed 

to alter to sphene by release of iron which probably forms a deuteric 

green biotite in the rock. 	Inclusions in the rock include metamorphosed 

sediments, ijolite and melteigite fragments. The authors believe 

the complex was derived by differentiation and fractional crystallization 

of a residual magma of a mafic phonolite composition rich in alkali 

lime and volatiles. The residual magma is thought to have been derived 

by fractional crystallization from a regional undersaturated olivine 

basalt magma. Some analytical data for the rocks from this complex 

are: 
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Tinguaite Nepheline syenite Trachyte 

Si02 52.85 52.00 53.89 
A1203 19.44 20.80 21.63 
Fe203 4.82 2.36 1.74 

•Fe0 0.57 1.15 1.82 
MnO 0.37 0.22 0.15 
MgO 0.13 0.28 0.43 
CaO 2.53 2.86 3.08 
BaO 0.35 1.52 0.08 
Na20 8.87 7.87 6.62 
K20 7.96 8.18 7.80 
H20+  0.78 1.00 1.09 
TiO2 0.33 0.24 0.60 
P20 5 0.04 0.05 0.08 

99.62 98.78 99.34 

Litchfield, U.S.A. 

Barker (1965) described the alkaline rocks from Litchfield, 

Maine. These form a composite pluton emplaced by forceful intrusion 

and stoping. There are five alkaline rock types here, which have 

been intruded in the order: sugary-textured leucosyenite, magnetite-

biotite syenite, nepheline syenite, foliated mafic syenite and 

albitite pegmatite. The rocks were partly differentiated at their 

time of intrusion and there had been some assimilation of the country 

rock with the production of quartz syenite. The country rock consists 

of biotite-quartz schists, gneisses and calc-silicate plagioclase-

quartz granulite, however there is no evidence as to the nature of the 

parental material from which the nepheline syenite has evolved although 

the White Mountain magma series, of which these rocks are thought to 

be part, do show a series from gabbros through granites to syenites 

(Chapman and Williams, 1935). 	Streaks of nepheline syenite occur 

in the biotite schist. The albitite pegmatite is interesting in that 

it may have formed by partial melting of the gneiss. 	Epidote forms 

small clusters of prismatic crystals around the albite. A small dyke 

of olivine basalt cuts metasediments, granitic rocks and nepheline syenite. 



AI-19 

Diablo Plateau, U.S.A. 

The Diablo Plateau area of the northern Trans-Pecos magmatic 

province of Texas and New Mexico has shallow intrusive bodies consist-

ing of quartz-bearing and feldspathoidal syenite, trachyte and phono-

lite. 	The age is 35 ± 2 Ma. 	Barker et al. (1977) claim that all 

intrusive rocks are derived from one magma reservoir. The intrusives 

are divisible into two groups: the older one consisting mainly of sills 

and laccoliths is fine to coarse grained with virtually no flow 

structure, low Rb, high Sr and initial 87Sr/ 86 Sr of 0.703-0.709, while 

the younger one is porphyritic, forms discordant sheets, has a flow 

structure and high Rb and low Sr. Overall, there are about 22 

intrusions. The variation of strontium is interpreted as being due 

to deuteric alteration by the action of groundwater. 	On the basis 

of gaps in the differentiation indices, it is considered both saturated 

and undersaturated magmas were present in the magma reservoir. These 

rocks show no direct evidence of the parent magma. The trace element 

data for strontium suggest that the rocks are part of a highly 

fractionated sequence. The maximum whole rock strontium is 880 ppm, 

but the range for all the others is from 22 ppm to 338 ppm with most 

values below 200 ppm. The normative compositions for the rocks plot 

on the thermal divide for feldspars-feldspathoids with the ultimate 

evolutionary trends being split by this. . 

Phalaborwa Complex, Tzaneen, N.E. Transvaal 

The Phalaborwa complex consist of a central volcanic complex of 

carbonatite, phlogopite-bearing pegmatoids, phoscorite, pyroxenite, 

feldspathic pyroxenite and a large number of satellite plugs of feld-

spathic pyroxenites and syenites. 	It is dated at 2060 Ma. 	Frick 
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(1975) has described small satellite syenite intrusions associated with 

the above complex. The association of syenites rather than ijolites 

with the carbonatite is regarded as unusual. 	It is considered 	that 

the magmatic lineage at Phalaborwa became K-enriched rather than Na and 

consequently fractionated to a trachytic end point rather than to a 

phonolitic one. 	A Q.L.M. plot for the Phalaborwa rocks (Fig. AI-1) 

shows a distinct relationship between the pyroxenite, feldspathic 

pyroxenite and the .syenites. Within the syenite plugs Frick has 

described the common occurrence of mafic xenoliths consisting pre-

dominantly of biotite and amphibole which are interpreted as of original 

migmatite from which the quartz and feldspars have been melted out and 

incorporated into the syenite magma. 

The trend plotted for the pyroxenites, feldspathic pyroxenites 

and syenites by Frick on the Niggli-Burri Q.L.M. diagram 

show a similar trend to the Port Cygnet syenites and their associated 

amphibolite inclusions (Fig. AI-2). 	Frick notes the trend and 

observes the discontinuities between the three main rock types. 

However, because of the association of the plug shaped vents around 

the periphery of Phalaborwa province with feldspathic pyroxenite and an 

outer layer of this material around the main pyroxenite body, Frick 

considers this to be similar to the primary magma from which the 

syenites crystallized. The apparent order of emplacement at 

Phalaborwa began with the pyroxenite and was succeeded by phlogopite 

pegmatoids, phoscorite, carbonatites and the syenites. A brecciated 

halo occurs around some of the syenites and contains fragments of 

various rock types such as leucogranite, biotite granite, granulites 

and amphibolites. Towards the centres of the plugs the contacts 

with the granite blocks become more diffuse and these become progress-

ively more mafic. 	Frick considers the syenites to represent a 
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derivative of an original alkaline basalt which fractionated towards 

a trachytic rest magma. The feldspathic pyroxenite or a volcanic 

equivalent thereof such as shonkinite is considered to be the non-

volatile phase of the parent magma that successively crystallized 

pyroxenites and syenites. The carbonatite of the complex is said by 

Frick to have an alternative origin which must be sought in another 

mechanism. 

LARGE CENTRAL VOLCANIC COMPLEXES 

Mt. Suswa, Kenya 

This is a Quaternary volcano in the Rift Valley of Kenya, composed 

of mainly mildly peralkaline sodalite-trachytes, sodalite-phenolites. 

The mineralogy and petrology is described by Nash et al. (1969). These 

are lavas of large volume which the above authors considered to have 

been the products of at least three parental magmas. The lavas of the 

final episode show an order of eruption corresponding to increasing 

peralkalinity and undersaturation with respect to silica indicating 

that these were tapping a differentiating magma. 

The trace elements from these lavas show great enrichment of 

zirconium (480-1630 ppm), niobium (1975-420 ppm), yttrium (60-175 ppm). 

Barium and strontium are depleted varying from 180 ppm to 1145 ppm 

and 10 ppm to 280 ppm respectively. Zinc concentrations vary from 

135 ppm to 410 ppm. The strong depletion of barium and strontium 

together with the enrichment in the other elements is indicative of 

strong fractionation of the parent magma. 

These lavas are from some depth in the mantle because of their 

widespread nature, recurring production and an environment not subject 

to crustal heterogeneities. The peralkaline characteristics of the 
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rocks do not favour an origin by fusion or major assimilation of 

normal crustal material which is alumina-rich and would be expected 

to lead to greater alumina in the resulting rocks. These lavas 

have soda greater than potash. 

.Eastern Uganda 

In summarizing the petrogenesis of the alkaline igneous rock 

suite's of eastern Uganda, King (1965) recognized a younger Tertiary 

group of extrusives and an older (Cretaceous) group of equivalent 

intrusive rocks. The complexes range in size from about 1 mile 

across up to 60 miles for the Elgon volcano. The magnitude of these 

rocks particularly the lavas indicates a substantial upper mantle 

origin at least in part, for these rocks. King has the volcanic rocks 

forming by differentiation from nephelinites but following divergent 

trends. The syenites and nepheline syenites have formed as fenites 

by metasomatic processes and mobilization of these could have also 

produced corresponding trachytes and phonolites. Nepheline syenite 

and syenites have also formed from feldspathization of ijolites. The 

nephelinites might also have been derived from olivine basalts. The 

carbonatites associated with these rocks have high strontium (4000- 

5000 ppm) and low initial strontium isotope which King regarded as 

indicative of extreme differentiation from a basaltic parent. 

South Kenya 

In 1965 Wright recognized three sub-provinces in the volcanics 

of the southern half of Kenya. These were: (a) Miocene phonolite 

sub-province; (b) Mt. Kenya phonolite/basanite sub-province; and 

(c) rift valley trachyte/olivine basalt sub-province. 

The lavas of these regions covered such a very large area (3° 
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latitude) that they must have a primary origin within the mantle, 

however, Wright considers there is too much salic material present to 

have been formed only by a normal differentiation process hence he 

comes to the conclusion that there must be progressive changes in the 

magmas brought about by assimilation. 

Bearpaw Mountains (Hearn, Pecora and Swadley, 1964) 

Many intrusive rocks occurring as dykes, plugs, sills, stocks, 

laccoliths or bysmaliths. Stages: shonkonite first (augite, K-feldspar, 

orthoclase and sanidine, microperthite) biotite inversely proportional 

to olivine. Nepheline is diagnostic of hyperalkalic varieties. 

Shonkonite older than porphyritic latite and porphyritic syenite is a 

late variety. 

Many shonkonites have syenitic segregations. Rafted fragments 

of igneous and metamorphic rocks from the Precambrian basement are 

abundant in the eastern Bearpaw Mountains. The syenite and mafic 

syenite are gradational with the shonkonite. Potash feldspar and 

augite are the diagnostic minerals. 

OCEANIC ISLAND ASSOCIATION 

The oceanic island differentiates show an evolved fractional 

crystallization sequence ending with trachytic rocks, phonolites or 

other relatively silicic types. The details of these have been 

summarized by Burley (in Sorensen, 1974). 	For purposes of comparison 

it is only necessary to compare those of trachytic type with Port 

Cygnet. 	In Fig. A1-3 are shown trends for the Hawaiian Islands, 

St. Helena and Tristan da Cunha as these represent the most frequent 

differentiation trends for the oceanic islands. These show the 



'Hawaiian tholeite trend 

Glen Dessary 

Mt Dromedary 

Lovozero & Khibiny 
ultra - mafics 

St Helena 

Klokken trend — 
liquid line 

Hawaiian 
alkali trend 

Tristan da 
Cunha 

Lovozero & 
Khibiny siliceous Port Cygnet 

A ( Na20 • K20) 

( Fe° total ) 

Skaergard 

AI-26 

Figure AI-3 Comparative AFM plots for other areas with Port 
Cygnet plot added. 	Note the similarity of Port 
Cygnet (syenite porphyry) to Glen Dessary and 
Mt. Dromedary. 



AI-27 

following trends: for Tristan da Cunha the trend is alkali basalt-

trachybasalt-trachyandesite-trachyte (Baker et al., 1974). 	At 

St. Helena the sequence is alkali basalt-trachybasalt-trachyandesite-

trachyte/phonolite with an undersaturated trend (Baker, 1968). 	For 

the Hawaiian Islands the alkali basalt trends to hawaiite-mugearite- 

trachyte (Yoder and Tilley, 1962). 	Tholeiite and nephelinite series 

(MacDonald and Katsura, 1964, 1968). When comparing the trachytic 

derivatives in the 'above sequences the outstanding features to be 

compared with Port Cygnet are that Na 20 is invariably greater than 

K20 (Burley, in Sorensen, 1974) and usually but not always, the oceanic 

trachytes may contain more magnesia. The trace elements trends and 

concentrations particularly barium, strontium, and rubidium show typical 

evolutionary depletion in the oceanic rocks (e.g. Le Maitre, 1962), with 

these trends being influenced by the crystallization and removal of 

plagioclase. The initial strontium ratios for these rocks are usually 

less than 0.704. 

UNUSUAL MINOR SYENITIC ROCK OCCURRENCES 

Certain minor occurrences of syenitic rocks have been recorded in 

relatively unusual situations. Some of these are briefly described 

and a comparison made with the Port Cygnet rocks. 

Mt. Elephant 

Le Maitre (1974) showed that small patches of brown glass found 

in blocks of granite erupted, in basaltic scoria at Mt. Elephant, 

Victoria, were formed by the partial fusion of biotite and quartz. A 

typical electron microprobe analysis from Le Maitre's sample E3 is as 

follows and is compared with a syenite from Cooma (Joplin, 1964) and 

Port Cygnet examples (CY120 and CY70). 



Cooma CY120 
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CY70 

Si02 63.70 63.02 65.31 65.89 
TiO2 0.05 0.35 0.39 0.34 
A1203 18.40 16.73 18.00 17.56 
FeO 4.90 Fe0+Fe 20 3  5.15 Fe0+Fe 20 3  2.70 3.62 
MgO 0.90 0.49 0.94 0.59 
CaO 1.10 2.32 4.37 2.49 
Na20 3.70 4.74 4.62 4.82 
K20 7.00 5.79 3.42 3.71 

99.75 98.59 99.75 99.02 

Brookville, New Jersey 

Barker and Long (1969) described an unusual occurrence of feld-

spathoidal (nepheline and analcime) syenite in a quartz diabase sill 

from Brookville, New Jersey, U.S.A. The syenite is mixed with a 

. granophyre which formed by fractional crystallization of a basaltic 

magma and accumulated near the top of the sill. The syenite contains 

inclusions of hornfelsed argillite showing no obvious preferred 

orientation. The diabase sill has intruded a fine grained argillite 

country rock. These authors consider that the granophyre formed in 

the usual way as a residual melt from the crystallization of the dia- 

base and that this caused melting of the argillite which then assimilated 

some of the granophyre to produce the feldspathoidal syenite. This is 

an unusual occurrence and Barker and Long make the point that their 

enivsaged mechanism for the Brookville syenite'is not necessarily 

applicable to other alkaline rocks. The outstanding feature of the 

Brookville syenite is its high soda content. 	The analysis is as 

follows and is comparable with CY44 which is one of the grey, ground-

mass rocks. 



Brookville 
Syenite 
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CY94 

Si02 54.68 56.41 
TiO2 0.79 0.27 
A1203 21.63 20.42 
Fe203 2.22 2.16 
FeO 2.00 0.56 
MnO 0.13 
MgO 1.25 0.50 
CaO 2.86 3.36 
Na20 7.03 6.33 
K20 4.58 7.17 
P20 5 0.28 0.11 
loss 2.37 1.48 

99.69 98.90 

The outstanding feature of the Brookville syenite is the high 

soda and relatively low potash contents of the rock. 	Once again it is 

to be noted that although this is a restricted occurrence there are 

numerous inclusions of the parent argillite in the syenite and some 

sign of these should appear if the Port Cygnet rocks had a similar 

origin. Also, of course, there should be some evidence for the original 

magma from which the process began. 

Berkshire Valley, New Jersey 

In another part of New Jersey to the east of the area detailed 

above, Young (1972), has described a sheet of quartz syenite intruding 

gneisses, metamorphosed to hornblende granulite subfacies in the 

Precambrian highlands. The unit immediately surrounding the quartz 

syenite is composed chiefly of pinkish well-foliated, medium grained 

hornblende granitic gneiss. Young came to the conclusion that the 

syenite was probably formed by anatexis of deep crustal rocks. However 

he did not rule out the possibility that it may represent the extreme 

fractionation product of a basic magma. The latter suggestion is 

based.  on the association of an olivine (Fa35) with quartz which by 

analogy with the Red Hills intrusion (McDougal, 1962) indicates an 
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extreme type of fractionation. Young does not present suitable data 

to unequivocally resolve the above alternative. 	An analysis of this 

syenite is: 

Si02 63.10 
TiO2 1.00 
A1203 14.90 
Fe103 0.80 
FeO 5.30 
MnO 0.18 
MgO 0.21 
CaO 2.90 
Na20 4.50 
K20 5.60 
P205 0.11 
loss 1.05 

99.30 

When compared with Port Cygnet syenite porphyries the alumina is low 

and the iron oxides high. Titania and potash are also slightly 

higher. 

Parjarito Mountain, New Mexico 

Kelley (1964) described Precambrian (1155-1190 Ma) alkaline rocks 

at Parjarito Mountain, New Mexico. At this locality there is an old 

dark coloured hornblende syenite having schistosity in some parts. 

After metamorphism this was subjected to granitizing or recrystallization 

processes which invaded the mass widely and variably. 	In some places 

small feldspar metacrysts and veinlets developed in the hornblende-rich 

host. 	In other places large areas were conerted to a pinkish or 

greenish hornblende syenite. Contacts between this and the host rock 

are gradational through zones of incipient'and scattered metacrysts. 

The hornblende syenite apparently displays a reverse order of 

crystallization with euhedral feldspars against interstitial amphibole. 

The old dark syenite has yellow-brown-green amphibole and blue-green 

riebecktite with orthoclase and plagioclase (An" = andesine) with 
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occasional quartz. 	The invading syenite has plagioclase (An30 = 

andesine-oligoclase), microperthite-rare quartz and brown-green horn-

blende. Some pagmetitic phases have also been developed. 	While 

Kelley appeals to a granitizing process for the formation of the 

hornblende syenite and pegmatite, it does not seem unreasonable to 

postulate that a feldspar matrix of the old dark coloured hornblende 

syenite may have been remobilized and recrystallized by metamorphism. 

At the end of.the process, pegmatite dykes filled fractures due 

to late stage mobility with a build-up of fluids. Kelley has not 

published any analyses of the rocks of this area. 

Rattlesnake Mountain, Texas 

Carmen et al. (1975) described the petrology of the Rattlesnake 

Mountain sill, in the Big Bend National Park, Texas. 

This feature is an early Tertiary analcime-bearing monzonite sill 

which underwent differentiation in situ such that there was a resultant 

systematic distribution of irregular masses of syenite throughout the 

body. Crystal settling was not a cause of the syenite because the 

central portion of the intrusion consists of a relatively mafic monzonite 

which is complementary in composition and amount to the enclosed bodies 

of syenite analyses. 

Plagioclase-rich 
syenite 

Plagioclase-poor 
syenite 

Si02 56.63 61.16 
TiO2 1.86 0.91 
A1203 17.49 17.08 
Fe203 3.51 2.45 
FeO 3.22 2.25 
MnO 0.14 0.11 
MgO 1.60 0.74 
CaO 3.59 2.14 
Na20 6.41 6.71 
1(20 5.19 6.31 

P20 5 0.39 0.18 

100.03 100.03 



AI-32 

- The feldspars in these rocks all show a normal crystallization 

trend. These are undersaturated syenites being nepheline normative 

with the main differences from Port Cygnet due-to greater potash soda, 

and lime. 

Jombo Hill, Kenya 

An unusual feldspathoidal syenite associated with analkaline 

intrusion occurs at Jombo Hill, Kenya, and has been described by 

Nyambok (1980). Jombo Hill is an intrusive plug about 3 km in diameter. 

The intrusion consists of a core of ijolite surrounded by a feldspath-

oidal syenite with an inner zone of albite nepheline syenite and an 

outer zone of orthoclase nepheline syenite grading outwards with 

decreasing nepheline content. Nyambok interpreted the formation of 

the feldspathoidal syenite as due to fenitization of the country rock 

about the ijolite core with preferential sodium metasomatism at 

higher temperatures and potassium at lower temperatures. 

Analyses of Jombo Hill Syenites 

Albite nepheline 
syenite 

Orthoclase nepheline 
syenite 

Si02 54.84 56.36 
TiO2 0.26 0.50 
Al 203 21.21 19.28 
Fe 203 2.94 3.99 
FeO 1.45 1.68 
MnO 0.06 0.03 
MgO 0.24 0.27 
CaO 1.25 1.92 
Na20 8.05 8.99 
K20 6.07 5.16 
P20 5 0.03 0.09 
H20+  2.79 1.69 

Total 99.19 99.96 
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Mt. Dromedary, New South Wales 

The complex most nearly resembling the Port Cygnet rocks in 

eastern Australia occurs at Mt. Dromedary in southeastern New South 

Wales near the coastal town of Narooma. This is middle Cretaceous 

with the same age as the Port Cygnet rocks (Evernden and Richards, 

1962). The definitive studies so far concerning this complex have 

been by Brown (1930) and Boesen (1964) with the essential findings 

of both summarized in Joplin (1964). 	Brown recognized both saturated 

and undersaturated rock types at Mt. Dromedary and considered the 

complex a differentiated sequence. 

Boesen has shown that there are apparently three stock-like 

.intrusions comprising the main body of the complex with a sequence 

commencing with pyroxenite stock and subsequently followed by a 

monzonite and then a banatite stock. The trend for these rocks has 

been plotted in Fig. A1-3 where it parallels a similar trend which 

can be followed from the Port Cygnet syenites through to the amphibolite 

and the amphibole. This ends on the pyroxenite which grows into 

a gabbro, that is, where there is a calcic plagioclase present. 

Lamprophyric dykes are also associated with the complex and Boesen 

has also recorded a dyke similar to the Port Cygnet rocks with a 

trachytic texture, zoned phenocrysts of plagioclase (An12-An50) and 

having brown melanite and green aegirine in a groundmass of potash 

feldspar and fine grains of augite. Some undersaturated rocks occur 

at Little Dromedary with the appearance of nepheline. 	Boesen 

considered some of these could be hybrids formed by alkali reaction 

with the earlier pyroxenite. The A.F.M. plot trend suggests that 

Mt. Dromedary and Port Cygnet have had a similar evolution. 
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Other Mineral Localities in New South Wales 

Mount Canoblas near Dubbo has trachyte associated with basaltic 

rocks. Also near Dubbo there is a soda syenite recorded at Bushrangers 

Hill. A boss of syenite near Cooma contains hornblende which is not 

typical of syenite. 	It was thought this syenite might be related to 

the Cooma granite (Browne, 1914). 

A laccolith of microsyenite occurs at Mt. Gibraltar near Bowral. 

Some pegmatitic phases occur in this rock. The age has been determined 

at 178 Ma by Evernden and Richards (1962). 

SUMMARY 

From the preceding discussion it is apparent, particularly for 

smaller complexes, that there is usually an association of the 

syenite type rocks with sialic or mafic rocks. 	Since there is little 

likelihood of granitic rocks in the Cygnet district (Leaman et al., 

1980), then a parental mafic association could be anticipated for 

the Port Cygnet rocks. The A.F.M. plots of Figs. AI-3 shows the 

similarity of trends for the Port Cygnet syenite porphyries, 

Mt. Dromedary, Glen Dessary and Phalaborwa if the amphibolite inclusions 

from the Cygnet rocks are included on the plot. 

For the total alkali plot (Fig. A1-4) the Port Cygnet rocks do 

not show the clear trends of the comparative areas plotted, but tend 

to occur as two groups. These may be compared with the Finmark and 

East Ontario rocks of Appleyard (1974) (Figs. AI-5 and AI-6) to which 

the potassium-rich rocks from Port Cygnet have been added for 

comparison. 

In the total alkali diagram (Fig. AI-S) the Cygnet rocks are 

closer to the Finmark example than to those of Eastern Ontario by 
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Figure AI-4 	Total alkali plot for all rocks with trends 
for other areas added. 
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virtue of their greater potash content. 

For the A.F.M. plot (Fig. AI-6) there is a greater range in 

FeO due to the diversity of rock types present at Finmark and East 

Ontario. 

The requirement of more than one source for alkaline rocks in 

a complex for some of the examples discussed above may be noted, as 

well as the tendency for separate trends for the sanidine porphyries 

and syenite porphyries on the A.F.M. plot for the Port Cygnet alkaline 

rocks. 



Appendix 2 

X-RAY FLUORESCENCE ANALYTICAL DATA 

.•••• 

Most analytical data, unless specifically stated, were obtained 

using the technique of X-ray fluorescent spectrometry. The instrument' 

used was a Philips PW1410 manual spectrometer equipped with both gas flow 

proportional and scintillation detectors connected to a counting unit via 

a single channel automatic discriminator. P 1 0 gas (10% methane in argon) 

was used as the gas flow counter gas for all determinations. A choice of 

analysing crystals was available from the following: LiF220, LiF 200 , 

Penta-erithrytolool (P.E.), Gem  and Thallium hydrogen phthallate 

(T1HP). The use of the TIHP crystal enabled the determination of sodium, 

as a major element, with sufficient precision. 

The major elements were determined using the method of Norrish & 

Hutton (1969). Because sodium was being analysed on the fused lithium 

borate-lanthanum oxide discs the sodium nitrate oxidizing agent, 

recommended by the above authors was replaced by lithium nitrate. Total 

. iron was reported as Fe203 by this method. FeO was determined independently 

by the colorimetric method of Shapiro & Brannock (1962). This technique 

was chosen because of the presence of small amounts of sulphide in some 

of the rocks which could have otherwise interfered with the FeO determina-

tions. 

Trace element data were collected by measuring the net intensities of 

the elements on compressed powders produced by fine grinding in a 

Siebtechnik swing mill containing a tungsten carbide vessel, and 

subsequently compressed at 12500 lbs/sq.inch in a press and having a boric 

acid backing added to stabilise the specimen. Since the major element 

concentrations were known for the specimens a mass absorption correction 

•was calculated to correct the net intensities when measured against trace 
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element standards which were prepared by incorporating appropriate 

quantities of the elements in silica or kaolin matrices. 

The instrumental settings used for the trace element determinations 

are presented in Table A2.1. 



2- 11 1 0g -5- 	12. 

 

C YX 4-4 CY 1- 4 C-Y 'VA CY 1 4- CY ct1 C-'7'CiC 

cZ.0-1 Sq'll .5.-4 9 (.5"•NS-  5-?,.si:. SS- •17_  

‹. Z61_ C . VI 0 , 	'1_ c • i 0 0 • SA- C • 1 S  

■ g O2. A -2.11 11 ' qC 11, -77 1 -7•C(.. t S•7-C 

4- Si 2- - 13 5 .1_9 q•c3 3-15 

TA,Nc o -0 0. V3--  c • 07 0 .22_ c• 2-1 o•tc. 

cA )0 o. i-V c•zt-t 0. tt 0. .,k- s 1•1+ 0 - .5-5" 

CA, C i • 54 4- 'CC •(‘; A- 4 3 5 .14. 4- -5-2_ 

1'L LC 0 1.4-z ••4T 4.41  

k:. L.c i.•-1.3 -7 - 2.1- 4- • ?,i , 	'7 , 1c 6-6c '3 • .3"7 

?2_0c-  o•os 0-07 o• 1 i 0 •09 0,. .-3 0.17_ 

LOSS 0 At '1.4 .o• 11 *3 -6c4 	 ' i0'7  
_i_ 

-1-0 1.-AL etc, -4-1 eict-Aci me. •os . -11 'IS .tZ tco.c.3 

SA:1..4.r c.■1 i• os-  o.o4 c•%5' o.o1 011 

-. 
_ 

Loss 	is 	Ls ,s 	c1,F 	oec. 



01-0•015.111t11*..) • 

APPENDIX 2 - ANALYSED SPECIMENS  

Oxide Element Nominal Oxide Element Nominal 

 

Oxide Element Nominal 

 

Oxide Element Nominal 
%  % 

       

       

       

Specimen no. 60147 
Analysis no. CY5-1 

Fe 20 3  3.13  4.12 
FeO  2.48 
MnO  0.22  0.17 
TiO 2  0.59  0.35 
CaO  4.87  3.48 
K 20  3.68  3.06 
P 205  0.31  0.14 
Si0 2  59.75  27.93 
A1 20 3  16.80  8.89 
MgO  1.85  1.11 
Na 20  5.01  3.72 
Loss  0.98  0.00 
TOTAL 99.68 

Specimen no. 60146 
Analysis no. CY500L 

Fe 2 0 3  1.13  7.87  11.19 
FeO  9.12 
MnO  0.20  0.15  0.20 
TiO2  0.64  0.38  0.64 
Ca0  9.87  7.05  10.03 
K20  1.04  0.87  1.05 
P20 5  0.10  0.04  0.10 
Si02  54.32  25.39  53.94 
A1203 
	

14.76  7.81  14.60 
MgO  4.86  2.93  4.82 
Na20  0.55  0.41  0.55 
Loss  1.81  0.00  0.79 
TOTAL 98.38 

ZrKa  39  RbKa  2 ppm 
SrKa  121  BaLa  222 

K20/Mg0= 0.917; Fe0/Fe203=4.262; 
CaO/Na20=19.833; K20/Na20=1.244; 
Sr/Ba=0.55; K/Ba=38.9;Ba/R6=111 

Specimen no. 60148 
Analysis no. CY7A-1 

 

5.91  Fe 203  1.35  1.02 
FeO  0.09 

 

0.23  MnO  0.00 

 

0.59  TiO 2 
 

0.3 

 

4.86  CaO 
 

2.28 

 

3.69  K 20 
 

4.46 

 

0.31  P 205 
 

0.09 

 

59.61  Si02 
 

67.09 

 

16.83  A1 203 
 

17.89 

 

1.84  MgO 
 

0.00 

 

5.01  Na 2O 
 

5.25 

 

0.70  Loss 
 

1.46 
TOTAL 100.23 

ZrKa 
 

166  RbKa 
SrKa 1598  ZnKa 
ScKa 
 

8  BaL6 
GaKa 
 

19  NbK6 
CsLa 
 

1  PbLa 
YKa 
 

36  CuKa 

1.48 

0.00 
0.36 
2.26 
4.45 
0.09 
67.52 
18.19 
0.00 
5.25 
1.36 

122 ppm 
101 

1311 
10 
9 

46  

Specimen no.60149 
Analysis no. CY70-1 

Fe 20 3  2.15  1.57  2.26 
FeO  0.09 
MnO  0.00  0.00  0.00 
TiO 2  0.35  0.21  0.36 
CaO  2.38  1.70.  2.35 
1( 20  5.43  4.51  5.43 
P;05  0.08  0.04  0.08 
Si0 2  66.46  31.07  66.97 
A1 20 3  17.51  9.27  17.81 
MgO  0.01  0.01  0.01 
Na 20  3.79  2.81  3.79 
Loss  1.60  0.00  1.59 
TOTAL 99.86 

ZrKa  159  RbKo  148 ppm 
SrKa  1505  ZnK6  124 
NiKa .  38  BaLa  1585 
ScKa  7.5 NbKa  10 
GaKa  21  PbL6  6 
CsLa  0  CuK6  58 
YKa  43  • 

K 20/Mg0=231.06; Fe0/Fe,0,=0.042; 
CaO/Na = 0=0.694; K.,..0/Na0=0.943; 
Sr/R6=10.17; Sr/Ba=0.950; K/Rb= 
305; K/Ba=28.44; A1/Ga=4414;Ba/ 
Rb=10.71; Ca/Sr=11.30; K/Sr=30 

0.00 
0.21 
1.63 
3.70 
0.04 
31.36 
9.47 
0.00 
3.90 
0.00 

ZrKa  157  RbKa  100 ppm 
SrK6 2026  ZnK6  61 
ScK6  13  BaLa  991 
GaKa  23  NbKn  11 
CsLa  0 . PbLa  0 
YKa  18  CuKa  45 

K20/Mg0=0.851; Fe0/Fe203=0.727; 
CaO/Na20=1.074; K20/Na20=0.483; 
Sr/Rb=20.25; Sr/Ba=2.04; 
K/R6=305.5; K/Ba=30.83; Al/Ga= 
3865; Ba/Rb=9.91; Cu/Sr=17.18; 
K/Sr=15.10 

K20/Mg0=c0 ;Fe0/Fe203=0.065; 
CaO/Na20=0.480; K20/Na20=0.559; 
Sr/R6=13.10; Sr/Ba=1.22; K/Rb= 
303.5; K/Ba=28.24; A1/Ga=4984; 
Ba/R6=10.75; Ca/Sr=10.20; 
K/Sr=23.17 

Specimen no. 60150 
Analysis no.CY7E-1 

: Specimen no. 60151 
Analysis no. CY8-1 

Specimen no. 60152 
Analysis no. CY10-1 

Specimen no. 60153 
Analysis no. CY11-1 

Fe203 
 

2.16  1.81  2.61 
FeO 
 

0.39 
MnO 
 

0.01  0.01  0.01 
TiO2 
 

0.34  0.20  0.34 
Ca0 
 

3.01  2.15  2.99 
K20 
 

4.66  3.87  4.66 
P205 
 

0.10  0.04  0.10 
S102 
 

65.44  30.59  65.79 
A1203 
 

18.12  9.59  18.40 
MgO 
 

0.14  0.09  0.14 
Na20 
 

4.36  3.24  4.36 
Loss 
 

1.68  0.00  1.64 
TOTAL 100.42 

ZrKa 
 

139  RbKa 
 

123 Pim 
SrKa 
 

1647 - ZnKa 
 

74 
NiKa 
 

41  BaLn 
 

1193 
GaKa 
 

19  NbKa 
 

11 
CsLa 
 

0  PbLa 
 

0 
YKa 
 

65  CUKa 
 

36 

K20/Mg0=14.164; Fe0/Fe203=0.181; 
CaO/Na20=0.763; K20/Na20=0.703; 
Sr/Rb=13.39; Sr/Ba=1.38; K/Rb= 
315; K/Ba=32.43; Al/Ga=5047; 
Ba/R6=9.70; Ca/Sr=13.06; 
K/Sr=23.50 

Fe 2O3 
 

2.22  2.46  3.54 
FeO 
 

1.18 
MnO 
 

0.18  0.14  0.18 
TiO2 
 

0.43  0.26  0.43 
Ca0 
 

4.49  3.21  4.47 
K20 

P20
5  .0.09  0.04  0.09 

3.97  3.30  3.98 

62.83  29.37  62.91 Si 02 
17.75  9.39  17.92 A1203 
0.66  0.40  0.66 MgO 
5.11  3.79  5.11 Na20 
0.87  0.00  0.74 Loss 
99.77 TOTAL 

217  RbKa  119 ppm ZrKa 
2171  ZnKa  47 SrK6 

2  Bala  1071 NiKa 
23  NbKa  13 GaK6 
0  PbLa  0 CsLa 

27  CuKa  0 YKa 

K20/Mg0=2.560; Fe0/Fe203=0.527; 
CaO/Na20=0.971; K20/Na20=0.511; 
Sr/R6=18.24; Sr/Ba.2.03; 
K/R6=277; K/Ba=30.77; 
Al/Ga=4083; Ba/R6=9; 
Ca/Sr=148; K/Sr=15.20 

Fe2O3 
 

1.80  1.41  2.05 
FeO 
 

0.19 
MnO 
 

0.00  0.00  0.00 
TiO2 
 

0.40  0.24  0.41 
CaO 
 

1.27  0.91  1.27 
K2O 

P20
5  0.03  0.01  0.03 

3.84  3.18  3.83 

S102 
 

68.90  32.21  69.35 
A1203 
 

18.12  9.59  18.45 
MgO 
 

0.14  0.08  0.14 
Na 2O 
 

4.72  3.50  4.72 
1.65  0.00  1.63 Loss 

TOTAL 101.07 

ZrKa 
 

184 
SrKa 
 

1213 

 

NiKa  - 0 

 

ScKa  7.5 

 

GaKa  20 

 

CsLa  2.2 

 

. YKa  27 

K20/Mg0=11.70; Fe0/Fe203=0.108; 
CaO/Na20=0.297; K20/Na 20=0.535; 
Sr/R6=13.04; Sr/Ba=0.931; K/Rb= 

.343; K/Ba=24.47; Al/Ga=4795; 
Ba/Rb=14.01 

Fe 20 3 
 

1.57  2.45  3.54 
FeO  1.74 
MnO  0.12  0.09  0.12 
TiO2  0.37  0.22  0.38 
CaO  4.11  2.93  4.14 
K2O  3.06  2.54  3.09 
P205 , 0.10  0.05  0.10 
SiO2  63.81  29.83  64.39 
A1 20 3  16.70  8.84  16.96 
14g0  0.72  0.44  0.73 
Na 2O  4.20  3.12  4.20 
Loss  4.73  0.00  4.54 
TOTAL 101.23 

ZrKa  116 
 

YKa 
 

20 ppm 
SrKa  932 

 
RbKa 
 

83 
NiKa  2 .  ZnKa 

 
52 

CoKa  9 
 

BaL6 1965 
GaKa  18 

 
NbKa 
 

10 
CsLa  2.8 

 
PbLa 
 

0 

K20/Mg0=1.795; Fe0/Fe203=1.108; 
CaO/Na 20=1.082; K 20/Na 20=0.479; 
Sr/R6=11.23; Sr/Ba=0.47; K/Rb= 
306; K/Ba=12.93; Al/Ga=4911; 
Ba/R6=23.67; Ca/Sr=31.52; 
K/Sr=27.3 

RbKa  93 ppm 
ZnKa  26 
Bala 1303 
NbKa  11 
PbLa  9 
CuKa  1 

Specimen no. 60154 
Analysis no. CY13-2 

Fe2O3 
 

4.45  3.89  5.56 
FeO 
 

1.10 
MnO 
 

0.16  0.12  0.16 
Ti 02 
 

0.66  0.40  0.66 
CaO 
 

2.42  1.73.  2.37 
K20 . 

P20
5 
 8.03  6.66  8.09 

0.16  0.07  0.16 
Si02 
 

56.37  26.35 56.44 
A1203 
 

17.38  9.20  17.48 
MgO 
 

0.84  0.51  0.84 
Na 2O 
 

4.49  3.33  4.49 
Loss 
 

3.03  0.00  2.91 
TOTAL 98.96 

ZrKa  187 
 

RbK6 
 

234 ppm 
SrKa  1922 

 
ZnKa 
 

100 
NiKa  11 

 
Bala 2338 

GaKa  26 
 

NbKa 
 

15 
CsLa  13.6 

 
PbLa 
 

6 
YKa  19 

 
CuKa 
 

26 

K20/Mg0=4.035; Fe0/Fe 203=0.247; 
Ca0/Na20=0.596; K20/Na20=1.177; 
Sr/R6=8.21; Sr/Ba=0.822; K/Rb= 
285; K/8a=28.51; Ba/R6=9.99; 
Ca/Sr=9.00; K/Sr-34.70; 
Al/Ga=3538 

i Specimen no. 
Analysis no. 

0.83 
0.04 
0.00 
0.34 
2.08 
4.26 
0.05 

68.62 
18.22 
0.09 
5.15 
1.49 

101.18 

292 
1623 

2 
8 

20 
1.4 

20 

K20/Mg0-20.14; Fe0/Fe 2 0 3 =0.048; 
CaO/Na 2 0=0.446; K 20/Na 20=0.544; 
Sr/Rb=12.78; Sr/Ba=0.625; K/Rb= 
279; K/Ba=13.65; Ba/R6=20.45; 

-,A1/Ga=4820 

19 PPm 
1475 

11 
67 
10 
7 

K 20/M90= ; Fe0/Fe 20 1=0; CO/ 
Na 20=0.556; KA/Na 20-0.636; 
Sr/Rb-22.9; S'r/Ba=1.62; K/Ba= 
24/43; K/R6=346; Al/0a=4838; 
Ca/Sr=6.8; K/Sr=15.11 

Specimen no. 60157 
Analysis no. CY18-1 

Fe20 3  2.95  3.68  5.30 
FeO  2.31 
MnO  0.17  0.13  0.17 
TiO2  0.51  0.30  0.51 
CaO  4.40  3.14  4.41 
1(20  3.24  2.69  3.25 
P20 5  0.21  0.09  0.21 
S10 2  62.02  28.99  62.13 
A1 20 3  16.99  8.99  17.12 
MgO  1.80  1.08  1.80 
Na 2O  3.81  2.82  3.81 
Loss  2.32  0.00  2.06 
TOTAL 100.46 

ZrKa 
 

160 
 

RbK6 
 

81 ppm 
SrK6 
 

1517 
 

ZnK6 
 

95 
NI Km 
 

12 
 

BaLa 
 

1125 
ScK6 
 

13.7 
 

NbKa 
 

8 
GaKa 
 

20 
 

PbLa 
 

0 
CsL6 
 

0 
 

CuKa 
YKa 
 

45 

K 20/Mg0=0.768; Fe0/Fe 20 1 =0.783; 
CaO/Na 2 0=1.276; K 20/Na 20=0.559; 
Sr/R6=18.73; Sr/Ba=1.35; K/Rb= 
332;.K/Ba=23.9; A1/Ga=4495; 
Ba/Rb-13.89; Ca/Sr=20.73; 
K/Sr=17.73 

Fe2O 3  
Fell 
MnO 
TiO2  
Call 
K20 
P2O 5  
Si02 
41203 
MgO 
Na20 
Loss 
TOTAL 

ZrK6 
SrKa 
NI Km 
ScKa 
GaKa 
CsLa 
YKa 

60155  Specimen no. 60156 

 

CY14-1  Analysis no. CY16-1 

 

0.61  0.88  Fe2O3  0.59  0.41  0.60 
FeO  0.0 

 

0.00  0.00  MnO  0.00  0.00  0.00 

 

0.20  0.34  TiO2  0.37  0.22  0.38 

 

1.49  2.07  CaO  2.26  1.61  2.25 

 

3.54  4.25  1(20  4.34  3.61  4.35 

 

0.02  0.05  P2O5  0.01  0.00  0.01 

 

32.08  69.12  Si02  66.22  30.96  66.56 

 

9.64  18.57  A1203  19.20  10.16  19.56 

 

0.05  0.09  MgO  0.00  0.00  0.00 

 

3.82  5.15  Na20  4.49  3.33  4.49 

 

0.00  1.49  Loss  1.30  0.00  1.30 
TOTAL 98.79 

RbK6 
 

127 PPm ZrKa  200  ZnKa 
ZnKa 
 

9 
 

SrKa  2384  Bala- 
Bala 2597 
 

NiKa  3  NbKa 
NbKa 
 

9 
 

GaKa  21  PbLa 
PbLa 
 

0  CsLa  0  CuKa 
CuKa 
 

0  YKa  11  ScK. 

 

RbKa  104 

• 



Specimen no. 60160 
Analysis no. CY22WR 
Fe-0 3 	2.74 	3.25 	4.63 
Feb 	1.67 
MnO 	0.09 	0.07 	0.09 
TiO 2 	0.74 	0.44 	0.72 
Ca0 	4.54 	3.24 	4.41 
1(20 	7.87 	6.54 	7.89 
P 205 	0.19 	0.08 	0.19 
S102 	61.42 	28.71 	81.77 
A1 2 0 3 	14.06 	7.44 	14.13 
MgO 	2.61 	1.57 	2.61 
Na2O 	2.95 	2.19 	2.95 
Loss 	0.83 	0.00 	0.64 
TOTAL 99.75 

Specimen no. 60161 
Analysis no. CY23-1 

Fe2 0 3 	2.47 	3.31 	4.72 
FeO 	2.03 
MnO 	0.08 	0.06 	0.08 
TiO2 	0.65 	0.39 	0.65 
CaO 	2.64 	1.89 	2.57 
K 20 	8.18 	6.79 	8.19 
P20 5 	0.19 	0.08 	0.19 
Si02 	60.02 	28.06 	60.09 
A1 20 3 	17.49 	9.26 	17.62 
MgO 	0.66 	0.40 	0.66 
Na 2 O 	3.30 	2.45 	3.30 
Loss 	0.65 	0.00 	0.42 
TOTAL 98.36 

ZrKa 	366 	Bala. 1015 ppm 
SrKa 	646 

K20/Mg0=1.285; Fe0/Fe203=0.599; 
CaO/Na20=1.700; K20/Na20=1.755; 
Sr/Ba=0.64; K/Ba=64.4; 
Ca/Sr=48; K/Sr=101.1 

ZrKa 	230 
SrKa 2900 
NiKa 	7 
ScKa 	5 
GaKa 	21 
CsLa 	0.7 
YKa 	19 

RbKa 	250 ppm 
ZnKa 	53 
Bala 2333 
NbKa 	12 
PbLa 	0 
CuKa 	41 

K20/Mg0=5.274; Fe0/Fe203=0.822; 
Ca0/Na20=0.884; K20/Na20=1.631; 
Sr/Rb=11.5; Sr/Ba=1.24; K/Rb= 
272; K/Ba=29.11; A1/Ga=4409; 
Ba/R6=9.33; Ca/Sr=6.5; K/Sr= 
23.42 

RbKa 
ZnKa 
Bala 
NbKa 
PbLa 
CuKa 

88 PPm 
66 

2298 
16 
12 

121 

Fe 2 O 3  
Fell 
MnO 
TiO2  
CaO 
K20 

P205 
S102 
A1203 
MgO 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
ScKa 
GaKa 
CsLa 
YKa 

2.52 
0.14 
0.05 
0.23 
0.11 

10.94 
0.00 

62.15 
18.25 
0.13 
2.21 
0.67 

97.41 

143 
3576 

3 
23 
0 
8 

Specimen no. 60166 
Analysis no. CY29-3 

Fe 2 O 3 	4.61 	4.70 	6.66 
FeO 	1.90 
MnO 	0.18 	0.14 	0.17 
TiO2 	1.01 	0.60 . 0.98 
CaO 	5.41 	3.86 	5.25 
K20 	8.75 	7.26. 	8.81 
P20 5 	0.20 	0.09 	0.20 
5102 	53.19 	24.86 	53.04 
A1 20 3 	18.21 	9.64 	18.25 

0.95 	0.57 	0.95 
3.32 	2.46 	3.32 
1.59 	0.00 	1.38 

99.30 

ZrKa 	86 	RbKa 	191 ppm 
SrKa 2552 	ZnKa 	60 
ScKa 	3 	BaLa 3863 
GaKa 	24 	NbKa 	12 
CsLa 	1.4 	PbLa 	0 
YKa 	10 	CuKa 	61 

• 	K20/Mg0=3.919; Fe0/Fe 2 0 3 =0.412; 
K20/Na20=1.734; Sr/Rb=13.36; 
Sr/Ba=0.661; K/R6=380; K/Ba= 
18.80; Al/Ga=4017; Ba/Rb=20.23; 
Ca/Sr=15.15; K/Sr=28.5 

Na 2 O
MgO  

 - 
Loss 
TOTAL 

Specimen no. 60167 
Analysis no. CY30-1 

Specimen no. 60168 
Analysis no. CY31-1 

	

1.41 	1.11 	1.57 
0.16 

	

0.06 	0.04 	0.06 

	

0.31 	0.19 	0.31 

	

- 1.36 	0.97 	1.29 

	

11.26 	9.35 	11.26 

	

0.04 	0.02 	0.04 
63.57 29.72 64.07 

	

17.47 	9.25 	17.75 

	

0.33 	0.20 	0.33 

	

2.15 	1.60 	2.15 

	

0.38 	0.00 	0.36 
98.49 

	

104 	RbKa 

	

1293 	PICKB 

	

2 	Znita 

	

3 	SaiLa 

	

25 	NbRa 
1.8 PbLa 
0 Wu 

305 ppm 
0.87 

37 
1106 

8 
1 

140 

APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide. Element Nominal 	Oxide Element Nominal 
% 	• 

Oxide Element Nominal 	 Oxide Element Nominal 

Specimen no. 60158 	 Specimen no. 60159 
Analysis no. CY19-2 	 Analysis no. CY21-1 
Fe 2 0 3 	2.33 	2.18 	3.12 	Fe-0 3 	2.03 	2.81 	4.04 
FeO 	0.71 	 Feb 	1.79 
MnO 	0.15 	0.11 	0.15 	Mn0 	0.07 	0.05 	0.07 
TiO2 	0.29 	0.18 	0.29 	TiO 2 	0.57 	0.34 	0.57 
CaO 	3.58 	2.56 	3.50 	Ca0 	3.68 	2.63 	3.63 
K20 	7.85 	6.51 	7.89 	1(20 	5.23 	4.34 	5.23 
P2 0 5 	0.02 	0.01 	0.02 	P 2 0 5 	0.16 	0.07 	0.16 
Si02 	56.72 	27.45 	58.89 	Si0 2 	66.49 	31.08 	67.00 
A1203 	18.85 	9.97 	19.08 	A1 20 3 	13.85 	7.33 	13.96 
MgO 	0.13 	0.08 	0.13 	Mg0 	2.34 	1.41 	2.35 
Na20 	4.71 	3.50 	4.71 	Na20 	3.78 	2.80 	3.78 
Loss 	2.52 	0.00 	2.44 	Loss 	0.98 	0.00 	0.78 
TOTAL 99.86 	 TOTAL 100.96 
ZrKa 	245 	RbKa 	213 ppm ZrKa 	168 	RbKa 	241 ppm 
SrKa 3091 	ZnKa 	85 	SrK0 	408 	ZnKa 	47 
ScKa 	2.4 BaLa 2288 	NIKa 	24 	BaLa 	927 
GaKa 	23 	NbKa 	18 	5cKa 	13 	NbKa 	11 
CsLa 	3.6 	PbLa 	14 	GaKa 	17 	PbLa 	0 
YKa 	4 	CuKa 	0 	CsLa 	6.46 CuKa 	16 

YKa 	38 
' 
K20/Mg0=0.953; Fe0/Fe203=0.881; 
CaO/Na20=1.076; K20/8a20=0.910; 
Sr/Rb=1.69; Sr/Ba=0.44; K/Rb= 
180; K/Ba=46.84; Ba/Rb=3.85; 
Ca/Sr=64.5; K/Sr=106 

K20/Mg0=25.794; Fe0/Fe 2 0 3=0.295; 
CaO/Na 2 0=0.840; K20/Na 2 0=1.097; 
Sr/R6=14.54; Sr/Ba=1.35; K/Rb= 
306; K/Ba=28.48; Al/Ga=4335; 
Ba/R6=10.74; Ca/Sr=8.3; 
X/Sr=21.2 

Specimen no. 60162 
Analysis no. tY25-1 

Te 20 3 	244 	3.30 	4.74 
fe0 	2.04 
MnO 	0;17 	0.14 	0.18 
TiO2 	0.49 	0.29 	0.49 
GAO 	4.31 	- 3.08 	4.31 

4,08 	3.39 	4.10 
l'205 	0.23 	0.10 	0.24 
Si02 	60.58 	28.32 	60.72 
A1 .20 3 	16.45 	8.70 	16.56 
MgO 
	

1.68 	1.02 	1.69 
Na 20 
	

4.54 	3.37 	4.54 
Loss 
	

2.51 	0.00 	2.28 
TOTAL 99.52 

irKa 	14 	ZnKa 
SrKa 1504 	BaLa 
ScKa 	11.5 	NbKa 
GaKa 	20 - PbLa 
CsLa 	0.2 CuKa 
RbKa 	138 	YKK 

K20/Mg0=1.033; Fe0/Fe20 3 =0.764; 
CaO/Na20=1.049; K20/Na20=0.591;' 
.Sr/Rb=10.90; Sr/Ba=1.34; K/Rb= 
24.5; K/Ba=30.19; A1/Ga=4350; 
Ba/R6=8.13; Ca/Sr=20.5; 
K/Sr=22.50 

Specimen no. 60163 
Analysis no. CY26-1 

Fe2 O 3 	2.14 	1.64 	2.35 
Fell 	0.18 
MnO 	0.08 	0.06 	0.08 
TiO2 	0.21 	0.13 	0.21 
CaO 	1.66 	1.19 	1.62 
K20 	7.14 	5.93 	7.14 
P2Os 	0.00 	0.00 	0.00 
Si02 	62.95 	29.43 	63.07 
A1 20 3 	18.43 	9.75 	18.64 
Mg0 
	

0.01 	0.01 	0.01 
Na 20 
	

5.13 	3.81 	5.13 
Loss 
	

0.31 	0.00 	0.29 
TOTAL 98.25 

ZrKa 	270 
SrKa 3622 
NiKa 	2 
ScKa 	3.4 
GaKa 	21 
CsLa 	0 
YKa 	12 

K20/Mg0=303.83; Fe0/Fe203=0.084; 
CaO/Na20=0.358; K20/Na20=0.916; 
Sr/R6=416; Sr/Ba=1.58; K/Rb=674; 
K/8a=25.79; Al/Ga=4643; Ba/Rb= 
26.11; Ca/Sr=3.28; K/Sr=16.36 

Specimen no. 60164 
Analysis no. CY27-1 

1.87 	2.67 

0.04 
0.14 
0.08 
9.09 
0.00 

29.06 
9.66 
0.08 
1.64 
0.00 

0.05 
0.23 
0.11 

10.94 
0.00 

62.47 
18.50 
0.13 
2.21 
0.65 

RbXa 	203 ppm 
ZuKa 	157 
Bala 3336 
MbiCa 	11 
PbLa 	29 
CuKa 	25 

K20/Mg0=35.81; CaO/Na20=0.055; 
K20/Na20=3.257; Fe0/Fe20 3 = 
0.056; Sr/Rb=17.62; Sr/Ba=1.072; 
K/Rb=447; K/Ba=27.22; Al/Ga= 
4200; Ba/Rb=16.43; Ca/Sr=0.22; 
K/Sr=25.40 

Specimen no. 60165 
Analysis no. CY28-1 

1.27 	1.23 	1.76 
0.44 
0.01 	0.00 	0.01 
0.13 	0.08 	0.13 
0.53 	0.38 	0.51 
8.59 	7.13 	8.57 
0.00 	0.00 	0.00• 

67.84 	31.71 	68.55 
15.81 	8.37 	16.08 
0.05 	0.03 	0.05 
3.14 	2.33 	3.14 
0.56 	0.00 	0.51 

98.36 

54 	RbKa 	140 ppm 
957 	ZnKa 	43 

2 	BaLa 1208 
5 	NbKa 	8 

18 	PbLa 	2 
0 	CuKa 	45 
7 

K20/Mg0=73.191; Fe0/Fe 20 3 =0.346; 
CaO/Na20=0.187; K20/Na 20=1.800; 
Sr/Rb=6.83; Sr/8a=0.79; K/Rb= 
509; K/Ba=59.03; Al/Ga=4650; 
Ba/Rb=8.63; Ca/Sr=3.96; 
K/Sr=74.5 

70 ppm 
1122 

10 
0 

39 
17 

Fe 2 0 3  
FeO 
MnO 
TiO 2  
CaO 
K2 O 

P20 5 

Si 02 
A1 20 3  
MgO 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YKa 

1.90 	1.41 	2.03 
0.11 
0.30 	0.23 	0.30 
0.14 	0.09 	0.14 
1.31 	0.94 	1.27 
7.61 	6.32 	7.59 
0.00 	0.00 	0.00 

67.72 	31.66 	68.35 
15.70 	8.31 	15.94 
0.18 	0.11 	0.18 
3.84 	2.84 	3.83 
0.44 	0.00 	0.44 

99.25 

ZrKa 	157 	ZnKa 	69 ppm 
SrKa 	902 	BaLa 	856 
NiKa 	2 	NbKa 	7 
ScKa 	3 	PbLa 	0 
GaKa 	19 	CuKa 	29 
YK0 	10 
RbKa 	127 

K20/Mg0=17.991; Fe0/Fe 2 03 =0.058; 
CaO/Na 2 0=0.378; K2 0/Na 2 0=1.307; 
Sr/R6=7.10; Sr/Ba=1.05; K/Rb= 
497; K/Ba=73.8; Al/Ga=4374;K/Sr= 
70; Ba/Rb=6.74; Ca/Sr=10.40 

Fe20 3  
FeO 
MnO 
TiO2 
Ca0 
K20 

P20 5 
Si02 
A1 2 0 3  
Mg0 
lia20 
Loss 
TOTAL 

ZrKa 
SrKa 
N1Ka 
ScKa 
Salta 
CsLa 
YKa 

K20/Mg0=14.52; Fe0/fe 2 0 1 =0.111; 
Ca0/Na 2 0=0.699; RA/Na 2 0=3.446; 
Sr/Ba=4.24; 5r/Ba=1.17; K/Rb= 
306; K/Ba=84.51; A1/Ga=3700;K/Sr= 
72.30; Ba/R6=3.63; Ca/5r=7.52 

Specimen no. 60169 
Analysis no. CY32-1 

Fe 20 3 	3.09 	2.31 	3.31 
Fe0 	0.20 
MnO 	0.03 	0.02 	0.03 
TiO 2 	0.25 	0.15 	0.25 
CaO 	0.43 	0.31 	0.42 
1(20 	9.23 	7.66 	9.23 
P2O5 	0.00 	0.00 	0.00 
5i0 2 	62.39 	29.17 	62.61 
A120 3 	17.88 	9.46 	18.09 
MgO 	0.01 	0.00 	0.01 
Na20 	3.42 	2.54 	3.42 
Loss 	0.55 	0.00 	0.53 
TOTAL 97.48 

ZrKa 	228 	RbKa 	133 
SrKa 4801 	ZnKa 	76 
NiKa 	3 	Bala 	3107 
ScKa 	3 	NbKa 	8 
GaKa 	27 	PbLa 	15 
CsLa 	0 	CuKa 	47 
YKa 	34 

K2 0/Mg0=393.2; FeO/Fe 2 0,=0.065; 
CaO/Na 2 0=0.139; K2 0/Na 2 0-1.776; 
Sr/R6=36.10; Sr/Ba=1.55; K/Rb= 
576; K/Ba=24.66; A1/Ga=3504;K/Sr= 
16; Ba/Rb-23.36; Ca/Sr=0.64 

Fe2 O 3  
Fell 
MnO 
TiO2  
Ca0 
K2 0 
P20 5  
Si 02 
A1 20 3  
MgO 
Na 20 
Loss 
TOTAL 



APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide Element Nominal Oxide Element Nominal Oxide Element Nominal 
- --.  - 

Oxide Element Nominal 

Specimen no. 60170 
Analysis no. CY338 

Fe 20 3  5.72  5.39  7.64 
FeO  1.79 
MnO  0.12  0.09  0.12 
TiO 2  1.23  0.74  1.21 
Ca0  6.41  4.58  6.27 
1(20  7.00  5.81  7.05 
P2 0 5  0.48  0.21  0.49 
S102  55.30  25.85  55.29 
A1 2 0 3  15.26  8.07  15.24 
MgO  2.27  1.37  2.26 
Na20  2.31  1.71  2.31 
Loss  1.11  0.00  0.92 
TOTAL 99.02 

ZrKa  142  RbKa  202 
SrKa 2260  ZnKa  78 
NiKa  6  BaLa 2465 
ScKa  12.5  Nbl(a  19 
GaKa  21  PbLa  0 
CsLa  0  CuKa  0 
YKa  30 

K2 0/Mg0=1.312; Fe0/Fe203=0.311; 
CaO/Na2 0=3.067; K2 0/Na,0=1.994; 
Al/Ga=3843; Ba/Rb=12.20; 
Ca/Sr=20.27; K/Sr=25.71 

Specimen no. 60174 
Analysis no. CY40-1 
Fe2O 3  3.65  5.66 
FeO  3.99 

=J TOTAL  98.72 

A120 3  17.38  9.20 
MgO  0.86  0.52 
Na 20  1.20  0.89 
Loss  1.63  0.00 

Si02  56.43  26.38 

CaO  3.11  2.22 

P2Os  0.22  0.10 

TiO2  0.94  0.57 

MnO  0.15  0.12 

K20  9.16  7.61 

56.41 
17.43 
0.86 

1.19 
1.20 

9.20 
0.22 

3.00 

0.15 
0.93 

,  ZrKa  192 
 

RbKa 

NiKa  6 
 

BaLa 

SrKa 2273 
 

ZnKa 
3190 

287 ppm 
106 

ScKa  7  .NbKa 
 

20 
GaKa  27 

 
PbLa 
 

0 
CsLa  1.4 

 
CuKa 
 

59 
YKa  36 

K20/Mg0=4.532; reO/Fe 20 3=1.093; 
CaO/Na20=2.864; K20/Na20=5.022; 
Sr/Rb=7.19; Sr/Ba=0.74; K/Rb= 
265; K/8a=23.84; Al/Ga=3407; 
Ba/Rb=11.11; Ca/Sr=9.37; K/Sr= 
33.45 

Specimen no. 60171 
Analysis no. CY34 
Fe;0 3  4.52  5.28  7.50 
Feb  2.76 
Mn0  0.22  0.17  0.22 
TiO 2  0.96  0.57  0.93 
Ca0  5.89  4.21  5.73 
K:0  8.15  6.76  8.19 
P :0 5  0.31  0.14  0.31 
Si0 2  53.31  24.92  53.08 
A1 20 3  17.93  9.49  17.92 
MgO  1.40  0.84  1.39 
Na 20  4.14  3.07  4.14 
Loss  1.46  0.00  1.15 
TOTAL 101.01 

ZrKa  101  ZnKa 
SrKa 3164  BaLa 
NiKa  6  NbKa 
GaKa  24  PbLa 
ScKa  • 7  CuKa 
YKa  21  CsLa 
RbKa  216 

K20/Mg0=2.480; Fe0/Fe203=0.611; 
CaO/Na20=1.575; K20/Na20=1.297; 
Sr/Rb=14.65; Sr/Ba=1.07; K/Rb= 
313; K/Ba=22.81; Al/Ga=3954; 
Ba/Rb=13.45; Ca/Sr=13.3; K/Sr= 
21.41 

0.35 
0.45 
4.53 
7.71 
0.05 

56.54 
21.98 
0.25 
2.48 
2.49 

K20/Mg0=13.055; Fe0/Fe203=0.244; 
CaO/Na20=2.068; K20/Na20=2.035; 
Sr/Rb=17.63; Sr/Ba=1.54; K/Rb= 
293; K/Ba=25.65; Al/Ga=4792; 
Ba/Rb=11.44; Ca/Sr=8.67; 
K/Sr=16.65 

Specimen no. 60172 
Analysis no. CY35-1 
Fe 2O 3 
 

2.39  2.31  3.28 
FeO 
 

0.82 
MnO 
 

0.07  0.05  0.07 
TiO 2 
 

0.39  0.24  0.38 
Ca0 
 

2.21  1.58  2.11 
K20 
 

10.73  8.90  10.74 
P,05  
SIO 2 
 

62.00  28.99  62.45 
0.08  0.03  0.08 

A1 20 3 
 

16.29  8.62  16.48 
Mg0 
 

0.67  0.41  0.68 
Na 20 
 

1.71  1.27  1.71 
Loss 
 

0.49  0.00  0.40 
TOTAL 97.86 

RbKa  241 PPm 
ZnKa  42 
BaLa  2172 
NbKa  12 
PbLa  . 0 
CuKa  194 

K20/Mg0=6.815; Fe0/Fe203=0.343; 
CaO/Na20=1.428; K20/Na20=4.128; 
Sr/Rb=11.69; Sr/Ba=1.30; K/Rb= 
370; K/Ba=4I; Al/Ga=3592; 
Ba/Rb=9.01; Ca/Sr=5.6; K/Sr= 
31.61 

Mg0 
Na 2O 
Loss 1.60 
TOTAL 99.20 

RbKa 
 

228 ppm 
ZnKa 
 

25 
Bala 3336 
NbKa 
 

23 
PbLa 
 

15 
CuKa 
 

4 

K20/Mg0=334.47; Fe0/Fe203=0.122; 
CaO/Na20=0.955- K20/Na20=1.668; 
Sr/Rb=17.49;; Sr/Ba=1.20; K/Rb= 
286; K/Ba=19.56; Al/Ga=4246; 
Ba/Rb=14.63; Ca/Sr=4.80; 
K/Sr=16.37 

Specimen no. 60173 
Analysis no. CY36-3 
Fe 2O 3  4.90  7.38  10.39 
FeO  5.10 
MnO  0.23  0.18  0.22 
TiO 2  1.07  0.64  1.04 
CaO  10.32  7.37  10.18 
K2O  5.79  4.81  5.85 
1205  1.16  0.51  1.18 
Si0 2  51.16  23.92  51.08 
A1 20 3  12.11  6.41  11.97 
M90  5.39  3.25  5.35 
Na 2O  0.39  0.29  0.39 
Loss  1.52  0.00  0.95 
TOTAL  99.13 
ZrKa  94  YKa  31 ppm 
SrKa  1746  RbKa  165 
NiKa  19  ZnKa  134 
ScKa  22  BaLa  1221 
GaKa '  18  NbKa  5 
CSLa  1.46 PbLa  0 

CuKa  141 

K20/Mg0=0.457; CaO/Na,0=29.245; 
K20/Na20=9.768; Sr/Rb=10.58; 
Sr/Ba=1.43; K/Rb=291; K/Ba= 
39.37; Ba/Rb=7.4; Ca/Sr=42.2; 
K/Sr=27.5 

Specimen no. 61077 
Analysis no. CY45-1 

2.57 
 

1.82 
 

2.63 
0.04 
0.04 
 

0.03 
 

0.04 
0.26 
 

0.16 
 

0.27 
0.18 
 

0.13 
 

0.18 
7.97 
 

6.62 
 

7.98 
0.00 
 

0.00 
 

0.00 
62.46 
 

29.20 
 

62.63 
19.86 
 

10.51 
 

20.17 
0.00 
 

0.00 
 

0.00 
4.25 
 

3.16 
 

4.25 
2.08 
 

0.00 
 

2.08 
99.72 

1787 
 

ZnKa 
249 
 

RbKa 
 

256 ppm 
146 

2 
 

BaLa 
 

1528 
4 
 

NbKa 
 

17 
26 
 

PbLa 
 

226 
0.7 
 

Cu Km 
 

41 
24 

K20/Mg0...; Fe0/Fe20 3 =0.014; 
CaO/Na 20=0.047; K20/Na 20=1.234; 
Sr/Rb=6.98; Sr/Ba=1.17; K/Rb= 
258.5; K/Ba=43.3; A1/Ga=4042; 
Ba/Rb=5.97; Ca/Sr=0.72; 
K/Sr=37.03 

Specimen no. 60175 
Analysis no. CY44-1 

8.03  Fe203  3.90  3.47 
Fe0  0.95 
MnO  0.36  0.28 
TiO2  0.46  0.27 
CaO  4.64  3.32 
K2 0  7.67  6.37 
P2O5  0.05  0.02 
Si0 2  56.64  26.48 
A1 20 3  21.73  11.50 
MgO  0.25  0.15 
Na 20  2.48  1.84 
Loss  2.60  0.00 
TOTAL 101.73 

ZrKa 
SrKa 
NiKa 
ScKa 

84 ppm ZrKa  145 
2906  SrKa 2818 

13  NiKa  6 
0  GaKa  24 

81  CsLa  2.36 
5  YKa  11 

Specimen no. 60176 
Analysis no. CY44CM-1 

4.95  Fe20 3  2.22  1.76  2.5 
FeO  0.27 
MnO  0.04 
TiO2  0.41 
CaO  2.68 
K20  7.86 
P205  0.05 
5102  60.12 
A120 3  20.87 

0.01 
3.10 

0.03 
0.24 
1.91 
6.53 
0.02 
28.10 
11.04 
0.00 
2.30 
0.00 

0.04 
0.41 
2.61 
7.88 
0.05 

60.19 
21.18 
0.01 
3.10 
1.57 

 

240  RbKa  217 ppm ZrKa  263 

 

3825  ZnKa  268  SrKa 3987 

 

5  BaLa 2482  NiKa  3 

 

3  NbKa  23  ScKa  4 
GaKa  24  PbLa  30  GaKa  26 
CsLa  20.8 CuKa  0  CsLa  10.8 
YKa  25  YKa  25 

Fe 2O 3  
FeO 
Mn0 
TiO 2  
CaO 
K 20 

P20
, 

510 2  
A120 3  
Mg0 
Na2 O,  
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YKa 

Specimen no. 60180 
Analysis no. CY45C-1 

3.44  Fe 202  1.76  2.05 

Specimen no. 60178 
Analysis no. CY45A-1 
Fe20 3  3.34  3.49 
FeO 
 

1.44 
MnO 
 

0.04  0.03 
TiO2 
 

0.57  0.34 
CaO 
 

3.91  2.79 
K20 
 

4.61  3.82 

P20
5  0.13  0.06 

Si02 
 

59.49  27.81 
A1 20 3 
 

18.59  9.84 
MgO 
 

0.59  0.36 
Na2O 
 

5.62  4.17 
Loss 
 

0.86  0.00 
TOTAL 
 

99.22 

SrK. 2434  ZnKa  27 

ZrKa 
 

186  RbKa  112 PPm 

NiKa 
 

1  Bala  1063 
ScKa 
 

8  NbKa  18 
GaKa 
 

24  PbLa  0 
CsLa 
 

0  CuK0  14 

K20/Mg0=3.325; Fe0/Fe203=0.425; 
.CaO/Na20=0.769; K20/Na20=0.540; 
Sr/Rb=21.7; Sr/Ba=2.29; K/Rb= 
342; K/Ba=36; Al/Ga=4100; 
Ba/Rb=9.49; Ca/Sr=11.48; 
K/Sr=15.72 

0.00 
0.28 
2.37 
5.43 
0.01 

64.49 
17.93 
0.27 
4.84 
1.26 

K20/M90=8.558; Fe0/Fe 202=0.087; 
CaO/Na 2 0=0.548; K20/Na 20=0.738; 
Sr/Rb=17.16; Sr/Ba=1.92; 
K/Rb=334; K/Ba=37.38; 
Al/Ga=4685; Ba/Rb=8.93; 
Ca/Sr=7.41; K//Sr=19.46. 

2.95 
FeO  1.05 
NnO  0.06 

 
0.04 
 

0.05 
TiO 2  0.36 

 
0.22 
 

0.37 
CaO  3.70 

 
2.65 
 

3.68 
2O  4.02 

 
3.34 
 

4.02 
P205  0.09 

 
0.04 
 

0.09 
Si0 2  65.11 

 
30.44 
 

65.35 
A1203  17.33 

 
9.17 
 

17.53 
MgO  0.58 

 
0.35 
 

0.58 
Na 2O  4.92 

 
3.65 
 

4.92 
Loss  0.88 

 
0.00 
 

0.76 
TOTAL 99.84 

20/Mg0=2.949; Fe0/Fe 203=0.597; 
CaO/Na 20=0.831; K20/Na.0=0.538; 
Sr/Rb=18.27; Sr/Ga=1.99; 
K/Ba=34.9; Al/Ga=4367; 
Ba/Rb=9.20; Ca/Sr=13.92; 
K/Sr=17.56; K/Rb=321. 

Specimen no. 60181 
Analysis no. CY46-2 
Fe 2 05  3.98  3.26 

 
4.66 

FeO  0.60 
Mn0  0.00  0.15 

 
0.19 

TiO2  0.61  0.37 
 

0.60 
CaO  3.40  2.43 

 
3.31 

K 20  8.50  7.06 
 

8.55 
P505  0.08  0.04 

 
0.08 

Si02  55.58  25.98 55.49 
A1202  18.89  10.00 19.00 
MgO  0.42  0.25 

 
0.42 

Na 20  4.88  3.62 
 

4.88 
Loss  1.82  0.00 

 
1.75 

TOTAL  98.96 

K 20/Mg0=8.612; Fe0/Fe 7 03=0.151; 
CaO/Na 20=0.770; K 20/Na 20=1.146; 
Sr/Rb=13.04; Sr/Ba=1.63; 
K/Rb=254; K/Ba=31.8; 
Al/Ga=3125; Ba/Rb=7.99; 
Ca/Sr=6.70; K/Sr=19.46. 

Specimen no. 60179 
Analysis no. CY458-1 

 

5.01  Fe 2 0 3  3.11  2.39 
FeO  0.27 

 

0.04  MnO  0.00  0.00 

 

0.58  TiO 2  0.28  0.17 

 

.3.88  CaO  2.40  1.72 

 

4.62  1(20  5.43  4.51 

 

.0.13  P 2 05  0.01  0.00 

 

59.31  Si02  64.26  30.04 

 

18.69  A1 205  17.71  9.37 

 

0.59  MgO  0.27  0.16 

 

5.62  Nap  4.84  3.59 

 

0.70  Loss  1.29  0.00 
TOTAL  99.87 

,J.SOMO■M.1.40,e: 



Specimen no. 68187 
Analysis no. CY50 

3.85 6.21  8.82 
4.51 
0.18  0.14  0.18 
0.46  0.27  0.45 
11.26  8.05  11.46 
0.99  0.83  1.01 
0.09  0.04  0.09 
53.78  25.14  53.49 
12.80  6.77  12.63 
9.16  5.52  9.14 
0.21  0.16  0.21 
1.69  0.00  1.19 

99.00 

5  ZnKa  48  ZrKa 
135  Bala  201  SrKa 
85  NbKa  4  NiKa 
48  PbLa  0  ScKa 
15  CuKa  68  GaKa 
0  YKm  32  CsLa 

Fe2O 3  

MnO
FeO  

 
TiO2 
CaO 
K2O 
P205 
Si02 
A1203 
MgO 
Na2O 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 

 

120 
 

BaLa 

 

1692 
 

NbKa 

 

9 
 

PbLa 

 

10 
 

CuKa 

 

26 
 

RbKa 
1 

4.89 

0.09 
0.50 
3.69 
4.18 
0.26 

61.68 
17.10 
1.51 
4.35 
1.51 

1352 ppm 
10 
0 
12 

160 

Specimen no. 68188 
Analysis no. CY52-1 

Fe 2O 3  2.68  3.40 
FeO  1.96 
MnO  0.09  0.07 
TiO 2  0.50  0.30 
CaO  3.70  2.65 
K20  4.17  3.46 
P 20 5  0.26  0.11 
Si 02 
 

61.61  28.80 
41 20 3  16.98  8.99 
1190 
 

1.50  0.91 
Na 20 
 

4.35  3.23 
Loss 
 

1.73  0.00 
TOTAL 99.52 

APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide Element Nominal 
 

Oxide Element Nominal 
 

Oxide Element Nominal 
 

Oxide Element Nominal 

Specimen no. 60182 
Analysis no. CY47A-1 

Fe2O 3  1.15  1.08  1.56 
FeO  0.36 
MnO  0.01  0.01  0.02 
TiO2  0.57  0.34  0.58 
CaO  1.79  1.28  1.75 
K2O  6.60  5.48  6.61 
P205  0.07  0.03  0.07 
Si02  63.79  29.82  64.10 
A1203  19.60  10.37  19.95 
1190  0.18  0.11  0.18 
Na2O  4.55  3.37  4.55 
Loss  2.32  0.00  2.28 
TOTAL 100.97 

ZrKa  207  YKa 
 

178 ppm 
SrKa  1616  RbKa 

 
195 

NiKa  5  ZnKa  • 125 
ScKu  10  NbKa 

 
14 • 

GaKa  23  PbLa 
 

26 
CsLa  1.55 BaLa 

 
988 

K20/Mg0=15.650; Fe0/Fe203=0.313; 
CaO/Na20=0.435; K20/Na20=0.954; 
Sr/Rb=8.29; Sr/Ba=1.64; 
K/Ba55.46; Al/Ga=4509; 
Ba/Rb=5.07; Ca/Sr=7.92; 
K/Sr=33.91; K/Rb=201 

Specimen no. 68183 
Analysis no. CY4713-1 

3.00  2.24  3.21 
0.18 
0.04  0.03  0.04 
0.58  0.35  0.58 
2.71  1.93  2.68 
5.81  4.83  5.84 
0.19  0.08  0.19 
60.42  28.24  60.53 
18.99  10.05  19.22 
0.10  0.06  0.10 
4.99  3.71  4.99 
2.16  0.00  2.14 

99.16 

211 
 

RbKa 
 

179 ppm 
1859 
 

ZnKa 
 

92 

 

10.5 BaLa 
 

1206 
21 
 

NbKa 
 

12 

 

3.77 PbLa 
 

28 
398 
 

CuKa 
 

57 

K20/Mg0=24.809; FeC/Fe203=0.060; 
CaO/Na 20=0.600; K20/Na20=0.766; 
Sr/Rb=10.39; Sr/Ba=1.54; 
K/Rb=269.5; K/Ba=40; 
Al/Ga=4786; Ba/Rb=6.74; 
Ca/Sr=10.42; K/5r=25.95 

Specimen no. 68184 
Analysis no. CY47C-1 

Fe203  2.01  2.40  3.44 
FeO  1.28 
MnO  0.19  0.15  0.19 
TiO2  0.53  0.32  0.53 
CaO  3.62  2.59  3.56 
K 20  6.36  5.28  6.38 
P205  0.10  0.04  0.10 
Si02  61.14  28.58 61.29 
A1 203  17.83  9.44 18.01 
1190  0.58  0.35  0.58 
Na 2O  4.28  3.17  4.28 
Loss  1.32  0.00  1.18 
TOTAL 99.24 

ZrKa  198 
 

YKa  37 ppm 
SrKa  1820 

 
RbKa  180 

NiKa  9 
 

ZnKa 453 
ScKa  7.25 NbKa  16 
GaKa  22 

 
BaLa 1107 

CsLa  1.6 
 

PbLa  54 
CuKa  0 

K20/Mg0=4674; Fe0/Fe203=0.637; 
CaO/Na20=0.935; K20/Na,0=0.978; 
Sr/Rb=10.11; Sr/Ba=1.64; 
K/Rb=293.3; K/Ba=47.7; 
Al/Ga=4291 ; Ba/Rb=6.15; 
Ca/Sr=14.21; K/Sr=29 

Specimen no. 68185 
Analysis no. CY48-1 

Fe 20 3 
 

1.68  1.46  2.10 
FeO 
 

0.36 
MnO 
 

0.02  0.02  0.02 
TiO2 
 

0.28  0.17  0.28 
CaO 
 

1.93  1.38  1.90 
K2 0 
 

5.89  4.89  5.89 
P205 
 

0.03  0.01  0.03 
Si02 
 

65.71  30.72  66.10 
A1203 
 

16.85  8.92  17.08 
MgO 
 

0.23  0.14  0.23 
Na20 
 

4.25  3.15  4.25 
Loss 
 

0.59  0.00  0.55 
TOTAL 
 

97.81 
ZrKa 
 

183  RbKa  110 ppm 
SrKa 
 

2145  ZnKa  5 
NiK0 
 

1  BaLa  988 
GaKa 
 

22  NbKa  16 
CsLa 
 

0  PbLa  0 
YKa 
 

25  CuKa  36 

K20/Mg0=10.897; Fe0/Fe203=0.214; 
CaO/Na20=0.502; K20/Na20=0.912; 
Sr/Rb=19.5; Sr/Ba=2.17; 
K/Rb=445; K/Ba=49.5; 
Al/Ga=4055; Ba/Rb=8.98; 
Ca/Sr=6.43; K/Sr=22.80 

Fe2O3 
FeO 
MnO 
TiO2 
CaO 
K20 
P205 
Si0 2  
A1203 
MgO 
Na20 
Loss 
TOTAL 

ZrKa 
SrKa 
ScKa 
GaKa 
CsLa 
YKa 

Specimen no. 68186 
Analysis no. CY49-1 

1.16  1.52  2.19 

 

FeO  0.91 

 

MnO  0.05  0.04  0.05 

 

TiO 2  0.28  0.17  0.29 

 

CaO  3.64  2.60  3.61 

 

K2O  4.22  3.51  4.23 

 

. P 20 5  0.05  0.02  0.05 

 

, SiO2  65.00  30.39  65.27 
: A1203  17.35  9.18  17.56 

 

MgO 
 

0.44  0.26  0.44 
j 	2 '  0 Na 

 

Loss 
 4.69  3.48  4.69 

0.61  0.00  0.51 
TOTAL 98.39 

 

ZrKa  142 
 

RbKa 
 

SO ppm 

 

SrKa  2113 
 

BaLa 
 

1058 

 

ScKa  3 
 

ZnKa 
 

11 

 

GaKa  20 
 

NbKa 
 

9 

 

CsLa  0 
 

PbLa 
 

0 

 

YKa  22 
 

Cu Km 
 

0 

K20/Mg0=4.091; Fe0/Fe203=0.784; 
CaO/Na20=0.858; K20/Na20= 
Sr/Rb=26.4; Sr/Ba=2.0; 
K/Rb=438; K/Ba=33.11; 
Al/Ga=4590; Ba/Rb=13.23; 
Ca/Sr=12.31; K/Sr=16.58 

K20/M90=0.0464; Fe0/Fe203=1.171; 
CaO/Na20=59.26; K20/Na20=3.102; 
Sr/Rb=1.71; Sr/Ba=0.67; 
K/Rb=104; K/Ba=40.9; 
Al/Ga=4513; Ba/Rb=2.54; 
Ca/Sr=596; K/Sr=60.88 

Fe 20 3 

K20/Mg0=1.178; Fe0/Fe20 3=0.731; 
CaO/Na20=0.940; K20/Na20=0.631; 
Sr/Rb=10.58; Sr/Ba=1.25; 
K/Rb=216; K/Ba=25.60; 
Al/Ga=3458; Ba/Rb=8.45; 
Ca/Sr=15.63; K/Sr=20.5 

Specimen no.68189 
Analysis no. CY52D 

Fe20 3 
 

0.32  6.50  9.25 
FeO 
 

8.11 
MnO 
 

0.17  0.13  0.17 
TiO 2  0.47  0.28  0.47 
CaO 
 

10.45  7.47  10.63 
K20 
 

1.20  1.00  1.22 

P20
5  0.08  0.04  0.09 

Si02  53.11  24.83  52.74 
A1 20 3 
 

14.37  7.60  14.20 
1190 
 

7.64  4.61  7.61 
Na 20 
 

1.11  0.82  1.11 
Loss 
 

2.43  0.00  1.53 
TOTAL 99.43 

ZrKa 
 

19 
 

YKa  23 
SrKa 
 

163 
 

RbKa  41 
NiKa 
 

80 
 

ZnKa  75 
ScKa 
 

36 
 

BaLa  210 
GaKa 
 

16 
 

NbKa  4 
CsLa , 1.1 

 
PbLa  0 
CuKa  15 

K 20/Mg0=0.0673; Fe0/Fe 20 3=25.34; 
CaO/Na20=10.405; K20/Na20=0.711; 
Sr/Rb=3.98; Sr/Ba=0.776; 
K/Rb=243; K/Ba=47.44; Al/Ga=4750; 
Ba/Rb=5.12; Ca/Sr=458; K/Sr=61 

Specimen 
Analysis 

no. 60190 
no. CY53-1 

2.14 
 

2.28 
 

3.29 
1.00 
0.10 
 

0.08 
 

0.10 
0.38 
 

0.23 
 

0.38 
3.79 
 

2.71 
 

3,79 
3.68 
 

3.05 
 

3.69 
0.10 
 

0.04 
 

0.10 
64.92 
 

30.35 
 

65.27 
16.94 
 

8.97 
 

17.16 
0.72 
 

0.43 
 

0.72 
5.59 
 

4.15 
 

5.59 
2.36 
 

0.00 
 

2.25 
101.72 

187 
 

YKa  27 ppm 
1716 
 

RbKa  92 
5 
 

ZnKa  60 
10 
 

BaLa  1016 
24 
 

NbKa  11 
1.08 PbLa  0 

CUKa 	0 

K20/Mg0=2.181; Fe0/Fe 2 0 3 =0.467; 
CaO/Na 20=0.749; K 2 0/Na 2 0=0.433; 
Sr/Rb=18.65; Sr/Ba=1.69; 
K/Rb=332; K/8a=30.07; 
Al/Ga=3738; Ba/Rb=11.04; 
Cu/Sr=15.79; K/Sr=17.80 

Specimen no.60191 
Analysis no. CY55-1 

Fe203  1.72  2.53  3.65 
FeO  1.71 
MnO  0.14  0.11  0.14 
TiO2  0.38  0.23  0.39 
CaO  3.53  2.52  3.53 
K 2O  3.06  2.54  3.06 
P205  0.15  0.07  0.15 
Si0 2  66.57  31.12  66.89 
A1 20 3  17.12  9.06  17.34 
MgO  1.12  0.68  1.13 
Na 20  4.62  3.42  4.62 
Loss  1.94  0.00  1.75 
TOTAL 102.05 

ZrKa  156  YKa  32 ppm 
SrKa 1569  RbKa  85 
N1Ka  3  ZnKa  67 
ScKa  8  BaLu  1241 
GaKa  20  NbKa  12 
CsLa  0  PbLa  0 

CuKa  0 

K 20/Mg0=1.166; Sr/Rb=18.46; 
Sr/Ba=1.26; K/Rb=29l 
K/Ba=20.47; Al/Ga=4530 
FeO/Fe 20 =0.997; CaO/Na 20=0.847; 
K20/Na20=0.437; Ba/Rb=14.6; 
Ca/5r=16.13; K/Sr=16.24 

Specimen no. 60192 
Analysis no. CY56-2 

Fe2O 3  3.20  3.56  5.09 
FeO  1.72 
MnO  0.21  0.17  0.21 
TiO2  0.60  0.36  0.60 
CaO  5.12  3.66  5.04 
K20  6.49  5.39  6.54 
P205  0.14  0.06  0.14 
S10 2  56.74  26.53  56.80 
A1 20 3  18.71  9.90  18.87 
MgO  1.08  0.65  1.08 
Na 20  4.46  3.31  4.46 
Loss  3.65 ' 0.00  3.46 
TOTAL 102.09 

ZrKa  199  YKa  41 ppm 
SrKa  1512  RBKa  195 
N1Ka  27  ZnKa  221 
ScLa  4  BaLa 1719 
GaKa  23  NbKa  19 
CSLa  12  PbLa  0 

CuKa  0 

K20/Mg0=2.573; Fe0/Fe 20 3=0.539; 
CaO/Na 20=1.274; K20/Na 20=0.963; 
Sr/Rb=8.06; Sr/Ba -,0.91; 
K/Rb=278; K/Ba=31.54; 
Al/Ga=4326; Ba/Rb=8.82; 
Ca/Sr-24.30; K/Sr=35.85 

Specimen no. 60193 
Analysis no. CY57 

Fe20 3  1.27  6.01  8.55 
FeO  6.59 
MnO  0.14  0.11  0.14 
TiO 2  0.67  0.40  0.67 
CaO  9.93  7.10  10.09 
K20  1.03  0.86  1.04 
P20 5  0.09  0.04  0.09 
Si02  55.53  25.96  55.23 
A1 20 3  14.74  7.80  14.62 
1190  5.55  3.35  5.52 
Na 20  1.31  0.97  1.31 
Loss  1.18  0.00  0.45 
TOTAL 98.04 

ZrKa  66 
SrKa  112 
YKa  32 
RbKa  42 
Bala  222 
CuKa  0 

K 20/Mg0=0.0797; Fe0/Fe 20 3=5.204; 
Ca0/Na20=8.378; K20/Na20=0.517; 

Fe 20 3  
FeO 
MnO 
TiO2 
CaO 
K 2O 

P20 5 
Si02 
41 20 3  
MgO 
Na 2O 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScLa 
GaKa 
CsLa 



•••■•••■,3•••■■■■■■■■• 

APPENDIX 2  - ANALYSED SPECIMENS cont.  

Oxide  Element Nominal Oxide Element Nominal Oxide Element Nominal Oxide Element Nominal 

Specimen no. 60194 
Analysis no. CY60-1 

Specimen no. 60195 
Analysis no. CY61-1 

Specimen no.60196 
Analysis no. CY62-3 

Specimen no.60197 
Analysis no. CY63-1 

Fe.0 3  2.50 3.43 4.95 Fe203 1.82 1.34 1.95 Fe203 3.83 4.57 6.53 Fe 03 1.38 0.96 1.39 
Fe6 2.17 FeO 0.09 FeO 2.48 Fe0 
MnO 0.11 0.08 0.11 MnO 0.05 0.04 0.05 MnO 0.22 0.17 0.22 MnO 0.01 0.01 0.01 
TiO 2  0.40 0.24 0.41 110 2  0.13 0.08 0.13 1102 0.80 0.48 0.79 TiO 2  0.42 0.25 0.43 
Ca0 3.73 2.67 3.72 Ca0 0:53 0.38 0.52 Ca0 5.11 3.65 5.01 Ca0 2.67 1.91 2.67 
K 20 3.57 2.96 3.11 K 20 6.17 5.12 6.17 K 20 7.94 6.59 8.04 K 20 3.63 .3.01 3.62 
P205 0.17 0.07 0.17 P205 0.02 0.01 0.02 

P20
5 0.21 0.09 0.21 P205 0.14 0.06 0.14 

5102 64.42 30.12 64.51 Si02  63.99 29.92 64.09 Si0 2  54.22 25.35 54.41 Si0 2  67.47 31.54 67.92 
A1 20 3  17.21 9.11 17.35 A1 20 3  19.87 10.51 20.16 A1 203 17.84 9.44 17.99 A1 20 3  18.36 9.72 18.70 
MgO 0.97 0.59 0.98 MgO 0.27 0.16 0.27 MgO 1.23 0.74 1.23 MgO 0.15 0.09 0.15 
Na20 5.14 3.81 5.14 Na20 6.19 4.59 6.19 Na20 3.54 2.63 3.54 Na20 5.02 3.73 5.02 
Loss 1.25 0.00 1.01 Loss 1.79 0.00 1.78 Loss 5.44 0.00 5.16 Loss 1.90 0.00 1.90 
TOTAL 101.64 TOTAL 100.92 TOTAL 102.80 TOTAL 101.13 

ZrKa 222 RbKa 98 ppm ZrKa 396 YKa 0 ppm ZrKa 201 RINKa 226 ppm ZrKa 165 RbKa 114 ppm, 
SrKa 1405 ZnKa 39 SrKa 676 RbKa 260 SrKa 2803 Znka 99 SrKa 1545 ZnKa 224 
NiKa 4 BaLa 1011 NiKa 9 ZnKa 52 NiKa 3 Baia 1942 NiKa 25 Bala 1217 
ScKa 10.5 NbKa 12 ScKa 2 BaLa 462 ScKa 10 Mb:Ka 15 Sao 7.5 NbKa 12 
GaKa 21 PbLa 0 OaKa 30 NbKa 13 GaKa 30 PhLa 10 GaKa. 21 PbLa 255 
CsLa 0 CuKa 16 CsLa 5.86 PnLa 20 CsLa 12 CaKa 86 CsLa 3.08 CuKa 2260 
YKa 35 CuKa 0 YKa 102 YKa 45 
K 20/Mg0=1.554; Fe0/Fe 20 3=0.865; K20/Mg0=9.756; Fe0/Fe203=0.051; K20/Mg0=2.749; Sr/b=12.40; K20/Mg0=10.33; Fe0/Fe 20 3 =0; 
CaO/Na20=0.802;  Sr/Rb=14.34; CaO/Na 20=0.095; K20/Na 20=0.656; Sr/Ba=1.44; K/Rb=-292; CaO/Na 20=0.588; K20/Na20=0.476; 
Sr/Ba=1.39; K/Rb=302; Sr/Rb=2.58; Sr/Ba=1.45; K/Ba=33.9; Al/Ga=3147-; Sr/Rb=13.55; Sr/Ba=1.27; 
K/Ba=29.30; Al/Ga=4338; K/R6=197; K/Ba=111; Ba/R6=8.59; Ca/Sr=I3.03; K/Rb=265; K/Ba=24.8; 
Ba/Rb=10.32; Ca/Sr=18.97; A1/Ga=3503; Ba/Rb=1.78; K/Sr=23.52 Al/Ga=4638; Ba/Rb=10.68; 
K/Sr=21.10 Ca/Sr=5.65; K/Sr=76.5 Ca/Sr=12.40; K/Sr=19.56 

Specimen no. 60198 Specimen no. 60199 Specimen no. somo Specimen no. 60201 
Analysis no. CY64-1 Analysis no. CY67-1 Analysis no. CY69-1 Analysis no. CY70-1 

Fe 20 3  
FeO 

2.78 
2.70 

4.04 5.79 Fe 20 3  
FeO 

2.07 
1.32 

2.47 3.56 Fe 20 3  
FeO 

3.42 
0.47 

2.74 3.99 Fe 2O 3  
FeO 

2.14 
1.48 

2.64 3.82 

MnO 0.09 0.07 0.09 MnO 0.04 0.03 0.04 MnO 0.01 0.131 0.01 MnO 0.02 0.01 0.02 
TiO 2  0.53 0.32 0.53 TiO2  0.42 0.25 0.43 TiO 2  0.37 0_22 0.37 TiO2  0.34 0.20 0.34 
CaO 4.67 3.34 4.62 CaO 3.82 2.73 3.80 CaO 0.88 aL62 0.88 Ca0 2.49 1.78 2.48 
K20 5.06 4.20 5.06 K20 4.14 3.44 4.14 K2O 4.16 3_45 4.15 K20 3.71 3.08 3.71 
P20 5  
S102  

0.30 
59.55 

0.13 
27.84 

0.30 
59.41 

P20 5  
Si02  

0.15 
64.91 

0.07 
30.55 

0.15 
65.18 

P2 0
5 

Si02  
0.17 

65.69 
0.07 
3321 

0.17 
65.82 

P20 5 

Si0 2  
0.11 

65.89 
0.05 
30.80 

0.11 
66.15 

A1 20 3  
MgO 

18.27 
1.24 

9.67 
0.75 

18.36 
1.24 

A1 20 3  
MgO 

17.45 
0.73 

9.23 
0.44 

17.66 
0.73 

A1 20 3  
MgO 

19.49 
0.56 

111.32 
0.34 

19.78 
0.57 

A1 20 3  
MgO 

.17.56 
0.59 

9.29 
0.36 

17.78 
0.60 

Na 20 4.96 3.68 4.96 Na 20 4.20 3.11 4.20 Na20 5.27 3.91 5.27 Na 2O 4.82 3.57 4.82 
Loss 1.27 0.00 0.97 Loss 1.32 0.00 1.17 Loss 2.98 0.00 2.46 Loss 1.83 0.00 1.67 
TOTAL 101.41 TOTAL 100.57 TOTAL 102.99 TOTAL 100.97 

ZrKa 
SrKa 

138 
1648 

YKa 
RbKa 

29 ppm 
173 

ZrKa 
SrKa 

142 
1559 

YKa 
RbKa 

41 ppm 
111 

ZrKa 
SrKa 

143 
1278 

alga 
ZdKa 

146 ppm 
101 

ZrKa 
SrKa 

153 
1755 

YKa 
RbKa 

58 ppm 
139 

NiKa 5 ZnKa 29 NiKa 29 ZnKa 133 NiKa 9 Bait= 934 NiKa 4 ZnKa 34 
ScKa 11 BaLa 1097 ScKa 7 BaLa 1173 GaKa 20 NbilKa 9 ScKa 7.5 Bala 1108 
GaKa 23 NbKa 9 GaKa 19 NbKa 10 CsLa 0 IINWLa 16 GaKa 22• NbKa 6 
CsLa 0 PbLa 0 CsLa 0 PbLa 0 YKa 27 CWIKa 0 CsLa 0.82 PbLa 0 

CuKa 0 CuKa 23 CuKa 3 
K20/Mg0=1.723; Fe0/Fe 20 3=0.973; 
CaO/Na 20=1.043; K 20/Na 20=0.671; 
Sr/Rb=9.5; Sr/Ba=1.50; 
K/Rb=292.5; K/Ba=46.13; 
Al/Ga=4209; Ba/Rb=6.34; 
Ca/Sr=20.3; K/Sr=25.5 

K 20/Mg0=2.419; Fe0/Fe 20 3=0.638; 
CaO/Na20=1.005; K20/Na20=0.649; 
Sr/R6=14.05; Sr/Ba=1.33; 
K/Rb=373; K/Ba=35.3; 
Al/Ga=4858; Ba/Rb=10.57; 
Ca/Sr=17.51; K/Sr=22.05 

K20/M90=3.121; Fel3/Fe 20 3=0.138; 
CaO/Na 20=0.185; KAM 20=0.522; 
Sr/Rb=8.75; Sr/Bal=11.37; 
K/Ba=37.15; Al/Ga=5580; 
K/Rb=238;Ba/Rb=6.4i); 
Ca/Sr=4.92; K/Sr=27.15 

K20/Mg0=2.683; Fe0/Fe 20 3 =0.693; 
CaO/Na 20=0.571; K 20/Na 20=0.506; 
Sr/Rb=12.63; Sr/Ba=1.58; 
K/Rb=322; K/Ba=27.8; 
Al/Ga=4222; Ba/Rb=7.97; 
Ca/Sr-10.14; K/Sr=17.55 

• 

Specimen no. 60201 
Analysis no. CY71-1 

Specimen no. 60202 
Analysis no. CY73-1 

Specimen 
Analysis 

no. 60203  Specimen no. 60204 
no. CY74-2  Analysis no. CY75-1 

Fe 2O 3  
FeO 
MnO 
TiO 2  
CaO 
K 2O 

P20
5 

SiO 2  
A1 20 3  
MgO 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YK0 

4.46 
1.78 
0.09 
0.62 
4.38 
5.19 
0.37 
58.71 
18.03 
1.62 
4.85 
1.44 

100.32 

109 
2110 

13 
15 
20 
1.99 

37 

4.51 

0.07 
0.37 
3.13 
4.31 
0.16 
27.45 
9.54 
0.98 
3.60 
0.00 

RbKa 
ZnKa 
BaLa 
NbKa 
PbLa 
CuKa 

6.45 

0.09 
.0.62 
4.33 

• 5.19 
0.37 
58.42 
18.05 
0.61 
4.85 
0.00 

181 ppm 
39 

1639 
11 
0 
0 

Fe 2O 3  
FeO 
MnO 
TiO2  
CaO 
K2O 
P 2O 5  
5102  
A1 20 3  
MgO 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YKa 

3.15 
0.50 
0.13 
0.33 
2.75 
7.93 
0.05 

57.04 
19.76 
0.24 
7.08 
2.60 

101.55 

253 
2740 

2 
3.25 

29 
6.59 
4 

2.59 

0.10 
0.20 
1.96 
6.58 
0.02 

26.67 
10.46 
0.14 
5.25 
0.00 

RbKa 
ZnKa 
BaLa 
NbKa 
PbLa 
CuKa 

3.72 

0.13 
0.33 
2.68 
7.97 
0.05 
56.96 
19.93 
0.24 
7.08 
2.54 

239 ppm 
98 

1843 
18-21 
28 

Fe2O 3  
FeO 
MnO 
TiO 2  
CaO 
K 2O 

P20
5 

Si 02  
A1 20 3  
MgO 
Na 2O 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YKa 

4.35 
1.27 
0.21 
0.57 
4.70 
7.36 
0.09 
55.78 
17.95 
0.54 
6.52 
3.65 

102.94 

273 
3240 

3 
4.6 

27 
9.73 

11 

4-101 

0.16 
0.34 
3.36 
6.11 
0J04 
25117 
9_5■0 
0.32 
4.134 
0.00 

RWitm. 
Ingo 
Baltra 
NkKa 
Ittaa 
Win 

5.74 

0.21 
0.57 
4.61 
7.42 
0.09 
55.80 
18.06 
0.54 
6.52 
3.51 

220 ppm 
113 

2086 
24-32 
0 
2 

Fe 20 3  
FeO 
MnO 
TiO2  
CO 
K20 
P20 5 
5102 
A1 20 3  
M90 
Na 2O 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
SCKa 
GaKa 
CsLa 
YKa 

2.17 
0.47 
0.12 
0.50 
2.97 
5.71 
0.17 

62.08 
19.55 
0.65 
4.99 
1.23 

100.59 

223 
1887 

5 
9 

21 
0 

59 

1.88 

0.09 
0.30 
2.12 
4.74 
0.07 
29.02 
10.34 
0.39 
3.70 
0.00 

RbKa 
ZnKa 
BaLa 
NbKa 
PbLa 
CuKa 

2.70 

0.12 
0.50 
2.92 
5.71 
0.17 

62.11 
19.78 
0.65 
4.99 
1.18 

189 ppm 
116 

1317 
16 
44 
9 

K 20/Mg0=1.363; Fe0/Fe 20 3 =0.4004 
CaO/Na 20=0.998; K 20/Na 20=0.704; 
Sr/Rb=11.66; Sr/Ba=1.29; 
K/Rb-238; K/Ba=26.3; 
Al/Ga=4770; Ba/Rb=9.06;  . 
Ca/Sr-14.84; K/Sr=-20.42 

K 20/Mg0=14.113; Fe0/Fe 20 3 =0.157; 
CaO/Na 20=0.429; K 20/Na 70=0.737; 
Sr/Rb=11.46; Sr/Ba=1.49; 
K/Rb=276; K/Ba=36; Al/Ga=3607; 
Ba/Rb=7.71; Ca/Sr=7.17; 
K/Sr=24 

K 20/M90=5.831; FeWe.20 3=0.291; 
CaO/Na 20=0.800; KAINa 20=0.747; 
Sr/Rb=14.73; Sr/Ba=1:55; 
K/Rb-33.64; K/Ba-29.45; 
Al/Ga=3519; 8a/Rb=9.:48; 
Ca/Sr=10.41; K/Sr-E8:96 

K 20/M90=3.745; Fe0/Fe 20 3=0.215; 
CaO/Na 2 0=0.658; K 20/Na 2 0=0.753; 
Sr/Rb=9.98; Sr/13a=I.43; 
K/Rb=251; K/13a=36; 
Al/Ga=4924; Ba/Rb=6.97; 
Ca/Sr=11.25; K/Sr=25.12 

-4Cf. 



Specimen no. 
Analysis no. 

Specimen no. 60210 
Analysis no. CY82 

Specimen no. 60209 
Analysis no. CY81-2 

60211 	 Specimen no.60212 
CY83-1 	 Analysis no.CY84-2 

Specimen no. 60216 
Analysis no. CY86-2 

Specimen no. 60214 
Analysis no. CY858-2 

Specimen no. 60213 
Analysis no. CY85A-2 

Specimen no. 60215 
Analysis no. CY85C-2 

APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide 	Element 

• 

Nominal Oxide Element Nominal Oxide Element Nominal -Oxide Element Nominal 

Specimen no. 60205 
Analysis no. CY76-1 

Specimen no. 60206 
Analysis no. CY78-1 

Specimen no. 60207 
Analysis no. CY79-2 

Specimen no. 60208 
Analysis no. CY80-2 

Fe203 1.63 2.67 3.82 Fe20 3  2.74 4.60 6.64 Fe203 6.70 4.78 6.89 Fe203 1.73 3.71 5.31 
FeO 1.96 FeO 3.49 FeO 0.16 FeO 3.21 
MnO 0.18 0.14 0.18 MnO 0.35 0.27 0.35 MnO 0.01 0.01 0.01 860 0.06 0.05 0.07 
TiO2  0.39 0.23 0.39 TiO 2  0.37 0.22 0.38 110 2  0.61 0.36 0.61 TiO 2  0.95 0.57 0.95 
CaO 4.17 2.98 4.13 CaO 2.02 1.45 1.99 CaO 0.56 0.40 0.55 CaO 0.66 0.47 0.64 
K 20 5.13 4.26 5.15 K 20 6.66 5.53 6.69 K:0 8.58 7.12 8.61 K 20 8.73 7.25 8.73 
P20 5 0.12 0.05 0.12 P 2 0 5  0.07 0.03 0.07 P 20 5  0.04 0.02 0.04 P 205 0.19 0.08 0.19 
510 2  61.78 28.88 61.91 Si0, 59.59 27.86 59.62 Si02 58.84 27.51 58.90 510 2  59.91 28.01 59.89 
A1203 17.71 9.37 17.87 A1 20 3  19.33 10.23 19.52 A1 20 3  19.39 10.26 19.59 A1 20 3  19.00 10.06 19.17 
MgO 0.81 0.49 0.82 MgO 0.60 0.36 0.60 MgO 0.39 0.23 0.39 Mg0 0.60 0.36 0.60 
Na 2 O 3.92 2.90 3.92 Na 2 O 4.33 3.22 4.33 Na0 2  4.28 3.17 4.28 Na 20 3.45 2.56 3.45 
Loss 1.23 0.00 1.01 Loss 4.16 0.00 3.77 Loss 4.24 0.00 4.06 Loss 1.52 0.00 1.16 
TOTAL 99.04 TOTAL 103.69 TOTAL 103.58 TOTAL 100.01 
ZrKa 
SrKa 

165 
1614 

RbKa 
ZnKa 

165 ppm 
89 

ZrKa 
SrKa 

220 
1829 

RbKa 
ZnKa 

223 ppm 
61 

ZrKa 
SrKa 

162 
3562 

RbKa 
ZnKm 

235 ppm 
17 

ZrKa 
SrKa 

186 
2012 

YKa 
RbKa 

46 ppm 
258 

NiKa BaLa 1440 NiKa 7 BaLa 1353 NiKa 5 BaLm 4808 NiKa 6 ZnKa 143 
ScKa 5.5 PbLa 24 GaKa 26 N6Ka 14 GaKa 28 NbKa 24 ScKa 6.5 BaLa 3785 
GaKa 21 CuKa 0 CsLa 1.83 PbLa 0 CsLa 0 PbLa 0 GaKa 28 NbKa 24 
CsLa 1.5 NbKa 13 YK0 20 CuKa 0 YKa 47 CuKa 64 CsLa 9.8 PbLa o 
YKa 29 CuKa 52 
K 2 0/M90=2.700; Fe0/Fe 20 3=1.120; 
K20/Na 2 0=0.861; Sr/Rb=9.78; 
K/Rb=311; K/Ba=35.63; 
A1/Ga=4462; Ba/Rb=8.73; 
Ca/Sr=18.47; K/Sr=26.4 
CaO/Na20=1.176; Sr/Ba=1.12 

K20/Mg0=4.752; Fe0/Fe203=1.273; 
CaO/Na20=0.521; K20/Na20=1.018; 
Sr/Rb=8.20; Sr/Ba=1.35; 
K/Rb=249; K/Ba=41; A1/Ga=3958; 
Ba/Rb=6.07; Ca/Sr=7.97; 
K/Sr=30.41 

K2 0/Mg0=9.416; Fe0/Fe20 3=0.024; 
CaO/Na20=0.145; K20/Na20=1.327; 
Sr/Rb=15.16; Sr/Ba=0.74; 
K/Rb=305; K/Ba=14.90; 
Al/Ga=3686; Ba/Rb=20.46; 
Ca/Sr=1.12; K/Sr=20.11 

K 20/M90=6.199; Fe0/Fe 2 0 3=1.853; 
CaO/Na 20=0.211; K 20/Na,0=1.665; 
Sr/Rb=7.8; Sr/Ba=0.532; 
K/Rb=338; K/Ba=23; 
A1/Ga=3593; Ba/Rb=14.67; 
Ca/Sr=2.34; K/Sr=36 

Fe 20 3  0.37 0.33 0.48 Fe20 3  0.67 0.59 0.86 Fe 20 3  2.42 2.80 4.04 Fe 20 3  3.77 4.82 6.93 
FeO 0.10 FeO 0.16 FeO 1.42 FeO 2.81 
MnO 0.00 0.00 0.00 MnO 0.01 0.01 0.01 MnO 0.12 0.10 . 0.12 MnO 0.03 0.02 0.03 
TiO 2  0.72 0.43 0.72 TiO2  0.26 0.15 0.27 TiO 2  0.43 0.26 0.44 TiO 2  1.02 0.61 1.04 
CaO 0.17 0.12 0.16 DO 0.13 0.09 0.13 Ca0 4.17 2.98 4.16 CaO 0.04 0.03 0.03 
K 20 9.66 8.02 9.63 K 2 O 1.23 1.02 1.22 K 2 O 3.54 2.94 3.54 K20 7.15 5.94 7.15 
P2Os 0.01 0.00 0.01 P 2 O 5  0.05 0.02 0.05 P 20 5  0.16 0.07 0.16 P20 5  0.02 0.01 0.02 
Si02 66.12 30.91 66.58 Si02  86.07 40.24 88.71 Si0 2  64.41 30.11 64.75 5102  57.82 27.03 57.48 
A1 2 0 3  19.27 10.20 19.65 A1 20 3  7.33 3.63 7.52 A1 20 3  17.12 9.08 17.34 A1 20 3  18.27 9.67 18.28 
MgO 0.16 0.09 0.16 MgO 0.47 0.29 0.48 MgO 0.31 0.18 0.31 MgO 0.65 0.39 0.64 
Na20 3.87 2.87 3.87 Na 20 2.31 1.71 2.31 Na 20 5.06 3.75 5.06 Na 20 6.72 4.99 6.72 
Loss 0.97 0.00 0.96 Loss 1.21 0.00 1.19 Loss 2.50 0.00 2.34 Loss 1.09 0:00 0.78 
TOTAL 101.41 TOTAL 99.90 TOTAL 101.66 TOTAL 99.39 
ZrKa 
SrKa 

200 
1616 

RbKa 
ZnKa 

272 ppm 
9 

Zrka 
SrKa 

83 
124 

YKa 
RbKa 

33 ppm 
50 

ZrKa 
SrKa 

129 
1491 

Rb1Cm 
ZnIGm 

102 ppm 
42 

ZrKa 
SrKa 

161 
578 

RbKa 
ZnIC. 

237 ppm 
185 

NiKa 0.44 Bala 1917 NiKa 3 ZnKa 12 NA. 2 BaLm 1214 ScKa 5 BaLa  2130 
ScKa 4.5 NbKa 18 ScKa 9 BaLa 171 ScKa 9 Nb1Cm _ 	12 GaKa 29 NbKa 22 
GaKa 28 PbLa 0 GaKa 7 PbLa 5 GaKa 20 PhLa 0 CsLa 2.98 PbLa 65 
CsLa CuKa 0 CsLa 1.56 CuKa 7 CsLa 0.86 Cam 0 YK. 29 CuKa 0 
YKa 17 YKa 25 

. 620- 

K 20/Mg0=25.691; Fe0/Fe 20 3 =0.261; 
CaO/Na 2 0=0.049; K 2 0/Na 20=1.642; 
Sr/Rb=5.94; Sr/Ba=0.8430; 
K/Rb=355; K/Ba=50.39; 
Al/Ga=3643; Ba/Rb=7.05; 
Ca/Sr=0.75; K/Sr=49.62 

K20/Mg0=1.114; Fe0/Fe20 3 =0.234; 
CaO/Na 2 0=0.062; K 20/Na 20=0.350; 
Sr/Rb=3.48; Sr/Ba=1.013; 
K/Rb=204; K/Ba=59.71; 
A1/Ga=5543; Ba/Rb=3.42; 
Ca/Sr=5.34; K/Sr=58.68 

K20/Mg0=4.859; FeOfF0 20 3=0.586; 
CaO/Na 2 0=0.911; K20/11420=0.460; 
Sr/Rb=14.62; Sr/Ba=I.228; 
K/Rb=288; K/Ba=24.21,-; 
Al/Ga=4530; Ba/Rb=11..90; 
Ca/Sr=20; K/Sr=19.71 

K 20/Mg0=4.681; Fe0/Fe 20 3 =0.746; 
CaO/Na 2 0=0.007; K 20/Na 2 0=0.700; 
Sr/Rb=2.43; Sr/Ba=0.271; 
K/Rb=250; K/Ba=28; 
A1/Ga=3334; Ba/Rb=8.99; 
Ca/Sr=0.49; K/Sr=103 

Fe203 
FeO 
MnO 
TiO2  
CaO 
K20 
P2Os 
$102  
A1 2 0 3  
MgO 
Na20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
Csla 
YKa 

3.75 
0.74 
0.16 
0.35 
1.51 

10.31 
0.02 

55.78 
20.15 
0.20 
6.31 
0.92 

100.20 

150 
4279 

1 
3 

31 - 
3.8 

3.20 

0.12 
0.21 
1.08 
8.56 
0.01 

26.08 
10.67 
0.12 
4.68 
0.00 

RbKa 
ZnKa 
Bala 
NbKa 
PbLa 
CuKa 

4.57 

0.16 
0.35 
1.45 

10.32 
0.02 

55.51 
20.26 
0.20 
6.31 
0.84 

238 ppm 
178 

2825 
23 
30 
0 

Fe203 
FeO 
MnO 
TiO2 
CaO 
K 20 

P2 0 5 
5102 
A1 20 3  
MgO 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YKa 

3.93 
0.75 
0.20 
0.41 
1.82 

10.09 
0.04 

54.89 
19.62 
0.25 
6.01 
0.73 

98.75 

149 
4479 

2 
3 

29 
3.58 

3.33 

0.15 
0.25 
1.30 
8.38 
0.02 

25.66 
10.38 
0.15 
4.46 
0.00 

RbKa 
ZnKa 
BaLa 
NbKa 
PbLa 
CuKa 

4.76 

0.20 
0.41 
1.75 

10.12 
0.04 

54.62 
19.70 
0.25 
6.01 
0.65 

226 ppm 
109 

3313 
26 
21 
0 

Fe20 3  
FeO 
MnO 
TiO2  
CaO 
K2 O 
P20 5 
Si0 2  
A1 20 3  
Mg0 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YKa 

4.18 
0.71 
0.13 
0.42 
1.40 
9.77 
0.08 

56.22 
19.77 
0.54 
4.77 
1.99 

99.99 

164 
3508 

17 
2 

33 
7 
0 

3.47 

0.00 
0.25 
1.129 
8.11 
0.04 

26.26 
10.46 
0.33 
3.54 
0.00 

RbKm 
ZnKm 
BaLm 
PbLa. 
CuKa 

4.97 

0.13 
0.42 
1.35 
9.80 
-0.08 
56.09 
19.91 
0.55 
4.77 
1.91 

197 ppm 
175 

3688 
29 
12 

Fe203 
FeO 
Mn0 
TiO2  
CaO 
K20 
P205 
Si0 2  
A1 20 3  
MgO 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CSLa 
YKa 

3.10 
1.49 
0.05 
0.61 
0.35 
9.45 
0.06 

59.03 
18.75 
0.40 
3.19 
2.35 

98.83 

143 
2597 

2 
4.5 

29 
9 
8 

3.33 

0.04 
0.37 
0.25 
7.85 
0.03 

27.60 
9.92 
0.24 
2.37 
0.00 

RbKa 
ZnKa 
BaLa 
NbKa 
PbLa 
CuKa 

4.77 

0.05 
0.61 
0.34 
9.48 
0.06 

59.14 
18.94 
0.40 
3.19 
2.18 

280 ppm 
76 

1959 
25 
33 	- 
9 

K20/Mg0=21.936; Fe0/Fe 2 0 1 =0.197; 
CaO/Na 2 0=0.264; K20/Na20=1.075; 
Sr/Rb=17.98; Sr/Ba=1.51; 
K/Rb=360; K/Ba=30.30; 
Al/Ga=3442; Ba/Rb=11.87; 
Ca/Sr=2.52; K/Sr=20 

K20/M90=17.174; Fe0/Fe203=0.192; 
CaO/Na20=0.335; K2G/Na20=1.105; 
Sr/Rb=19.82; Sr/Ba1.35; 
K/Rb=371; K/Ba-25; 
Al/Ga3579; Ba/Rb-14.66; 
Ca/Sr=2.90; K/Sr=18.70 

K20/Mg0=18.09; Fe0/Fe,20 3 0.170; 
CaO/Na 20=0.298; Sr/Rib=17.811 
Sr/Ba=0.951; K/Rb=412; 
K/Ba=22; Al/Ga=5990; 
Ba/Rb=18.72; Ca/Sr=2j85; 
K/Sr=23.12 

K 20/Mg0=10.063; Fe0/Fe 20 3 =0.480; 
Sr/Rb=9.28; Sr/Ba=1.33; 
K/Rb=280; K/Ba-40; 
A1/Gas3421; Ba/Rb=7.00; 
Ca/Sr-0.96; K/Sr•30.21 



APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide Element Nominal 
% 

Oxide Element Nominal Oxide Element Nominal Oxide Element Nominal 

Specimen no. 60217 Specimen no. 60218 Specimen no. 60219 Specimen no. 60220 
Analysis no. CY87-1 Analysis no. CY88-1 Analysis no. CY89-I Analysis no. CY90-1 

Fe203 0.99 3.25 4.70 Fe20 3  1.71 2.18 3.15- Fe,03 1.58 2.40 3.46 Fe 03  1.67 2.62 3.78 
FeO 3.29 FeO 1.26 Feb 1.67 Feb  1.86 
Mn0 0.54 0.42 0.55 MnO 0.02 0.01 0.02 MnO 0.24 0.19 0.24 MnO  0.12 0.09 0.12 
TiO2 0.41 0.24 0.42 1102 0.45 0.27 0.47 110 2  0.37 0.22 0.37 1102  0.38 0.23 0.38 
CaO 2.44 1.74 2.43 CaO 1.47 1.05 1.47 CaO 3.29 2.35 3.29 CaO  4.05 2.90 4.07 

K20 4.15 3.45 4.17 1(20 2.97 2.46 2.96 1(20 3.23 2.68 3.24 1(20  3.24 2.69 3.25 

P205 0.14 0.06 0.14 P205 0.16 0.07 0.15 P 2O 5  0.14 0.06 0.14 P 20 5  0.16 0.07 0.16 
5102 63.74 29.80 64.02 Si02 67.21 31.42 67.51 Si02 65.42 30.58 65.74 S102  63.39 29.64 63.66 
A1203 17.03 9.01 17.22 A1 20 3  18.28 9.67 18.56 A1 20 3  16.76 8.87 16.96 A1 203  16.54 8.75 16.71 
MgO 0.79 0.47 0.79 MgO 0.52 0.31 0.52 MgO 0.79 0.48 0.79 MgO  0.96 0.58 0.97 
Na20 4.33 3.21 4.33 Na 20 4.16 3.09 4.16 Na 20 4.37 3.24 4.37 Na 20  6.34 4.70 6.34 

Loss 3.23 0.00 2.86 Loss 1.98 0.00 1.84 Loss 1.85 0.00 1.66 Loss  2.79 0.00 2.58 

TOTAL 101.07 TOTAL 100.18 TOTAL 99.70 TOTAL  101.49 

ZrKa 150 RbKa 160 ppm ZrKa 210 RbKa 92 ppm ZrKa 120 ZnKa 208 ppm ZrKa  366 RbKa 85 ppm 

SrKa 1183 ZnKa 177 Situ 1532 ZnKa 46 SrKa 1507 BaLa 1288 SrKa  1566 ZnKa 60 
NiKa 23 BaLa 1674 NiKa 2 BaLa 3873 ScKa 9.6 NbKa 10 ScKa  7 BaLa 1181 
ScKa 6.3 NbKa 12 ScKa '  9 NbKa 11 GaKa 19 PbLa 0 GaKa  -  20 NbKa 9 
GaKa 18 PbLa 1 GaKa 19 PbLa 0 CsLa 0 CsLa  7 PbLa 3 
CsLa 2.67 CuKa 0 CsLa 0 CuKa 0 YKa "  36 YKa  22 CuKa 0 
YKa 37 YKa 65 RbKa 73 

K20/Mg0=2.245; Fe0/Fe203=3.316; 
CaO/Na20=0.623; K20/Na20=0.631; 
Sr/Rb=7.39; Sr/Ba=0.707; 
K/Rb=215; K/Ba=21; 
Al/Ga=5006; Ba/Rb=10.46; 
Ca/Sr=14.74; K/Sr=29.12 

K20/Mg0=2.430; Fe0/Fe203=0.735; 
CaO/Na20=0.391; K 20/Na2 •=0.470; 
Sr/Rb=16.65; Sr/Ba=0.396; 
K/Rb=268; K/Ba=6.37; 
A1/Ga=5089; Ba/Rb=42.1; 
Ca/Sr=6.86; K/Sr=16.09 - 

K20/Mg0=1.745; Fe0/Fe 20 3=1.055; 
CaO/Na20=0.832; K20/Na20=0.486; 
Sr/Rb=20.64; Sr/Ba=1.17; 
K/Rb=367; K/8a=21; 
Al/Ga=4668; Ba/Rb=17.64; 
•Ca/Sr=30.55; K/Sr=17.79 

K20/Mg0=1.426; Fe0/Fe203=1.113; 
CaO/Na20=0.706; K20/Na 20=0.336; 
Sr/Rb=18.4; Sr/Ba=1.33; 
K/Rb=382; K/Ba=27.5; 
Al/Ga=4375; Ba/Rb=13.89; 
Ca/Sr=18.48; K/Sr=17.18 

Specimen no. 60221 
 

Specimen no. 60222 
 

Specimen no. 60223 
 

Specimen no. 60223 
Analysis no. CY91-1 
 

Analysis no. CY92-1 
 

Analysis no. CY94-2 
 

Analysis no. CY94 

Fe203  2.28  5.73  8.17 Fe203  1.47  1.36  1.96 Fe203  2.16  1.94  2.79 Fe 20 3  2.05  1.86  2.67 
FeO  5.32 FeO  0.42 FeO  0.56 FeO  0.56 
MnO  0.19  0.15  0.19 MnO  0.13  0.10  0.13 MnO  0.13  0.10  0.13 MnO  -  0.13  0.10  0.13 
TiO2  0.80  0.48  0.79 Ti 02  0.12  0.07  0.12 TiO2  0.27  0.16  0.26 TiO 2  0.27  0.16  0.27 
CaO  5.15  3.68  5.05 CaO  1.39  1.00  1.37 CaO  3.36  2.40  3.30 CaO  3.45  2.46  3.38 
K20  6.75  5.61  6.78 K20  6.12  5.08  6.12 K20  7.17  5.95  7.21 K20  7.39  6.14  7.45 

P20 , 	0.49  0.21  0.49 P205  0.03  0.01  0.03 P20
5  0.11  0.05  0.11 P205  0.09  0.04  0.09 

Si02  55.27  25.84  55.04 Si02  63.30  29.59  63.35 5i02  -  56.41  26.37  56.21 SiO  55.40  25.90  55.23 
A1203  16.66  8.82  16.62 A1203  19.68  10.41  19.94 A1203  20.42  10.81  20.59 A1 20 3  20.05  10.61  20.20 
MgO  2.04  1.23  2.03 MgO  0.29  0.17  0.29 MgO  0.50  0.30  0.50 MgO  0.32  0.19  0.32 
Na 2O  4.47  3.32  4.47 Na20  5.82  4.31  5.82 Na 2O  6.33  4.70  6.33 Na 20  6.23  4.62  6.23 
Loss  1.50  0.00  0.91 Loss  1.16  0.00  1.11 Loss  1.48  0.00  1.42 Loss  1.61  0.00  1.55 
TOTAL  100.93 TOTAL  99.93 TOTAL  98.91 TOTAL  97.54 

ZrKa  320  RbKa  183 ppm ZrKa  483  RbKa  226 ppm ZrKa  221 ZrKa  251  YKa  2 ppm 
SrKa  2339  ZnKa  93 SrKa  853  ZnKa  57 SrKa  3493 SrKa  3411  RbKa  190 
ScKa  14  BaLa  1910 ScKa  2  BaLa  2207 YK a  2 NiKa  0  ZnKa  96 
GaKa  18  NbKa  9 GaKa  28  NbKa  19 BaLa  2038 ScKa  2.5  BaLa  2038 
CsLa  3.70  PbLa  0 CsLa  56  PbLa  18 GaKa  26  NbKa  20 
YKa  42  CuKa  10 YKa  23  CuKa  0 CsLa  4  PbLa  24 

K20/Mg0=1.410; Fe0/Fe203=2.332; 
CaO/Na20=1.273; K20/Na20=0.994; 
Sr/Rb=12.78; Sr/Ba=1.23; 
K/Rb=307; K/Ba=29.38; 
Al/Ga=4900; Ba/Rb=10.44 

K20/Mg0=8.98; Fe0/Fe203=0.287; 
Sr/Rb=3.77; Sr/Ba=0.386; 
K/Rb=225; K/Ba=23; Al/Ga=3718; 
Ba/Rb=9.77; Ca/Sr=11.72; 
K/Sr=59.56 

K20/Mg0=6.102; Sr/Rb=18.38; 
Sr/Ba=1.71; K/Rb=313; 
K/Ba=29; A1/Ga=4158; 
Ba/Rb=10.73; Ca/Sr=6.87; 
K/Sr=17.04 

CuKa  6 
K20/Mg0=6.102; Fe0/Fe203=0.275; 
Sr/Rb=17.95;  Sr/Ba=1.67; 
K/Rb=323; K/Ba=30; Ba/Rb=10.73; 
Ca/Sr=7.23; K/Sr=18;Ad/Ga=4.081 

Specimen no. 60224 Specimen no. 60225 Specimen no. 60226 Specimen no. 60227 
Analysis no. CY95-1 Analysis no. CY96-1 Analysis no. CY97-2 Analysis no. CY98-2 

Fe203 3.07 2.32 3.33 Fe203 2.98 2.56 3.70 Fe203 2.77 2.30 3.30 Fe203 4.44 4.71 6.74 
FeO 0.22 FeO 0.61 Fe0 0.46 FeO 2.07 
Mn0 0.05 0.04 0.06 MnO 0.05 0.04 0.05 MnO 0.05 0.04 0.05 MnO 0.12 0.09 0.12 
TiO 2  0.33 0.20 0.33 1102  0.43 0.26 0.44 TiO2 0.20 0.12 0.20 TiO2 0.90 0.54 0.90 
Ca0 0.32 0.23 0.31 CaO 4.25 3.03 4.28 Ca0 0.84 0.60 0.81 CaO 1.46 1.05 1.43 
K20 7.75 6.44 7.76 1(20 2.24 1.86 2.24 K20 8.51 7.07 8.49 K20 9.05 7.51 9.12 

P20
5 0.06 0.03 0.06 P205 0.21 0.09 0.21 

P20
5 0.05 0.02 0.05 

P20
5 0.19 0.08 0.19 

Si02 60.49 28.28 60.39 Si02 62.89 29.40 62.87 Si02 62.91 29.41 62.95 Si0 2  55.32 25.86 55.36 
A1 20 3  20.52 10.86 20.75 A1203 18.37 9.72 18.54 A1 20 3  19.43 10.28 19.66 A1203 18.02 9.54 18.13 
MgO 0.34 0.20 0.34 MgO 1.19 0.72 1.19 MgO 0.32 0.19 0.32 MgO 1.17 0.71 1.17 
Na2O 4.43 3.28 4.43 Na20 6.01 4.46 6.01 Na 20 4.44 3.30 4.44 Na 20 2.61 1.94 2.61 
Loss 1.20 0.00 1.18 Loss 1.59 0.00 1.52 Loss 0.54, 0.00 0.49 Loss 3.63 0.00 3.40 
TOTAL 98.79 TOTAL 100.80 TOTAL 100.51 TOTAL 98.99 

ZrKa 237 YKa 20 ppm ZrKa 206 YKa 19 ppm ZrKa 255 RbKa 126 ppm ZrKa 129 YKa 109 ppm 
SrKa 2044 RbKa 215 SrKa 1980 RbKa 46 SrKa 1552 ZnKa 36 SrKa 872 RbKa 241 
NiKa 0 ZnKa 62 NiKa 0 ZnKa 14 NiKa 0 Bala 815 NI Ka. I ZnKa 173 
ScKa 4 BaLa 1197 ScKa 8 BaLa 869 ScKa 2.6 NbKa 10 ScKa 5 BaLa 6423 
GaKa 26 NbKa 19 CsLa 3.4 NbKa 25 GaKa 29 PbLa 6 GaKa 24 NbKa 24 
CsLa 5.5 PbLa 29 GaKa 21 PbLa 0 CsLa 0.4 CuKa 72 CsLa 28 PbLa 16 

CuKa 12 CuKa 17 CuKa 171 

ELM 

K2n/Mg0=9.700; Fe0/Fe 203=0.071; 
Sr/Rb=9.51; Sr/8a=1.71; 
K/Rb=299; K/Ba=54; Al/0a=4177; 
Ca/Sr-2.19, K/Srs31.5 

K20/Mg0=0.801; Fe0/Fe 20 3=0.205; 
Sr/Rb=43.04; Sr/Ba=2.28; 
K/Rb=404; K/0a-21.40; 
Al/Ga=4629; Bo/RU-18.89. 
Ca/Sr=15.34; K/Sr=9.39 

K20/Mg0=11.32; Fe0/Fe203=0.167; 
Sr/Rb=12.32; Sr/Ba=1.904; 
K/Rb=561; K/Ba=87; 
Al/Ga=3545; Ba/Rb=6.47; 
Ca/Sr=3.87; K/Sr-45.52 

K 20/Mg0=3.29; Fe0/Fe 2 01=0.466; 
5r/Rb=3.62; Sr/Ba=0.136; 
K/Rb=312; K/Ba=11.7; 
Al/Ga=3975; Ca/Sr=11.97; 
Ba/Rb=26.65; K/Sr=85.16 



K20/Mg0=1.045; Fe0/Fe203=0.942; 
Sr/Rb=7.42; Sr/Ba=4.98; 
K/Rb=3I4; K/Ba=211; 
Al/Ga=3019; Ba/Rb=I.49; 
Ca/Sr=26.07; K/Sr=35.1 

K20/Mg0=7.034; Fe0/Fe203=0.575; 
Sr/Rb=9.13; Sr/Ba=I.54; 
K/Rb=390; K/8a=66; A1/Ga=4980; 
Ba/Rb=5.91; Ca/Sr=5.87; 
K/Sr=35.51 

K20/Mg0=0.231; Fe0/Fe203=4.201; 
Sr/Rb=4.86; Sr/Ba=I.84; 
K/Rb=257; K/Ba=97; 
Al/Ga=4881; Ba/Rb=2.65; 
Ca/Sr=128; K/Sr=43.86 

K20/Mg0=18.65; Fe0/Fe203=0.233; 
Sr/Rb=14.02; Sr/Ba=5.05; 
K/Rb=387; K/Ba=139; 
Al/Ga=3850; Ba/Rb=2.78; 
Ca/Sr=6.57; K/Sr=27.57 

Specimen no. 60233 
Analysis no. CYI05-3 

Fe 2O3  1.38 
FeO  5.81 
MnO  0.16 
1102  0.54 
CaO  10.10 
K2O  2.98 
P205  0.12 

54.42 
A1203 14.76 

5.48 
3.72 
1.28 

100.76 

S102 

MgO 
Na 20 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GsKa 
CSLa 
YKa 

113 
564 
29 
27 
16 
2.7 
0 

Specimen no. 60234 
Analysis no. CY106-3 

 

5.48  7.79  Fe20 3  2.97  2.62  3.74 
FeO  0.69 

 

0.13  0.16  MnO  0.05  0.04  0.05 

 

0.33  0.53  1102  0.17  0.10  0.17 

 

7.22  10.12  Ca0  2.67  1.91  2.58 

 

2.47  3.00  K20  9.64  8.00  9.69 

 

0.05  0.12  P205  0.04  0.02  0.04 

 

25.44  54.12  Si02  57.94  27.09  58.10 

 

7.81  14.64  A1 20 3  20.37  10.78  20.67 

 

3.31  5.45  MgO  0.22  0.13  0.22 

 

2.76  3.72  Na20  2.68  1.99  2.68 

 

0.00  0.63  Loss  3.12  0.00  3.04 
TOTAL 100.56 

RbKm 
ZnKa 
Baba 
NbKa 
PbLm 

116 ppm 
49 
307 
4 
0 

ZrKa  35 
SrKa 2903 
NiKa  0 
ScKa  4.4 
GaKa  28 
CsLa  1.4 
YKa  6 

RbKa 
ZnKa 
Bala 
NbKa 
Pbla 
CuKa 

207 ppm 
12 

575 
5 
5 

47 

- 
	

tr.,- tat 

APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide Element Nominal Oxide Element Nominal 
X 

Oxide Element Nominal 
X  X 

Oxide Element Nominal 
X 

Specimen no. 60228 
Analysis no. CY99-1 

K20/Mg0=5.068; Fe0/Fe203=0.125; 
Sr/Rb=13.64; Sr/Ba=0.404; 
K/Rb=340; K/Ba=10; 
Al/Ga=5035; Ba/Rb=33.72; 
Ca/Sr=7.37; K/Sr=24.92 

Specimen no. 60229 
Analysis no. CY101-3 

4.56  6.53  9.21 
4.38 
0.17  0.13  0.17 
1.15  0.69  1.11 
9.00  6.43  8.85 
6.81  5.65  6.88 
0.66  0.29  0.67 
51.15  23.91  51.08 
13.71  7.26  13.61 
3.86  2.33  3.83 
1.84  1.36  1.84 
2.03  0.00  1.54 

99.23 

105  YKa  20 ppm 
2826  RbKa  194 

0  ZnKa  79 
13  BaLa 2131 
17  NbKa  12 
5  PbLa 

'CuKa 

K20/Mg0=0.751; Fe0/Fe203=0.960; 
Sr/Rb=14.57; Sr/Ba=I.33; 
K/Rb=291; K/Ba=27; Al/Ga=4271; 
Ba/Rb=10.98; Ca/Sr=22.76; 
K/Sr=20 

Specimen no. 60230 
Analysis no. CY102BLK-3 

Fe-.03  2.33  3.34 
FeO  2.20 
MnO  0.13  0.10 
TiO2  0.31  0.19 
CaO  4.60  3.29 

 

5.33  4.43 

 

0.07  0.03 

 

56.59  26.46 
A1203  18.26  9.66 
MgO  2.17  1.31 
Na2O  5.55  4.12 
Loss  1.67  0.00 
TOTAL 99.22 

RbKa 
ZnKa 
BaLa 
NbKa 
PbLa 
CuKa 

Specimen no. 60231 
Analysis no. CY102WHT-1 

4.78  Fe2O 3  1.36  1.56  2.23 
FeO  0.78 

0.13  MnO  0.03  0.02  0.03 
0.31  110 2  0.22  0.13  0.22 
4.56  CaO  1.62  1.16  1.57 
5.37  K 20  8.43  7.00 . 8.43 
0.07  P20 5  0.06  0.02  0.06 
56.36  S102  62.89  29.40  63.10 
18.31  A1 20 3  18.81  9.96  19.07 
2.17  MgO  0.51  0.31  0.51 
5.55  Na20  4.55  3.37  4.55 
1.43  Loss  1.16  0.00  1.07 

TOTAL 100.41 

170 ppm ZrKa  197  ZnKa  18 ppm 
68  SrKa  1971  Bala  1277 
253  ScKa  3.5  NbKa  4 

8  GaKa  20  PbLa  7 
9  CsLa  2  CuKa  19 

19  RbKa  216  NiKa  2 

Fe203 
 

2.60  2.04  2.96 
 

Fe203 
FeO 
 

0.33 
 

FeO 
Mn0 
 

0.01  0.00  0.01 
 

MnO 
TiO2 
 

0.43  0.26  0.44 
 

TiO2  
CaO 
 

1.35  0.96  1.34 
 

Ca0 
K20 
 

3.93  3.26  3.93 
 

K2O 
P205 
 

0.19  0.08  0.19 
 

P205 
Si02 
 

65.26  30.51  65.47 
 

Si 0 7  
A1203 
 

19.02  10.07  19.31 
 

A1203 
MgO 
 

0.33  0.20  0.33 
 

MgO 
Na20 
 

4.83  3.58  4.83 
 

Na20 
Loss 
 

2.18  0.00  2.14 
 

Loss 
TOTAL 100.40 
 

TOTAL 

ZrKa 
 

162  RbKa  96 PPm ZrKa 
SrKa 1309  ZnKa  30 

 
SrKa 

ScKa 
 

9  BaLa 3237 
 

NiKa 
GaKa 
 

20  NbKa  11 
 

ScKa 
Csla 
 

5  PbLa  12 
 

GaKa 
YKa 
 

100  CuKa  4 
 

CsLa 

K20 

P2 0
5 

5102 

ZrKa  161 
SrKa 1261 
NiKa  13 
ScKa  11 
GaKa ' 32 

0  CsLa  7.7 
97  YKa  4 

Specimen no. 60231 
 

Specimen no. 60232 
Analysis no. CY103-1 
 

Analysis no. CY104-2 

Fe203  1.42  2.35  3.37  Fe203  5.30  4.02  5.72 
FeO  1.75  FeO  0.40 
MnO  0.11  0.09  0.11  MnO  0.11  0.09  0.11 
TiO2  0.39  0.24  0.40  TiO2  0.40  0.24  0.40 
CaO  4.10  2.93  4.07  CaO  3.37  2.41  3.26 
K20  4.46  3.71  4.48  K20  9.26  7.69  9.31 

P205  0.15  0.07  0.16  P205  0.09  0.04  0.09 
Si02  62.21  29.08  62.38  Si02  55.30  25.85  55.18 
A1203  17.04  9.02  17.20  A1203  20.59  10.90  20.76 
MgO  0.76  0.46  0.77  MgO  0.41  0.25  0.41 
Na20  5.15  3.82  5.15  Na20  2.16  1.60  2.16 
Loss  1.47  0.00  1.28  Loss  2.00  0.00  1.96 
TOTAL 99.02  TOTAL 99.41 

ZrKa  189  RbKa  125 ppm ZrKa  151 
SrKa 1965  /nKa  42  SrKa 3975 

 YKa  2 ppm 

 

RbKa  205 
ScKa  5.4 BaLa 1417  NiKa  0 

 
ZnKa 3320 
Bala 3205 GaKa  18  NbKa  13  ScKa  4 

 

NbKa  23.2 CsLa  0.7 PbLa  0  GaKa  27 
YKa  23  CsLa  8.34 PbLa  2 

 

CuKa  36 
K20/Mg0=2.497; Fe0/Fe203=1.228; 
Sr/Rb=15.72; Sr/Ba=1.39; 

 
K20/Mg0=9.611; Fe0/Fe203=0.076; 

K/Rb=296; K/Ba=26; 
 

Sr/Rb=19.39; Sr/Ba=1.24; 
Al/Ga=5011; Ba/Rb=11.34; 

 
K/Rb=375; K/Ba=44; 

Ca/Sr=14.91; K/Sr=18.84 
 

Al/Ga=4037; Ba/Rb=15.63; 
Ca/Sr=6.06; K/Sr=19.34 

Specimen no. 60234  Specimen no. 60235  Specimen no. 60236  Specimen no. 60237 
Analysis no. CY1060K-3  Analysis no. CYI08-3  Analysis no. CY109-3  Analysis no. CY110-3 

Fe202 5.67 6.09 8.61 Fe202 5.59 7.70 10.83 Fe 20 2  4.03 5.33 7.59 Fe202 3.70 5.47 7.78 
FeO 2.74 FeO 3.97 FeO 3.23 FeO 3.71 
MnO 0.20 0.16 .0.20 MnO 0.21 0.16 0.20 MnO 0.13 0.10 0.12 Mn0 0.16 0.13 0.16 
TiO2 1.00 0.60 0.97 TiO2 1.13 0.68 1.10 TiO2 0.84 0.51 0.84 TiO2 0.52 0.31 0.51 
CaO 8.11 5.80 7.95 CaO 11.06 7.90 10.99 CaO 4.52 3.23 4.44 CaO 9.08 6.49 9.04 
K20 7.00 5.81 7.07 K20 4.88 4.05 4.94 K2O 6.33 5_26 6.34 K20 4.08 3.39 4.11 

P205 0.59 0.26 0.60 P205 0.82 0.36 0.83 P205 0.36 0.15 0.36 P205 0.11 0.05 0.11 

SiO2 53.70 25.10 53.76 Si02 48.84 22.83 48.61 SiO 2  57.69 26.97 57.52 Si02 55.03 25.73 54.81 

A1203 13.45 7.12 13.39 A1203 12.62 6.60 12.44 A1203 16.57 8.77 16.56 A120 2  14.25 7.54 14.15 

MgO 2.99 1.81 2.98 MgO 4.80 2.90 4.74 MgO 1.58 0.95 1.57 M90 5.04 3.04 5.01 

Na20 2.39 1.77 2.39 Na20 2.18 1.61 2.18 Na20 3.93 2.91 3.93 Na20 3.87 2.87 3.87 

Loss 1.85 0.00 1.55 Loss 1.44 0.00 1.00 Loss 0.69 0.00 0.33 Loss 1.21 0.00 0.80 

TOTAL 99.70 TOTAL 98.54 TOTAL 99.89 TOTAL 100.77 

ZrKa 150 RbKa 161 ppm ZrKa 20 RbKo2 110 ppm ZrKa 136 RbKa .140 ppm ZrKa sa ZnKa 65 ppm 

SrKm 2277 ZnKa 129 SrKa 2706 ZnKm 126 SrKa 2784 ZnKm 52 SrKa 895 Bala 399 
NiKa 0 NbKa 24 NiKa 0 BaLa 1943 NiKa 0 Bala 1956 ScKa 24 NbKa 4 

ScKa 15.5 PbLa 0 ScKa 25 NbKa 8 GaKa 21 NbKa 14 GaKa 0 PbLa 0 

GaKa 22 CuKa 80 GaKa 19 PbUm 0 Csla 0.5 MAI 0 Csla 3.5 CuKa 114 

CsLa 6 BaLa 1537 CsLa 31 CuKa 113 Cu Ka 29 RbKa 126 Mika 31 
YKa 36 

K20/Mg0-0.99; Fe0/Fe202=0.483; 
Sr/Rb=14.14; Sr/Ba=1.48; 
K/Rb=361; K/Ba-38; 
Al/Ga-3236; Ba/Rb=9.55; 
Ca/Sr=25.46; K/Sr=25.52 

K20/Mg0=0.433; Fe0/Fe202=0.602; 
Sr/Rb=24.6; Sr/Ba=1.39; 
K/Rb=368; K/Ba=21; 
Al/Ga=3516; Ba/Rb=17.66; 
Ca/Sr=29.21; K/Sr=14.97 

K20/Mg0=1.705; Fe0/Fe202=0.800; 
Sr/Rb=20; Sr/Ba=1.42; 
K/Rb=375; K/Ba=27; 
Al/Ga=4176; Ba/Rb=13.97; 
Ca/Sr=11.60; K/Sr=18.9 

K 2 0/Mg0=0.344; Fe0/Fe202=1.004; 
Sr/Rb-7.1; Sr/Ba=2.24; 
K/Rb=269; K/Ba-85; 
Al/Ga-=; Ba/Rb=3.17; 
Ca/Sr=72.51; K/Sr=37.84 



Specimen no. 602111A 
Analysis no. CY120 

Fe 2 O 3 	1.50 	1.84 
FeO 	1.14 
MnO 	0.06 	0104 
TiO 2 	0.38 	0.23 
CaO 	4.28 	3406 
K2O 	3.35 	2118 
P 2 O 5 	0.18 	OLMS 
510 2 	63.90 29J87 
A 1 203 
	

17.61 	9-32 
M90 	0.92 	0256 
Na2O 	4.52 	3.36 
Loss 	0.58 	euoo 
TOTAL 98.40 

Specimen no. 60248 
Analysis no. CY1231-1 

Fe20 3 	1.20 	1.59 
FeO 	1.07 
MnO 	0.10 	0.08 
TiO2 	0.20 	0.12 
CaO 	2.65 	1.89 
K2O 	7.72 	6.41 
P20 5 	0.06 	0.03 
5102 	56.93 	26.61 
Al 203 
	

20.20 	10.69 
MgO 	0.33 	0.20 
Na2O 	6.81 	5.05 
Loss 	3.27 	0.00 
TOTAL 100.54 

....•01en-Aa•aavareiNleitiorzle. 
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Oxide Element Nominal Oxide Element Nominal Oxide Element Nominal Oxide 
71 

Element Nominal. 

Specimen no. 60238 
Analysis no. CY111-2 

Specimen no. 60239 
Analysis no. CY113A-3 

Specimen no. 
Analysis no. 

60240 
CY1138-3 

Specimen no. 60241 
Analysis no. 	CY113C-3 

Fe205 2.93 3.12 4.43 Fe205 2.87 2.84 4.07 Fez()) 3.12 3.13 4.47 Fe20 3  2.06 3.06 4.37 
FeO 1.38 FeO 1.07 FeO 1.22 FeO 2.09 
MnO 0.09 0.07 0.09 MnO 0.08 0.06 0.08 MnO 0.16 0.13 0.16 MnO 0.17 0.13 0.17 
1102 0.34 0.20 0.33 TiO2 0.62 0.37 0.62 710 2  0.49 0.29 0.48 T102 0.52 0.31 0.51 
CaO 3.37 2.41 3.23 CaO 2.61 1.87 2.55 CaO 3.99 2.65 3.89 Ca0 4.11 2.94 4.01 
K20 10.34 8.58 10.37 K20 7.35 6.10 7.34 K 2 O 8.31 6.89 8.36 K2O 8.12 6.74 8.17 
P205 0.09 0.04 0.09 P205 0.16 0.07 0.16 P205 0.15 OA] 0.15 P2O 5  0.15 0.07 0.15 
S102 59.25 27.70 59.51 S102 61.38 28.70 61.41 5102 57.19 26.74 57.28 5102 56.26 26.30 56.21 
A1205 17.79 9.41 17.98 A1202 18.36 9.72 18.53 A120 5  18.98 20.04 19.17 A1203 19.49 10.32 19.65 
MgO 0.80 0.48 0.80 MgO 0.79 0.48 0.79 MgO 0.88 0.53 0.89 MgO 0.78 0.47 0.79 
Na20 2.39 1.77 2.39 Na20 4.44 3.29 4.44 Na20 2.97 2.21 2.97 Na20 3.85 2.86 3.85 
Loss 1.76 0.00 1.61 Loss 0.73 0.00 0.61 Loss 2.64 0.00 2.50 Loss 2.10 0.00 1.87 
TOTAL 100.52 TOTAL 100.47 TOTAL 100.10 TOTAL 99.70 
ZrKa 
SrKa 

112 
3554 

RbKa 
ZnKa 

226 PPm 
97 

ZrKa 
SrKa 

139 
.3434 

RbKa 
Bala 

145 ppm 
2241 

ZrKa 
SrKa 

137 
3502 

714a 
libiKa 

19 ppm 
188 

ZrKa 
SrKa 

83 
3462 

RbKa 
ZnKa 

187 ppm 
71 

NiKa 0 BaLa 986 NiKa 0 NbKa 16 NiKa 3 ZaiKa 85 NiKa BaLa 1558 
ScKa 6 NbKa 7 ScKa 7 PbLa 8 GaKa 24 SALa 1218 ScKa 5 NbKa 10 
GaKa 23 PbLa 10 GaKa 0 CuKa 38 CsLa 3 IltiKa 10 GaKa 23 PbLa 4 
CsLa 4 CuKa 48 CsLa 2 PbLa 11 CuKa 87 CsLa 20.52 CuKa 23 
YKa 10 YKa 28 YKa 12 
K20/Mg0=5.5; Fe0/Fe203=0.469; 
Sr/Rb=15.73; Sr/Ba=3.60; 
K/Rb=380; K/Ba=87; 
Al/Ga=4091; Ba/Rb=4.36; 
Ca/Sr=6.78; K/Sr=24.17 

K20/Mg0=3.96; Fe0/Fe20 3 =0.373; 
Sr/Rb=23.68; Sr/Ba=1.53; 
K/Rb=421; K/Ba=27; 
Al/Ga=..; Ba/Rb=15.46; 
Ca/Sr=5.43; K/Sr=17.77 

K 2 0/Mg0=4.018; Fe0/Fe203=0.392; 
Sr/Rb=18.63; Sriaa=2.88; 
K/Rb=367; K/Ba=56..(64; 
A1/Ga=4183; Ba/101F-6.48; 
Ca/Sr=8.14; K/Sr:=29.7 

K20/Mg0=4.43; Fe0/Fe20 3 =1.017; 
Sr/Rb=18.51; Sr/Ba=2.22; 
K/Rb=360; K/Ba=43; 
Al /13a=4487; Ba/Rb=8.33; 
Ca/Sr=8.5; K/Sr=19.47 

Specimen no. 60242 
Analysis no. CY114F-3 

2.14 
	

2.69 	3.81 
1.53 
0.12 
	

0.09 	0.12 
0.64 
3.36 
	

2.40 	13.20 
10.75 
	

8.93 	10.75 
0.22 
	

0.10 
	

0.22 
62.08 
	

29.02 
	

62.56 
15.18 
	

8.03 
	

15.32 
1.26 
	

0.76 
	

1.27 
2.33 
	

'1.73 
	

2.33 
0.43 
	

0.00 
	

0.26 
100.05 

39 
	

RbKa 	223 ppm 
1494 
	

ZnKa 	106 
BaLa 1647 

	

7.5 NbKa 	13 
23 
	

PbLa 

	

CuKa 	78 
13 

K20/Mg0=3.63; Fe0/Fe20 3 =0.715; 
Sr/Rb=6.70; Sr/Ba=0.91; 
K/Rb=400; K/Ba=54.18; 
Al/Ga=3491; Ba/Rb=7.39; 
Ca/Sr=16; K/Sr=60 

Specimen no.60242 
Analysis no. CY1140K-3 

Fe203 
	

3.39 	4.29 	6.08 
FeO 
	

2.47 
MnO 
	

0.35 	0.27 	0.34 
TiO2 
	

0.41 	0.24 	0.40 
Ca0 
	

4.62 	3.30 	4.42 
K2O 
	

9.94 	8.25 	9.94 
P20$ 
	

0.30 	0.13 	0.30 
Si02 
	

61.31 	28.66 	61.74 
A1203 	13.12 	6.94 	13.17 
MgO 
	

1.41 	0.85 	1.41 
Na20 
	

2.69 	2.00 	2.69 
Loss 
	

0.43 	0.00 	0.14 
TOTAL 100.43 

ZrKa 	38 
	

RbKa 	211 ppm 
SrKa 	580 

	
ZnKa 	228 

ScKa 	12 
	

BaLa 	802 
GaKa 	95 

	
NbKa 	57 

CsLa 	1 
	

PbLa 
YKa 	5 

K20/Mg0=3.00; Fe0/Fe203=0.729; 
Sr/Rb=2.75; Sr/Ba=0.72; 
K/Rb=393; K/Ba=102.9; 
Al/Ga=730; Ba/Rb=3.80; 
Ca/Sr=57; K/Sr=206 

Specimen no. 60243 
Analysis no. CYIES3 

3.13 	3J60 	5.09 
1.81 
0.15 	11.42 	0.15 
0.56 	0_33 	0.54 
4.51 	3.23 	4.28 

11.34 	91.i42 	11.35 
0.16 	0J07 	0.16 

60.91 	253.1418 	61.36 
15.38 	8.14 15.52 
0.85 	ausl 	0.85 
2.04 	11-51 	2.04 
0.81 	SAO 	0.61 

101.66 

263 
	

2111Ka 	66 PPm 
1690 
	

BeLa 1527 
23 
	

MbiKa 	11 
0.66 4.911La 	7 

212 

K20/Mg0=5.68; RANEe205=0.578; 
Sr/Rb=7.97; Sr/0m=2_11; 
K/Rb=444; K/Ba=6E125,; 
A1/Ga=3539; Ba/RitW.20; 
Ca/Sr=19.00; K/Sr=55.7 

Specimen no. 60244 
Analysis no. 

Fe 2 0 5 	1.35 	1.32 	1.88 
Fe0 	0.47 
MnO 	0.10 	0.07 	0.10 
TiO 2 	0.19 	0.12 	0.19 
Ca0 	2.34 	1.67 	2.25 
K20 	9.29 	7.72 	9.30 
P205 	0.08 	0.03 	0.08 
Si02 	62.97 	29.44 	63.38 
A1 2 0 3 	17.50 	9.26 	17.75 
MgO 	0.57 	0.34 	0.57 
Na 2O 	3.59 	2.66 	3.59 
Loss 	1.03 	0.00 	0.98 
TOTAL 	99.49 

ZrKa 	84 	RbKa 	174 PPm 
SrKa 2668 	ZnKa 	25 
NiKa 	0 	BaLa 	1993 
ScKa 	3 	NbKa 	11 
GaKa 	19 	PbLa 	7 
CsLa 	4 	CuKa 	9 
YKa 	5 

K 2 0/Mg0=6.935; Fe0/Fe203=0.349; 
A1/Ga=4874; K/Ba=38.70; 
8a/Rb=11.45; Ca/Sr=6.3; 
K/Sr=29 

Fe2O5 
Fe0 
MnO 
TiO2 
CaO 
K20 
P2O5 
S102 
A1203 
MgO 
Na2O 
Loss 
TOTAL 

ZrKa 
SrKa 
NiKa 
ScKa 
GaKa 
CsLa 
YKa 

Fe 20 3  
FeO 
MnO 
TiO2 
CaO 
K20 
P2O5 
5102 
A1205 

Na2O 
Loss 
TOTAL 

ZrKa 
SrKa 
GaKa 
CsLa 
RbKa 

CY116-1 

1332 

Specimen no. 60245 
Analysis no. CY117-3 

Fe 203 
	4.09 	7.75 	11.05 

FeO 	5.58 
MnO 	0.18 	0.14 	0.18 
TiO2 	0.76 	0.46 	. 0.75 
CaO 	9.67 	6.91 	9.78 
K2O 	1.20 	1.00 	1.21 
P2O5 	0.16 	0.07 	0.17 
5102 	56.72 	26.52 	56.39 
A1203 	13.97 	7.39 	13.83 
Mg0 	4.54 	2.74 	4.49 
Na20 	2.91 	2.16 	2.91 
Loss 	1.08 	0.00 	0.46 
TOTAL 101.65 

ZrKa 	53 	RbKa 	42 ppm 
SrKa 	159 	ZnKa 	77 
NiKa 	24 	BaLa 	262 
ScKa 	40 	NbKa 	7 
GaKa 	18 	PbLa 	0 
CsLa 	2 	CuKa 	50 
YKa 	37 

K20/Mg0-0.112; FeO/Fe203.1.146; 
Al/Ga.4106; Ba/Rb=6.24; 
K/Ba.38; Ca/Sr435; K/Sr=,63 

Specimen no. 60246 
Analysis no. CY118-3 

Fe202 
	2.40 	7.16 	10.19 

FeO 
	

7.05 
MnO 
	

0.19 	0.15 	0.19 
1102 
	

0.75 	0.45 	0.74 
Ca° 
	

10.05 	7.19 	10.17 
K2O 
	

1.42 	1.18 	1.43 
P205 
	0.14 	0.06 	0.14 

Si02 	55.92 	26.14 	55.61 
A1203 	14.20 	7.52 	14.07 
MgO 
	

5.01 	3.02 	4.97 
Na20 
	

2.66 	1.97 	2.66 
Loss 
	

1.52 	0.00 	0.74 
TOTAL 101.32 

ZrKa 
SrKa 
	

48 	ZnKa 	77 
71 	RbKa 	72 ppm 

NiKa 
	

36 	BaLa 	324 
GaKa 
	

17 	NbKa 	4 
CsLa 
	

6 	PbLa 
34 	CuKa 	119 YKa 

K20/M90=0.121; FeO/Fe203•2.936; 
A1/6o4424; K/Ba..36.38; 
Ba/Rb4.5; Ca/Sr•1496; 
K/Sr•245.6 
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APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide 	Element Nominal Oxide Element Nominal Oxide Element Nominal Oxide Element Nominal 

Specimen no. 60249 
Analysis no. 4-3 

Specimen no. 60250 
Analysis no. 	18-3 

Specimen no. 30251 
Analysis no. JROCK2-2 

Specimen no. 60252 
Analysis no. RP4-2 

Fe205 7.15 5.00 7.07 Fe205 11.20 7.84 11.03 Fe205 1.59 3.21 4.57 Fe205 1.97 1.47 2.12 
FeO FeO FeO 2.70 FeO 0.12 
MnO 0.22 0.17 0.22 MnO 0.23 0.18 0.23 MnO 1.89 1.48 1.88 MnO 0.04 0.03 0.04 
1102 0.97 0.58 0.95 1102 1.24 0.74 1.20 TiO2 0.38 0_23 0.38 TiO2 0.16 0.10 0.16 
CaO 5.41 3.86 5.21 CaO 11.67 8.34 11.64 CaO 2.63 1.63 2.54 CaO 1.01 0.72 0.99 
K20 9.68 8.04 9.75 K20 4.51 3.75 4.58 K20 9.76 8.E1 9.81 K20 6.69 5.55 6.66 
P205 0.23 0.10 0.24 P205 0.96 0.42 0.98 P205 0.09 0.114 0.09 P205 0.03 0.01 0.03 
Si02 55.08 25.75 55.18 S102 50.01 23.38 49.98 5102 55.47 25_93 55.32 S102 68.87 32.20 69.43 
A1205 16.87 8.93 16.94 A1205 11.65 6.17 11.51 A1205 20.30 10.74 20.45 A120 5  15.86 8.40 16.09 
Mg0 1.16 0.70 1.16 MgO 5.39 3.25 5.34 MgO 0.34 0.29 0.34 MgO 0.82 0.49 0.83 
Na20 0.48 0.36 0.48 Na20 0.35 0.26 2.02 Na20 1.75 1.38 1.75 Na20 5.10 3.78 5.10 
Loss 1.42 0.00 1.42 Loss 2.02 0.00 2.02 Loss 1.80 0.80 1.50 Loss 0.54 0.00 0.53 
TOTAL 98.67 TOTAL 99.25 TOTAL 98.70 TOTAL 101.21 

ZrKa 241 YKa 33 ppm ZrKa 77 RbKa 129 ppm ZrKa 163 RIA02 270 ppm ZrKa 96 ZnKa 42 ppm 
SrKa 3864 RI:0:a 233 SrKa 2523 ZnKa 130 SrKa 4636 ZnKm 2030 SrKa 883 BaLa 988 
NiKa 7 ZnKa 140 ScKa 27 BaLa 2257 ScKa 4.3 Balm 3259 NiKa 0 NbKa 9 
ScKa 6 BaLa 12 NiKa 21 NbKa 9 NiKa ' 	2 MIlia,  2552 ScKa 3 PbLa o 
GaKa 24 PbLa 18 GaKa 17 PbLa 0 GaKa 31 Cu re& o GaKa 20 CuKa 47 
CsLa 15.84 CuKa 110 CsLa 0 CuKa 132 CsLa 2 CsLa o 

YKa 20 YKa o 
K20/Mg0=3.55; CaO/Na20=12.480; 
K20/Na20=20.887; Al/Ga=3720 

K20/Mg0=0.355; CaO/Na20=36.851; 
K20/Na20=12.886; Al/Ga=3629 

K 2 0/Mg0=9.49; Fe0/9n405=1.703; 
K/Rb=300; K/Ba=24.86.4 
Ba/Rb=12.07; Ca/Sr=4.106 

K20/Mg0=3.47; Fe0/Fe20 5 =0.056; 
Al/Ga=4200 

Specimen no. 60253 
Analysis no. RP10-3 

Specimen no. 60254 
Analysis no: RP17A-3 

Specimen no. 60254 
Analysis no. RP17B-2 

Specimen no. 60255 
Analysis no. RP19-3 

Fe205 3.18 7.83 11.14 Fe205 8.15 6.51 9.16 Fe205 2.85 LBO 2.83 Fe205 3.28 4.47 6.37 
FeO 7.21 FeO 1.04 FeO FeO 2_95 
Mn0 0.20 0.16 0.20 MnO 0.19 0.15 0.19 MnO 0.07 0.915 0.07 MnO 011 0.08 0.11 
TiO2 0.72 0.43 0.72 TiO2 1.12 0.67 1.08 1102 0.33 0.313 0.32 TiO 2  0.76 0.46 0.75 
CaO 9.42 6.73 9.53 CaO 10.09 7.21 9.91 CaO 3.12 223 2.97 CaO 4_62 3.30 4.52 

K20 1.56 1.29 1.57 K20 5.95 4.94 6.00 K20 11.23 9.32 11.22 K 2 0 6.69 5.55 6.70 
P205 0.13 0.06 0.13 P205 0.71 0.31 0.72 P205 0.04 0.672 0.04 P205 0.31 0.13 0.31 
Si02 55.25 25.83 54.93 SiO2 54.23 25.35 54.23 Si02 63.34 29.611 63.92 S102 59.55 27.84 59.57 
A1205 13.69 7.25 13.54 A1205 13.44 7.12 13.37 A1205 16.03 8.49 16.24 A1205 15.61 8.26 15.63 
MgO 4.76 2.87 4.72 MgO 3.45 2.08 3.42 Mg0 1.02 0_62 1.03 Mg0 1:44 0.87 _1.44 
Na20 1.55 1.15 1.55 Na20 0.88 0.65 0.88 Na20 1.26 O. 1.26 Na 20 3.82 2.83 3.82 
Loss 1.30 0.00 0.50 Loss 0.45 0.00 0.33 Loss 0.22 OJEDD 0.33 Loss '0.38 0.00 0.05 
TOTAL 98.98 TOTAL 99.70 TOTAL 99.61 TOTAL 99.35 

ZrKa 36 RbKa 82 ppm ZrKa 129 RbKa 137 ppm ZrKa 154 RbKat 298 ppm ZrKa 183 RbKa 164 ppm 

SrKa 218 ZnKa 97 SrKa 2464 NbKa 13 SrKa 918 ZnICcm '89 SrKa 2019 ZnKa 50 
NiKa 40 BaLa 344 NiKa 23 PbLa 0 NiKa 7 Bat.= 859 NiKa 7 BaLa 1460 
ScKa 44 NbKa 5 ScKa 16 CuKa 67 ScKa 4 NbKin 11 ScKa 9 NbKa 11 
GaKa 19 PbLa 0 GaKa 19 GaKa 25 PIA= o GaKa 19 PbLa 0 
CsLa 0 CuKa 0 CsLa 0 CsLa 0 Culria 48 CsLa 0.41 CuKa o 
YKa 28 YKa 33 YKa 18 YKa 39 

K20/Mg0=0.139; Fe0/Fe205=2.267; 
CaO/Na20=6.717; K20/Na20=0.662; 
Al/Ga=3816 

K20/Mg0=0.735; CaO/Na20=12.967; 
K20/Na20=4.448; Al/Ga=3747 

K20/71g0=4.685; CaUta20=2.737; 
K20/Na20=5.864; A1t1a=3392 

K 2 0/Mg0=1.977; CaO/Na20=1.337; 
K20/Na20=1.152 Fe0/Fe205=0.899 

Specimen no. 60256 
Analysis no. RP20-2 

Specimen no. 60257 
Analysis no. RP2OPLE-2 

Specimen no. 60258 
Analysis no. RP2001E-3 

Specimen no. 60259 
Analysis no. RP25-2 

Fe2O3 2.03 1.62 2.33 Fe2O3 0.90 0.83 1.18 Fe205 4.12 7_25 10.23 Fe2O3 3.63 3.74 5.33 
FeO 0.26 FeO 0.25 FeO 5.62 FeO 1.55 
Mn0 0.04 0.03 0.04 MnO 0.01 0.01 0.01 MnO 0.22 0.117 0.21 Mn0 0.13 0.10 0.13 
TiO2 0.28 0.17 0.29 TiO2 0.13 0.08 0.12 TiO2 0.76 0.45 0.74 TiO2 0.57 0.34 0.56 
CaO 0.96 0.68 .0.94 CaO 1.38 0.99 1.31 CaO 8.07 5.17 7.93 CaO 3.85 2.75 3.73 
K 2O 6.38 5.30 6.38 K20 11.86 9.84 11.86 K2O 6.93 5.16 7.00 K20 8.26 6.86 8.27 
P205 0.03 0.01 • 0.03 P205 0.00 0.00 0.00 P205 0.08 UM 0.08 P205 0.08 0.03 0.08 
Si02 63.82 29.84 63.97 Si02 63.79 29.82 64.41 S102 52.10 24.3.5 51.99 S102 60.20 28.15 60.34 
A1205 17.59 9.31 17.78 A1205 18.07 9.56 18.42 A1205 12.78 6.376 12.65 A1205 17.23 9.12 17.37 
MgO 0.50 0.30 0.51 MgO 0.23 0.14 0.23 MgO 4.86 2_93 4.83 MgO 0.54 0.33 0.54 
Na20 6.42 4.77 6.42 Na20 1.26 0.93 1.26 Na20 0.53 0_319 0.53 Na2O 3.10 2.30 3.10 
Loss 0.81 0.00 0.78 Loss 1.01 0.00 0.98 Loss 1.74 0.180 1.11 Loss 0.87 0.00 0.70 
TOTAL 99.12 TOTAL 98.89 TOTAL 97.80 TOTAL 100.02 

ZrKa 150 RbKa 238 ppm ZrKa 131 ZnKa 15 ppm ZrKa 173 Mita 169 ppm ZrKa 180 YKa 16 ppm 
SrKa 2751 ZnKa 64 SrKa 2490 BaLa 989 SrKa 1618 Zdna 152 SrKa 3169 RbKa 222 
ScKa 4.5 BaLa 1376 ScKa 4.5 NbKa 4 ScKa 35 BA= 597 N1Ka 8 ZnKa 56 
GaKa 24 NbKa 3 GaKa 20 PbLa 23 GaKa 22 NbItta 12 ScKa 4 NbKa 13 
CsLa 0 PbLa 13 CsLa 0 CuKa 10 CsLa 5.16 Pbt.mt 0 GaKa 23 PbLa o 
YKa 0 CuKa 137 YKa 28 Cult o CsLa 0 CuKa 20 

K20/Mg0=5.429; Fe0/Fe205=0.126; K20/Mg0=21.94; Fe0/Fe205=0.278; K20/M90=0.607; Felffe205=1.364; K20/Mg0=6.52; Fe0/Fe205=0.427; 
CaO/Na20=0.165; K20/Na20=0.654 CaO/Na20=1.210; K20/Na20=10.403 CaO/Na20=16.828; Ka/Na20=8.603; Ca0/Na20=1.373; K20/420=1.753 
Al/Ga=3883 Al/Ga=3073 • 

SEE 



APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide Element Nominal  Oxide Element Nominal  Oxide Element Nominal  Oxide Element Nominal 

%  %  %  %  %  %  %  %  %  % 

Specimen no. 60260  Specimen no. 60261  Specimen no. 60262  Specimen no. 60263 

Analysis no. RP30-3  Analysis no. S4-2  Analysis no. SIO  Analysis no. X44-2 

Fe203  11.95  8.36  11.83  Fe201  1.82  1.28  1.84  Fe201  3.14  2.19  3.12  Fe 20 3  3.20  2.24  3.22 

FeO  Fe0  FeO  FeO 

Mn0  0.17  0.13  0.17  MnO  0.02  0.02  0.02  MnO  0.03  0.03  0.03  Mn0  0.15  0.12  0.15 

1102  1.15  0.69  1.12  1102  0.13  0.08  0.14  TiO2  0.58  0.35  0.57  TiO2  0.30  0.18  0.30 

Ca0  7.80  5.58  7.67  Ca0  0.70  0.50  0.69  Ca0  2.46  1.76  2.37  Ca0  1.50  1.07  1.46 

K20  6.32  5.24  6.36  K20  6.14  5.10  6.13  K20  10.01  8.31  10.02  K 2 0  7.90  6.56  7.92 

P205  1.05  0.46  1.06  P205  0.00  0.00  0.00  P205  0.09  0.04  0.09  P205  0.06  0.02  0.06 

Si02  52.69  24.63  52.57  Si02  68.82  32.17  69.52  Si02  62.78  29.35  63.29  S102  60.04  28.07  60.06 

A1203  15.35  6.53  12.20  A1203  14.84  7.85  15.06  A1203  15.45  8.18  15.62  A1203  17.73  9.38  17.87 

MgO  4.64  2.80  4.59  MgO  0.03  0.02  0.03  MgO  0.91  0.55  0.92  MgO  0.46  0.28  0.46 

Na2O  1.58  1.17  1.58  Na20  4.81  3.57  4.81  Na20  2.30  1.70  2.30  Na20  6.83  5.07  6.83 

Loss  1.27  0.00  1.27  Loss  0.63  0.00  0.63  Loss  0.50  0.00  0.50  Loss  1.06  0.00  1.06 

TOTAL 100.97  TOTAL 97.95  TOTAL 98.26  TOTAL 99.24 

ZrKa  101  RbKa  205 ppm ZrKa  83  RbKa  112 ppm ZrKa  121  RbKa  283 ppm ZrKa  381  RbKa  135 ppm 

SrKa 2229  ZnKa  478  SrKa  820  ZnKa  44  SrKa  950  ZnKa  33  SrKa 4637  ZnKa  89 

ScKa  22  NbKa  10  NiKa  2  BaLa  912  NiKa  9  Bala 1569  NiKa , 0  Bala 3457 

: GaKa  22  PbLa  0  ScKa  3.25 NbKa  6  ScKa  14  NbKa  13  GaKa  28  PbLa  62 

CsLa  5.76 CuKa  83  GaKa  19  PbLa  5  GaKa  25  PbLa  0  CsLa  11  CuKa  0 

YKa  0  CuKa  61  CsLa  0.99 CuKa  163  YKa  24 

K20/Mg0=87.23; CaO/Na20=0.161;  K20/Mg0=4.635; CaO/Na20=1.182;  K 20/Mg0=7.30; Al/Ga=3350; 

K20/Na20=0.840  K20/8420=2.863  K/Rb=486; K/Ba=18.97; Ba/Rb= 
25.61 

Specimen no. 60265  Specimen no. 60265  Specimen no. 60265 

Analysis no. AMPH2  Analysis no. AMPH2  Analysis no. AMPH3 

Fe 2O 3  1.97  1.38  1.98  Fe 2O 3  3.28  10.73  Fe 2O3  3.31  7.56  Fe 2 0 3  3.35  7.65 

FeO  0.14  FeO  7.45  FeO  7.50  0.22  Fe0  7.59 

MnO  0.02  0.02  0.02  MnO  0.29  0.22  MnO  0.29  0.22  MnO  0.21  0.16 

TiO2  0.28  0.17  0.28  TiO 2  0.48  0.29  TiO2  0.47  0.28  TiO2  0.49  0.30 

CaO  0.26  0.19  0.25  CaO  11.79  8.43  Ca0  11.77  8.41 	Ca0  11.91  8.51 

K20  7.45  6.18  7.46  K20  0.86  0.72  K 20  0.86  0.72  K20  0.58  0.48 

P205  0.04  0.02  0.04  P 2O 5  0.07  0.03  P2O5  0.06  0.03  P205  0.05  0.02 

SiO 2  62.12  29.04  62.26  Si02  49.41  23.09  Si02  49.90  23.31  S102  49.58  23.16 

A1203  20.04  10.61  20.34  A1203  14.53  7.69  A1203  14.63  7.74  A1203  15.03  7.95 

MgO  0.20  0.12  0.20  MgO  8.37  5.05  MgO  8.53  5.14  MgO  9.36  5.65 

Na2O  4.66  3.46  4.66  Na20  2.54  1.89  Na 2 0  2.38  1.76  Na2O  2.24  1.66 

Loss  2.02  0.00  2.00  Loss  1.98  0.00  Loss  1.98  0.00  Loss  1.96  0.00 

TOTAL 99.03  TOTAL 101.05  TOTAL 101.67  TOTAL 102.34 

ZrKa  240  YKa  3  PPm ZrKa  29 ppm  ZrKa  29 Ppm  ZriGa  23 PPm 

SrKa 1728  RbKa  236  SrKa  545  SrKa  545  SrKa  227 

NiKa  0  ZnKa  28  YKa  19  YKa  19  YKa  22 

ScKa  3.3 BaLa 1598  RbKa  11  RbKa  11  RbKa  6 

GaKa  26  NbKa  18  CrKa  349  CrKa  349  CrKa  455 

CsLa  0.55 PbLa  57  NbKa  2  NbKa  2  NbKa  2 

CuKa  71 

K20/Mg0=15.85; Fe0/Fe203=0.075;  Rb/Sr=0.018; K/Rb=727;  Rb/Sr=0.018; K/Rb=727;  Rb/Sr=0.029; Zr/P205=0.05; 

Al/Ga=4081; K/8a=38.70;  Zr/P205=0.04  Zr/P205=0.05  K/Rb=706 

Ba/Rb=6.77 

Specimen no. 60265  Specimen no. 60265  Specimen no. 60265 

Analysis no. AMPH5  Analysis no. AMPH6  Analysis no. AMPH7  Analysis no. CY5AMPH 

Fe205  11.43  7.99  Fe 2O 3  3.35  7.65  Fe 20 3  3.50  7_99  Fe 20 3  7.46  14.72  20.71 

FeO  7.93  FeO  6.59  FeO  7.93  FeO  12.23 

MnO  0.35  0.27  MnO  0.23  0.18  MnO  0.36  0.2B  MnO  0.30  0.23  0.29 

TiO2  0.61  0.37  TiO2  0.40  0.24  TiO2  0.65  0.39  TiO2  2.30  1.38  2.26 

Ca°  10.11  7.23  CaO  12.96  9.26  CaO  10.13  7.24  Ca°  11.33  8.10  11.54 

K20  1.17  0.97  K20  0.46  0.39  K2O  1.23  1.02  K20  1.97  1.64  2.00 

P 2 O 5  0.07  0.03  P2O5  0.05  0.02  P205  0.07  0.03 	P 20 5  0.23  0.10  0.23 

5102  48.92  22.85  5102  49.42  23.09  S102  47.90  22.38  Si02  37.23  17.41  36.28 

A1 20 3  15.47  8.19  A1203  14.07  7.45  A1203  14.73  7_79  A1203  12.62  6.68  12.10 

tt4g0  8.79  5.30  MgO  9.30  5.61  MgO  8.47  5_11  MgO  9.39  5.67  9.10 

Na 2 0  2.55  1.89  Na2O  2.44  1.81  Na2O  2.71  2.01  Na 20  1.38  1.02  1.38 

Loss  1.69  0.00  Loss  1.29  0.00  Loss  1.71  0120  Loss  1.89  0.00  0.53 

TOTAL 101.15  TOTAL 101.56  TOTAL  99.38  TOTAL  99.69 

ZrKa  34  CrKa  466 ppm ZrKa  19  CrKa  760 ppm ZrKa  32  Rt8Ga  22 ppm ZrKa  0  BaLa  585 ppm 

SrKa  692  NbKa  3  SrKa  343  NbKa  0.1  SrKa  609  Ceita  437  SrKa 1090 

YKa  34  YKa  19  YKa  21  MW6a  4  RbKa  3 

RbKa  17  RbKa  5 

K20/Mg0=0.579; CaO/Na20=5.456; 
K20/Na20=2.632 

Specimen no.60264 
Analysis no. X50-2 

Rb/Sr=0.024; Zr/P 20 5=0.05; 
K/Rb=581 

Zr/P205=0.04; Rb/Sr=0.019;  Rb/Sr=0.038; K/Rb=418; 

K/Rb=609  Zr/P205= 0.05 

K 20/Mg0=0.0892; Fe0/Fe202=1.639; 
CaO/Na20=9.074; K20/Na20=0.939; 
Sr/Ba=1.86; K/8a=27.96; 
Ba/Rb=195 



APPENDIX 2 - ANALYSED SPECIMENS cont. 

Oxide Element Nominal Oxide 	Element Nominal Oxide 	Element Nominal 

Analysis no. CY18AMPH Analysis no. CY18AMPH Analysis no. CY91AMPH 
Fe20s 3.54 11.47 16.28 Fe203 3.28 11.28 16.01 Fe 201 23.09 16.15 22.71 
FeO 11.56 FeO 11.56 FeO 
Mn0 0.37 0.28 0.36 MnO 0.34 0.26 0.33 MnO 0.52 0.40 0.51 
TiO 2  0.72 0.43 0.71 TiO2 0.73 0.43 0.72 1102 2.14 1.28 2.09 
CaO 11.01 7.87 11.25 CaO 11.70 8.36 11.95 CaO 11.71 8.37 11.83 
K20 1.35 1.12 1.36 K20 1.22 1.02 1.24 K20 3.04 2.52 3.09 
P205 0.03 0.01 0.03 P205 0.00 0.00 0.00 P20s 0.22 0.09 0.22 
5102 43.26 20.22 42.45 S102 43.55 20.36 42.76 S102 36.76 17.19 35.89 
A1203 12.70 6.72 12.29 A1203 12.26 6.49 11.87 A1202 13.91 7.36 13.39 
MgO 10.79 6.51 10.60 Mg0 11.12 6.71 10.92 MgO 6.91 4.17 6.68 
Na20 1.54 1.14 1.54 Na20 1.70 1.26 1.70 Na20 1.33 0.99 1.33 
Loss 3.20 0.00 1.91 Loss 3.20 0.00 1.91 Loss 2.12 0.00 2.12 
TOTAL 100.07 TOTAL 100.65 TOTAL 101.75 
BaLa 172 ppm BaLa 140 ppm Bala 1079 ppm 

Fe0/Fe202=3.27; K/Ba=34.2 FeD/Fe202=3.52 K/Ba=23.4 

Analysis no. CY2DIOP Analysis no. CYMELANITE 

Fe20 2  10.53 7.37 10.29 Fe20 2  25.02 17.50 23.63 
MnO 0.71 0.55 0.70 MnO 0.79 0.61 0.75 
TiO 2  0.09 0.05 0.08 TiO2 2.92 1.75 2.58 
CaO 22.09 15.79 22.51 CaO 32.65 23.33 33.30 
K20 0.08 0.07 0.08 K20 0.05 0.04 0.05 
P205 0.00 0.00 0.00 P 2 O 5  0.10 0.04 0.10 
Si02 52.68 24.63 52.97 S102 34.61 16.18 34.51 
A120 3  1.88 1.00 1.84 A120 2  2.06 1.09 1.98 
MgO 12.19 7.35 12.05 MgO 1.90 1.14 1.81 
Na 2 O 1.13 0.84 1.13 Na2O 1.05 0.78 1.05 
Loss 0.98 0.00 0.98 Loss 0.73 0.00 0.73 
TOTAL 102.37 TOTAL 101.87 
BaLa 0 ppm BaLa 268 ppm 

(' 



Appendix 3 

CIPW NORMS 

The CIPW norms were calculated using a computer program devised 

by Dr Le Maitre (University of Melbourne) and supplied by Dr D. Ellis, 

using the Burroughs B6700 computer at the University of Tasmania. 
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0.00' TOTAL 101.50 

is.t. 	12.44 
tAE-Jts 	0.00 
SI.0EF. 
TOTAL 	92.7?: ;,12 	

54.44 74.65 
21.06 	16.2 

43.79 49.0. 
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0.00 	0.00 0.0000 	2R 	0.000 	DI 	 . 3.55, 2802 	0.00 	0.07 
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.00 	0.00 0.0000 	5 	0.000 	sPH 	 0.00 

	

.00 	0.00 0.0000 	s  0.000 	PF 	 0.00 00 	0.00 0.0000 	1 	0.000 	MU 	 3.00 00 	0.00 0.0000 	NB 	0.000 	AP 	 0.00 

	

9 .47 	 L 160.000 	MAP 	 0.3 0  

	

.00 	 FL 	 0.00 

	

9 .47 	 Py 	 C.0 
CC 	 0.u0 wi.pC MOL.PC 	 mAGN 	0.00 
CHALy 	J.00 56.37 	52.0) 	 SPOD 	C.)0 

	

39.30 44.01 	 H20. 	 :. 0 2 _ 0.33 	4 .0 	 H20 - 	0.00 

EMP.  
0.00 41.07 63.62  0.00 25.45 	16.69 	 TGTAL 	99.47 

	

_ 33.43 19.70 	 FE/F0.30 	0.00 

C1PM NORM 

2" ln W11 5 
IR 	 0.00 Akei 
OR 	 1820 FL201 
AS 	 35.54 	Fru 
AN 	 17.95 	mNL1 
LC 0.00 	mG 
NE 	 0.00. 	C 9 0 

0 

AP 	 0.00 NA20 
pl 	 0.00 	n30 
TM 	 0.00 R20, 
NC 	 C.00 H20- 
Ac 	 0.00 P2C5 
NS 	 0.00' 	CO2 
11$  0.00 OTHER 
DI 	 1.55. ZRO2 
w0 	 0.00 CR203 
MY 	- 2.55 V203 
GL 
CS 
PT 	 411,P11.  

NI 

Cm 	 0.00 	ORO 
Hm 	 -0.00- 	F 
IL 	 0.72. 	CL 
SPH 	 0.00' 	S03 
PF 	 0.00' 	S 
RU 	 0.00 .  1120 
Al 	 0.004 R820 
HAP 
FL 	

Q.24 TOTAL 
0.001E550 

-Py 	 0.00 - TOTAL 
CC 	 0.00. 

 _ 0.00 RATIOS 
0.00. 

0.00 
5P00 
H204 	- 	

0.00.0R.LC.np 
0.73.43.11E 

H20- 	
NOIAN 

MHi. 0.00 OTZ 
TOTAL ----101.56-NE . _ . 
FE/FE•MG _ 00.38i 0 P 

••••CY11  ••••  F60153 

	

14.12 C 	mot.ec 	m0L.PA 

 

4:i!  4:.49  A:88ZA 

	

AL203 	15.4e 	9.53 	0.1w50 

	

FE203 	1.57 	0.1 	0•00 9 8 

	

Fr.0 	1.74 	1..0 	0.042 

	

mN0 	2 	0.10 	C.0017 

	

Mr0 	
8:i 

.5 	1..15 	0.01g1 

	

cio 	4...18 	4.26 	0.0710 

	

NA2,0 	 3.92 	0•0677 

	

n7u 	1.08 	1..i9 	0.0377 

	

1-420• 	4.73 	15.17 	0.26.05 

	

H20- 	0.00 	0.10 	0.0000 

	

p205 	0.10 	0.04 	0.0007 

 

CO2  0.00  0.00  0.0000 
OTHER 

	

vinz 	8 : 82  0 .00  0.0000 

	

0.00 	0.0000 

	

CR203 	0.00 	0.00 	0.0000 

	

V203 	0.0C 	0.00 	0.0000 

 

NIO  0.00  0.00  0.0000 
COO 

	

BRO 	
0.00  0.00  0.0000 

 

0.00  0.00  0.0000 

 

SRO  0.00  0.00  0.0000 

	

F 	0.00 	0.00 	0.0000 
CL 

	

503 	
8 : 88 	0.00 	0.0000 

 

0.00  0.0000 

 

5  0.00  0.30  0.0000 

	

1120 	0.00 	0.00 	0.0000 

	

R820 	0.00 	0.30 	0.0000 

	

TOTAL 	101.16 __ 

	

LESSO 	0.00 

	

ToTAL 	101.16 

il 
AL 
1-ES 
1E7 
MN 
MG 
LA 
NA 
A 
LH 

p 
C 

i1
LR 
V 
NI 
AO 
EA 
SR 
F 
LL 
8 
S 
II 
6E1 
L 16 

5"199  
16.r0S 

25.615 

ATOMS 

0 ., 
0.997 
1.277 
0.04'4 
0.918 
3.73 
6.879 
3.315 

0.000 
0.071 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.CCO 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

RATIOS wT.PC 

CR.LC.np  25.31 24.64 
AS.NE 49.57 51.05 
A0 25.04 24.31 

OTZ 59.81 77.78 
NE 26.7) 14.99 
Pp 14.40 7.23 

CA0•840+SRC - 	36.20 
39 20 . 36.E1 li:i3 
K20911920 26.99 18.78 

,G0 6.47 +11.03 
ALK.R82C _64.52. 61.20 
FE 	AS 	FEC 0 29.01 0_27.77 

0E2/F02•FE3 - 56.83 - 56.85 

, 	• INCLLDES NS.nS.w0•AND SPOG 	A. /N0LuDES PF AN .° RU 	• INCLUDES NS.nS.WO AND SPOo . 
A.I. 0.608,    ' A1 	0 823  	- 
I 

0E+ApAN 	71.69-cAo.aAo•sRe 
	40,1_ ,, ,,p _ 0.001.1420 	-29.97 35.97 

- 1563 .:1 : 12. 55 20 ___ 	 _________AC•QI ,HYe. 4.10.82001820 
	OL•LS 	0.00 

MT•Cm.lim --- 2.28'MOO 	-- -4.55 	0.35 
	 IL•SPHos----0.72_ ALK•R920 _ 	_67.2. 62.60 

:FE As FEC_ 	 28.20 29.04 
011-r.-IND0---71-085 	

_ 
°  

_ 
 

SI UNSAT. 	0.00 . FE2/FE2.403 - 23.94 23.97 

01.45.4N 
NE•LC+np 
AC.OI.Hy. 
OL.CS 
MT•Cri+HM 
IL+SpH.. 

DIFF.INO. 
SI uNSAT. 

78.67 
5.64. 
5.'9 
O .0 
5.12 
1.25 

8C.65 10040  
4.77 mT 

." INCLUDES PF AND RU 

....CT14 	•••• 	#60155 

MT .RC 	MOL.PC 	- MOL.PR 

if85 
69.62 
0.34 

72.21 
0.27 

1.1419 
0.0043 

91203 13.22 11.30 0.1787 
0E203 0.83 0.33 0.0052 

Fru 0.04 0.04 0.0006 
330 0.00 0.0000 
mGC. 0.09 

0 : 00 
0 .14 0.0022 

CAL. 2.08 2.35 0.0371 
11A20 5.15 5.25 0.0331 
820 4.26 2.36 0.0452 

H20. 1.49 5.23 0.0327 
1120- 1.00 0.00 0.0000 
P205 0.05 0.32 0.0004 
CO2 0.00 0.00 0.0000 

OT -,4!R 9.00 0.31 0.0000 
ZPC2 0.00 0.00 0.0000 

CR203 0.00 0.00 0.0000 
9203 9.00 0.00 0.0000 
MID 0.00 0.00 0.0000 
COO 0.00 0.00 0.0000 
5 A0 0.00 0.00 0.0000 
SRO 1.00 0.01 0.0000 

F 0.00 0.01 0.0000 
CL 0.00 0.30 0.0100 

303 0.00 0.0000 
5 

8:80 
0 0.00 0.0000 

LI20 0.00 0.00 0.0000 

.., ..Cy16 	"4..460156 

------ATOMS -------CIPIA - NORmi 	-- 	-wT.PC- MOL.PC - MOL.PR 	-----ATCPS 

_ 
il 5 g:9S3 8T"1:ZA Mi l--  6%:D-7S:i% 1.1141 , i 58.378 	ET,/ CiPw " ::.77 

- 0.0046 .06 TiY1 	0.245 
AL 	18.467 	ZR - 	- 	0.00 , AL263 	19.24 12.32 0.1887 	AL 	19.955 	ZR 	 0.00 

	

0.537 	OR 	- -- 25.15 0E203 	-0.55- 	0.24 	0.0037 	103 	0.391 	OR 	 25.71 

	

1E2 0.029 	
04 	- 	4 i.9 79 	Fria - 8:88 	r1:311 0.0000 

	F02 	0.000 	AR 	 37.99 
11.15 pni 	0.000 	 0.0)00 	PA 	0.000 	AN 

pG 	0.115 	Lc 	_ _ 	_ 0.00 	mG0 	0.00 	0.00 0.0000 	hG 	0.0(0 	LC 	 0.00 CA 	1.916 	NE 	 0.00 	CAO 	2.26 	2.63 0.0403 	CA 	2.131 	NE 	 0.00 
NA 	8.555 	np 	 0.00 N820 	4.49 	4.73 0.0724 	NA 	7.659 	ni. 0.00 
n 	4.674 	HL ----- 	 4.35 0.00 	n20 	 3.01 0.0452 	n 	4.91, 4 	HL 	 0.00 
LH 	8.547 	TH 	 0.00 1120. 	1.30 	4.71 0.0722 	Lh 	7.631 	TM 	 0.00 

	

0.000 	NC. 	 _____ _3.00 1120- -- _0.00 	0.00 0.0000 
F 	0.036 	AC 	 0.00 1 205 	3.01 	0.30 0.0101 	6 ° 	:H9 	ilE 
C 	0.000 	NS 	- 	0.00 	002 	0.00 	0.00 0.0300 	1 

1 

	

0.00 	0.00 0.0000 	
.000 	NS 	 0 20 

2: 

	

0.000 	PS ----- -- --- 0.00 OTHER 

	

0.00 2102 
	 0.00 

ZR 	0.000 	U1 	 1.30 	0.00 0.0000 	ZR 	 0.00 
Cl 	0.100 	NO 	 0.00 CR2I3 	0.00 	0.00 0.0000 	CR 	

la 	V 

:SH g 
0.0) 

V 	0.000 	MY 	 0.22 V213 	0.0 0 	0.00 0.0010 	V 	 0.00 
NI 	0.000 	0L 	 0.00 	NIO 	0.00 	0.00 0.0000 0.00 
LO 	0.0(0 	CS 	 0.00 	CDO 	0.00 	0.30 0.0000 	la 	

.000 	OL 

:8H P 
0.00 

tA 	0.000 	MT 	 0.00 	810 	0.00 	0.00 0.0000 	EA 	 0.00 
SR 	0.000 	Cm 	 C.00 	$RO 	0.00 	0.00 0.0000 	OR 	.000 	Cm 	 0.00 
F 	0.000 	rim 	- 0.83 	0 	0.00 	0.30 0.0110 	f 

	

CL _ 0.0C 	0.00 0.3000 	11. 	:388  'IT  
0.59 

LL 	0.0 0 0 	IL 	 3.08 	 0.00 
S. 
S 	

0.000 	SPH 	 0.00 	50 3 	0.00 	0.00 0.0100 	 .000 	5mH 	 0.00 

	

0.00 	S 	0.00 	0.00 	0.0100 	5 	 0.00 

	

0.000 	PF 	- 

	

0.30 LI20 	0.00 	0.00 0.0000 	LI 	
.0(0 	pF 

LI 	0.000 	RU 	 .000 	RU 

?:103 N:LE"P  

0.00 
SPOO 	 34.35 33.31 	 3100 	0.00 H20. 	 50.76 52.24 	 H2G. 1120- 	0.00 AN 

0.00 	
14.0i 	14.45 	 1120g 

gi'!W. 0.00 otz 
Im4G  101.17 NE 	

57.33 76.e3 
0.00 lc?  

OU 

i7:” 4:8  ;i1g!:G 4:2 

DR•Ab•Am 	73.75 040.840.5RC 	21.36 2; : i% 

7.51 Ing7R020 	

0.00 

,T ,T.: 	7 8:3?) 
11:15=• 

0.00 	
1 (4:n 29.06 	 AC•01•RY., 	0. 0 0 01.05 

PIT.0 0 .0im  0.93 •GO 
0.38 ALA•8920 	

0.00 	0.00 	
OL•CS 

FE AS FEC 	9t:gi 9%:ht 	

mT•Cm.HH 
o.$ IL•SPH... 

0110.140. 	96.56 
SI UNSAT. 	0.001E2/1E2.Fr! 	

111 LI .F SF P. H1 .4 .). 	82.47 
0.00 	0.00 	 _ 	$1 UNSAT. 	0.00 

• INCLUDES 35.85.80 AND SPUD 	* 0  INCLUOES pF ANO RU 	• INCLUDES 95.85.00 AND SPOI, 	 /NCLOES IF AND 90 
A.1. 0.718 	 - 	- 	A.I. 0.627 

OR.LC.KP  
A8.410 
AN 

OT1 
NE 
AP 

CAO•BA04.5RC 
NAZI) 
8200, 82C 

0160 
40.11820 
Fc AS FCC 

FE2/FE2.403 

1820 0.00 0.00 0.0000 
TOTAL 101.17 
LESSO 0.00 
TOTAL 101.17 

NE 	0.000 	AP 	
8 :? 9  117g 	

9 7 : 82 	0.00 0.0000 	FEI 3TO 
0. 0 2 

	

C 160.000 	MAP 	 1 16 :888  
Al 

FL 	 0.00 LES 	1.00 	 FL 	 0.00 
PT 	 0.00 TOTAL 	99.96 	 _ 	- 	PY 	 0.00 

 

--  CC  0.00   CC  0.00 

:P90,  

0.00 RATIOS RATIOS 	wr.PC mOL.PC 	 mAGN 
CHALY 	

MT.PC 501.10 	 NAGN 	0.00 .  0.00 
31.97 30.92 
55.33 56.80 
12.09 12.21 

56.25 75.97 
27.24 15.56 
16.51 8.47 

13.10 22.43 
44.82 50.23 
37.01 27.35 

0.8/ 1.53 
91.41 /0.6 5 
7.65 7.74 

5.01 5.08 



- 	0R+48+AN 	71.27 , C40+840+530- 22.19 28.62 

	

- -- ---NE+1C+KP 	0.00.NA20 	 -29.11 	33.97 

	

AC+0I+HY. 	6.05 K2O.R820 	48.70 37.41 . 
01+05 	0.00 

44.'17 
30.7 3 

8:88 -. 0.00 

7.21 
0.00 

ATOMS - 	CIPW NORM 

	

....CY 	18 	.... 

AT .PC 

6g : ii 

 

tkiR i  ".1;  

 

U48  5:3i 

 

NS  ?:i6 
.41 

#60157 

	

MOL.PC 	MOL.PR 

4 : il 

	

10.38 	0.1672 

 

1:0  8:8W 

 

9:/?  8:12VA 

	

4..+8 	0.0756 
N420 3 . 5 1 3.01 0.061 
132. 0 3.25 2.14 0.0345 

H20+ 2.32 7.99 0.1233 

',I5;; 8:91 8:13 8:287g 
CO2 0.00 0.00 0.0000 

OTHER 0.00 0.00 0.0000 
ZRO2 0.0C 0.00 0.0000 

CR213 0.00 0.00 0.0000 
VOL 

COO 

0.00 0.00 
0.00 

0.30 0.00 
0.00 

0.0100 0.0000 
0.0000 

RAO 0.0C 0.00 0.0000 
. SRO 0.00 0.00 0.0000 

F 0.00 0.00 0.0000 
CL 0.00 0.00 0.0000 

503 0.00 0.00 0.3000 
S 	0.00 0.00 0.0000 

1120 0.00 0.00 0.0030 
R820 0.00 0.00 0.0000 

TOTAL 101.01 
LESSO 0.00 
TOTAL 1C1.01 

RATIOS WT.PC MOL.PC 

OR.LC.AP 26.95 25.22 
45.NE 45.23 46.70 
AN 27.62 27.05 

OTZ 57.70 77.04 
NE 
KP ft:21 "4:1R 
C40+640+SRC 33.45 45.04 
NA20 33.22 35.20 
K20+R320 25.33 19.76 

MOO 12.56 21.05 
ALK+1282E 50.45 45.24 
FE 	AS 	FE0 36.69 32.71 

FE27FE2*FE2 43.30 48.32 

..._ ._ . . . 	.... Cy19 	.... 

ATOMS 	CIPw NORM 	 WI .PC  MOL.PC P101. PR 

i f 5m1;  p" 	4: 4i if83 58:3; 4:11 8:Vit 
A L 17 .6' ?

171:V; 	
0.00 AL203 	13:93 23  11 :3 c s.dA lt  
Inq "PI,  0.71 	0.51 0.0099 

"2  Hi; PG 	
AI,i 9.3 • M4Q 

r  3.641 	HL 	-- 0.00 	K20 	 It 

	

LH 13.59 8 	TH 	0.00. H2 0 . 	..?/ 	1.1; 0.?ig 	CH 1 
P 	: (a2 	',','E  2:38 '0;  0.00 	0.00 0.0000 

0.02 	0.01 0.0001 	P 1 
:8'78  N  0 .00 	CO2 	0.00 	0.00 0.0000 	C C.00 OTHER 	0.00 	0.00 0.0100 

a 	.070 	DI 	 . 0.54 2902 	0.00 	0.00 0.0000 	ZH 
CR 	 0.00 CR203 	3.00 	0.00 0.0000 	CR 4 	:8F8  N  0.00 	0.00 0.0000 	4 
q 
L 	

.000 	CL - 	- 1 -38; "M  0.00  0.00 0.0000 	61 
LA 	

.070 	CS 
000 	MT 	

0.00i. cm,  8:82  8:38 8:833S  VA SR 	.000 	CM 	-- '6:68  im  0.00 	0.00 0.0300 	SR F 	 _ 	0.0 0 ! 	F 	0.00 	0.00 0.0000 	F 
CC 	:888  71!  0.97. 	CL 	0.00 	0.00 0.0300 	CC 
5 	.070 	SPH 	_ C.001 	S03 
5 ' 	.000 	PT 	-- 	0.00 	5 	8:82  8:38 - 8:83SS 
II 	.060 	RU 	 0.0C: 1120 	0.00 	0.00 0.0000 	II 
68 	.CCO 	AP 	 0.00. 3820 	0.00 	0.00 0.0000 	RB " 

	

_ 1 _ 16 .000 	HAP 	 0.50 TOTAL 101.2 7 	 1 16 -- FL 	 0.00:LESS° . 	0.00 	
_ 

 
- 0.00 TOTAL 100.20 

0.00. 	 __ 	. 
MAGN _ 	0.00RATIOS 	_ _ WT.PC MOL.PC 
CHALY 	C.00 
SPUD 	0.00 . 0R.LC+KP 	52.06 48.47 

-M20+ 	• 	2.31.A8+NE 	 39.67 44.02 
H2O- 	0.00 AN 	 3.06 	7.51 
O THERS 	 0.00: 

I.CE . 	0.00'01. 2 	 41.57 	64.06 _______ TOTAL 	101.01.NE 	__ 	_ iE2..21 .! 11 79 .. 0  

	

_ 	FE/FL•MG 	. 0.18._KP  

FTZ 

ZR 

4.94 
0.00 

- 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.70 
4.00 
0.00 
0.00 
0.00 
1.94 
0.00 
0.99 
0.55 

060 	sPH 	0.00 
000 	PF 	0.00 

	

.070 	RU 	0.0u 

	

.000 	AP 	 0.00 

	

.000 	HAP 	 0.05 
FL 	 0.00 
PT 	C.00 
CC 	0.00 
MAGN 	

0.90 
0.30 

CHL 
SPOu Y 	0.00 
H20. 	2.52 
H2O - 	0.00 
OTHERS 	C.00 
51.077. 	0.00 

- TOTAL 	10C.20 
____FE7Fc+MG 	0.00 

OFT+48+AN 	84.52 
_NE+L.C.KP 	4.94 
AC40T+HY. 	4.59 

0.00 
----- MT+CM+HM 	2.93 

IL.SPH.. 	0.55 
DIFF.IND. 	82.25 

	 SI UNSAT. 	4.16 	' 
• 

•• INCLUDES PT AND RU p9 _ 
. _ 

' 
8:1i  8:t 8:83i1 

NE 

	

_ 8:88  N3 LA 	4.1 5 2 	 CA hA 	6.459 	NP 	 0.00 N420 	! ..; 1 	4.:3Z 8:8n8  NA 

- ------- 	----SI UNSAT. 	0.00.FE2/FE2.FE3 -29.09 29.13- 	- -"-- 
INCLUDES NS.KS,WO AND SPOG -  - ... INCL-UDES PT Ati0 - RU--  - . INCLUDES kIS.KS,100 _AND SPOD__ 

, iA.I. 0.574   A.I. 0.860  
._ 

MT+CM.MM -- 4.28 . 800 	- 	---- 0.53 	1.53 
----- --IL•SPN.• 	- 0.97.4113.1020 .._ 80.31 75.24 

	

iFE AS_ 	_ FEC ._ _18.86 _ 20.18_ 
DIFF.INO. ---67009 .  

if 5,1:N/ 
AL. 	20. 1! 5 

	

IL! 0.536 	AU 
8:11i 

.473 
244 	KY 

	

.375 	HC 

	

.178 	TN 

	

.060 

.015 	" AC 

	

.000 	NS 

	

.070 	KS 
000 	la 
.060 
070 	HY 
000 	DI 

	

.060 	,101 i 

.000 

	

.070 	CM 
070 	HM 

	

.000 	IL 

....71192 	•... #60158 	 ....CY21 	•... 060159 . _ -, 	 _ 
T 

	

WI .PC MOL.PC MOL.PR  -------ATOPS - 	 -- 	 CIPW- NORM 	-- 	 -- ACMS WT.PC-401.?C MOL.PR 	 LIPW NORM. 
. 	_ 	. 	. 

M5. 	59.01 62.6Z 0.9828 	5/ 52.915 	OTZ  	 8TZ 
0.2E" 0.2Z 0.0035- 11 	0.159 	- C 	 8 -28 ifH - '1°4 6 ?)::1 	:Mt 	if 5-.qii 

A1213 	19.51 12.19 0.1913 	AL 20.607 	ZR 	- -0.00 AL203 	11.35 	8.54 	.1353 	AL 14.495 	ZR 	 1.P 
7E203 	2.44 	0.97 0.0153 	FE3 	1.645 	OR 	____44.03. 7E203 . _2.03 	0.30 . .0127 	7E3 1.356 	OR 30.91 

	

7E0 	0.71 	0.63 	0.0099 	FE2 	0.522 	AB 	 32.42 	FED 	1.7? 	1.57_ 	.0249 	7E2 1.329 	AB  
MNO 

	

MOO 	
0.12 	0.11 0.0017 	MN 	0.091 	AN 	 9.24 	MN... 	0 .07 	0.06 	.0010 	8%i 	I.JU 	in 

1 :11  

	

4.51 	0.14 1.0131 	0.775 	L 	- - - - --0.00 - -MOO 	- 2.34 	3.66 	.0530 	8 

	

CO 	.29 	3.74 0.0587 	CA _ 3.159 	NE . ' - __4.90. 	CAO 	3.63 	4.1: 	.0656 	CA 	3.511 	NE 	 0.00 
5A20 	.90 	5.04 0.0790 	NA 	8.512 	NP 	 0.00 - NA  20 ' 	1.78 	3.85' 	.1613 	NA 	6.506 	NP 	 0.01 

	

620 	.45 	5.04 0.0791 	K ' 	8.515 	HL --  --- 	 - 0.00 -  KZO 	5.23 	3.31 	.0555 	K - 5.925 	HL 	 0.00 

	

420+ 	.42 	8.56 0.1343 	CH 	14.4E6 	TM - 	 0.95 	3.43 	.0544 	OH- 5.305 	TM 	 0.00 
H20- 	40 	0.30 0.000 0 	0.07 0 	NC 	

-0.00 H20. 

	

0.00. 1420- 	. 0.00 	0.01 	.0100 	. 	0.C10 	NC 	 0.00 
P205 	.09 	0.04 0.0006 ' - P 	 0.00 P205 	0.16 	0.47 	.0011 	P - 0.120 	AC 	 0.00 

CO2 	.00 	0.00 0.0000 	C 	
0.005 	AC 

	

0.070 	NS   - 0.00 	CO2 	0.01 	0.01 	.0000 	C 	0.710 	NS 	 0.01 
OTHER 	.00 	0.00 0.0000 	0.000 - - XS --------- 0.00-OTHER 	0.00 	4.00 	.0300 	0.000 	KS 

CR203 	.0C 	0.00 0.0000 	CR 	0.000 	WO 	 0.00 	0.00 	.0000 	CR 	0.000 	WO 	
tr 
0,00 

ZRO2 	.00 	0.00 0.0000 	ZR _ 0.070 	DI ._ 	 _2.65 ZRO2 	0.00 	0.01 	.0000 	ZR 	0.000 	DI 

V203 	.00 	0.00 0.0000 	V 	. 	Y 	
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- 11 . fg 	7 
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0.00 	MGU 
0.00 	(AO 
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0.00 
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120. P2n5 0.33 3.30 0.0461 LH 5.109 TM 
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0.000 	
fAl  

0.00 	H20. 	0.65 	2.48 0.0361 	Lm 	4.043 	TM 
.00 

N 2:88  3:41  8:31 3:834i  P  1ZE 
OTHER 

ZRO2 

CO2 
0.00 	0.00 0.0000 
0.00 	0.00 0.0000 	C 

	

0.000 	KS 

	

0.000 	NS 
-- 0.00 OTHFR 

0.00 	CO20 	0.00 	0.00 0.0001 	C 

	

- - 
.000 
	il  qt".8(1 

	

CR203 	0.00 	0.00 0.0000 	ER 	0.000 	MO 	 0.57 CR2 0 3 	

3 : 88  0.00 0.0000 

0.00 	0.00 0.0000 	CR 

	

0.00 0.0000 	ZR 

	

.0PC) 	we'  0.00 
c • '.) Z 0.00 	0.00 0.0000 	ZR 	0.000 	01 	 14.32 	ZP.02 

	

V203 	0.00  0.00 0.0000  4  0.000  HY  -- 0.00  V203 	0.00 	0.00 0.0000 	V 	 1.19 

 

RIO  0.00  0.00 0.0000  NI  0.000  A  0.00  0.30 0.0000  NI  
.000  HY 

	

.000 	(IL 	 0.00 

 

COO  0.00  0.00 0.0000  CO  0.000  8:00  24t);  0.00  0.00 0.0000  CO 

 

 .000  Cs  0.00  

	

840 	 0.00 0.0100 	tA 	0.000 	MT 	 3.53 	PAO 	 3.5r 

 

SRC  0:88  0.00 0.0000  SR 	0.000 	Cm 	
0.00 	0.00 0.0300 	44 

	

F 	0.00 	0.00 0.0000 	f 	
.000 	Cm 

 

.CCO  NIT 

	

F 	0.00 	0.00 0.0000 	f 	0.000 	HM 	
0.00 	SRO 	0.00 	0.00 0.0000 	SR 	 0.00 

0.0C 	0.00 0.0000 	LL 	0.00Q 	ilt,H 	
0.35 

	

CL 	0.00 	0.00 0.0000 	LL 	
.000 	HM 	 0.90 

CL 

	

503 	0.00 	0.00 040000 	S 	0.000 	
1.41 

0.00 	0.00 0.0000 	S 	
.000 	IL 	 1. CS 

1120 

 

.5  0.00  0.10  0.0000  .5 
0.00 	0.00 0.0000 	LI 	0.000 

0.0(0• PT 	
M 151020 	

0.00 	0.30 0.0000 	5 	- .000 	PT 	 0.00 

	

.000 	SPH 	 0.00 

	

R820 	0.00 	0.30 0.0000 	he 	0.000 	:V 	
0.00 	0.00 0.0000 	V 	.0 0 0 	RU 	 0.0C 

0.00 	R820 	. 0.00 	0.00 0.0000 	 0.00 

	

T 0 TAL 	9).55 	 0 160.000 	HAP 	 0 8  1 . 6 7.(0)2 
	AP 

	

L.SSO 	0.00 	 FL 	 8:'68 MI5 	98,01 	 FL 	 8:N 

	

TOTAL 	99.85 	
E/  0.00 TOTAL 	93.42 Py 

CC  
0.00 

0.00  0.00 

	

RATIOS 	WT.PC MOL.PC 	
tVY 0.00 

0.00. RATIOS 	MT.P0 MOL.PC 	 mA0N 	0.00 
CHALy 	0.00 OR•L0.131. 	63.42 62.12. 	 SPOD 	0.00 0R+LC+KP 	56.85 55.72 	 0.00 

AN 	 T.V) 3 3:gt 	 H20 - 	0.00 AN 	 10.32 10.13 	
*1+- . 0.64 

	

AB.NE 	 M20+ 	0.62 48.41E 	 32.83 	34.15 
1120 - 	0.00 

OTHERS 	0.00 

	

. 34.33 19,24 	_ 	
-- % FT: NE 

QTZ 	 47.93 70.00 	 - 5 .011. - 	0.00 'OTZ 	 - 5I.OEF. 
OTHERS 

0.00 
0.00 

1 7A:tt. li:il 	 T O TAL 	90:8,1 16 	-18.90 11.79 
- A6.77 69.97 

92.42 
R9  0.26 .FE/Ft•MG 

040+640.5R0 	29.54 	38.15 	 OF24.48+AN 	73.44 CA0+840+5R0 	13.73 25.23 	 OR348.AN 	55.06 
5620 
K20+9320 	

19.19 22.42 	 NE+LC+KP 	0.00 N020 	 23.35 29.42 	
th1: 10:g. 	1 .3? 

	

51.27 	39.42 
0L+LS 
Ac+91I+69. 1i0.1g 920.9820 	57.39 46.36 

0L+CS 	0.00 
110 	 14.74 	25.34 	 - 	M 4.CM 4.104 	3.58 IMGO 	 - 4.01 	7.55 	 MT+Cm+Hm 	3.54 

FE As FEC 	24.11 23.29 	
____ 	1 .sPH.. 	1.41 IALK+RB20 

FE AS FEC 	
-69.6; 64.62 

	

26.30 27.83 	
01L+SPH“ 	1.23 

• 
- - - 	DIFF.1ND. - 76.79 	 DIFF.IND. 	60.02 

7E2/FE2+4E3 	41.21 41.23 	 51 UNSAY'. 	0.00 FE2/FE2+FE3 	48.71 48.71 	___ 	 SI uNSAT. 	0.00 1E!  
INCLUDES NS.K5.w0 AND 5 1.00 0 0 10  --”-_/NCLUDES_PF AND_ RU 	INCL0DES0 NS.KS.WO AND_SPOL_ --  •• INCLUDES PT ANO RU 

_  A .I. 0.816  /  _ 

44*.Cy220  #60160 

MT.PC NOL.PC mOL.PR ATOMS 

"" #60161 

CIPm NORM 	 MT.PC M0L.00 MOL.PR  

ALKfR320 	61.15 51.33 

h -r 

1 0 

....Cy25 	"" #60162 ••••CY 26 	"" #6026 -- 

	

wT.PC HOL. 0C MCL.PR  -•----- -ATCMS 	--CIPA--NORM---  ---- - ----WT•P:- MOL.RC - 

.0115 	ii . 5 ,1 : il$ 	ez: ___ 	1 ...-81 	p8i 	5,3, : n _7 i:?; 	.041 

.0161 	 .002 
1510 	AL 	17.380 	 .1803 

.0153 	FE? 1.640 	SP, __ 	220 MI _ 1 ;:N 1 i:'; .0134 

.0214 	FE2 1.524 	AB 	 38.41 	0E3 	0.11 	J. 1 	.0925 

	

0.03 	3.03 	.0011 .0125 	lt,1 	(1.M6 	AN 	----- 12.60 	'040 
.041 9 	 9 	LC 	- 	- 0.00 	mGC 	0.01 	0.02 	.0002 
.0773 	CA 	4.134 	NE 	_ 0.00 	CAO 	1.66 	2.04 	.0295 
0732 	NA 	7.650 	RP 	----- 0.00 	NA20 	5.13 	5.39 	.0827 

.0434 	K 	- 4.661 	HL 	- ------0.00 -- 920 	7.15 	5.22 	.0 7 59 

.1393 	pH 	14.554 	TH 	- 	0.00 	4120' 	0.31 	1.11 	.0172 

.0000 	0.000_ NC 	_ _0.00 	H20- 	0.00 	0.0) 	.0001 

.001 7 	P 	0.191 	AC 	-- - 	0.00 	P205 	0.00 	3.3) 	.0100 

.0001 	C 	0.000 	NS - 0.00 	CO2 - 0.00 	0.31 	.0000 

.0090 	0.006 	KS 	- 0.00 OTHER 	0.00 	0.00 	.0000 

.0000 	ZR 	0.000 	OI 	_ 5.31 	zR02 	1.00 	3.11 	.1)00 
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0.05  °.°1 7  0.23 0.00.2 
0.14 0.0020 
2..9 0.0356 
1.14 0.1164 
.o0 0.0172 

0.10 0.0100 
0.00 0.0000 
0.00 0.0100 
0.00 0.0000 
0.00 0.0000 
0.10 0.0100 
0.00 0.0000 
0.00 
0.00 

0.0000 
0.0000 

0.00 0.0000 
0.10 0.0000 
0.00 0.0000 
3.00 0.0000 
0.00 0.0000 
0.10 0.0000 
0.00 0.0000 
0.00 0.0000 

GR+10+3115  77.10 76.06 
AB+NE 22.25 23.30 
AN 0.65 0.04 

OTZ 45.11 70.43 
NE 11.20 6.93 
AP 40.69 22.63 

CAo+8A0+5RO 0.93 1.27 
NA2C 16.6. 23.15 
A2O+RR20 92.53 75.57 

mG0 0.33 1.70 
ALA +R820 83.58 80.24 
FE 	AS 	FEC 15.60 18.05 

FE2/FE2•FE3 7.73 7.76 

44.404, 23 
	

".. #60165 

ATOMS 	C!Pw NORM 	 wT.P0 	mOL.eR-• 	ATE-MS 	CIP4 NORM 

i1  

 

.,:?,9  iiPi  6 :11 7 :11 6:Air  ii 4:fli  Pri 
- 

AL 	20.060 	6g 	0.00 4120i 	15.e3 	10.45 	0.1551 	AL 	1e.65e 	tf4 
to  1.7K7 	 64.78 FE203 	 - 	0.E6', 	CR 
1(2 	0.1c9 	AB 	

1.27 	U. 	0.0980 

 

S:3,1  4" 	

0.4. 	0..1 	0.0101 	Fr.2*  0._13 	AP 

	

18.70 	F1.0 

81g 1.1 
LA 	0.110 	

0.01 	0.41 	0.0001 	mu 	Q.Q0m 	AN 

KA 	1.9 0 1  KP 	
0.00 

	

0.00 532) 
n19  S:Ri  3 .A: 8:3N 'a  i:..T.  '4' 

K 	13.020 	HL 	 0.00 	A20 	
3.14 	3..1 	0.050 

	

5.50 	6.15 	'.0 9 1S 	A 	
.509 	AP NA 

	

9.910 	91- 
14 	4.163 	TM 	 0.00 	m206 	0.5e  2.41 	.0311 	0,1 	3.351 	TI 

0.000 	NC 	 0.00 	420- 	0.00 	1.11 	.0131) 
P 	0.000 	AC 	 0.00 	P205 	0.00 	0./3 	.0100 	P 	

0.000 	NC 

	

101.N 0 PCIF5  
0.00 	0.30 	.0000 	C 

	

0.00 	0.3a 	.0000 	
0.80  nti Cs 1 	0.000 	NS 

ZR 	8:gg  " 	 0.00 	ZRO2 	0.00 	0.30 	.0000 	ZR 	0.000 	DI 

	

0.000 	KS 

N 

 

)R0.000  cm 

 

0.03  3.1  .0000  SR  0.000  Cm 
F  0.000  Hm  . 3:g2. 	SRO 	 1  

	

F 	0.00 	0.00 	.0100 	F 	0.000 	H4 
CL 	0.000 	IL 	 0.40CL __ 0.00 	0.11 	.0103 	CL 	3.010 	IL 
S  0.000  SPH 
t  0.000  PT  

2:22 	303 	0 .00  0.10  .0000  S , 0.000  SP1 

 

0.00  0.11  .0100  3  1.000  PF 
LI 	0.000 	RU 	 0.02 1120 - 	0.00 	0.01 	.0000 	LI 	0.000 	AU 
RE1 	0.000 	AP 	-0.00 	RB20-0 - 0.00- 0.00 	.0000 	Ra 	0.000 	AP 

	

1 160.000 	HAP 
FL 

	8.00 TOTAL 	99.45 

	

.00 LESS° --- 0.00 	
_ 0 160.000 	thle 

p y  _ 	
- 0.00 TOTAL 	98.45 	 - 	 PY 

Wy 

97.51 Nr. TOTAL 	 15.41 	9.13 

_ _ 

5  __  _  -  FE A FE0  11.94 	13.41 

--- 	'MT+04+1.14 	2.52 4G0 	 9.17 - 	0.75 

- 	NE.LC4mP 	0.00 •420 	 25.54 	33.45 

- 0IFF.IND. - 9046 °  

CL+CS 	C.00 

DR+A8+AN 	84.02 C40+940+SR0 - 4.32 - 	6.26 

SI UKSAT. - 0.00 - FE2/FE2+FE3 	28.2 -5- 26.26 --- 

A0+01+hY. 	0.32 K21)+9P20 	70.09 	60.30 

IL+SP31... -0..2 ALK+REP0 	37.72- 95.434 
._ , 

 

0R+Ad+AN 

-SI 1NSAT.  0.00 MI 

4T+Cm+H4 

DIF.0 .160. 	92.37 pm 

NE+11.+KR 
AC+0,+Hy. 
0L+C, 

1L.Sem.* 

14100E4 PT AND RU 

WT.PC MOL.PC 
- 	

0.00 RATIOS 	=I _ mT.PC MOL.PC 	 44:03 

CR 	- 0.000 

	

0.00 CR203 	0.00 	O. )1 	.3100 	CR • 0.0/0 	w0 
4 	0.000 	MY  

	

0.32' V203 	0.00 	0.00 	.0100 	V 	0.000 	MY 
hI 	0.300 	01 	-0.00- 	NIG 	0.00 	0.11 	.0000 	NI 	0.000 	UL (0 	0.000 	CS 
EA 	0.200 	MT 	

- 0.00. 	COG 	0.00 	0.10 	.0000 	CO 	0.000 	CS 

	

C.o0 	840 

	

0.00 	0.10 

 

.0000  BA  0.000  MT 

0.00 	 CHALy 
SPa 	0.00 OFOLC+KP 	63.52 62.25 	 sef.0 
H20+ 	0.67 A9+NE 	-- . 	.13.21 	34.51 
H20 - 	. 	0.00 46 3.29 	3.22 	

H20+ 
)120 -  

OTHERS 
51.0EF. 	--- g.gg OTZ 

	

-53.41 -  74.41 	 EIngP. 
- 107 AL 

FE/FE+MG_ --0.00 KP 	 31.09 	16.46 	 FLIF.;.+mG 

CC  0.00  CC 

*.INCLUDES NS.KS,WO_AND SPOT; 	5*  INCLUDES PF AND RU 	• I6:11015 NS.KS• 40  AN))  SPOD 
A.I. 0.848  A I 0 914 __ 

_ 

Y29 	• *.**. #60166 
 

•••• c Y 30 	""#60167  -•- 

m
i 3 3.30 

1.01 
41203 19.25 

	

1 E203 	4.61 

 

F4  
1.90 

4 0.14 

	

MOO 	0.93 

	

CAO 	5.42 

	

NA20 	3.32 

	

1)20 	9.77 

	

920* 	1.59 

	

420- 	0.00 

	

P205 	0.20 

 

CD?  0.00 

	

OTHER 	0.00 

	

ZRO2 	0.00 

	

0R203 	0.00 

	

w203 	1.00 

 

410  0.00 

 

COO  0.00 

	

SAO 	0.00 

 

SRO  0.00 

	

F 	0.00 

 

CI  0.00 

 

SO!  9.01) 

 

S  0.03 

	

1I20 	0.00 

	

R820 	0.03 

	

TOTAL 	99.50 

	

LESSO 	0.00 

	

TOTAL 	99.50 

AO .L.Pc CL.PR - 

57.41 .610 
0.33 .0125 

11.99 .1790 
1.93 .0289 
1.77 .0208 
0.17 .0125 
1.13 0230 
6.47 .0906 
3.31 .0336 
6.24 .0931 
5./1 .0303 
0.00 .0001 
0.77 .001. 
0.00 .0/00 
0.00 .0101 
0.09 .010) 
0.00 .0000 
0.11 .0100 
0.00 .0000 
0.11 .0191 
0.10 .0100 
0.11 .0000 
0.)) .0000 
0.01 .0000 
0.  3..) .0001 
0.00 .0000 
0.10 .0000 
0.00 .0000 

64.41 
	

57.11 
24.34 
	

32.87 
11.13 
 

9.93 

57. 47 
	

60.31 
21.22 
	

14.49 
41.22 2).21 

30. 93 
	

39.72 
18.96 22.01 
'0.01 
 

18.2r 

4.95 
	

9.1' 
62.7, 
	

57.03 
12.32 
	

33.75 

 

_ 

FE3 3.233 	OR 	51.34 FE203 	_1.90 _0.71 	0.0119 	FE3 1.210 	20 

F 	0.000 	314 	 2.00 	
0.01 -- 1.)1 0.000) 	SR 	0.000 	Cm 

II  1.000  PU 

MN 	1.144 	AN 	 9.00 	4140 	
0.11 	1.19 	0.1115 	FE2 0.0 7 e 	A8 

MG 	1.340 	L E  

C 

Cd  0.000  CS  0.00___ COO  0.00  0.30 0.0100  CO  0.000  CS  
1.11 

CR 	0.000 	AO 	 4.19 cR203 	0.00 	J.)) 	0.009) 	CR 	0.010 	*0 
V 	0.010 	HY 	--- 	0.00 	V203 	0.00 	0.0g 	0.0101 	V 
NI 	0.000 	01 - 	--- 0.00 	410 	

0.000 	MY 

dA 	0.000 	MT 	 3.73 	8A0 	0.00 	0.31 0.003 	 0 . 9 3 

CL 	0.010 	IL 	 1.92 	CL 	0.00 	3.10 	0.0)10 	CL 	0.010 	IL 

RS 	0.000 	AP 	 0.00 	R029 	
0.00 - O.)) 0.000) 	LI 	0.000 	R 

	

0 150.000 	HAP 

	

FE2 1.504 	A9 	 9.60 	FED 	 32.41 

CA  5.496 	N 	 10.01 
NA 	5.0 9 0  AP  0.00  4820 	

1.31 _ 1.59 	0.0234 	CA 	1.118 	N 

K 	10.536 	HL   0.00 	520 	7.62 - 4.11-  0.1309 - K 	8.278 	HL 	 0.01 

	

04 10.037 	TH 	 0.00 	1420+ 	3.34 	12.6.5 	0.2131 	0m 21.674 	TM 	 0.00 

ZR 	0.000 	OI 	_ 5.10 	ZPO2 	0.09 	0.10 0.0000 	ZP 	0.000 	01 

SR  0.000  CM 

S 	0.000 	SP4 	 0.00 	503 	0.00 	3.01 0.0000 	S 	3.000 	SPi 
S 	0.000 	PF - 

P 

TI 	0.719 	C 

	

AL 20.355 	ZR 

	

_ 1 50.432 	0T2   0.00 	3102 	67.77 66.43 	1:12773  _ 
Ti

1 	57.349 	OTZ 	13.97 

	

--ATOMS 	C/P9- 40R4- 	AT.P0 40L.RC- MCL.eR 	ATOMS 	CIP4 mcRm 

 

0.000  NS 

	

0.160 	A 	
0.090 	NC 

	

0.000 	NC 	 0.00 	1420- 	0.00 	O.)) 	0.0100 	 0.01 

	

0.000 AS  
 SI; - PM 

SPUD 	0.00 09.Lc.13P 	35.67 	54.52 	 6.30 
H2Q+ 	1.53 48+4E 	 H P21-13 	3.84 

CHAO' 

H2J- 	0.00 AN 	
40.20 	41.64 

OTiERS  0.00  
_ 

PT- - 	-- 0.00 TOTAL 102.71 

UIGN 

TOTAL 	99.50 NE 	
OLF, 	0.00 SI.OLF. 	0.00 QT Z 	 32.P0 	73.71 	 ST.  

FE /F 

FL - 	0.00 LFSSO 

L+40 	 28.00 	14.86 	 FE/FLAME,
10 g ..(7); 

	

- -- 0.00 	SRO 

	

_ 0.00 0THER 	

0.00 	0.30 0.0000 	P 

0.00 

0.30 AR 	
19.20 	11.35 	 TOTAL 

0.47 TOTAL 	102.71 

0.00 RATIOS 	--- -I4T.PC mCL.PC 	

_ 	_ 

0.00  5 
0.30 	1120 	

0.00 	1.00 0.0001 	S 	0.000 	PT 	 0318  

0.00 	MOO - 0.18 	0.25 0.0)45 	4; 	0.227 	LF 	 0.00 

0.00 	1102 - 0.1. 	0.11 0 .091 3  

	

0.00 41203 -15.71 	9.15 0.1541 	AL 15.671 	ZR 

	

F 	1.00 	1.11 0.0100 	F 	0.000 	H4 	 1.25 

0.00  0.00 0.0000  C 

0.00  0.00  0.0000  NI  0.01)0  01 

0.30 	0.25 0.0042 - 44 	0.215 	AN 	 3.17 

0.00  0.11  0  
3:(0)gg  ,A.,.; 

0.00 	0.01 0.0000 -930.00Q 	AP 	 Ng 

0.00 

3.43 	3.87 	0.0518 	NA 	6.234 	AR 	 0.00 
0.00 

	

3.96 	3.94 	 H20 - 	0.00 

 

0  9A  0.000  MT  
0: 

	

0 163.010 	H4p 

	

 0.039 	C 

 

0.000  AS  80 ...0 

5Vr  
S:S3 

FL 

OTH 1- 45 	0.00 

u 

 

4 (1.F. 

3.09 

0.013 
0.00 

0 

op+Ad.A4 
	

60.62 
0.30 

Ac.now. 
	

1..94 
- 01*C, 
 

0.00 
47+04.H4 
	

2.19 
IL•sem" 
	

o.ec, 

OIFF.10. 	/1.41 
SI uNSAT.  0.00 

0P+10+KP 
49+h2 
AN 

1TZ 
NE 
KP 

0A0+3A0•SRO 
4420 
K20+1(820 

AGO 
AL)) +14620 
FE AS FED 

RATIO S 	. 9T.PC 

FE2/FE2.FE3 	33.43 	33.42 

140110ES 45.:45.1.0 ANO SPUD 	INCLUOE, PT AND PJ 

A.I. 0.820 
140110E5 N5.53.60 ANO SPOO 

A.I. 0.926 
11CLuDE., PT AN)) RU 



AT6ms 

19.053 

0.047 
0.. 5 5 
1.349 
1.859 

11 :129  74 

0.c00Ns 
0.C-)O 	Ks 

29 	0.000 	01 
CR 	0.000 	WO 
V 	0.000 	MY 
VI 	0.000 
CO 	0.030 
BA 	0.000 
SR 	0.6)0 

0.000 
CL 0.000 

0.00 
0.000 

LI 	0.630 
Ra 	0.000 
0 16).000 

%41P4 NORM  

6,.„ F6203 
12.1 9 	FEU 
4.7o 	MNU 
0.30 	MOO 
0.01 	CAO 
0.00 NA21 
0.0)  f(?0 
0.00 H20+ 

8:33 :lin 
0.30 	CO2 

- 	0.)) OTHER 
_ 1.17 2902 

0.30 CR2J3 
0.23 V203 
0.00  NIO 
0.33  COO 
0.00 	SAO 
0.00  SRO 
1.41 

_ 0.47 
0.14 	SC3 
0.00 
0.00 1120 
0.00 9220 
0.3 9  TOTAL 
0.00 LESS) 
0.00 TOTAL 
0.00 
0.00 RATIOS 
0.):) 
0.30 0R+LC+AP 
0.33 AB+NE 
0.33 AN 
0.33 
0.00 DTZ 

98.50 NE 
0.30 KP 

.101. PC 

1 . )6 5.zz 
12.26 
1.ii 
0.14 
0.05 
0.42 
0.)4 
33) 
h. ii 
2.11 
0.00 
0.01 
0.0) 
0.4) 
0.03 
O. )) 
0. )1 
0.03 
0.31 
0.00 
0. )3 
0.10 
0.0) 
0.00 
0.00 
0.3) 
0.00 

NOL.PR 

.0031 
0.17.4 
0.0193 
0.0421 
0.0004 
0.0002 
0.0177 
0.05)2 
0.0911 
0.0105 
0.0000 
0.0001 
0.0000 
0.0101 
0.0100 
0.0000 
'0.0000 
0.0000 
0.0000 
0.0003 
0.0000 
0.0000 
0.0000 

-0.0000 
0.0000 
0.000) 
0.0000 

4 T .PC moL.PC 

	

63.74 
	

62.44 

	

33.77 
	

35.12 

	

2.4/ 
	

2.44 

47.94- 7 0.05 

	

17.44 
	

10.73 

	

$4.54 
	

19.17 

FTZ 

29 
oR 
AU 
AN 
LC 
NE 
AP 

S?.44 
0.25 
17.90 

3.09 
0.20 
0.05 
0.01 
0.4S 
3.42 
9.74 
0.55 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

97.56 
0.03 

97.56 

AL 
FE .  
FE, 
MN 
40 
CA 
NA 

01 

QL 
L5 
9T 
CS 
mm 
IL 
SPA 
PF 
AU 
AP 
HAP 
FL - 
PY 
CC 
MCA 
CHAL Y 
S POO 
H20+ 
H20- 

EfIg?. 
t2Pt.NG 

mCd) 
AIR '8021) 
FE AS FE0 

	

4.73 
	

12.13 

	

.9.20 
	

55.59 

	

33.97 
	

34.21 

RATIOS 

oR.Ic•KP 
A34, 441 
AN 

OTZ 
NE _ 

040+5A4+5R0 
NA20 
K2O+RR20 

WT.PC MOL.PC 

.1.42 
	

52.57. 
30.34 
	

1.0.53 
8.09 
 

6.y1 

35.5$ 58.09 
26.3s 

	
113.24 

38.00 23.66 

32.0.2 
	

40.41 
22.70. 
44.54 ii:gi 

55.33 
1.23 

15.26 
5.72 
1.79 
0.12 
2.27 
4.41 
2.31 
7.00 
1.11 
1.00 
0.46 
1.00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
0./0 
0.00 
0.00 
0.0J 
0.03 
1.01 
0.00 
0.03 

99.03 
0.00 

99.00 

61.56 
1.33 

10.01 
2..0 
1.67 
0.11 
3.77 
7.55 
2..9 
4. 97 
9.12 
O. 3) 
0. 25 
O. )1 
0.01 
0.00 
O. )0 
0.0) 
0.01 
3. 3 ,3 
J. )1 
O. J1 
0.00 
1.•)) 
0.00 
O. )) 
0.00 
0.00 

:(3IU 
.1497 
0355 

.1249 

.0017 

.0563 

.1143 

.0373 

.0743 

.0416 

.0103 

.0034 

.0001 
0000 

.0000 
0000 

.0003 

.0000 

.0001 

.0301 

.0000 

.0001 

.000) 

.0000 

.310) 

.0000 

.0003 

44.. 9  
13.55 
17.3A 
0.00 
4.55 
1.52 

71.94 
11.32 

	„ 	 Y31 	•••• 060168 

ioL•iac .mCL•eR 

	

IIP 	5 (111 

	

AL26 	17.47 

	

F2203 	F.41 

	

FEU 	0.1b 

	

MNO 	0.00 

	

.400 	Q.S3 

	

CAO 	i.S. 

	

NA20 	2.15 
A20 

,42 O• 

	

H20- 
	8:8?. 

	

CO2 	0.13 

	

OTHER 	0.00 

	

2902 	0.00 

	

CRZO3 	0.00 

	

V405 	0.00 

	

NIJ 	0.00 

	

COO 	0.00 

	

9A0 	0.00 

	

SRO 	0.00 

	

F 	0.00 

SCO 	
0.00 
0.00 

	

S 	0.00 

	

1120 	1.00 

	

44820 	0.03 

	

TOTAL 	91.50 

	

LESSO 	0.00 

	

TOTAL 	91.50 

RATIGS 

0R+LC+AP 
48+NE 
AN 

%F. 
AP 

640+5A0+546 
NADI 
A20.44 9?C 

91GO 
ALA449220 
FE AS EEO 

1 3:q 

:3;c3 
0.1715 
0.005 -1 
0.0022 
0.0101 
0.005? 
0.3243 
0.0347 
0.1195 
0.0211 

.0000 
0 3)3 

.0000 

.0000 

.0100 

.0003 

.0103 

.0400 
0001 

.0900 
0000 

.0000 

.0000 

.0003 
0000- 

.0100 

.0000 

91.PC 440L.PC 

74.30 
20.32 
5.3? 

46.90 
10.95 
42.12 

9.21 
14.56 
75.2+ 

2.17 
38.06 
9.73 

73.44 
21.31 
5.25 

69.44 
6.27 

23.6 9  

13.54 
19.43 
60.93 

4.47 
24.21 
11.32 

'6:13 
11.i" 
0..% 
0.11 
0.'36 
Q. 5 . 
1.0, 
2.59 
5.23 
1.45 

3:31  
0.00 
0.3) 
U. JO 
0.00 
0.33 
0.00 
0.3) 
0.00 
0.01 
0.03 
0.30 
0.33 
0.0) 
0.11 
0.40 

• ••••CY32 	•••• 060169 

FE2/FE2+FE3 	14.71 	14.82 

IN2LLOES NS.Ki.WO ANO SPUD •_. 
A.I. 0.900 

0R+A9+AN 	89.51 CAO+BAd+SRC 	3.21 	4.76 NE+LL+44.1 	0.30 NA20 	-26.13 	34.29 
A0+0,..44Y ■ 	1.45 K20+9B20 	70.5.9 	40.96 
000) 	0.30 	

_ 
MT.CN46A1 	1.41 MOO 	 0.06 	3.13 
1L+SeAww _ 	0.62 ALA+R822 	_ 30.74 	78.43 

	

FE AS FEO 	19.21 21.44 
DIFF.IND. •- 89.73 
SI JNSAT.-- 0.00 FE2/FE2+7E3 -- 7.64- 7.65 

I4CLU0Ed PF AND RU 	. 14CLIDES NS.KS.40 AN) _ 

	

A.!. 0.873 	---  -  -  - _  _ 

ATOMS 

5 8:9; 
AL 	19.616 
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MG 	0.0I4 

NA 	6.144 
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S7.27 
	

36.92 

2.34 
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0.00 
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5.924 
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NS 	 0.00 
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40 	 4:56 
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IL 	 1.52 
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RU  0.00 
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HAp 	 0.73 
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0.00 
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0.00 
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0.00 
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0.00 
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CR 	0.000 
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CL 	0.000 
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O .  160.000 
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- 0.0o 
0.01 
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14.22 
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0.30 
0.00 
0.0u 
0.00 
0.10 
0.0) 
0.00 
0.31 

23.54 
0.00 
6.17 
0.00 
0.30 
7.10 
0.1) 
0.09 
2.01 
0.30 
0.30 
0.00 
0.00 
2.74 
0.31 
0.00 
0.0) 
0.00 
0.00 
0.3) 
1.47 
O.» 
0.00 
0.00 

99.27 
0.1 - 3 
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NE 
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OL 
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MT 
CM 
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SPI 
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AP 
HAP 
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CC 
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H23+ 
■12- 
OT8E,6 

101 Ai.. 
FE/Fr...41G 

MOC.PR 

0:9721 
0.0119 
0.1753 
0.0249 
0.0555 
0.0020 
0.0315 
0.0582 
0.0398 
0.0940 
0.0983 
0.000Q 
0.0014 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

WTJRC MOL.PC 

62+141/ 

33 

3+62 
2+5-7 
6-05 
5-6 3 

C-12 
0..31 
0..700 
C..11 
0+"310 
M+11 
0+00 
cr-mo 
(Liao 
or--00 
G..10 
0+141 

0..00 
014.00 

24.60 
13.61 

49+119 

W.:51 

21 •NI 
Or 1;111 

60.8Q 
25.78 
13.42 
67.69 

9.62 
22.09 

29.57 
20.92 
49.46 

---- ATV'S° 
_ 

1 
0.646 

AL -  19.045 
7E3 	2.711 
1E2 	3.01r 
Ah 	0.1C7 
8G  1.11 
EA 	3.052 
4/4 	4.330 
A - 10.210 
OH 9.590 

.010 

.199 
4. .000 

.000 

.010 
CR 	.000 
V  .010 
11  

. CC 	

.010
000 

tA 	.000 
SR  .000 

.000 
EL 

:828 
.0c0 

LI 	-000 
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L 16 •000 

OTZ 
- 

ZR 
. OR 

WO 
HY 
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MT 
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SPH 
PF 
RU 
AP 
HAP 
FL 
Pt 

MAcm 
CHALY 
SPOO 
H20* 	 1.5m 
1420- 	 0.00 
OTHERS 	0.00 
51.0E1. 	0.00 
TOTAL 	102.93 
FE/FE•MG 	0.40 

CIPw NORM 	--- 

1.54 
0.00 
0.00 

52.31 
20. 1 0 
11.54 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.97 
0.00 
4.13 
0.00 
0.00 
5.76 
0.00 
0.00 
1.m0 
0.00 
0.00 
0.00 
0.00 
0.61 
0.00 
0.00 
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0.00 
0. 
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FE 203 	2.39 
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I420 	10.73 

	

H20+ 	0.49 
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CO2 	0.0C 
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2:4 0 2 	0.00 
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NTU 	3.00 

 

COO  0.0G 

	

dA0 	0.00 

 

SRO  0.00 
0.00 

	

CL 	0.00 

	

503 	0.00 
0.00 

	

II 20 	0.00 

	

F020 	0.00 

	

TOTAL 	97.90 

	

LESSO 	0.0C 

	

TOTAL 	97.90 
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0R+LC+8? 
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AN 

CITZ 
NE 
AP 

CA0+3 ,40+SRE 
NA20 
A20+8320 

MG 
ALA+6320 
FE 	AS 	FrC 

FE29FE2•FE3 

INCLCDES 

	

MUL.PC 	10L. PR 

	

71.'1 	1.0124 

	

0.14 	0.3040 
0.159 9  
0.0150 

	

0.79 	0.0114 

	

0.07 	0.0010 

	

1.15 	0.0166 

	

1.9ts 	8:81;t 

	

7.46 	0.113g 
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0.00  0.0000 
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0.00  0.0000 
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6.10 	6.09 

49.11 	70.52 
9.2/ 	5.75 

	

42.62_ 	23.74 

15.09 	21.73 
11.67 	15.25 
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4.15 	e.29 
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ZR 
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SR 

EL 
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1. 
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18.020 
1.01 
0.4414 
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2 . 224 
3.10 
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0.0 6 4 
0.010 
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0.0 CO 
0.0 CO 
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CL.33 
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AL203 17.41 11.46 .1703 	AL 
FE203 3.65 1.33 .0229 	FE3 

2E2 3.99 3.11 .0555 	102 
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TOTAL 98.39 0 
LOS SO 0.00 
TOTAL 95. 4 9 

68.65 
13.64 
1/.71 

70.65 
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.0000 
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- 87.0d4.144 	7.11 

	

.__IL+sem... 	2.05 

	

DIFF.IN). 	41.94 	' 

	

-- -- SI UlASAT. 	0.00 

. J .:4cr_u0E4 PF 	Anic Ru 	' 

. ....cy402 

0R•40•44 
NE , LC.8P 
AL.01•67* 
OL•ca 
MT■oti.Hm 
IL•SPHI• 

SP-1 	 0.00 
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CC  0.01 
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04ALY 	0.30 
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SI.OLF. 	0.31 
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0 t 
MT 	 5.29 
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- 0.00 H20 0 	0.61 
0.00  (420- 
0.00 P405 
0.00 	CO2 	0.00 

	

0.00 OTHER 	0.00 

	

2002 	0.00 

	

CR203 	0.00 

	

V203 	0.10 

 

NI0  0.00 

 

COO  0.00 

	

BAO 	0.00 

	

SRO 	0.00 

	

F 	0.00 

 

C  0.00 

 

sal  0.00 

 

S  0.00 

	

1120 	0.00 

	

R820 	0.00 

	

TOTAL 	94.47 

	

LESS) 	0.00 
TOTAL - 99.47 

'1,fq 
AL203 
FE203 

mAb 
MAO 
CAO 

NA 20 
170 

H20+ 
420 -
P25 
CO2 

OTHER 
2002 

CR203 
V213 

COO" 
840 
SFO 

CL 
503 

1120 
0620 

TOTAL 	9 
LESSO 
TOTAL 	9 

1.93 
.25 
.90 
.59 
.00 
.03 
.00 
.00 
.00 
.00 
.00 
.00 
00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
00 

.90 
00 

.90 

51 59.44 
II 
AL 	16.076 
F'43 	1.147 
FL2 	0.273 
KN 	0.015 
A0 	0.311 

" 
	1.377 

AA 	1.477 
ik • 	6.8 1 2 
OH 	3.5/2 

0.000 
0.023 

O 	0.000 
- 0.000 

ZIT  0.000 
CR 	0.000 
Ft 	0.000 
NI  0.070 
CO  3.000 
EA 	0.000 
SR 	0.000 

0.000 
CL 	0.000 

0.070 
0.000 

II  0.070 
RS 	0.000 
0 160.000 

-■ 

81. 2 

ZR 
oR 
A8 
AN 

hE 
KP 
HL 
TM 
NC 
AC 
Ns 
AS 
ui 
WO 
Hy 
UL 
CS 
MT 
CM 
Hm 
IL 
SPH 
PF 
RU 
AP 
HAP 
FL 
Py 
CC 
bAGN 	. 
CHAO 
SPUD 
H2O 
H20- 

Vint9. 
FE/Ft.wG 

0/1+48•AN 
NETLC•KP 
AC.01•Hy• 
01..CS 
MT•CM.Hm 
1145PH 4 . 

OTZ 

ZR 
OR 
AR 
AN 
LC 
NE 
KP 
HL 
TH 

N4E 
NS 
KS 
DI 
WO 

QL 
CS 
MT 
CM 
HM 
IL 
S PH 
PF 
RU 
AP 
HAP 
FL 

mA(;N 
CHALY 
SP30 
H2O. 
H23- 
OTRFAS 

TorAL 
FE/Fc.mri 

013•A6.44 	70.51 
NE.I.CW 	0.00 
AC. fl *Hy • 	3.07 
°LTC.) 	0.30 
M7.CM.H4 	1.63 
11..sell•. 	0.53 

0.00 
0.0Q 
0.00 

97.90 
0.00 

80.21 
0.00 
0.57 
0.00 
1.61 
0.53 

16.8.6 
1.66 
0.36 
3.02 
0.23 

13.95 
0.30 
0.00 

25.00 
39.63 
13.33 
0.30 
C•33 
0.00 
0.11 
0.00 
0.00 
C.03 
0.00 
0.00 
3.01 
0.36 
0.00 
0.00 
0.03 
1.54 
0.00 
0.00 
0.53 
0.00 
0.00 
0.00 
0.00 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.61 
0.00 
0.30 
0.00 

93.47 
0.19 
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al u4sg. 
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L kiA 
0.00 

24.1 

14.57 
0.00 
0.30 
0.00 
0.0o 
0.00 
0.00 
0.00 
0.00 
0.00 
1.. 9  
0.00 
3.5 9  
0.00 
0.00 
3.19 
0.01 
0.00 
^.9s 
C.00 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.51 
0.00 
0.00 
0.00 
1.7' 
0.03 
0.31 
0.00 

99•74 
0.13 

OFT.FA6 4.u, 	76.39 
NE+LL+6 9 	0.01 
ANDL.HY.  5 .31 

5.00 
mT•Clifi-H  7 .39 

6.95 . 

DIFF.IND. 	72.62 
$1 0454T.  0.0:1114e. 

I1CLUDE5 PT AND RU * 

Q. E.A8.AN 
mL*1.0.3P 
AC*01.11Y. 
CL '.05 
MT4, CM.Hm 
IL.SPH 4 . 

DIFF.IN0. 
SI UNSAT. 

•• INC L UDES PF AND R0 

79.51 
0.00 
5.07 
C.00 
2. 9 0 
0.12 

6 0.1 6 
0.00 

• 	 .Ibta 

....cy50 	
•••• #60187 

moL.oc mcL.eR 	ATEMS  

"" #60188 

CIPw NORM 	 wT.P: 13L.RC NOL.PR ATOMS 	Lip,/ NORM• 

Illic 	0.40 	0. ii 0 .0151 	” C ?) .. i ? 	 I t ..n iRi  4 ..,3 n ..!.1  ,..83t1  if , 3:11, 	tr ,  sioz 	5x.3 51.0 9.0 9 65 

FLU 	4.51 	i• 14  0 •O‘', 41i 	FE 2 3 .5 1 ?, 	AB 	
g.9 111  Fa  172.2g I i.J; (3.1 114  t13 IrC.I0g  0 

	

ALeus 	tz.Ar  7.,o 	u.1,r)r 	AL 	14.c,‘ 	l4 

	

FE203 	3.15  1..5  0.0241 	FL3 2.696 	OR 

31. 10 .4  8  
1.91)  1.fi 	0.0 !It 	 AN 

mG0 	3:11 14:P, °T -) gl I 'M N 

	

0. 2 	 0.00 	wG0 	
0.09 	0.01 

	

1.51 	
8 :801 AY ,.. '0V 

Lc 
AN MNO 

CA2 	11.0 	1.11 	 Cc 	
NO 	j.01 

	

3.5b 	NE 
N420 	0...1 	4.11 	0.1034 

0.011 
NA 	0.379 	5  

0.30 	C 10 
0.00 	NA25 	

N .71 	24.12  0.060:_. 	CA 

H.U.3 	
pja  0.6!. 0.0106  K 

i 	).Or 	C.) .64 	0A li:Zig  Y4  8:88 4,2,2 	

,..,5 	,..4 0.0702 	NA 	7,. ..;41  4r  

	

4.13 	2.14 	0.0444 	3 

	

1.73 	6.15 	0.0900 	ON 10.344 	IN 

H2Q- 	0.03 	0.00 0.0000 	
8:88 ',!i8;  

0.000 	NC 
P205 	0.09 	0.04 0.0006  P  

:12  0.11 0.0000 

	

0.1 9 7 	Ac 
CO2 	0.00 	0.11 0.0000 	C 	0.000 	NS 

li 
0.00 	002 	.00 	0.10 8:88lig  C 	0.000 	NS 

OTHER 	0.00 	0.04 0.000o 	0.000 	 0.030 	AS 

2302 	0.00 	J.)) 0.0000 	64  0.030 	V  12:fl "TM  
.00 	3.33 0.0003 

CR203 	0.03 	0.01 0.0000 	 0.00 CR203 	
.00 	0.30 0.0000 	ZR 	0.000 	DI 

V203 	0.00 	0.13 0.0103 	v R  1:M  1?  18.40 V203 	
.00 	0.01 0.010) 	CR 	0.010 	w0 

	

.00 	0.00 0.0000 	V 	0.000 	NT 
NIO  0.00  0.00  0.0000  NI 	0.000  Vt.  0.00  NI.) 	.00  0.00 0.0000  NI  0.000 	DL 

BAG 	0.10 	O.)) 	0.0331 	3A 	3.010 	HT 	
0.00 	COO 
5.51 	330 	

.00 	O. 1) 0.010) 	CO 	0.000 

 

.00  0.00  0.0000  SA  0.000  mi COO 	0.03 	0.10 0.0003 	CO 	0.000 	CS 	 CS 

SRO 	0.03 	0.01 0.0000 	SR 	0.000 	CA 

	

F 	0.00 	0.11 0.0003 	F 	0.000 	Hm 	
0.00 	5R0 

	

F 	
.00 	0.11 0.0103 	SR 	0.030 	Cm 

	

CL 	0.00 	U.)0 	0.0000 	CL 	0.000 	IL 	
-0.04 

	

CL 	
.00 	0.00 0.0000 	F 

	

.03 	0.00 	0.0000 	0L 	0.000 	IL 

	

0.000 	HA 

SOS 	0.00 	0.30 0.0003 	S 	0.000 	SPH 	
0.67 
0.00 	503 	.00 	0.03 	0.0000 	5 	- 0.000 	SPS 

 

5  0.00  0.00  0.0000  5  0.000  PT  - 0.00 -  5 

 

.00  0.31 0.0000  S 

 

0.000  PT 

1123 	0.00 	0.00 0.0000 	LI 	0.000 	RU 	 -0.00 1120 	.00 	0.04 0.0000 	LI 	0.000 	RU 

3129 	0.00 	3.03 0.0000 	Rd 	0.030 	 .00 	0.00 0.0000 	RA 	0.000 	AP 

TOTAL 	9 0 .15 	 0 160.000 	HAP 	 8 .2; TOTAL 	9 .74 	 0 160.030 	HAP 
LE550 	0.10 	

_
LESSO 	.00 	 FL 

RATIOS 

TOTAL 	99.1, 

wT.P0 MCL.PC 	
CC 
P 

MAG4 	

A : 38 TOTAL 	9 .7 4  

VW1_1 ( CHALY 	0.30 
0.00 RATIOS 	WT.PC MOL.PC 

AS.NE 	 4.51 	4.15 	 il l2g 	- -- • 1.59 AB.NE 
0.01 0R+1:+0 

 

N.1..li tl.n  
,IF22 0R+LC.KP 	15.24 	15.19 	 32. 4 7 	31.53 

AN 	 10.1/ 	79.96 	 _ 	H20- 	. 8..gs AN 	 H20- 
°TIERS 	 OTHrR5 

irz 	 30.34 	91.32 	 SI.OcF. 	0.10 OT? 	 53.21 	73.73 	 51.N3. 

AP 	 15.2 ,6 	6.53 	 _FE/Fc•MG.__ . 0.13 nR 	 19.3.3_ 10.18 	 TF °Er/ F .Z.m; NR 	 4.3/ 	2.10 	 TOIAL - 	- 99.15 NE 	 27.4i 	16.09 

CAO•BAO•SRC 	40.31 	93.49 	 0R+Ao.A4 	35.77 C404.3A0+5RE 	30.31 	36.61 
9A20 	 1.61 	1.57 	 NE.LC4.39 	

9. (11 *UR820 	
_ 35.54 36.33 

01.405 	0.00 	
_ 34.15 	24.56 120.9820 	8.01 	4.93 	 AC*014Hyw_ 3 

AL34B820 	6.52 	3.94 	
M.H4 	5.55 MOO 

IPh*._ 0.87 ALK.R820 	
10. 4 1 	17.4 

L•S 	
9 

9 60 	 49.50 64.11 mT•C 

FE AS FED 	43.97 	31.96 	
__ 33.82 	53.50 

- -- - - ----DIFF. IND.- - 22.03 -  F-E- As FED 
	30.77 29.01 

1E2/FE2+1E3 	37.52 57.53 	 SI OASAT. 	0.00 FE2/FE2+FE3 - 45.95 45.96 

INCLLOES NS.135.WO A40 SPUD 	.., INCLUDE,' PF AND 00 	- • INCIADS AS.K5•40 ANO SPUD 

A 4, 9.687  / 

www0Y53 	•". #60190 
- 

6T.P: 101.PC MOL.PR 	 --GIN NORM- - 

	

ATOMS 	 ----- 6T .RC -  MOL.PC MOL.PR 

	

7s02 	1:0 5 6:ii-  .3355 	SI 49.W 

	

.0059 	T/ 	0. b 	L 	 6 	iia 	4:1i 	 0.004d 

	

SIO2 	 ,, 	2rz 	_ 	8:8 1 	 68 :g 	i.oi41 

	

41203 	14.40 	1.34 	.1412 	AL 15.729 	ZR 	 0.00 AL203 	17.00 10.22 0.1667  

	

1E203 	0.32 	0.1? 	.0020 	103 0423 	OR ____ 	745 FE203 	2.14 	0.52 0.0134 

	

FE0 	3.11 	6.6 7 	.11e7 	Ft.2 6.e35 	AR 	 9.39 	FE0 	1.00 	0.35 	0.0139 

	

_3 8: 7A 	_ mG0 - 

	

MAO 	0.17 	1.14 	.0024 	HA 	0.133 	AN 	 MN O 	
8:i? 	9:83 8:874 

	

1400 	7.65 	11.21 	.1897 	AG 	10.565 	L 

	

CAO 	10.4d 	11.34 	.1169 	CA 	10.406 	N 

	

---0.00 	CAu 
0.30 	NA20 	

3.51 	4.17 0.0579 

	

NA20 	1.11 	1.06 	.0179 	NA 	1.994 	AP 	 5.59 	5.53 0.0902 

	

*0) 	1.21 	3.76 	.0121 	3 	1.431 	HL --------- 0.00 	K 20 	3.69 	2.40 0.039? 

	

N20. 	2.43 	7./7 	.1349 	OR 15.021 	TH 	- 	0.00 	H20, 	2.36 	6.03 	0.1310 

	

420 - 	0.00 	0.00 	.0000 	0.000 	NC 	_____ 0.30 	M20- _ 	0.00 	0.00 0.0000 

	

P205 	0.01 	0.03 	.0006 	P 	0.063 	AC 	 0.00 	P205 	0.10 	0.04 	0.0007  

	

CO2 	0.00 	0.00 	.0000 	C 	0.000 	NS 	-- - 0.00 	CO2 	0.00 	0.00 0.0000 

	

0 INF:P 	0.00 	0.0) 	.0000 	0.000 	$5 --- 	-- 0.00 OTHER 
0.0000 

 

3.00  0.00 0.0000 

	

V203 	0 .0) 	0.01 	.0000 	V 	0 .000 	NY 	18:34 
V203 

 

0.00  0.00 0.0000 

	

C 9 203 	0.00 	0.11 	.0001 	CR 	0.000 	w0 	 CR203 

	

2R02 	
3:88 	8:?,8 

	

ZRO2 	0.00 	0.0) 	.0000 	ZR 	0.000 	DI 	_ 
0.0000 

	

COD 	0.00 	0.00 	.0000 	CO 	0.000 	C5 	
20.00) 	

0.00 	0.00 0.0000 

	

NIO 	0.00 	0.30 	.0003 	NI 	0.000 	OL 	 NIT1 

	

'Al 	0.00 	0.00 	.0000 	33 	0.000 	MT 	
0.00 	COo 

	

0.46 	6A0 	
0.00 	0.00 0.0100 

 

0.00  SRO  
0.00  0.30 0.0000 

	

50 	0.00 	0.10 	.0103 	SR 	0.010 	Cm 	 0.00 	0.30 0.0000 

	

F 	0.00 	0.11 	.0000 	F 	0.000 	HM - 	 0.00 	F 	0.00 	0.00 0.0000 

	

CL 	0.03 	0.00 	.0100 	CL 	0.C/0 	IL 	 0.69 	CL 	3.00 	0.30 0.0100 

	

SOS 	0.00 	0.30 	.0000 	5 	0.000 	5P4 	 0.00 	503 	
8:88 	8:88 8:288 

	

5 	0.00 	0.30 	.0000 	5 	0.000 	PT 	 0.00 	5 

	

1120 	0.10 	0.11 	.0100 	LI 	3.010 	RU 	 0.00 	1120 	0.00 	0.00 0.0000 

	

R320 	0.00 	0.00 	.0000 	RB 	0.000 	AP 	 0.00 	3320 	0.00 	0.00 0.0000  

	

TOTAL 	9 9 .66 	 0 163.000 	MAP 	 0.19 TOTAL 102.04  
0.00 LESSO 

AN 

RATIOS 

OR.I.C.nP 

	

AB.NE 	

.4T.PC MOL.PC 

	

05.01 	64.24 

	

15.13 	14.94 
19.60 20.82 

SS I C). 

Mi f 

H23- 	

0.01 TOTAL 
0.00 
8 : 83 RATIOS 

2:23 21:V P  

ic3:8 $2 

i4:n , 2,..1 

wT.pc m0 1 .pc 

	

13.01 	12.6S 

	

LESSO 	0.00 	 FL 

	

TOTAL 	99.66 

Hi?isOLF. 0TZ 	 S0.34 79.02 
CITTOHT:465  

0.00 
0.0o AN 

0.01 OTZ 	 51.69 73.14 
31.31 	10.72 

0E 	 22.03 	12.21 	 - 	 99.64 n.'-- 
.SP 	 17.61 	d.76 	 FE/F 4 •PIG 	0.36 13P 15.42 	5.13 

_1 
-..40y520 ••••• #60189 

	

ATOMS 	CIPw NORM 

sI 	56.2E1 	8TZ 	 11.25 
II 	0.247 	 0.00 
AL 	17.3C5 	29 	 0.00 
FE3 	1.391 	OR 	 21.'1 
Tv E2 	0.722 	AR 	 47.30 

N 	0.073 	AN 10.4c 
MG 	0.927 	k : 	 0.00 
CA 	3.526 	 0.00 
NA 	9.359 	isP 	 0.00 
n 	4.066 	HL 	 0.30 
LH 	13.596 	TN 	 0.60 

 

0.000  NC  0.00 
F 	0.073 	AC 	 0.00 
C 	0.000  NS  0.00 

	

0.000 	15 	 0.00 
iR 	0.000 	01 	 3.c7 
ER 	0.000 	MO 	 1.20 
v 	0.000  NY  0.00 
AI 	0.000 	OL 	 0.00 
LO  0.000  CS  0.00 
IA 	0.000 	MT 	 2.45 
OR 	0.000 	CM 	 0.00 
F 	0.000 	Hm 	 0.45 
CL 	3.000 	IL 	 0.72 
5  0.000  SPH  0.00 
1 	0.000 	PF 0.30 
II  0.000  9 	0.00 
6 8  0.000  0.00 

	

0 160.000 	HAP 	 0.24 
FL 	 0.00 
PY  0.00 
CC  0.00 
mAGN 	 0.00 
CHALY 	0.00 
SPUD  0.00 
1420. 	 2.3k 
H20- 	0.00 
OTHERS 	0.00 

	

-- 	SI.DEF. 	0.00 
TOTAL 	102.04 
FE/FE•MG 	0.00 

)00 
ALK.P.Bn 
FE AS FED 

FE2/1E2•FE3 

	

41.27 	¶5.84 

	

12.51 	9.05 

	

46.24 	35.11 

96.64 96.64 

IN:LUOES NS.35.0 ANu SPOTS _ 

47.28 CA0.6A0.5Re 	29.11 
0.00 NA20 	 42.70 

41.61 n2o6320 	21.19 
0.00 
0.46 MGO 	 5.53 	9.41 

0..9  WIVI2c 	Ps:S1 "." 22.25 
OIFF.IN1. 	23.07 
51 045A1. 	0.00 FE2/1E2•F:3 	35.36 36.39 

" INCLU0E., P: Aun MU 	• INCLIDES 45.35.00 AID SP% 
A.I. 0.776 	, 

CAO•BAU•SAC 	31.81 85.87 	 OR•Ad•Al 
NA20 	 3.6/ 	8.23 	 NE 41.6.11 ' 
920,7.820 	9.45 	5.90 	 AC.014myw 

OL•co 
my.1..M.H4  
losoi.. 

34.44 
45.71 
19.35 

-**7•1-  



0A0+54045RC 
NA29 
A20.P.R20 

MGO 
A_K.H320 
FE 35  FEc 

31.49 37.04 

	

41.21 	43.65 

	

27.33 	19.11 

	

7.13 	15.25 
62.90 58.76 
27.133 25.99 

FE2/FE244 1'3 	54.45 54.47 

INCLUDES 45.45.40 AND . 5p0L0 	_ 
A.I. 0.637 • 

00.31 

7.9; 
0.30 
4.5) 
1.14 

4.14 

• 
DIFF.IND. 	72.59 
SI J,..SAT.  

INCLUDE, PT ANO RO ga _ 

T T  

C4O•8A0.500 

1164132C 

-LKFR320 
FE AS FEC 

FE2/VE2.FE3 

94.67 
10.1g 
5.23 

80.9$ 
10.61 
3.39 

35.21 
14.83 
49.95 

49.24 
11.4 4  
3 9 .24 

85.48 85.49 

16(100E5 NS.AS.WO AUD SPOL 

CIPW NOPM 

011 	12.11 
1  0.90 

8 E  R  0.00 
21.10 

48  43.49 
AN 	 13.35 
LC 	 0.00 
NE 	 0.13 
AP  0.00 
HL 	 0.00 
TN  0.90 
NC  0.00 
AC 	 0.32 
NS  0.00 
AS  0.00 
DI 	 3.29 
MO  0.00 
Hy 	 2.77 
OL 	 0.00 
CS  0.00 
MT 	 3..,7 
Cm  0.00 
Hm 	 0.00 
IL 	 0.76 
SPH  0.00 
PF  0.00 
RU 	 0.00 
AP 	 0.00 
HAp 	 0.40 
FL 	 0.00 
PY  0.00 
CC  0.00 
mAGN 	0.00 
CHALY 	0.00 
Sp00  0.30 
N20• 	1. 0 4 
H20 	 0.00 
OTH ERS 0.00 
S .GEF. 	0.10 
TOTAL 	101.64 
E/FC•mG 	0.32 

044404414 	77.94 
NE.LC*KP 	0.00 
4C.014, Hy. 	8.57 
01 'CS  0.00 
HT4rm4Hm 	4.62 
I1F3PH.• 	0.76 

- ---

- -

Arops 

s i -- 56.6e4 
.2E5 

17.051 
1.656 
1.597 
0.092 
1.272 
3.517 
8.7E6 
4.008 
7.338 

8:19 0.00) 
0.000 
0.000 
0.000 
0.000 
.000 
.000 
.000 
000 
000 
.000 
000 
.000 
.000 
.000 
000 
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mG 
CA 
NA 

LH 
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CR 
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CC 
EA 
OR 

LL 
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L 16 

#60191  _ ....1y54  •••  960192 _. 
AT.PC MOL.PC MOL.PR 	ATOMS 	CfPw NORM 	 WT.R: MOL.PC MCL.MR 	ATOMS 	cIPA Npsim 

	

AL201 	17.12 1 .S4 0.1679 
FE2n3 

iN n.i re Tit ktg!,  

	

VFO 	
1.72 	0.66 0.0108 	1E3 	1.113 	OR 
1.71 	1.47 	0.023e 	

ti  5 ;:iiR 
AL 	1/.346 	ZR 

eTz 

	

0.o0 	A1201 	111.11 	11.1. 	0.1A4., 

	

0.60 	0.Ai o.00R 
i 	1 9.0.;3:3, 	CIR 

1! ... 01 

 

13:n  iipi  56.74 5N.41 0.4441 	II 50.233 	OTZ 	 8:33 

	

HN0 	0.14 0.12 0.002 2 W LW! " AN 	

16.09 FEZ03 

	

3 9 .0 4 	VE0 

	

4 N0 	0.21 	U. 13 

	

3.20 	1..Z.! 0.0200 	FE 3 2.112 	El 

	

1.72 	1.46  0.03 9 	Ft: 2 	1.274 

NA20 
K?0 

C AO 
mG0 

4 .6. 2 	4.89 0.0745 	AA 	7.699 	KP 
3.06 	2.00 0. 0325 	N 

i .qi  1..c1 0.0276 	60 	1.4 ri  IA 
9 0.0 , 29 	CA 	3.251 

	

3.556 	HL 	

16.53 

8:88 

	

0.00 	NA21 

	

0.00 	

CAJ 

A70 

MOO 

	

6.40 	4.1. 4 	0.0K9 4 	IS 

	

5.1z 	:Te]i  0.0 4 1i 	CA 	4.397 	NE 

	

4.46 	4.17 	0.071 9 	NA 	7.655 	AP 

	

1.08 	1.ol 0.04'0 	H0 	1.4?5 	IC 
0.003Q 	MN 	0.158 

7.!12 HL 

 4)3 1(1

0.7)1 
0.00 
4.14 

	

H20. 	1.94 	6.63 	0.1177 	LH 	11.124 	TN  1.63 	1.2.1,: 	0.21,16 	OH 	21.5im 	II,  0.00 

	

HO- 	 8.3,e) 	H20. 

	

P205 	
8 : ?? 	0.012 0.0000 

	

0.07 	0.0011 	e  0.109 

	

0.000 	NC 
AC 	 ',i8; 	0.00 	0.11 0.0110 	3.010 	NC 	 0.01 

	

0.00 	 0.14 	1.1i 	0.0011 	P 	 0.40 

	

0THrfi 	0.00  0.00 0.0000  ti'sii  
0.00  CQz  0.03  0.00 0.0004  c  ti ..(WU  rIV. 

 

cn2  3.00  0.00 0.0000  L  0.000 

	

0.00 OTHFR 	0.00 	U.» 0.0101 	1.000 	Ks 	
0.00 

	

1R02 	
0.000 	 0.00 0.00 	0.00 0.0000 	ZR 	0.003 	01 	 0.00 	2402 	0.00 	0.01 0.0003 	24 	1.000 	Ul 	 5.80 

	

CR203 	0.00 	0.00 0.0000 	LR 	0.000 	MO 	 0.00 CR201 	0.00 	0.11 0.1111) 	CR 	1.000 	MO 	 2.16 

	

9203 	1.00 	0.00 0.0100 	V 	0.000 	HT 	 4.14 	9203 	0.03 	0.11 0.0001 	V 	 0.00 

Li 	8:8'f4 	UL 	 0.00 	NIO 	
0.000 	HY 

	

N/0 	0.00 	0.00 0.0000 

	

COO 	0.00 	0.00 0.0000 	 CS 	 0.00 	COO 	
0.00 	0.04 0.0000 	NI 	0.000 	01.5:  

	

0.00 	3.07 	0.0000 	CO 	0.000 	0 	
0.30 
0.01 PAO 

	

500 	s:88 	8:00 0.0000 	 2.49 	RAC' 	0.00 	0.00 0.0000 	9A 	0.000 	Mr 	 4.41 

	

00 0.0000 	tfl 	8:H8 	PT, 	 SRO 	0.00 	0.3/ 0.0301 	SR 	0.0)0 	Cm 	 0.31 

	

F 	0.00 	0.10 0.0100 	F 	
0.00 

	

CL 	
0.000 	HM 	 0.00 	F 	0.00 	3.41 0.00,10 	F 	0.003 	HP 	 0.10 

0.00 	0.00 0.0000 	CL 	0.000 	IL 	 0.72 	CL 	0.00 	0.0/ 	0.0011 	CL 	).COO 	IL 	 1.14 

	

51)3 	0.00 	0.00 0.0010 	5 	0.000 	SPH 	 0.00 	503 	0.00 	0.01 0.0001 	S1.000 	5P1 	 0.00 

	

S 	0.00 	0.00 0.0000 	 PF 	 0.00 	S 	0.00 	0.01 0.0000 	5 	0.000 	PF 0.30 

	

1I20 	0.00 	0.00 0.0000 	ti 	8:32. RU 0.00  1120 	0.01 	G.)) 0.0101) 	LI 	0.000 	RU 	 0.00 

	

0820 	0.90 	0.30 0.0300 	KB 	0.000 	AP 

	

0.00 	J1821 	0.03 	0.30 0.0000 	43 - 0.000 	AP 	 0.01 

	

TOTAL 	102.06 	 L 	160.000 	HAP 	 3. 1 1 

	

LESSO 	0.00 	 FL 	
0.35 
0.00 LESSO ' 0.00 

	

TOTA.- 	102.12 	 0 	163.000 	iitLie 
000 

	

TOTAL 	102.06 

	

RATIOS 	wT.PC mOL.pC 	

P9 	 0.000.00 	Torm. 102.12 
0.00 

GN 	
- . 	 CC 	 0.0 

Pr  0.00 
0 

SPOSY  
0.00 
0.00 RATIOS 

C HA t. y 	0.2) 

	

.1T.PC MCL.PC 	 mA5v 	 0.00 
OR.LC.Kp 
Ae+NE 
AN 	 22.43 	21.73 

	

24.54 	23.76 

	

53.03 54.51 	 H20* 
H20- 	

1) :r1 HIPAP  

	

0.00 	AN 	

45. 4 2 	42.49 

	

40.53 	44.36 

	

14.0i 	13.15 	 H22- 

SP00 
H20.. 

; .7.1i OTHERS 	0.00 	 01-1 -(S 
0 ,1 
NE 	

53.41 77.49 	 sI.DEF. 	 all! 	
102. 

AP 	
27.96 15:g 

	

13.57 	t 	
TOTAL 	103.02 	 28.16 	3.29 

	

41.11 	14.14 

.  Sai:m0, FE/FE•M6 	. 0.27 	AP 	 30.03 	17.52 	 0.01 

OR.A8.AN 	73.71 	CAO.BAO.SRO 	31.38 	39.33 
NE.LC.KP  _ . 0.00 	N420 	 27.73 30.94 
ACe0I•HYw 	4.14 	420NR420 	40.34 	29.63 
OLGCS 0.00 
MT+CM.PM  2.49 	80 0 	 6.41 	11.4? 
IL4SPH44 	_0.72 	ALA+R823 	65.03 	60.03 

FE AS FED 	28.56 23.55 
----DIFF:PID. 75.73 

- - -- SI uNsAr. 	0.00 FE2/FE247E3 	40.13 40.16 

M. INCLu1)r5 PF ANO RU  _- 	. - IN0LLOES 45,AS.40 A40 SPOG 

,. .4. 

 

-. --,,---,-, A.L. 0.767  , 

....CY57 	"" #60193  AmKACT60 	•4•• #60194 

	

MT .PC M0L.PC MOL.PR 	- 	ATOMS - - - CIpw NORm - 	 WT.PC MOL.PC MOL.PR  

	

mi 	53 : ii 58.4i 0.92p 	81  5i:ilt 	ETZ _ 	13.77 	 64.42 68.Q6 1.020 7 

	

oe, 	0.00 4 	TI 	 0.00 	ii; 	0.40 	0.2 0.0050 

	

41203 	14.74 	9.00 0.1446 	AL 16.338 	ZR 	 0.00 A12 1 3 	17.21 10.72 0.1688 

	

FE203 	1.27 	0.30 0.0080 	6E3 0.899 	OR 	- 6.09 FE203 	2.50 	0.49 0.0157 

	

FE( 	6.59 	5.76 0.0917 	FE? 	5.11 	AS 	 2.17 	1.42 0.0302 

	

MNO 	0.14 	0.1' 0.0020 	AN 	0.11 	AN 	
11.08 	Fru 

- 	3 (1).g0 - 	VI8 	
0.11 	0.10 0.0016 

	

41)0 	5.55 	6.65 	0.13(6 	t-G 	7.77 	LC 

0.00 NCAn 

	

COO 	9.93 11.13 1.1771 	Lk 	10.005 	NE 	_ 
0.00 

	

14A20 	1.31 	1.33 	0.0211 	6A 	2.360 	Kp 	
7:; 73 	1. :1 	0.0741 

	

5.14 	5.26 0.0329 

	

420 	1.33 	0.69 0.3109 	A 	1.236 	HL 	-- 	0.00 	KV) 	

0.0b6 

	

3.57 	2.:1 	0.0379 

	

H2O. 	1.1e 	4.12 0.0855 	LH 	7.402 	TH 	 0.00 	4320• 

8:88 	'flig; 	
1.25 	4.43 0.3694 

	

H20- 	0.00 	0.00 0.0000 	0.0OO 	NC 	 0.00 	0.00 0.0000 

	

0 295 	0.09 	0.04 	0.0106 	F 	0.072 	AC 	 0.17 	0.1)8 	0.0112 

	

CO2 	0.00 	0.00 0.0000 	L 	0.000 	145 0.00 	CO2 	0.00 	0.00 0.0000 

	

OTHER 	0.00 	0.00 0.0000 	0.000 	AS  

	

OTHER 	0.00 	0.00 0.0000 

	

2302 	0.00 	0.00 0.0000 	ZR 	0.000 	DI- 	14.24 	2402 	0.00 	0.00 0.0900 

	

CR203 	0.00 	0.00 0.0100 	CR 	0.000 	MO 

	

9203 	0.00 	0.00 0.0000 	V 	0.000 	HY 	
0.00 CR203 	0.00 	0.00 0.0000 

17.05 

 

1.0  0.10 0.0110 

	

NIO 	0.00 	0.00 0.0000 	NI 	0.000 	OL 	
v213 	0  

 

0.00  0.00 0.0000 

	

COO 	0.00 	0.00 0.3000 	CO 	0.000 	C5 	
_ 0.00 	N/0 

0.00  COO  0.00  0.00 0.0000 

	

BAC 	0.00 	0.00 0.0000 	tA 	0.000 	ma 	 1.84 	RAO 

	

SRO 	0.00 	0.10 0.0000 	SR 	0.000 	CM 	 8:88 	8:88 8:8838 

	

F 	0.00 	0.00 0.0000 	F 	
0.00 	5PF 

 0.00 	 0.00 	0.00 0.0000 

	

CL 	
0.000 	HR 

	

0.00 	0.00 0.0000 	CL 	0.000 	IL 1.27 	 0 CL 	.00 	0.00 0.0000 

	

503 	1.00 	0.00 0.0000 	5 	0.000 	SPH  
(  

0.00  0.00 0.0000 

	

5 	0.00 	0.00 0.0000 	s 	0.000 	PF 	 01 .80 	"3   

 

S  0.00  0.00 0.6100 

	

LI20J 	0.00 	0.00 0.0000 	LI 	0.000 	RU 	 0.00 	L120 	0.00 	0.00 0.0000 

	

4820 	0.00 	0.00 0.0000 	68 	0.000 	AP  0.00 	R820 	0.00 	0.00 0.0000 

	

TOTAL 	94.03 	 L 	160.000 	HAP 	 C.21 TOTAL 10 115: v6 

m C4 

	

LESS° 	0.00 	
IC! 

	

TOTAL 	99.03 	
:::: LE550 

CC 	
0.00 TOTAL 101.64 

	

RATIOS 	wT.Pc mia.Pc 	 0.00 RATIOS 	wT.PC mOl.pC 
cHALY 	0.00 

ORALCNKP 	12.56 12.39 	 SPOD 0.00 OP•LC•Kp 	27.01 26.17 

	

Aa.NE 	 z2.87 23.93 	 4120' 
 

1.16 Aa4NE 	 55.20 57.26 
AN 	 64.57 63.69 	 H20- 8:88 AN 	

17.13 	16.57 

OTZ 	 69.42 64.79 	
OTHERS 
51.0EF. 0.00 0T2 	 53.65 73.92 

NE 	 19.40 10.02 	 9 TOTAL 	2.03 NE 	 30.12 17.90 
Kp 	 11.15 	5.19 	 FE/FETNG 	0.36 NP 	 15.63 	9.19 

URNARNAN 	46.47 CA0A6A0F530 	29.43 35.51 
NE.LC.617 	o.og NAZI) 	 41.32 44.26 
A0401F1rA 	31.2 	A2002420 	23.70 20.25 
OliCS  0.00 
mT.Colvmm 	1.34 M60 	 6.31 	11.57 
IL•SPH•• 	1.21 ALKvR920 	61.30 53.10 

	

FE AS FCC 	31.88 	30.35 
DIFF.IND. 	30.94 	 0/FF.INO. 	76.70 

- 	- 51 uNsAr. 	0.00 FE2/1E2.FE3 	50.34 50.35 	 51 0NSAT. 	0.00 

... INCLUDES PF AND RU 	• INCLuOES 4S.AS.m0 AND 5996 	m 4  INCLUDES PF ANU PU 
. _ ___.  - _ A.I. 0.716  , 

esin•■• 	 Awl/ 	 , 



2.15 
0.01 
0.00 
0.40 

0.00 
0.0) 
1.52 
0.00 
0.00 
0.00 
0.0) 
0.50 
0.3) 
0.00 
0.33 
C.00 
0.30 
0.10 
5.43 
0.30 
O.') 
0250 

102.36 
0.11 

73.1) 
7.11 
9.55 
0.00 
5.55 
1.52 

70.37 
6.01 

8:81 
0.04 

46.9 i 
15.0 
9 .31. 
0.00 
7.11 
0.33 
0.00 
000 
0.00 
0.0'0 
4.0') 
0.00 
7.51 

$1.79 
53.76 
$4.4 5 

38.37 
36.87 
24.76 

84.52 
0.00 
3.e2 
0.10 
A.05 
1.01 

12.91 
56.15 
30.93 73.15 

0.0) 

7.49 
u0.5 
51.9f 

76.26 
0.00 
0.37 
0.00 
1.18 
0.41 

52.75 
0.00 

- 0R+40+AN 
NE+LL•K' 
AC.0i.NY. 
OL•CS 
HT.:m.H1 
Ic.sew.. 

0/11.190. 
si JAsAf. 

040+3A0+SPO 
NA20 
K20.6820 

MOO 

WW61 0 

1E2/FE2.1E3 	52.75 	52.74 

Masewel4 

•••• .60195  

MT.PC MOL.PC MOL.PR ATOMS 

ilgi 	4:71 s1:11 ..8W if 5 8:11/ 
Aceos 	19.87 12.41 .1 9 4) A4 20.446 
FEFFA 	1.82 

0.09 
0.75 
0.11 :n11 

F43 
Ft .2 

1.202 
.056 

r 428 	8 : 15 0.41 
0.43 

.0107 

.0167 
MN 
MG 

.057 

.35 3 
043 	0.53 0.41 .0095 CA 0.4A 

NA2J 	6.1 6.42 .099i NA 13.527 
K29 	6.17 .01,55 e e.906 

H20.. 	1.74 
4..ii 
6 .0 9 94 U4 10.475 

H20- 	0.00 0.03 .onuo 0.000 
P205 	0.01 0.01 .0001 P 0.015 
002  0.00 0.0) .0000 C 0.000 

OTHER 	0.00 0.04 .0000 0.010 
IRO!  0.00 0.1) .0000 ZR 0.010 

CR203  0.00 0.00 .0000 CR 0.000 
V203 	0.00 0.01 .0030 V 0.000 
MID  0.00 0.01 .0100 NI 0.000 
COO  0.00 0.00 .0000 CL) 0.010 
SAO 	0.00 3.44 .0100 BA 0.000 
SRO c  0.00 

0.00 
0.30 
0.3) 

.0000 

.0000 
r 0.000 

0.000 
CL 	0.00 0.10 .0100 CL 0.000 

SO3 	0.00 0.31 .0000 S  0.0)0 
$  0.00 0.00 .0000 S  0.000 

1120 	0.03 0.30 .0000 LI 0.040 
9520 	0.03 0.30 .0000 Rd 0.000 

TOT A. 	101. 9 2 0 160.010 
LESSO 	0.00 
TOTAL 	100.92 

RATIT:S 41- .1'0 MCL.PC 

0 9.*I.C.AP 34.90 38.57 
45+NE 57.34 54.79 
AN 2.74 2.64 

.3 TZ 46.41 69.21 
N'.. 30.9$ 19..20 
AP 22.54 12..60 

c Aofe4,3«sRc . 	4.11 5.41 . _  
- 

N520 44.02 57.12 
421•99.20 47.87 37.47 

- ------- 
IGO 127 3.44 
ALA.R92 35.79 )94..02 _ 
FE 	AS 	FE) 

! 
12.34 12.58 

-- 
FE2/FE2•FE3 	. 7.84 7.91 

...CY./  ....#60196 

6Ier MORN 	 .T.P: 104.0C MCL.PR 
	

ATOMS 	61P4 NORM 

e rz 	i:F? iigF 	';' ..C6 5 8:il 8:H6i 	ii g.•i 	P i  

t2 	5 i:VO  FMNQ 

nO 	
0.30  CAI) 

ill 	 .0 / ;4$S1 

NF 	
0.0105 

/R • 	0 	,. 	17.44 
36.4 

'0.00 	'IGO  il .‘q (01 """  41 ?:W6 0 
0.00 	NA20 	3.54 	3.11 	0.0571 	NA 	0.028 	K 

2 	 .0 145 	FE 2 	. 2 	CA'  
3..t41! 1 !..:j P 72.3  iri:02  

1 

5.11 	5.31 	0.011 	CA 	A.800 	Nto  

ML 	 0.00 	N21 	7. 9 4  4.41 	0.0143 	I 
	

4.499 	Ni 
T 	 0.33 	420. 	5.44 	17.60 	0.33[3 	ON 31.475 	TN 

A 	 8:88 	;!ig; 	8:3? 	3:3i 8:81?9, 	P 
NE  0.010 	NC 

AC 
NS 	 0.03 	0.30 	0.3100 	C 	

0.1'513 

Ni. 	
0.00 	CO2 
	

0.010 	NS 
0.00 	0.01 	0.0000 	0.000 	KS 

U 	
0.00 OTHER 	

0.00 	0.33 0.0)01 	/R 	0.040 	01 
m 	

0.01 	ZR . 02 

HY  
0.30 CR203 

	
0.00 	0.01 	0.0000 	CM 	0.000 	m0 0 

0.67 	V203 	0.00 	0.01 	0.0001 	V 	0.000 	NY 
OL 	 0.00 	610 	0.00 	3.00 0.0100 	NI 	0.000 	OW 
CS 0.00 	0.30 	 0 
MT 	

0.30 	COJ 
	

0.0000 	CO 	0.00 	CS 
0.00 	3.1) 	0.0101 	85 	1.010 	mi 

NM  
0.00 	3RD 
0.04 	840 

CM 	 0.0U 	0.00 0.0000 	SR 	0.000 	CM 
0.00 	0.00 	3.0000 	F• 	0.000 	NM 1.77 

IL 	 C'_ 	0.00 	0.01 	0.0900 	CL 	J.000 	IL 
SP1 	

0.25 
0.30 	SO3 

	
0.00 	0.00 	0.0000 	S 	0.000 	SP1 

PF 	 0.00 	5 - 	0.00 	0.33 	0.0101 	S 	0.010 	PE 
RU 	 0.00 	L120 	0.00 	0.30 0.0000 	'LI 	0.000 	RU 
AP 	 0.00 	R820. 	0.00 	0.03 0.0300 	Rd 	0.000 	AP 
HAP 	0.05 TOTAL 	10g:88  0 160.040 	NAP 
FL 	 0.00 LESSO 	 FL 

CC 	
2 .33  TOTAL 102.36 PY 	 Py 

0.00 94TIOS 	
cc 

CHALY 	0.00 	
4T.PC P1CL.PC 
	

MAGN MAIN 
CN:o_Y 

H23+ - 	
0.00'0R+L:+1■ P SPOD 	 53.51 	53.29 	 SRLO 

	

29.65 	36.10 	 H234. 
11 20- 	

- 1.79 ' AB+ NE 
0.3) 5 N 	 11.65 	10.61_ 	 H2:- 

	

- - 39.43 	62.21 	
. OT11.45 ONER5 	0.00 1 	. 

laiilt" 	i '08:331 ,7 _ 	__ 	22.6, 15.26 
0.30 ■ NP 	 37.6 3 	22.53 	

$ I• Oz.F. 

FE/FL+MG 	 H T/h- + MG .  .,  . 

- - OR•46+A9 	91.34 •C 40+840+SRO 	33.63 39.19 
	

0R+58+AN 
0.00 .N420 

AC+1)i•Hy• 	0.S7 4 20+RE120 	- L...ii. 
 

31 :14 :!! 

._...NE+LL:.+K. 
	

NE+: 

- 0L+CS 	- 	0.30. 	 - --- 	 " 
mr+01.101 	- 1.34 m00 	_ ___. 6.5Z 	85 

	
mT.Cm.mm 

- IL.Sem.. 	___0.25.ALIC+RE1 20 	. __:60.84 	54.91 
	

IL.SPR.. 

-- 	
iF E AS FED 	32.60 	33.24 

'OIFF.IND. -  91.73 -- 
SI UR5A7.-- 0.40 -FE2/FE241--E3--- 43.9$ - 43.96 - 	 -SI 4ASAT. 

19:LL0ES NS.KS.HO ANU - SP00 - 	m. I9CLUJE5 P:7  AND RU 	. - IN:LL0E5 93.45.40 AND 5900_ 	... INCLUDE.) 

'A.1. 0.848  , ..,-  __  A.I. 0.808 

-1 

#60197 

pF AND R3 

n  
• 

#80198 

wT.P0 m9c.PC MOL.PR  -ATOMS 

UH 670.4.  '2:11 (1:iii ti 	57  0:1Ci 
AL203 15.36 11.30 0.001 70. 	18.567 
FE:03 1.35 0.54 0.0146 FL3 	0.991 

FE0 0.00 0.00 0.0000 FEZ 	0.000 
MNO 0.01 0.01 0.0001 MN 	0.007 
1100 0.15 0.23 0.0037 MG 	0.192 
CAC 2.67 2.99 0.0476 LA 	2.455 

6420 5.02 5.08 0.0510 NA 	4.349 
K?0 3.63 2.42 0.0335 K 	3.974 

427+ 1.90 6.62 0.1155 CH 	10.874 
H21- 0.00 0.00 0.0000 0.000 
2 205 0.14 0.06 0.0010 P 	0.102 

CO2 0.00 0.00 0.0000 L  0.000 
OTH ,- R 0.00 0.00 0.0000 0.000 
19.02 0.01 0.00 0.0000 AR 	0.000 

CR203 0.0 0  0.00 0.0000 CR 	0.000 
9203 0.00 0.30 0.0000 V  0.000 
NIO 0.00 0.00 0.0000 NI  0.000 
COO 0.00 0.00 0.0400 c0  0.000 
BAL. 
590 

0.00 
0.00 

0.00 
0.00 

0.0000 
0.0)00 

bA 	0:Sa 
SR 	0 

F 0.00 0.00 0.0000 f  0.000 
CL 0.00 0.00 0.0000 LL 	0.000 

503 3.00 0.00 0.0000 S  0.000 
S  0.00 0.00 0.0000 S  0.000 

L1 7 0 0.00 0.00 0.0000 LI 	0.000 
P820 0.00 0.00 0.0000 h3  0.000 
TOTAL 101.15 0 	160.000 
LESS° 0.00 
TOTAL 101.15 

0R.L0.AP 28.13 2 7 .20 
AR.NE 55.70 57.16 
AN 16.17 15.64 

OTZ 57.46 76.80 
Nr 27.80 0.72 
no 14.73 7.48 

CA0.840+510 23.54 25.49 
NA 20 44.35 45.45 
K20.10320 32.0 7  23.05 

'MOO 1.49 
ALK+020 86.05 81.9 
FE 	AS 	1E0 12.45 12.39 

FE2/FE2.FE3 0.20. 0.81 

INCLUDES 43,45 .10 AND 5904 
	• 0 

A.1. 0.664  

	

- - - CIPif NORM 	 41.PC MOL.PC 

Tz  Q lli-  c 	I. 
ZR 	0.00 	41_203 	18.27 
CR ----- 21.46 	FE203 	

;:Tg AB 	li:1; 	Ui8 AN 	 6.00 
LC 	 1.24 

	

00. 0g; 	NP44: 	
4.96 

NE 	0.00 	CAD 	4.67 

HI: 	 K20 	5.06 
TN 	0.00 	1120+ 	1.27 
NC 	 0.00 	120 - 	9 . 05  
Ac 	 0.00 	P205 	0.30 
NS 	 0.00 	CO2 	0.00 
KS 	 0.00 	OTHER 	0.00 
DI 	 0.00 	2802 	0.00 
MO 	0.00 	CR203 	0.00 
Hy 	 0.37 	V203 	0.00 
OL 	 0.00 	NIO 	0.00 
CS 0.00  COO  0.00 rA 	0.00 	8.40 	0.00 

 

0.00  so°  0.00 
MN 	 1.38 	F 	0.00 
IL 	0.02 	CL 	0.00 
SPH 	0.00 	303 	0.00 
PV  0.00  5  0.00 

Pt) 	0.41 	1123 	0.00 
AP 	 0.00 	R820 	0.00 
11A9 0.33 	TOTAL 	101.42 

CC  0.00 

CHALY 	0.00 

1120* 	1.89 AB.N.E 	47.45 
1120- 	8 : gg AN 	_ 14.94 
UTHERS 

AC.01.11T. 
OL.CS 
MT+CM•HM 
IL +-3P 0 ** 

DIFF.10. 
SI uNsAT. 

63.70 
3.43 

11.54 
1.12 

0.01 
1.71 
5.34 
5.15 
3.46 
4.54 
3.31 
3.14 
0.00 
0.01 
0.00 
0.0) 
0.11 
0.03 
0.00 
0.00 
0.11 
0.00 
0.3) 
0.0') 
0.03 
0.00 
0. 3) 

FL 	0.00 LESSO 	0.00 	
_ 

PY 	 0.00 TOTAL 	101.42 

RATIOS 	wT.PC MOL.PC 	 mAcw 	0.00 RATIOS MT. PC .  

SPUD 	0.00 UR+LC+KP 	35.34 

51.DEF. 

FiT44.MG 

34.34 
51.14 
14.53 

.9909 	SI -  55.696 	OTZ 

.0166 	T/ 	3.359 	L 

.1792 	AL 19.420 	ZR 

.0174 	1E3 	1.497 	OR 
0375 	1E2 2.036 	49 

.0013 	MN 	0.069 	AN 

.0103  MG  1.657 	LC 

.0333 	CA 	4.513 	NE 

.0509 	NA 	0.271 	Kr:,  
0537 	K 	5.222 	NI_ 

.0705 	ON 	7.640 	TN 

.0101 	0.010 	NC 
0021 	P 	0.229 	AC 

.0100 	C - 	0.010 	NS 

.0100  0.000  KS 

.0000  ZR 	0.000  DI 

.0101  CR  0.000  '00 

.000D 	V 	0.000 	HY 
0100 	NI 	0.000 	01_ 
.0000  CO  0.000  CS 
.0100 	44 	0.000 	MT 
0000  SR  0.000  cm 

.0000 	F 	0.000 	44 

.0100 	CL 	0.000 	IL 

.0030  S  0.000  SPA 
0)01  S  0.010  PF 
0000 	LI 	0.000 	RU 

.0100 	R8 	0.000 	AP 

	

0 150.000 	HA? 
FL 
Py 
CC 
mAGN 
CHALf 
SPOo 
H2j. 

OTA1d5 
SI.OLF. 
TOTAL 
FE/F,.+MG 

1.23 
0.01 
0.01 

29.'1 
41./7 
12..5 
0.44 
0.» 
0.3 1  
0.00 
0.03 
0.1" 

0.0) 
0.00 
6.3 
0.0) 
1.04 
0.3.) 
0.00 
4.13 
0.00 
0.00 
1.31 
0.30 
0.0) 
0.u0 
0.00 
0.71 
0.00 
0.00 
0.03 
0.00 
0.00 
0.01 
1.26 
0.30 
0.30 
0.30 

101.4: 
0.32 

 

o.00 or!  45.69 67.5 

	

101.15 NE 	 51.03 	19.43 

	

0.00 AP 	 23.2$ 	13.04 

INCLUDES PF AND PU 	• INCLLOES N5.15.141 440 5900 	•• IACLUUE... ml ANO 9U 

-  - - e.  A.1. 0.746  n  / 

C L•PR 
	

ATCHS 	4.I94 NORM 



ATT.'S 

) 5(1..Pt 
F2 

	

15.14. 	IR 

	

1.374 	OR 

 

0....71.  *0 

	

0.030 	AN 

	

0.960 	LC 

	

3.611 	Nr 

:361 g 

n 4q 

 

.010  NS 

 

.000  KS 

 

, .C30  01 

 

.000  m0 

 

.C10  my 

	

.000 	CL 

	

.000 	CS 

	

.000 	NT 

	

.000 	CM 

	

.010 	mm 

	

.C30 	IL 

	

.C10 	SPH 

	

.000 	PF 

	

.000 	RU 

	

.000 	AP 

	

16 .000 	HAP 
FL 
PY 

• 
••••IY6?  •...#60199 

or.P: 	1oL. 4 C 	mCL.pR 

SM 	64.91 	6.el 	1.0301 
11u, 0.42 0.3.  0.01 53  ?! 

A32123 1 7 .4. 10.9 7 	0.1711 	Ac 
71203 2.07 0.11 	3.01.11 	FLS 

FF0 
mNu 

A •se 
04 

1.11 	•01)4 	f"- :: 2 
0.) 	01(16 	ml 

M0 0 0.71 1.16 .0161  Mk: 
0 Ao 1.4e 4.15 .0561  CA 

NA20 4.20 A.5. .0;77 	NA 
42;,  4.14 2.3! .0441 	m 

AQ Co 1.32 4.0A .3733 	Od 
H20- 0.00 0.00 .0000 
P005 0.13 0.0" .0111  P 
COe 0.00 0.0) .0000  C 

OTHEm 0.00 0.00 .0000 
2402 0.03 0.)) .3000  /R 

CR203 0.00 0.01 .0000  CR 
V213 0.00 1.11 .0103  V 
NIG 0.03 0.0) .0000 	NI 
COO 0.00 0.01 .0001  Cd 
HA ■1,  0.00 0.1.) .0001  04 
SRO 0.00 0.00 .0000  SR 

F 0.10 a.» .0001 	F 
CL 0.00 0.0) .0000 	CL 

303 0.00 0.00 .000)  S 
5 0.00 0.10 .0900  S 

112: 0.00 0.00 .0000  11 
R325 0.03 0.33 .0000 	R3 

TOIAL 100.57 0 
LESS 0  1.10 
TOTAL 100.57 

....CT6 9 	•••• #60200 

LIPA 	NORM 	 wf.PC 	moL.pC 

 

i t:31  19i  63:V  6 8:31 

	

0.00 	AL:0.., 	14.4 

	

24.47 	1E:03 	3.42 	T ust 
15.). 

	

6.54 	
FEU 

	

MN1 	
0..7 	0.40 

 

0.01  0.01 

	

0.00 	NO 	0.56 	8..i5 

 

0.1)  01C  0.88  6 

ILPg 4.42°  

	

520 	
, ...121 	. . ,1. 1 

	

0.0) 	H00. 	2.96 	10.3; 

	

0.00 	H20- 	0.00 	0.30 

	

0.00 	peos 	0.17 	0.07 

 

0.00  CO2  0.00  0.00 

	

0.30 	OTHrR 	0.00 	0.40 

	

1.12 	2402 	0.00 	0.00 

	

0.00 	CR203 	0.00 	0.10 

	

1 . 39 	1/203 	0.00 	0.00 

	

0.00 	N1u 	0.00 	0.00 

 

0.00  COG  3.00  0.30 

	

3.00 	BAU 	0.00 	0.00 

 

0.30  SRO  0.00  0.00 
0.00 

	

0.50 	
F 	0.00 	0.00 

	

0.00 	
CL 	0.00 	0.00 

	

SO3 	0.10 	0.00 

 

0.00  S  0.00  0.00 

	

0.00 	1I20 	0.00 	0.30 

	

(Ili 	u_RE 	101:29 	0.00 

0.00 

mOL.PR 

1:81R 

S:1 -'21: 
0.0065 
0.0001 
0.G1,3 9  
0.01) 7  
0.3950 

10).1 (6t 
0.6100
0.0012 
0.0010 
0.0000 
0.0303 
0.0000 
0.0000 
0.0000 
0.3030 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0010 
0.0000 

H 

th 
1L.1 
AK 
VG 
14 
4A 

LH 

P 
C 

/R 
CR 
V 
41 
CC 
eA 

F 
IL 
, 
: 
LI 
h8 
1. 

ATOMS 

5 ,5,1: 7g 

1'.2"  2.16' 
0.13Q 
0.0c, 
0.7C1 
0.1°2 
43.514 1 
4.4qd 

16.697 
0.000 
0.121 
0.000 
0.000 
0.000 
0.000 

3:8&9 
0.000 
0.000 
0.000 

.g ..2g 
0.000 

8:SH 
0.000 

160.000 

CC 
RAGS 
CNA ,  y 
SPO. 
4-420. 
H20 .  

CA04940+SRC 	3.54 
NA20 	- 	51.12 
620.R320 	40.35 

-M60 	-- 	4.13 	7.21 
ALn.P020 	69.61 57.09 
FE AS FEC 	2* 2 - 	25.71 

FE2/FE2•1E 3 	13.49 13.50 

A0 RU 	•;- _-,INcLuDE5 45.:KS..O_ANO 
,/ A:L- 6.676 	_ 

RATI0S 41.60 MOL.PC 

09.1:+4P 31.97 31.03 
03.5E .5. 4 1 47.90 
ON 21.61 21.02 

. 
411 56.41 76.16 
%70 25.31 14.46 
AP 13.25 9.35 

C A0.5A04.SRG 31.41 37.88 
0420 34.54 37.63 
, 20409820 34.05 24.44 

100 5.94 10.37 
AL4.R920 47.65 63.95 
FE AS 	1E0 26.22 25.65 

1E29FE2.FE3 42.24 42.21 

OTiERS - 
SI.OLF. 
TQ5K6 
FE/F4.M3 

OR.43.A4 
NE41.0.13' 
40.01.mY 4  
01+05 
MT.Cm•H4 
Il...S.PM.. 

OIFF.INO. 
SI .1,6AT. 

1NCLLOES NS,3S.ii0 ANU sPoor  m. - IN:CUDEs pF 
A.I. 0.653  

76.05 
0.00 

76.54 
0.00 
2.51 
0.00 
3.50 
0.80 

10.63 
58.68 
30.49 

safi_ S. 

CIPw HORN 

ri  
160T1 

OR 
2R 

i'44.,14  AP 
AN 

1". g; 

TN 

MP 
NE 
LC 

HL 	
Ifiii 

hC 	 0.00 
AC 	 0.00 
NS 	 0.00 
n5 	 0.00 
DI 	 0.30 
40 0.00 

81!  
1.39 

g 

CS 
MT 
64 

'IT 
$PM 	

0.70 
0.00 

il!a1, 
.3:88 

0.00 

AP 
0.40 HAP 

FL 	 0.00 

OR•42•AN 
NE.LC.0CP 
AC.DI.MY . 
OL*Cs 
MI•CM+MM 
IL•SPH.. 

72•43 

?:12 
3.00 
3.57 	. 
0.70 

0.00 	TOTAL 	103.47 Pt 
CC 	 9) 1C'  0.03  

0.00 RATIOS 	WT.PC MOL.PC 	 mAGN 	0.00 
0.30 	 cHALy 	0.00 

(LE 2::%E"P  
33.9 	32.71 	 0.00 

_ 828 AN _ 	_ 	
__ 61.56 62.96 

4.4) 	4.33 
NERS  

2.97 
0.00 

- 0.90 - ATZ 	 51.0E0. 	
0.00 

55.59 75.53 	 0.00 
100.57 NE 	 25.07 1$.2.3 3 

_0.04 _K2 	_ 	_ 	16.24 
	TOTAL 	101.47 

 1° U.00 

DIFF.INO. 8'6.05 el 

	

.SI UNSAT. 	2.00 i 

INCLUDES PF AND RU 

	

-r 	 r 

INCLUDES IS.hS.m0 AND SPOL_ 

A .1.  , 

.1] 
"• • • #60 201 	_  

Wi 

WT.PC 	M1L.?C 	MOL.PR  

68:it 	4:W 6 -074 
0. (322 6L203 17.56 	10.16 

FE203 2.14 	0..5 0.0134 
100 1.48 	1.30 0.0236 
*150 0.02 	0.02 0.0003 
4(30 0.59 	0.92 0.0146 
COO 2.49 	2.30 0.0444 

74A20 4.82 	4.90 0.0777 
420 3.71 	2.48 0.0394 

H21. 1.83 	6.41 0.1015 
H2O- .00  0.00 0.0000 
7205 .11 	0.05 0.0008 
Ccz .00  0.30 0.0100 

OTHER .00  0200 0.0000 
2502 .00  0.00 0.0000 

CR203 .00  0.00 0.0100 
9203 .00  0.00 0.0000 

NIG .00  0.00 0.0000 
COO .00  0.00 0.0000 
gAG .00  0.00 0.0000 
0 0.0 .00  0.00 0.0000 

F .00  0.00 0.0000 
CL .00  0.00 0.0100 

$O3 .00  0.00 0.0000 
S .00  0.10 0.0100 

1120 .00  0.00 0.0000 
5820 .00  0.00 0.0000 

inTAL 10 .91 
Lr.SSO .00 
TOTAL 10 .96 

RATIOS .WT .PC MOL.PC 

011.1C.13 ,9  29.50 29.53 
AR•NE 54.85 56.32 
An 15.61 15.15 

OTZ 55.95 76.45 
NE 27.52 15.63 
Kp 15.52 7.92 

040.840.5RC 22.60 27.49 
NA21 43.74 4 13.13 
620+5820 33.67 24.31 

-MO 4.70 8.15 
.A .R120 67.9 ,, 65..e3 

Ff 	A$ EEC 27.31 26.51 

FE2/FE2.FE3 43.79 43.79 

•••• #6001 

ATOMS 	 NORM 	- 	 MC1.P0 
	

ATOMS 	LIP. NORM 

	

AL 18.006 	ZR 	-- 0.00 41203 	13.00 11.41 0.1765 	AL 19.153 	ZR 	 0.30 
FES 	1.401 	UP 	 4.46 	1.33 0.0279 	1c3 3.030 	OR 	 30..2 
FE2 	1.077 	49 	

____.21.93 1E203 

	

1.76 	1.61 	0.0245 	FE2 	1.344 	08 	 41.3- 
MN 	0.015 	AN 	

40.78 	FE) 

	

11.63 - mND 	0.09 	0.15 0.0113 	MN 	0.069 	AN 

LA 	Z.321 	NE. 	
0.00- - MOO 

	

4.37 	5.o. 0.0779 	CA 	4.227 	NE 	
IF).38 
0.91 VG 	0.765 	LC 	_ 	 1.62 	2.6g 0.0402 	MI 	2.150 	LC 

hA 	5.129 	lif, 	
.0.00 	CAO _ 

	

4.55 	5.3-5 	0.0752 	NA 	6.436 	mP 	 0.00 
4 	4.115 	ML 	

0.00 	9A20 
0.00 --- 

	

5.15 	3.55 	0.055) 	4 	 0.11 

	

LH 10.620 	TH 	 0.00 	M
429 	 5.966 	HL 
20. 

-  

	

1.44 	5.17 	0.0799 	OH ' 5.672 	TN 	 0.00 

	

0:000 	hc 	_0.00 _ M20 - 	0.00 	0.03 0.0000 	 .000 	NC 	 0.00 
m 	0.081 	AC 0.00 	P205 	0.37 	0.17 	3.0126 	P 	.233 	AC 	 0.00 
C.  0.000  NS  0.00 °- CO2 

 

0.00  0.01 0.0000  C 

 

.000  55  0.00 

	

0.000 	KS 	 - 0.00 OTHER 

 

0.00  0.03 0.000)  .000  KS 0.01 

iFt 	0.000 	DI 	 0.00 	1502 	0.00 	0.31 	0.0000 	ZR 	.000 	DI 	 5.,1 
CR 	0.000 	40 0.00 	0.11 0.0109 	CM 	.000 	40 	 0.10 
1. 	0.000 	MY 	

_ 0.00 CR203 

	

- 1.89 - w203 	1.00 	0.01 0.0100 	V 

 

.200  'f:J7_  
1.43 

hI 	0.000 	01 	 0.00 	0.00 0.0000 	NI 

	

.010 	CS 	
0.30 

CO  0.000  CS  
- 0.00 - N10 

 

COO  3.00  1.31 0.0001  CO  0.30  0.00 
64 	0.000 	MT 	 .10 0.00 	0.01 0.0000 	8A 	.000 	P.5 	 6.25 
OR 	0.000 	CM 	 n8 	0.00 	0..31 0.1001 	SR 	.000 	Cm 	 0.'..) 
F 	0.000 	mM 	0.00 	F 	0.00 	0.00 	0.0101 	F 	

:2 10",-)) 	VI! - 	
1.54 

LI 	0.000 	RU 	 0.00 -1120 	0.0o 	0.13 0.0100 	II 	
.000 	PE 

 

.010  RU  

0.00 
10. 11: 

CL 	0.000 	IL 	-0.65 _ 	C'_ 	0.00 	0.31 	0.0100 	CL 

 

.000  SPI `  0.000  sPR  0.00  SOS  0.00  0.30 0.0101  S 
S 	0.000 	PF 	 0.00 - 	5 	0.00 	0.31 0.0000 	S 

 

0.00  
N(0)7 

	

L 160.0Co 	HAP 	 0.26 TOTAL 101.33 	 0 16 .010 	HAP 

 

.000  AP 69 	0.000 	AP 	 0.00 5820 	0.00 _ 0.011 0.0000 	R3 

FL 	 0.00 LEsS0 	 FL 	 0.00 

 

_  _ 
.1"7-316 

ETz N8 
5IO2 	.8.60 63.3? 	0.9751 	SI 52.e97 	002 

 

______.1i:n -  n -- 0.62 	0.51 0.01/5 	TI 	0.421 	C .1 - 	0.2c2 -  

0.30 - 	PT 	 0.00 TOTAL 101.39 
0.00 CC  

a,N 
tiWY  0.00 

8:28 RATIOS 	.0. :PC MCI .PC 
CHALY 

0.00 

SPJO  
0.10 

SIC 	 .9.01 50.51 
16.54 	3›.51 	 0.00 

M2 • 	?II V0i:IC_ ."  H20* 	1.4:2 
H20 - 	0.00 AN 	 16.6) 	13.99 	 H20- 	0.01 

OTIFAS 	0.30 OTHERS 	0.00 

	

45.76 67.61 	
M:-.F. 	

0.01 SI•DEF. 
TOTAL 	

0.00 N. 
30.44 	19.03 	 10 ,11 : 55 -4 

FE/FE•MG 11. 91t ;t c.0  23.61 	13.37 	 FE/F,..mG 

- 0- 0-- 	OR•48 0104 	74.34 c40.a40.5a0 	30.35 36.90 	 f.),1 1 :4. 1!::1 	53.70 

-- mT.Cm.HM 	3.10 mnn 	 ).26 	15.74 	
01.05 	

(‘....0379/ 

------ - NEALC•mP 	- ?:11 i'0.152 00 .e0  J:tt 11:8?, 
01,5 	C.00 	

Ac.01.07. 	6 
_______ AC•01•WO,  

33.5 	32.03 	

mT.Cm.m4 
IL•seR.- 100RH°. 	0.55 pi,..4:M 0 	. )7.21 52.13 	 1.11 

0111.1h0. 	80.26 	 .0111.IND. 	73.04 
SI UNSAT. 	0.00 102/1E2.7E3 	11.71 	31.90 	 5I 1.1i.SAT. 	0.00 

*A 110100E., MO ANO RJ /NCLuorS pF AND Ru 	• 1NCLL9E5 N3.15.w0 AND SPUD 

-  *, ,- A.1. 0.755 



1401.PR 

 8.ntl 
0.1 4 3 
0 . 01 2 7  

8:S8N 
0.0060 
0.0490 
0.1142 
0.0 6 42 
0.1.43 
0.0000 
0.0)04 
0.0000 
0.0000 
0.0000 
0.0000 
0.0100 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0100 
0.0000 
0.0000 
0.0000 

""CY74 	•••60203 

4TCPS 	. 	CIPw NORM 
 

NT.PC MOL.MC mOL.PR 

H 
0L

. 20.984 
s 2.116 

L E?  0.677 
N 	0.0g9 

MG 	0.622 	LC 

NA li:Ng 
LA 

	P. 
P.  9 .116 
UN 15.626 

0.000 

0.000 
0.000 

ifl 	0.0(0 
CR 	0.000 

0.0103 
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34.09 56.21 

	

34.91 	24.35 

	

31.01 	19.44 
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0.0000 
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AN 
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r 
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0.03 
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0.00 

99.06 
0.42 
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2.36 
0.74 
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0.00 

OTZ 
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CR 
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AN 
LC 
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AP 
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NC 
AC 
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Cl 
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PF 
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FL 
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0.13  0.1? 

	

0.24 	0.34 
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(.06 	16 
K20 7.93 	5.15 

)420• 2.60 	9.17 
MOO- .00  0.00 
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CO2 
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.00 	0.00 

	

.00 	0.00 
21102 .00  0.00 

CR203 .00  0.00 
V203 .00  0.00 
NIG .00  0.00 
COO .00  0.30 
-840 .00  0.00 
SRO .00  0.00 
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CL .00  0.00 

503 .00  0.30 
5 .0C  0.00 

LI20 .00  0.00 
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LESSO 0.00 
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0R+LC+AP 53.76 43.44 
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AN 1.03 -0.01 

QTZ 33.73 55.80 
NE 
AP 

35.72 
30.55 
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19.20 
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9020 39.86 46.16 
A2O+R120 44.65 34.03 
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0.0017 
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••••0 Y76 	••'• #60205 _ 
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FE203 	1.63 	0.37 	.0102 	FE3 1.114 

	

FE0 	1.96 	1.77 	.0273 	F32 1.489 
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S  0.00 
1120 
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AP 28.63 16.14 
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09.10.0 62.30 60.93 
AH•NE 35.24 _ 36.62 
AN 2.45 2.40 

OTZ 46.32 68.59 
NE 18.81 11.75 
8P 34.27 19.62 

040+840.53C 5.14 7.35 -  
NA20 
820+892C f)(?..f979 

34.1 

10 3.41 6.46 
69.13 64.31 NN320 
27.41 29.16 

1E2/112+1E3 67.70 

• 

67.75 

..A.CT79  *AAA •60207 

-08+Ao+4,1 	95.56 CA0+840+587 - 	4.17 	5.87 	 08+48+AN  

	

- NE+00+8. 	.0.00 NA20 	 31.1? 40.59 	 In•LC+Ap 	0.33 Ac.01.Hy. 	5.68820.8320 	63.03 53.55 	 AL+21T-Hy. 	-0.00 01+0.0  0.30  . 
01+CS  0.68 - M7+CA+H9  3.97 moo 	 2.01 	3.79 	 HT+CM.Hm 	6.70 IL+Se80.• ____ 0.70 ALK+R820 	65.12 62.53 	 IL+SPH.. 	0.75 FE AS FEC 	_ 	31.67 	33.69 	._. ----- --DIFF 	 _ .IN3:--77.99. 	 ---- DIFF.INO. 	86.65 SI UNSAT. 	0.00 FE2/FE2*FE3 	2.74 	2.74 	 - SI UNSAT. 	0.57 

	

10+ VICLODEa P= AND RU 	- 	. 1NCLL065 Ns.mS.w0 AND sP06 '. 	.. INCLUDES PF AND PU 	I 

 

.  _  . 

 

r, ,r  ___  A.I. 0.842  __ Lz.: 

	

. 	.. 

...*CY91 

ATOPS 
_ _ _ _ _ _ 

	

ATORS-  -- - ° - CIPH -- NORM - - 	
•••• #60209 

mT.PC poL.PE -NeL.PR 	 CiPw NORm 

	

I 

- 

58.291 	-DIZ 5i 54.612. _ OTZ . 	 3.28 	51 02 , 65.12 72.01 

- 

1.1003 	 6.06 7  

	

. 3 - :TITT2 - - 0.72 	0.59 	0.0090 	yi 	0.477 	C 	 2.16 - 1  0.65 1  

	

AL 20.417 	ZR 	- 	0.00 41203 	19.27 12.37 0.1390 	AL 20.026 	ZR 	 0.00 
Ft.3 	1.187 	OR 	- - - 51.60 1E203 	0.37 	0.15 0.0123 	8E3 	0.245 	OR 	 57.10 
1 7 2 	2.447 	48 	 29.19 	FED 	0.10 	0.09 0.0014 	FE2 	0.074 	AS 
mA 	0.045 	AN 
PG 	0.315 	LC 	. _ PAP 	V8 	

0.00 	0.00 0.0000 	PN 	0.000. 	AN 

	

3.16 	0.26 0.0040 	PG 	0.210 	LC 	 1 :J00 
CA 	0.645 	NE 0.00 	CAC 

	

1.17 	0.20 0.0030 	LA 	0.161 	NE 	 0.00 
1.A 	6.097 	AP 	

.  

	

3.87 	4.39 0.0624 	NA 	6.615 	KP 	 0.00 
A 	10.154 	HL 	

0.30 	NA20 

	

9.6E 	6.71 0.1126 	A 	10.867 	HL 	 0.00 

	

LH • 9.244 	TH 	
- 0.00' 	820 

	

0.97 	3.32 0.0538 	LH 	5.705 	TN 	 0.00 

 

0.0c0  ,c  ____.g.gg_ 42"  

	

H20- 	0.00 	0.00 0.0000 	 0.000 	NC 	 0.00 
I- 	0.147 	AC 	 0.00 	P205 	0.01 	0.00 0.0001 	P 

	

0.00 	0.10 0.0000 	L 	
0.007 	AC 	 0.00 

L 	0.000 	NS 	 0.000 	NS 	 0.30 

	

0.000 	KS 	
- 	0.00 	CO2 

 

0.00  0.00 0.0000  0.000  KS  0.00 
ZR 	0.000 	DI 	

-0-0.00 OTHER 

	

0.00 	0.30 0.0000 	ZR 	0.070 	01 	 0.00 
CR 	0.070 	90 	

_.0.00 	ZRO2 

	

0.00 CR203 	0.00 	0.00 0.0000 	LR 	0.000 	FO 	 0.00 
V  0.000  HR  

___ 

	

4.50 	9203 	0.00 	0.00 0.0000 	V 	0.000 	NY 	 0. 4 0 
41 	0.000 	CL 	 0.00 	NIO 	1.00 	0.00 0.0000 	81 	0.070 	CL 	 0.00 
CO  0.000  CS  _ 0.00  COO  0.00  0.00 0.0000  CO  0.000  CS  0.00 
CA 	0.000 	MT 2.51 	840 	0.00 	0.39 0.0000 	LA 	0.070 	MT 	 0.00 
5R 	0.000 	CM 

	

0.00 	0.00 0.0000 	5R 	0.000 	CM 	 0.00 
-  - F 	0.000 	H4 	

- 0.00 	SRO 

	

- 0.00 	F 	0.00 	0.00 0.0000 	8 0.57 

	

0.000 	HM 
CL 	0.000 	IL 	 3 : 88 	0.00 0.0000 	CC 	0.000 	IL 	 0.21 

	

0.00 0.0000 	5 8  0.000  SPH  
.--. 1.00  . CL 

 

0.000  SPH  0.00 
5 	

0.00 	S03
0.00 	S 	0.00 	0.00 0.0000 	5 	 0.00 

	

0.300 	PF 

	

0.000 	PF 	- 
LI 	0.000 	RU 	 0.00 	0.00 0.0000 	II 	0.000 	RU 	 0.01 
48 	0.000 	AP 	 0.00 	0.00 0.0000 	48 	0.000 	AP 	 0.00 

	

1 160.000 	HAP 	
' 3:38 ME 

	

C 	160.000 	H AP 	 0 . 1)20.45 TOTAL 	101 :1i3i 
FL 	

8:88 	
FL 	 2. 1a) 

py 	 Vg7i2 10.42 	 py 	 0.00 
CC 	 0.00 0.00 

IPItiolf 
0.00  0.00 

63.01 61.64 	 51'00 	 0.00 
H20+ 	 (1)..g? 273:NE."  36.11 	37.52 , 	 H2O  
H20- 	 HZu - 
OTHERS 	

0.00 AN 
0.00 	

0.86 	0.84 
OTHEpS 

0.00 072 	 47.6/ 69.75 	 (8).il St.nEF. 
uk .m,  100.01 NE 	 18.53 11.45 	

Ni4F. 	

10(1).U'O 0.61 mp 	. 	33.83 18.81 	 FE/FE+MG _ 

0R+48+AN 	32.82 CA0+940+5R0 	1.24 	1.00 
NEyAmp 	0.00 4 A2 0 	 23.25 37.16 
AcA 'Awl, . 	4.50 820+1020 	70.51 61.04 
U. 5 	0.00 

	

--------- RT A Cm • ww 	2.51 MOO 	 1.13 	2.2? 

	

- - IL.SPH“ 	1.50 A18•4820 	95.80 94.29 

	

FE 45 FED 	3.01 	3.44 
DIFF.INO. 	84.07 
51 UNSAT. 	0.00 FE2/FE2 44E3 	25.10 23.10 

. ..40 INCLUDES PF *NO PU 	• INCLUOCS N5,m5.m0 AND SP00. 0  
.  _ _ 0  T  ,, .. A.I , 0.873 

RATIOS 	 WI .PC MOL.PC 	 NAGN , 0.00 RATIOS 	_ _ 	WT.PC MOL.PC 	 MAO 	 0.00 

08.46., AN 	90.62 
NF+LC+Np 	0.00 

81!:Li""  8: '48 
py•cm•Hm  0.57 
IL+SPH.. 	0.2 
DIFF./NO. 	45.qo 
51 uhSAT. 	0.00 

** INCLUDE:,  PF ANO RU 
• 



outcortwoommortnall 

CR+AJoAv 	77.24 
0.01 

8C'0, .-MY- 	3..0 
0.10 

HT+Cm+NI 	3.51 
ILeSeN-. 	0.62 

• 
0I71.141. 	77.4= 
Sf UaS4T.  0.10 gal 

"“CT62 

 

IN5  e8:3E 
Auns 
FE'03 

Pre 
mNu 
,ne 
CAV 

NA20 
K20 

	

H20. 	1.21 
mzn- 
P 20 5 
coz 

OTHER 
IP.12 

	

CR203 	0.00 
V205 

NID 
cno 

	

RAU 	0.00 
SRO 

	

F 	0.00 

	

CL 	0.00 

	

503 	0.00 
S 

	

LI2E 	0.00 

	

0820 	0.00 

	

TOTAL 	9 9 • 9 0 

	

L':SSO 	0.00 

	

TOTAL 	99.90 

RATTOS 

OR.LC.AP 
As.slr 
AN 

(HZ 
NE 
MP 

CA0+840+5R0 
N420 
N2044132C 

O 
0LK+R320 
FE 	AS 	FEC 

FE2/FE2.FE3 

	

L':SSO 	0.00 

	

TOTAL 	99.90 

RAT 

hi.PC.W5L.PC 

... #60210 .  

MOL.PR 

" 03 	. '"i 

	

.33 	3:i9  0:3914 

	

.67 	0.25 	0.0042 

	

.1b 	0.14 	0.0022 

	

.01 	0.01 	0.0001 

 

:tt  8:f!  8:ffi 

	

.31 	2.26 	o.usr 

	

1.23 	0.79 	0.0131 
4.08 	0.0672 

 

0.00  0.00  0.0000 

	

0.05 	0.32 	0.0004 

 

0.00  0.10  0.0000 

 

0.00  0.10  0.0000 

 

0.00  0.00  0.0000 
0.30  0.0300 

 

0.00  0.00  0.0000 

 

0.00  0.00  0.0000 

 

0.00  0.00  0.0000 
0.00  0.0000 

 

0.00  0.30  0.0000 
0.00  0.0100 
0.00  0.0000 
0.00  0.0000 

 

0.00  0.00  0.0000 
0.00  0.0000 
0.00  0.0000 

MT.PC 	moL.pc 

26.79 	25.66 
72.03 	73.22 
1.17 	1.12 

84.33 	92.90 
11.2i 	5.25 
4.40 	1.84 

3.54 	4.40 
62.94 	70.79 
33.51 	24.81 

9.83 	16.03 
74.01 	69.13 
16.16 	14.79 

	

22.00 	22.01 

 

SRO  0.00 	0.30 	0.0000 	tR 

	

F 	0.00 	0.00 	0.0100 	f 

	

CL 	0.00 	0.00 	0.0000 	EL 

	

503 	0.00 	0.00 	0.0000 	8 

 

S  0.00  0.00  0.0000  5 

	

LI2E 	0.00 	0.00 	0.0000 	LI 

	

0820 	0.00 	0.00 	0.0000 	h8 
TOTAL 	9 9 • 9 0  1 

	

TOS 	MT .PC 	moL.pc 

OR.LC.AP 	26.79 	25.66 
As.slr 	 72.03 	73.22 

	

AN 	 1.17 	1.12 

	

(HZ 	 84.33 	92.90 

	

NE 	 11.2i 	5.25 

	

MP 	 4.40 	1.84 

CA0+840+5R0 	3.54 	4.40 

	

N420 	 62.94 	70.79 
N2044132C 	33.51 	24.81 

	

O 	 9.83 	16.03 
0LK+R320 	74.01 	69.13 

	

FE 	AS 	FEC 	16.16 	14.79 	_ 

FE2/FE2.FE3 	22.00 	22.01 	-- 

ii 
AlAL 
1E1 
ti-.2 
rN 
t, 
: 

LH 

E 
C  

ZR 
ER 
V 
AI 
co 
EA 
tR 
f 
EL 
8 
5 
LI 
h8 
1 

_ 

-- 

EA 

	

-- Oft+AE+AN 	27.13 C40.340.SRO 	32.4, 	33.43 

	

39.62 	42.17 Pg:sciv,1.7. 	(1):?; M2  
r2.920 	27.72 19.42 

01•05 	0.00 

	

- MT+CM+HM 	0.67 MOO 	 - 2.45 	4.3) 

	

___ IL+SPH.r 	0.43- 616+382 	_ -88.11 68.72 
 FE AS FE) 	29.44 	23.9' 

	

011F.INO. 	93.90 
--------- SI UNSAT. - 	0.00 162/162.763 	41.43- 41.45 

INCLUDES NS.KS.M0 AND spOu_____•..INCLUDES_PF AND RU _ 	.0.  INCILOES NSPKS , WO ANO SPOO- 
A.I. 0.710 

IACLUOE... PF AND RU 

O.**CY34 	•••• 	#60212 

4T.P0 	MOL.P0 	MOL.PR  

O.**CY34 	•••• 	#60212 
4T.P0 	MOL.P0 	MOL.PR 	-ATOMS -ATOMS 

.... .... 
'i!Ri 	571:H 6 8 .. 'R 'i!Ri 	571:H 	68..'R i! 	58-.;i2 i! 5 8 -.;i2 
AL203 	13. 7 7 12.12 0.1792 AL203 	13.77 	12.12 	0.1792 	AL 	20.048 AL 20.048 
1E203 	3.77 1.50 0.0236 1E203 	3.77 	1.50 	0.0236 	1E3 	2.641 1E3 2.641 

1E0 	2.61 2.64 0.0391 1E0 	2.61 	2.64 	0.0391 	fa 	2.181 fa 2.181 
0140 	0.03 0.03 0.0004 0140 	0.03 	0.03 	0.0004 	MN 	0.024 MN 0.024 
MGQ 	0.6c 8..(881 MGQ 	0.6c 	k(0)? 	8..(881 	MG 	0.902 MG 0.902 
C4U  • 

k (0) ? .. 	C4U 	• 	r 	LA 	0.040 r LA 0.0 4 0 
4620 	6.72 7.83 0.1084 4620 	6.72 	7.83 	0.1084 	NA 	12.128 NA 12.128 
620 	7.15 5.13 0.0759 620 	7.15 	5.13 	0.0759 	K 	8.493 K 8.493 

H20+ 	1.09 4.09 0.0605 H20+ 	1.09 	4.09 	0.0605 	LH 	6.769 LH 6.769 
450-  0.00 0.30 0.0000 450- 	0.00 	0.30 	0.0000 	0.000 0.000 
P215 	3.02 0.01 0.0001 P215 	3.02 	0.01 	0.0001 	F 	0.016 F 0.016 

CO2 	1.00 0.30 0.0000 CO2 	1.00 	0.30 	0.0000 	C 	0.000 C 0.000 
OTHER 	0.00 0.00 0.0000 OTHER 	0.00 	0.00 	0.0000 	- 	0.000 - 0.000 
zenz  0.00 0.00 0.0000 zenz 	0.00 	0.00 	0.0000 	ZR 	0.000 ZR 0.000 

CR203 0.00 0.0000 CR 0.000 
9203 	

8 : 88 
0.00 0.0000 

CR203 	8:88 	0.00 	0.0000 	CR 	0.000 9203 	0.00 	0.0000 	V 	0.000 V 0.000 
NIL 	0.00 0.00 0.0000 NIL 	0.00 	0.00 	0.0000 	NI 	0.000 NI 0.000 
COO  0.00 0.00 0.0000 COO 	0.00 	0.00 	0.0000 	LO 	0.000 LO 0.000 
340 	0.00 0.10 0.0000 340 	0.00 	0.10 	0.0000 	64 	0.000 64 0.000 
SIO 	0.00 0.00 0.0000 SIO 	0.00 	0.00 	0.0000 	SR 	0.000 SR 0.000 

F 	0.00 0.00 0.0000 F 	0.00 	0.00 	0.0000 	f 	- 	0.000 f  - 0.000 
CL 	0.00 0.10 0.0000 CL 	0.00 	0.10 	0.0000 	LL 	0.000 LL 0.000 

503 	0.00 0.00 0.0000 503 	0.00 	0.00 	0.0000 	5 	0.000 5 0.000 
5 	0.00 0.00 0.0010 5 	0.00 	0.00 	0.0010 	5 	0.100 5 0.100 

1120 	0.00 0.00 0.0000 1120 	0.00 	0.00 	0.0000 	LI 	0.000 LI 0.000 
0620 	0.00 0.00 0.0000 0620 	0.00 	0.00 	0.0000 	66 	0.000 66 0.000 

TOTAL 	99.39 TOTAL 	99.39 	 C 	160.000 C 160.000 
LESSO 	0.00 LESSO 	0.00 
TOTAL 	99.39 TOTAL 	99.39 
RATIOS RATIOS 	MT.PC 	MOL.PC MT.PC MOL.PC 

- - 
ORAA.C.KP  ' ORAA.C.KP 	' 43.21 	42.36 43.21 42.36 
A8+9E A8+9E 	51.79 	57.64 51.79 57.64 
AN AN 	0.00 	-0.00 0.00 - 0.00 

OTZ 
NE 
OTZ 	39.13 	61.43 
NE 	33.48 	22.23 39.13 

33.48 
61.43 
22.23 

NP NP 	27.39 	16.34 27.39 16.34 

0404.640.SRO 0404.640.SRO 	0.29 	0.39 0.29 0.39 
9A20 9A20 	48.31 	58.59 48.31 58.59 -- -------- -- -------- 
4420.1020 4420.1020 	51.40 	41.03 51.40 41.03 

r00 r00 	3.10 	5.60 3.10 5.60 
.LX.N620 .LX.N620 	66.84 	64.13 66.84 64.13 
FE 	45 	FEE. FE 	45 	FEE. 	30.05 	30.21 30.05 30.21 

1E2/Fs:200! 1E2/Fs:200! 	45.57 	45.57 45.57 45.5 7  

....cy85A 	....#60213 
is- 

- CIPm - NORM ---- 	MT.P:-MOL.PC MCL.PR 	ATCMS 	t;IPs NORM 	!, 
_ . 

F TZ--  - - 8:88 -  ilEi  5 8:Cg 4:11 8:fti  ii s i:R9  2 T,  8: ct3 
ZR 	 0.00-61263 	-20.1$ 13.33 0.1976 	AL 22.300 	ZR 	 0.50 
OR 	 42.26 1E203 	3.75 	1.61 	0.0235 	FE3 2.650 	OR 	 60.94 
Ae 	 35.02 	1E0 	0.74 	0.71 	0.0103 	FEZ 0.531 	48  1.21 
AN 	 0.00 	MN-) 	0.16 	0.15 	0.0023 	MN 	0.127 	AN 	 0.30 
LC ------ 0.00- 	MOO-- 0 . 20 	0.34 0.0050 	MG 	0.230 	LC 	 0.00 
NE ' 10.37_ 	CAD 	1.51 	1.34 	0.0269 	CA  1.519 	1E 	 24.40 
NP 	 0.00 	NA20 	6.31 	6.17 	0.1118 	NA 	11.465 	PP 	 0.3) 
HL 	-- 0.00 --  K2C 	10.31 	7.49 0.1095 	K 	12.351 	HL 	 0.03 
TN 	 0.00- H20. 	0.92 	3.51 0.0511 	om  5.762 	TN 	 0.0) 
NC 	_ .0.00_ H20- 	0.03 	0.01 	0.0001 	0.000 	NC 	 0.00 
AC 	 2.37 	P205 	0.02 	0.01 	0.0001 	P 	0.016 	AC 	 6.29 

0.00 	CO2 	0.00 	0.0) 0.010) 	C 	0.00C 	NS 	 0.01 
MS- - ------.0.00 OTHER 	0.00 	0.01 0.0000 	0.000 	KS 	 0.30 
DI 	_0.06 	ZRO? 	0.00 	0.0) 	0.0101 	ZR 	0.000 	01 	 1./ 0  
NO 	 0.00 CR203 	0.00 	0.31 0.0000 	CR 	0.000 	.0 	 2.50 
NY 	- -- 0.00 	V203 	0.03 	0.0) 0.0000 	V 	0.000 	HY 	 0.00 
OL 	- 	1.96- 	RIO 	0.00 	0.10 	0.0000 	NI 	0.000 	OL 	 0.00 
CS 	_ 0.00. 	COO 	0.03 	0.30 0.0000 	Cu 	0.000 	CS 	 0.00 
HT 	 4.28 	8A0  0.00 	0.11 	0.0113 	86  1.000 	07 	 1.1" 
CM 	- 0.00 	SRO 	0.00 	0.00 0.0101 	SR 	0.000 	CM 	 0.00 
HM 	 0.00 	F 	0.01 	0.11 0.0100 	F 	0.010 	HM 	 0.2 7  
IL 	 1.94 	CL 	0.03 	0./0 0.0000 	CL 	0.000 	IL  
SPH 	 0.00 	503 	0.00 	0.00 0.0000 	S 	0.000 	5.3 	 0.31 
PF 	 0.00 	5 	0.00 	3.3) 	0.0100 	s  0.000 	PF 	 0.00 
RU 	 0.00 1120 	0.00 	0.00 0.0000 	LI 	0.000 	RU 	 0.00 
AP 	 0.00 RE320 	0.00 	0.01 0.0101 	Ra 	0.030 	AP 	 0.00 
HAP 	 0.05 TOTAL 100.20 	 0 160.000 	HAP 	 0.05 
FL 	 0.00 LESSO 	0.00 	 FL 	 0.00 

0.00 TOTAL 100.20 	 PY 	 0.00 - 
CC 	 0.00 	 CC 	 0.00 0 KAGN 	0.00 RATIOS 	isT.PC MCL.PC 	 mA64 	0.00 
CHALY 	0.00 	 [MALI 	0.00 
SPOO 	0.00 Off+LCorAP 	70.41 	55.39 	 SP50 	0.11 
H206 	1.09 48+ NE. 	 29.59 	44.61 	 H23+ 	0.9' 
H20- 	 0.00 AN 	0.00 	0.00 	 H23- 	 0.00 
OTHERS 	0.00 	 OT16,15 	0.30 
ST.OEF. 	- 0.00 OTZ 	 31.04 	53.04 	 51.no- . 	0.90 
TOTAL 	99.39 NE 	 23.95 	20.93 	 TOT AL 	100.23 
FE/f- C•M0 	0.34 NP 	 4 0.01 	25.99 	 FE/F,...riG 	0.00 

/NCLUOES NS.AS.WO AND 5P01.4 . 

A.I. 1.028 

OR.40 ■ AN 	77.28 0 AO.E1A0+SRO 

40.01 0 HY. 	2.42 1120+11920 
OL.CS 	1.96 

NE+LC+MP 	10.37 1420 

NT+CmoHM 	4.28 MGO 
IloSPH*. 	1.94 4L14A01020 

FE AS 100 

	

SI UNSAy. 	9.50 FE2/1E2*FE3 	21.04 	21.09 

	

OIFF.INO. 	67.66 

	

" INCLUDES PF 	ANO RU 	• 1NCLL0E5 us.ns.wu Amu seoo .  

	

T 	ç., /rA.I. 1.069 

	

3.33 	11.51 

	

14.60 	42.74 

	

56.87 	45.96 

	

0.9i 	1.90 

	

76.71 	76.61 

	

20.26 	21.) 9  

Ofto,10.AI 	62.15 
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OTHERS 

101.00 NE 
8:38 OTZ 	- 	64.17 	31.37 

Til .  10! 
-.00 
. 01 09 K9 	 13.51 	9.59 	

TOTAL 
FE/FE.Am0 	0.68 KP• _ ..._ 	_ H.. 144 	1'.;; 	 FE/FL•m0 	0.10 

040+840+540 	22.34 	27.64 	 OR*48.44 	72.36 CA0+540.50C 	17.04 21.00 
6A20 	 39.05 44.37 	

-7E:b ci:g. - 9:41 HA° 	
43.37 53.75 

K20•R420 	33.00 27.99 	 620.4320 	34.53 25.26 

1140 
 

- 4.97 
	

5.55 
ALK•R820 
	

63.11 65.42 

	

FE AS FE0 _ 	26,92_ 26.02 

FE2/FE24FE - -45.41 45.42 

INCLUOES 715,105.40 AND SP6L 

-r 
	

A.I. 0.550 

01+05 	
000 

9%0 	 5.65 - 9.83 	 ff•CM•Itim - 1.43 
AL44R920 	60.61 57.15 

. 	
1L+SPH4* 	

0 
FE AS FFEE: 33.74 	33.02 

DIFF.INO -.-- 75-..27 98  
i FE2/FE 2.4FE 3 	81.13 81.16 	 57 UNSAY.-  0.00 

INCLUDES NS•KS.$40 AND 5001, 	4.  INCLUDES OF ANO ND 
_,A.I. 0.682 	. 

OR*A04.A4 	59.00 

"Al:=,-  i1 .2f/ 
OL•C5 0.00 
MT•CMflim 	2.48 

1 	

0.65 

0 1-1: 0:1:. 60.3 
si uNsAT. 	0.00 

INCLUDES OF AND RU 

***CY89 	44.. #60219 
 444*Cy90 	•••• 460220 

	

hT.PC 40L.PC MOL.PR  --- • --ATOPS 
	

010w - NORM 

	

FE203 	1. 51 	0. 6 3 0.0099 	FE3 	1.0 4 6 	OR 	-- - 19.09 FE203 _ 1.67 	0..0 

	

0L203 	15.76 10.40 0.1644 	AL 17.300 	ZR 	 0.00 AL203 	16.34 	4.34 

	

OTHER 	0.00 	0.30 0.0100 	0.000 	KS 	- 	0.00 OTHER 	0.00 	0.01  

	

CR203 	0.00 	0.00 0.0000 	CR 	0.000 	WO 	 0.00 CO203 	0.00 	0.00 

	

1E550 	1.00 	
G 160.000 	HAP 

	

TCTAL 	99.71 	 8:44 T 907V 101.50 

	

TOTAL 	99.71 	
U 	

0.00 TOTAL 101.53 

	

RATIOS 	WT.PC MOL.PC 	 4y.PC MCL.PC 

	

AB*NE 	 51.75 53.21 	
o.00 oft.t.:.np 0P+LC 4 KP 	26.71 25.09 

OTZ 	 58.91 77.85 	 grHei 	

s .. 2 g AN AN 	 21.56 20.90 	 H20- 	 8.9) 	8.55 

NC 	 26.66 14.91 	 TP;AE . 	99.71 NE 	 36.73 	22.12 
Kp 	 14.44 	7.25 	 FE/FE 4 010 	0.38 OP 	 13.7s 	7.44 

	

5122 	65.42 66.86 1.0886 	sI 57.549 	eTz 	19.21_11q _4:19 63.7 

	

0421- 	0.00 	0.00 0.0000 	
81

0
.  ',4'8  

____0.00 _.20- _ 0.00 	0.10 

	

4420 	4.37 	4.46 0.0705 	194 	7.453 	mi5 	
0.00 	CA ,  

	

1I 2 2 	0.31 	0.2 4 	0.0946 	 . 

	

H2O 4. 	1.85 	6.50 0.1027 	CH 	10.857 	TH 	 0.00 	420. 	2.71 	9.19 

	

V203 	0.00 	0.30 0.0000 	V 	0.001 	Hy 	 3.56 V203 	0.00 	0.3) 

	

P205 	1.14 	0.06 0.0010 	i- 	 0.00 	P205 	0.16 	0.0 7  

	

ZPn2 	0.00 	0.00 0.0000 	24 	0.000 	DI 	 0.00 	2002 	0.00 	0.7) 

	

1120 	0.00 	0.00 0.0000 	LI 	0.000 	RU 	 0.00 L125 	0.00 	0.04 

	

0520 	0.00 	0.00 0.0000 	48 	0.000 	AP 

	

COO 	3.29 	3.71 	0.0527 	LA 	3.101 

	

FED 	1.67 	1.47 	0.0232 	FE2 	1.229 	AB 36.97 	FED 	1.36 	1.57 

	

04 40 	1.24 	0.21 0.0134 	MN 	1.179 	AA 	- 15.41 	mNo 	0.12 	0.14 

	

MGO 	0.79 	1.24 0.0196 	MG 	1.036 	k ,c 	- 0.00-- MGO - 	0.96 	14 :11 

	

020 	3.23 	2.1 7  0.0343 	h 	3.526 	HL 	
81S____%2H 

	

002 	0.00 	0.00 0.0000 	C 	0.000 	NS 	 0.00 	CO2 	0.00 	0.71 

	

NIO 	0.00 	0.00 0.0000 	hI 	0.000 	UL 	 0.00 	NIO 	0.00 	0.74 

 

COO  0.00  0.00 0.0000  LO  0.000  CS  0.00 _ COO  0.00  0.01 

	

5 40 	0.00 	0.00 0.0000 	SR 	0.000 	CM  

	

BALI 	0.00 	0.00 0.0000 	EA 	0.CC0 	m1 2.29 	BAD 	0.00 	3.1) 

	

503 	0.00 	0.00 0.0004 	S 	0.000 	SPH  

	

CL 	0.00 	0.70 0.0000 	LL 	0.000 	IL 0.70 	CL 	0.00 	0.00 

	

F 	0.00 	0.00 0.0000 	f 	0.000 	HM 	- 0.00 	F 	0.00 	0.0) 

	

5 	0.00 	0.00 0.0000 	1- 	0.000 	PF 	
0.00 	SO3 

FL 0.00 LE555 	0.00 	
_ 

MY 	
23.97 23.02 

0.00 	SRO 	0.00 	0.01 

0.00  5  0.00  0.03 

8 : 88 RATIOS 
0.00 

0.00 OTZ 	 49.40 	70.44 

1.64 ARI, NE 	 07.13 	60.43 

	

2 6 	t:R 

	

3.24 	2.0 9  

 

0.00  0.31 

 

1.00  O.)) 

6.23 

3.2 9  

	

CA0.840•5RC 	30.21 35.09 	 OR*48•AN 	71.47 CA04840•SRU 	27.71 	14.67 

	

71A20 	 40.13 43.13 	 NE•LC•KP 	0.00 71020 	 46.52 	48.96 
K20*/3920 	29.60 20.93 	 40.21•Hy 4 	3.56 170•4820 	20.71 	16.47 

K*R120 	64.54 b1.35 	
PM 4,0 GO 	 6.74 	11.47 	 - M II:CM•HM 	 6.83 	11.39 

	

31.32 	65.40 
FE AS FE0 	24.42 27.14 	

IL+SPH4 4 	0.70 410.00e0 
FE AS FE0 	24.14 	23.21 

DIFF.I41. 	75.14 
51 UNSAT. 	0.00 FE27FE2+FE3 	06.65 56.87 

	

FE2/FE2•FE3 	57.33 57.37 

.. INCLUDES PF AND RU_ 	• IN:LLIES N1..45.h0 440 SPUD INCLUDES 45.05.40 AND SP% 

A.I. 0.637 	 „ „ A.I. 0.843 

CL .00 ATOMS 	GIP* NORM 

.0543 

.0143 	H 5,51:M 	
r 2 	6 .29 

0.00 
.1422 	AL 	10.975 	ZR 	 0.00 
0105 	FE3 	1.094 	CR 	 19.15 

.0259 	1E2 	1.354 	59 	 53.54 

.0017 	MN 	0.039 	AN 	 7.11 

.0233 	MG 	1.246 	LC 	 0.00 

.0722 	CA 	3.779 	NE 	 0.00 

.1123 	NA 	10.712 	KP 	 0.11 

.0344 	K 	3.600 	HL 	 0.00 

.1549 	CH 16.205 	TH 	 0.00 

.0000  0.000  NC  0.03 

.0011  P  0.116  AC  0.11 
0100 	C 	0.000 	NS 	 0.00 
0000 	- 	0.000 	K5 	 0.00 
.01/0  ZR  0.000  DI  8.22 
0000 	CR 	0.000 	1.0 	 0.73 
.0001  V  0.010  HR  0.01 
.0000 	Ni 	0.000 	OL 	 0.00 
.0001  CO  0.000  CS  0.00 
0100 	34 	0.C10 	mT 	 2.43 

.0000 	5R 	0.000 	Cm 	 0.0o 

.0100 	F 	0.000 	dm 	 0.00 

.0000 	CL 	0.000 	IL 	 0.72 

.0000 	5 	0.110 	spH 	 0.00 
1000 	5 	0.000 	OF 	 0.00 

.0000 	LI 	0.000 	RU 	 0.01) 

.0000  08  0.000  AP  0.31 
0 	160.000 	HAP 	 0.31 

FL 	 0.00 
PY  0.03 
CC 	 0.30 
mAGN 	0.00 
CHALY 	0.30 
SPOO  0.30 
H20. 	 2.1 -i 
H20 - 	0.7 1  
014E045  0.30 
SI.OLF.  0.00 
TOTAL  101.50 
FE,Fc•HS 	0.34 



••••CT91  •A.. #60221 

wT.P: MOL.PC 

if8 
4120 

5 1: q 
1 6 .6 6 	10.., 
2.23  0.I7 

FFU 5.32  4. 4,, 
KNO 0.19  0.1 7  
MGO 2.04  3.2S 
CA0 5.15  5 .00 

NA 2) 4.47  4.6S 
K20 6.75  4..1 
H20. 1.30  5.15 
H20- 0.00  0.00 
peoi 0.44  0.2? 
CO2 0.30  0.3) 

OTHER 0.00  0.01 
IM 02 0.00  0.01 

CR203 0.00 
V203 0.00  0.00 
NIO 0.00  0.0) 
COO .00  0.01 
RAO .03  0.14 
SRU .03  0.00 

.00  0.00 
Cc .0)  0.1) 

SO3 .03  0.01 
.00  0.0) 

LI20 .00  0.00 
98Z.-J .00  0.00 

inrAL to . 1 2 
LESs0 .00 
TOTAL 10 . 4 2 

66.83 
8.86 

14.12 
3.66 
3.31 
1.52 

 

- OIFF.INO.  70.22 

 

-SI UNSAT •  6.77  

CAO.SAG.SRC  11.43  13.51 
14820  51.12 
120.4820 _  95 . 9 1  35.33 

MOO  2.05 -  3.74 
416+4820  34.66 82.65 
FE AS FED  _ 13.23  13.55 

FE2/FE2+FE3  29.37 -29.43 
. OIFE.INO.  88.11 iNg, 

-• - SI J4547.  0.00 1114 

AT_INCLUDFa PF ANO RU . 1  

-  -  ...0e..0d 

-4 . INCLUDE) PF AND RU  INCLUDES N5.AS.40 AND 5900 
T  0.823  _ _ 

0R+48+A4 
N(+LL.K. 
AC+Di4Ply. 
OL.CS 
MT.041.H4 

92.11 
0.00 
0.72 
0.00 
1.91 
0.23. 

RATIOS 4T .P0 MOL.PC 

DR•L:..NP 52.71 46.66 
AB.NE 40.07 46.95 

7.22 6.3 9  

OT2 36.54 61.03 
4E 29.13 19.54 
nP 32.23 19.42 

CA0.946.SRC 31.4o 35.93 
NA20 27.31 30.60 
m2C.RR20 41.23 30.42 

mG0 9.80 16.89 
ACA.R920 53.69 47.93 
FE AS  FE0 36.32 35.13 

FE2/FE2+FE3 12.61 72.38 

IN0LL1E5 95.45.40 AND sPOo 

0.880 

OR.A8+AN 
NF1C.KP 
AC .') ! CRY. 
OLT 5 
MY•CM•MM 

OIFF.150. 
51 UNSAY. 

ca0C840.5RC 
NA20 
420+4320 

M00 
ALK.020 
FE AS FEC 

1E2/FE2.1E3 

70.25 
16.83 
5.64 
0.00 
2.00 
0.51 

82.16 
14.23 

19.93 
37.54 
42.53 

1.01 
81.16 
13.33 

26.20 

25.16 
42.04 
31. 96 

4 .46 
74.41 
11.14 

26.25 

PATIOS wT.PC mOL.pC 

ORAIC•KP 51.16 41.78 
413+NE 44.19 53.51 
AN 5.63 4.71 

OTZ 35.03 57.23 
NE 34.76 24.02 
KP 30.21 1 5 . 7 5 

cA0+8A0•59c 20.21 25.55 
N420 
N2D•R820 i3.1.” 11.11 

mAo 1.94 1.57 
ALK.R220 82.67 
FE  AS  PEO 15.1i 15. 69 

FE2/1E2•FE! 27.22 

• 

27.27 

INCLUDES 14S.m5.140 AND 

A.I. 0.910 
INCLUDES PF AND RU  • IncLuoEs ms.NS.mC Amp SPOL.....  •• INCLUDES pF ANO RU 

„  , A.I. 0.890 

51, 0 1 	• • 
"r 

• 

l 
4.4.**CY92  •••• W60222 

mci.pR  ATOMS  cIPw NORM  NT.PC MOL.00 MOL.PR  ATOMS  LIP NORM 

 

if 51:1  8:88 iNi  6 1:0 6 1:f4 1:810  if 'IT?  FT , 	i .r Q  
. 

.0. 
0.0141  Fc3 1.600 
0.1634  AL  1'  4)8  

fl  41-.9  19.,-,  12.74  0.1 9 $0  Al 	20.725  ZR  0.00 ltq S  

 

FE-0  1.47  J.01  0.009!  FL) 0.138  OR  16.17 
0.00,7 
0.0 7 40  fp-4 C2 4.140  AU  21.4  FFO  0.42  0.11  0.0003  FC2 0.114  AB  4 9 .e4 4  0.150  AN  5.46  MN° 0.0506  MG  2.335  0.00  MOO  

8 :41  0.1 ,  0.0018  MN  0.0°6  AN  6.73 
0.0 1 13  CA  5.145  !,-,F  ,de  0A0  

,  0.48  0.907?  MG  0.346  LC  0.04 
0.0 7 21  NA  8.079  hp  0.00 NA20  

4..A?  1.,„i  0.03,, 

 

2  6.11  0.3 9 3 4  NA 

 

CA 11..M  
NE 
hP  

0.00 
0.00 0.1717  n  1.040  HL  0.00  4Z)  6.12  4.27  0.0503  h  6.176  HL  0.00 0.0133  0H  9.129  TR  0.00 H20.  1.16  4.24  0.0644  OH  6.913TN  0.30 0.0000  0.000  NC 0.00 H20. 

 

0.00  0 . 03 9.01 04  0.01  0.00J+  P  0.000  7E  0.00 0.0085  P  0.337  AC  0.30 P2 0 5  0.03 

 

0.023  0.00 0.0100  C  0.000  NS  0.30  CO2  0.00  0.01 0.0100  C  0.010  NS  0.00 0.0000  0.000  KS  0.00 OTHER  0.00  0.00 0.0000  0.000  KS  0.00 0.0000  /R  0.0)0  01 

 

14.12 2402  0 .00  a.» 0.0000  ZR  0.000  01  0.00 0.0000 R  0.000  WO  0.00 CR203  0.00  0.00 0.0000  CR  0.000  WO  0.00 0.0000  V  0.000  NY  - 0.00 V203  0.00  0.03 0.0000  V  9.000  NY  0.72 0.0000  NI  0.600  GL  3.66  NON  0.00  0.00 0.0000  41  0.000  GL  0.00 0.0000  CO  0.000  CS  0.00  COO  0.00  0.30 0.0009  C1  0.000  CS  0.00 0.0003  BA  0.000  MT  3.31  RAO  0.00  2.0)  0.0901  SA  0.0)0  MT  1.41 0.0000  SR  0.000  CM  0.00  SRO  0.00  0.00 0.0001  SR  0.000  CM  0.30 0.0000  F  0.000  HM  0.00  F  0.00  0.09 0.0301  F  0.000  HM  0.43 0.0101  CC  0.000  IL  1.52 , CL  .0.00  0.00 0.0000  CL  0.000  IL  0.23 0.0000  s  0.000  SR-I  0.30  SO3  0.00  0.00 0.0000  S, 0.000  SPH  0.00 0.0001  S  3.010  PF  0.00  5  0.10  1.3) 0.0)01  S  0.010  pF  0.00 0.0000  LI  0.000  RU  0.00 1120  0.00  0.00 0.0000  II  0.000  RU  0.30 0.0000  R3  0.000  AP  _ 0.30 9520  0.00  0.33 0.0000  R8  0.co0  AP  0.00 

 

0 160.000  HAP  1 . 15  TOTAL  99.93 U 160.000  HAP  0.07 .  ____ 

OTiS  0.00 SI.OfJ. .  - 0.00 OTZ  46.40 68.16  SI.O..F.  0.00 TOTAL.  100.92 NE  30.23  18.81  TO1 4,  91.95 FE/Fc+MG  0.51 _PP  _  23.33  13.02  FE/.+3  0.00 

FL  - 0.00 LE  
_

SSO  0.00 FL  0.00 PY  0.00 TOTAL  99.93  Pt  0.09 CC  0.00  CC  0.30 HAG4  0.00 RATIOS  T.PC MCL.PC  MAO))  0.01 CHAI y  0.00  CHALY  0.11 SPOO  0 . 0)  OR.LC+KP  19.21  18.02  5P20  0.00 4123.  1.43 AEOhE  53.45  54.93  M2:,..  1.15 4120-  0.30 Am  7.21  7.03  4120-  0.00 OTiERS  - 0.00  
_ 

5102 
TI-2 

31213 
FE213 

FF0 
MNO 
MOO 
CAD 

5420 
420 

H20+ 
H20- 
02n5 
Ce2 

OTHER 
2402 

CR203 
11213 
.410 
cno 
860 
SRO 

F 
CL 

so3 
5 

1120 
R920 
10141 
LESSO 
TOTAL 

51...Q 
( 

20.05 
2.05 
0.5E 
0.13 
3 :42 

5 
6.23 
7.39 
1.61 
8 :8Q  

9 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 
0.00 
0.30 
0.00 
0.00 
0.00 
0.00 
0.00 

9 7 .55 
o.ec 
97.55 

62.17 
0.23 

13.26 
0.37 
0.53 
0.12 
0.04 
4.15 
6.78 
5.29 
6.03 
0.00 
0.04 
0.00 
0.00 
0.30 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.30 
0.00 
0.30 
0.00 
0.00 
0.00 

0.9219 
C.0034 
0.1966 
0.0128 
0.0078 
0.0118 
0.6079 
0.0515 
0.1005 
0.0 7 35 
0.0894 
0.0000 
0.0006 
0.0000 
0.0000 
0.0000 
0.0000 
0.0130 
0.0000 
0.0000 
0.0000 
0.0000 
0.0100 
0.0000 
0.0000 
0.00130 
0.0000 
0.0000 

AL 
6E3 
6E2 
Ph 
PG 
CA 
PA 
h 
LH 

F 
C. 

2R 
CR 
V 
NI 
CC 
EA 
5R 
F 
IL 
5 
5 
LI 
PS 
L 

5 

2 

1 

1 

16 

.139  071_ _ ___ 0.00. 5102  5 

:233 -  ZR  0.00 41203  2 
1102 

.452 _ OR  _ 43.68 FE203 
4 4 1  48 21.65  FF0 
104  AN  

__ _ 
4.92  MNO ,  

.449  LC- ----- -- 0.00  MOO - 
479  NE  _  16.83 
.3E5  KP  -  0.00 428 
873  HL  0.00  K 7 0 - 
.107  TN -  0.00  H21)• 

:89/ 
N0 . __0.00  120-' AC  0.00 P205 

.000 '0.00  CQ2 

.000  }Ali  OTHER 
000  01  _1.72  ZRO2 
000  40 

.100  HY  g:3,2) c521 

.000  OL  0.00  NIO 
000  CS  . 0.00  COG 
000  MT  1.45  8A0 

.000  CM  0.00  SRO 
000  HM  1.05  F 
.000  IL  0.51  CL 
.000  SPH  0.00  $u 
.000  PF  0.00 
000  RU  0.00 LI20 
.000  AP  0.0

0 

 

FL 0.0 01 init 
.000  HAP  0.2 

 
9 

Pt  0.00 TOTAL  9 
CC  0.00 
MAGN  0.00 RATIOS 
CHALy  0.00  - 
SPOO  0.00 ORALCOIP 
H20*  1.61 AR.NE  
H20 -  0.00 AN 
OTHERS  0.00 
SI.CEF.  0.00 OTZ 
TOTAL  97.55 NE 
FE/FE.ma  0.00 KP 

#80223 _ . 

PC m1L.PC moL.pR  ATopS 

.41 52.62 0.9367  (1 52.299  F2 27 
 

0.23 0.0034  TiYr 	0.188 
.42 13.36 0.2003  AL 22.317  ZR 
.16  0.90 0.0135  6E3  1.507  ig 
56  0.52 0.0075  6E2  0.434 
13  0.12 0.0018  Ph  0.102  AN 

.50  0.33 0.0124  PG  0.591 

.36  4.00 0.0599  CA  3.3 7 3  ki 

.33  6.31 0.1021  NA  11.378  PP 
17  5.08 0.0761  h -  8.482  HL 
48  5.48 0.0321  LH  9.154  TH 
.00  0.00 0.0000  .  .000  NC 
.11  0.45 0.0003  F  .086  AC 
.00  0.00 0.0000  C  .000  Ns 
00  0.00 0.0000  .100  ft 
00  0.00 0.0000  iR  .000 

.00  0.00 0.0110  CR  .000  N 

.00  0.00 0.0000  V  .000  HY 

.00  0.00 0.0000  NI  .000  OL 

.00  0.00 0.0000  CO  .000  CS 

.00  0.00 0.0000  64  .000  MT 

.00  0.00 0.0000  SR  .000  CM 
00  0.00 0.0000  F  .000  HM 
.0C  0.30 0.0000  LL  .CCO  IL 
.00  0.00 0.0000  5  .000  5PH 
.00  0.00 0.0000  S  .CCO  PF 
.00  0.00 0.0000  Li  .000  RU 
.00  0.00 0.0000  60  .000  AP 
.90  1 16 .000  HAP 
00  FL 
.90  Pt 

CC 

 

wr.ec moi.Pc  KAGN 
CHAO 

 

47.73 40.22  SPOc 

 

45.31 53.95  M20. 
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' A.I. 0.781 	 .. - 	-, i -I 

. 
RATIOS W T .PC 

• 
MOL. Pc 

OR.LC.KP  32.89 31.83 
A9.4E 54.37 55.84 
AN 12.74 12.33 

012 49.81 70.95 
NE 30.71 18.50 
KP 19.49 10.55 

0A.6404. 1 3E 29.91 35.92 
8427 37.56 40.82 
620.11320 32.53 23.26 

MG 5.63 9.77 
ALK*K32C 71.1. 67.59 
FE  AS FEE 23.23 22.64 

0E2/FE2+FE3 59.28 59.30 

• 

INC110Es ms.ms.mu  Am..) 5700 

A.I. 0.728 

	

ATCHS 	- 	LIP4 NORM 

s
, 	_ 

T/  

	

, 51.919 	e Tz 

	

AL 21.517 	zR 	 0.00 

	

1E2 0.517 	AS 

	

0.036 	AN 	

56.95 
21. 37  

	

_FE3 2.C13 	OR 

MG 	0.294 	LC 	
12.99 
0.00 

CA 	2.544 	NE 	 0.33 
NA 	4.656 	KP 	 0.30 

- 4 	11.022 	HL 	 0.00 

	

-OA 	13.651 	34 	 0.31 

	

0.000 	NC 	 0.00 
0.050  AC  0.33 

C.00 

 

0.000  AS  0.00 
C 	0.000 	NS 

ZR 	0.C33 	OI 	 C.00 
CR 	0.000 	WO 	 0.03 

0.0)0  4y C.01 
NI 	0.0J0 	GL 0.35 

_CO  0.030  CS  2.00 
BA  0.000  MT  1. 0 9 
SR  0.000  CH  0.30 
F1.66 

 

0.010  NM 
CL 	0.0012 	IL 	 0 .32 
5 	0.C10 	SP4 	 0.00 
S  0.000  PF  0.01 

	

LI0.000 	RU 	 0.00 
pa 	0.000 	AP 	 0.00 

PT 

0 160.000 	HAP 	 0.09 
FL 	 0.30 _ 

CC  3 
0.00 
C.0 

MAGN  0.00 
CHAO' 	0.30 
5P00 	0.30 
H20* 	5.12 
1420- 	0.3) 

SI.OLF.  0.30 
0.00 OSIR ES 

0R+4.AN 	91.93 

100.56 fOr , A 
FE/FLAK. 	0.00 

.1  

1E:h:3;.  (0) :84 

IL.seH.. 	

0.31 

.4 I1C1U 

OL.C., 

0IFF.To. 	70.33 
51 0..5.5 1. 	0.4 9  

0r, pc' AND 9 J 

MT+ 0 cIFH9 	5.56 
0.32 

- 	r 
16C110E5 NS.KS.WO AND SPOL •• INCLUDES PR A NO RU 

.  _ 



AIT.PC 	mOL.Pc 	wOL.PR 

	

ilgi 	51:q 	I:Al  8..VA 

	

AL203 	13.45 	0.4 	0•1i0 

	

FE'03 	%/7 	2.29 	0.0555 

MNU S;ld 	61 (83 	811 2 1  

	

4:18 	0:00 
CAL) 

H2U.

Pro  

8.11 

	

NA20 	2.39 	;:n 	8:WA 

	

AZO 	7.00 	4.79 	0.0743 

CO2

MGO  

1.85 	6.o1 	0.112 7  

	

H20- 	0.00 	0.00 	0.0000 

	

P205 	0.59 	0.27 	0.0042 
0.0C 	0.00 	0.0000 

	

OTHER 	0.00 	0.00 	0.0000 

	

ZRO2 	0.00 	0.00 	0.0000 n 

	

cas 	o.00 	o.00 	0.0000 

	

V203 	0.00 	0.00 	0.0 0 00 
NIU 

 

coo  0.00  0.00  0.0000 
0.00  0.30  0.0200 

4 40 

	

SRC 	
8:88 	0.00 	0.0000 

	

F 	
0.00 	0.0000 

0.00 	0.00 	0.0000 
CL 

	

SO3 	0.00 	0.30 	0.0000 

	

S 	

0.00 	0.00 	0.0000 

0.00 	0.00 	0.0000 

	

L120 	0.00 	0.00 	0.0000 

	

R820 	0.00 	0.00 	0.0000 

	

TOTAL 	99.69 

	

LESS° 	0.0c 

	

TOTAL 	99.66 

RATIOS wT.PC mOL.PC 

OR.1.0•KP 62.Z7 60.72 
49•NE 29. 7 5 11.30 
AN 7.93 7.78 

QTZ 
NE 

43.61 	66.29 

AP V3.. 947 	ii•10 

TOPS 	CIPW NOPM 

p T2  0.00 
0.00 

ZR 	0.00 
OR 	 24.11 
4.8 	 26.27 
AN 	 9.47 
LC 	0.00 
NE 	3.50 
KP 	0.00 
HL 	 0.00 
TN 	0.00 
NC 	0.00 
AC 	 C.00 
NG 	0.00 
KS 	0.00 
01 	 27.78 
60 	D.00 
FY 	0.00 
ft 	1.00 
CS 	0.00 
HT 	 5.36 
CM 	 0.00 
HM 	 0.00 
IL 	 0.99 
SOH 	 3.00 
OF 	0.00 
RV 
AP 	

0.00 
0.00 

HAP 	 0.26 
FL 	 0.00 
PT 0.00 - 
CC  0.00 
MAGN 	0.00 
CHALY 	0.0Q 
SPOU 	3.00 

"58' Fi  -  1.21 
0.00 

OTHERS 	0.00 
SI.CEF. 	0.00 
TOTAL 	100.76 
fE/FE.mC 	0.16 

OR•Afl•AN 	59.85 
NF•LC•KP 	3.50  
AC.O.PY• 27.71 
0LA. c5  1.60 
131.01.4w 	5.36 
IL.SPH.. 	0.99 

fl"110. 5 1:6: 

1NCLUOCS PF A60 4U 

.59 

.311 
688 

.601 

.293 

.127 

:8V; 
.007 
162 
539 

:8 F9 
.000 
.000 
.000 
000 
.000 
.000 
000 
0r0 
.000 
000 
000 

.000 

.000 

.000 

.000 
000 

• 

• 

CAG•643+SRC 46.34 56.16 
NAV 13.66 14.97 
K2,1•R3'0  47.0) 28.86 

MG -  14.64 24.80 
ALX+R82C 45.93 37.75 
FE 	As 	FEC 39.33 31.65 

FE2/FE24.F63 36.56 36.51 

....cyl°60A  
•... 060234 

SOK 
l, 

••••CY1,6.11  •.,.. 060235 

	

ATOMS 	CIPw mORm 	 MT.P: 10L.PC M0L.PR 	 *'CMS 	611.4 NORM 

	

ii 5 8:111  8"  oz  
Hg 

	

8:88 	iin2 	00.36 52.3‘ 0.:1127 	i f  44 :w  ri 

 

th T.8,2,2  a  0.00 ALeus  11: 61  2:(!).-. 3:DII  AL 1.56e 	ZR 

 

t!.: 7A  rc.m 	6.5i 	 FE  
W S:1;1 A' 

F 
C 

LH 11.6c2 TH 
h 
k:  ::i;i 
PG 	4..!2.. 	h f... 

	

0.000 	Nc 

	

0.CCO 	AS 

	

0.000 	KS 

	

8 .451 	HL 

	

0.473 	AC 

60 	
La 	..G. 

0.00 ran 

 

0.00  h?0 

 

0.00  .420. 

 

0.00  420 -  

 

0.00  Coe 

	

0.54 	c40 	11.00 1 2 .31 0.1 9 7:  CA III)  3 

0.00 OTHER 

 

0.00  P205 

MNV 

	

0.00 	0.00 0.0nuo  C 

	

0.1c 	0.93 	0.0134 	P 

	

o.oq 	0.00 0.0000 

 

0.00  0.32 0.0102 

	

2.13 	2.21 0.0352 	NA 	9.1 d 

	

li:: 	!::: i(1.27Y1 	(1M 	; 	74 

A:',4 f 

 

4."  •i:): (0):7 101  MG 	/.1 r0;. 	IA:04  

in'.  8.:Itfl 	F ,- 2 	S.c51 	A4 

0.000 	NC 
0.61U 	Sc 

3:H8 •n  ":.:0:0 

1 !: 

0.00 
0.30 
0.00 

AR 	0.000 	01 0.00 	.1.4) 	0.0000 	ZN 	Q.000 	01 26..9 CR  0.000  60 	
16.06 	ZRC2 

	

4.36 CR203 	0.00 	3.31 0.0)00 	CR 	0.000 	60 	 2.24 V 	0.200 	HY 	- 0.00 	V203 	0.00 	0.3) 0.0000 	V 

	

0.00 	0.41 0.0000 	NI 	8:888  N  0.00 hI  0.000  Ult. 
CC  0.000  C  _ 0.00  coo 

	

0.00 	NIO 

 

0.00  0.30 o.aaoa 	co 	o.coo 	CS  
0.00 

	

0.00 	0.31 0.000) 	SA 	0.000 	41. 	
0.00 (A 	0.000 	p4 	6.58 	aAu 
c.55 SR 	0.000 	 0.00 	0.31 0.0100 	SR 	0.000 	LM 	 0.01 f 	

- 0.00 	SRO 

	

0.000 	HIS 	- 1.13 	F 	0.00 	0.01 0.0101 	F 

	

8:88 	3:33 8:8Z18 	EL 	?):001S 	7r 	

0.00 CL 	0.000 	IL 

5 
LI 

S 	0.200 	SON 

	

0.000 	PIZ 
_ 	0.00 	SS3 

0.00 
0.00 LI20 

1.90 

S 	0.00 	0.01 0.0100 	S 

	

0.00 	0.3) 0.000) 	LI- 3:238 	g 
0.000  sp, 

1.fl ho 	0.000 	AP 	 0.00 	0.00 0.0000 	RR 	0.000 	4P 

	

L 160.000 	HAP 	
0 : 00 	R820 

 TOTAL 	9.1.54 	 0.00 

51.53 
3.25 

0.00 
9.55 
2.15 

PT 
FL - 8:88 MU - 94:54 

0 	160.090 
FL 0.00 

1.93 

k PL4,1 
0.30 

- 0.00 
0.00 RATIOS __ _ ___ RT.PC MCL.PC 

:1 1,  

m1/44 
CC 
PT 

0.00 
0.00 

0.00 

0.03 0.00 OR.LC.6p 	32.6o 49.17 
= 1.83 88• 5 E 	 28.65 	33.37 	

SPioD 	0.00 
.1.2,3• 	1.41 P20- 	 13.61 	17.45 	 1 22- 

2.C. iii 
cI.CtF. 

THERs 	
g : os AN 

0.00 21Z 	 40.77 63.46 	 5I.OLF. 
crAFRS 

9 8.54 _____ 	_ 	_ --- 	i2TA.mG 	TN ',,"ri -- 	_ 22.43 14.77 
_  • 

	

36 83 21.76 	
_ 

FEftEf.M0 	0.02 

DIFF./N0.--61-.14- 
- - - 	51 UNSAT. 	0.46 FE2/FE2+7E3 	41.35 41.36 	- 

INCLUDES :95.85•110 AND spot, 	117.;--  INCLUDES PF ARO RU: --- •_IN:LLOES_ N.5.63• 60 ANu 5000 

013.46+AN 	65.90 040+BAO•SRC 	01.09 69.40 	 0R+40•44 NE•LOAP - 0.54 4A20 	_ 12.03 12.37 
AC+0I+HY. 20.42 K20.9820 	26.93 	16.25 ,4 : 101. :i7(.. 

-- Filf:g 	
0.00 

44iM 	7.71 MGO 	 - 	21..55 	34.33 'F-4:Eg•Hsl 11.4.SPH.• 	1.90 31.6+0.820 	12.19 	25.03 
FE AS FED 	46.02 	40.59 	 IL*S44H.., 

_ _ 
OIFF./NO. 	44.54 

- - SI URSAT. 	2.75 m  

4* I i46100E5 PF, ANC .  RU  

INCLLDES 9S.K5.1.01 AN.) SPCA 

'''' #60236  

MT.P: 

	

HH 	570.0 

	

A L2 05 	16.57 

	

F0203 	4.03 

	

FEU 	3.21 

	

W 	
0.13 
1.53 

	

040 	4.52 

	

5420 	3•93 

	

1120 	6.33 

	

)4204. 	0.69 
H20- 

	

"0205 	8:i2 

	

CO2 	0.33 

	

OTHER 	0.00 

	

211O2 	0.00 

	

CR201 	0.00 

	

0003 	0.00 

	

5I6 	1.01 

	

CO/ 	0.00 

	

RAO 	0.03 

	

660 	0.33 

	

F 	0.00 

	

CL 	0.00 
503 	0.03 

0.03 

	

LI20 	0.03 

	

R920 	0.00 

	

IT.'n 	9 ;:g8 

	

TOTAL 	99•99 

RATIOS 

1R•L:•KP 
A B. Mc 
A 

ITZ 
NE 
KP 

040.840.5R0 
NA20 
420.4820 

300 

Pl.. 11120 

TE22FE2.7E3 

AOL.PC 

6 ;. :8 
10.36 

1.09 
3.30 
0.12 
2.62 
5.39 
4.24 
4.49 
2.54 

8:13 
0.01 
0.00 
0.01 
0.00 
0.91 
3.11 
0.00 
0.11 
0.01 
0.00 
5.1) 
0.00 
3.1) 
0.00 
0.31 

WT.RC 

47.03 

11.16 

45.45 
25.02 
29.53 

90.53 
26.59 
42.65 

4.31 
34.53 
97.11 

48.04 

MCI 

45.86 

10.89 

67.51 
15.74 
16.61 

36.16 
30.02 
31.62 

14.67 
41.91- 
36.42 

48.11 

EL.PR 

.9600 
. 
.0252 
.0450 
.0111 
.0392 
.0106 
.3634 
.0672 
.0503 
.0000 
.0)25 
.0001 
.0000 
.0107 
.0000 
.0000 
.010) 
.0000 
.0)01 
.0100 
.0001 
.0300 
.0000 
.0)30 
.0900 
.0103 

.00 

....Cyl1C  #6023 .7 

	

0.030 	NC 	 0.00 	120- 
P 	0.235 	AC 	 0.30 	0205 
C 	3.010 	NS 	- 0.00 	CO2 

	

0.000 	KS 	-- - 0.00 OTHER 
ZR 	0.010 	DI - 6.99 
CR 	0.000 	WO 	 0.00 CR203 

0.000 	NY 	 1.07 	V203 
NI 	0.000 	OL 	 0.00 	NIO 
CO 	0.000 	CS 	__ 0.00 	COO 
BA 	0.010 	MT 	 5.84 	8A.0 
SR 	0.000 	CM 	0.00 	SRO 
F 	0.000 	NM 	 0.00 	F 
CL 	0.000 	IL 	 1.59 	CL 
S 	0.000 	SPH 	 0.00 	503 
S 	0.01C 	PF 	 0.10 	S 
LI 	0.000 	RU 	 0.00 	1I20 
R8 	0.000 	AP 	 0.00 	R820 

160.010 	HAP 	 0.35 TOTAL 	10 
FL 	 0.00 LESSO 
Py 	 0.00 TOTAL 10 
CC  0.00 
MAGN 	0.00 RATIOS 	WT.PC moL.pc 
CHALf 	0.00 
SPDO 	0.00 012 41_04.13P 	33.05 	35.29 
1122. 	0.67 48..P.L 	47.00 50.66 
H20- 	0.00 AR 	 14.94 13.e6 

41.es 63.6 
3.91 21.34 
2,.4.3 14.01 

OR•ALP.AN 	79.55 CA0.6Ao..5RC 	51.52 60.49 
NF.1.4.413 2 	0.00 94421) 	 22.72 23.3? 
AC•Oi.MY. 	10.05 A20•R320 	23.90 16.11 
OL , c2 	0.00 
MT.CH•H4 	5.84 mG0 	 24.96 37.77 
IL.Serf.. 	1.59 ALK•R920 	39.38 31.95 

	

FE AS FEC 	35.6.0 	30.23 DIFF.INO. 	71.99 
SI JHSAT. 	0.00 FE2/FE2•1E3 	55.76 51.77 

, ., INCLUDE, OF AND RU 	• INCL0065 IS.A5.M0 ANO sPau. 

.1425 

 ----ATEMS 	 --CIPA-NORM- 	 - WT.PC mOL.aC $01. PR-- 
U 5.. 	012 	 1.33 

	5 :i? NU; IAV  6.B  -  i6 
AL 12.232 	ZR 	 0.30 AL2OS 	14.25 	8.14 0.1398 
FE3 2.631 	CR_ 	37.41 FE203 _ 3.70 	1.45 0.0232 
FEZ 2.522 	A8 	 33.25 	FE0 	3.71 	3.23 0.0516 Mil 	0.133 	AN 	 6.86 
MG 	2.140 	LC 	 0.00 	',IN 	Q : 16 	Q.14 0.0923 
CA 	..%21 	ME 	_ 0.30 	CAL) 	.8`8.  16:ll 8:1V3 NA 	7.112 	KP 	 C.00 	NA20 	3.87 	3.70 0.0624 K 	7.539 	HL 	 0.00 	Km 
OH 	4.297 	TN 	 0.30 	R20+ 	t:2i 	f:U 8:8tn 

°TIERS 	0.00 
SI.Dc.F. 	0.01 OTZ 

IWt 	0.22 •MG 	9c." ''E  KP 

ti 5  
AL 1 
fE3 
FEZ 
Ph • 
IsO 
04 
NA 

IN 

 

:I?  8:3? 8:e382 

	

.00 	0.00 0.0000 	C 

	

.00 	0.00 0.0000 

	

.06 	0.30 0.0100 	ZR 

	

.00 	0.00 0.0000 	CR 

	

.00 	0.13 0.0100 	V 

	

.0C 	0.60 0.0000 	61 

 

.00  0.00 0.0000  LC 
: 3 

	

0 	0.30 0.0000 

	

0 	0.00 0.0000 	SR 

	

.00 	0.90 0.0000 	F 

	

.06 	0.00 0.0000 	CL 

 

.00  0.00 0.0000  S 

 

.00  0.20 0.0000 

 

.00  0.00 0.0000  1:1 

 

.00  0.90 0.0000  68 

	

.76 	 C. 	16 

.00 

.76 



....C1,111  ..•  860238 

wT.PC 	40t.oc 	MCL.PR 

1,12i 5..20 
0.14 

66.., 	0:m1 
0.2i  0 

A1203 17.71 11..) 	0.1745 
FE201 2.91 1.20 	0.01o1 

FEU u .G0 
1.13 

8:2,1 
1.1, 	0.31Y.' 

Li4 	8:3BA 
CAD 1.17 1. 7 1 .0001 

NA20 2.14 2.4! .0306 
K20 10.14 7.1 ,  .1 1 9A 

H1J■ 1.76 6.33 .0 4 77 
H20- 1.00 0.)) .0401 
1, 205 0.0 9  0.14 .0106 
CO2 0.00 0.11 .0000 

OTHER 0.00 3.11 .0000 
ZHU 0.00 0.01 .0000 

CN203 0.00 0.1) .0001 
V203 n.no 0.01 .c000 
NIU 0.00 0.03 .0001 
COG 0.00 0.34 .0000 
310 0.00 0.00 .0003 
SRO 0.00 0.)) .0)00 

F 0.00 O.)) .0000 
CL 0.00 1.1) .0)30 

503 0.00 0.10 .0000 
5 0.00 0.04 .0000 

LI20 0.00 0.0) .0000 
9220 0.00 0.03 .0003 

T4TAL 101.53 
LESSO 0.03 
TrITAL 100.53 

RATIOS 4T.PC 	MEL.PC 

uR.LC.KP  p 9 .3. 63.01 
43.NE 22.4) 23.d? 
A N 3.23 8.10 

TTZ .3.5) 66.36 

nr3 
13.55 
42.95 

8.74 
24.09 

CA0.340+SRC 20. 0 3 28.83 
N420 14.84 18.50 
A2O+RB20 64.22 52.6 7  

mG0 4.54 8.31 
72.13 65.32 

Ft 	45 	FED 23.23 25.37 

1E2/FEL.1E3 35.61 35.82 

,.../ 
....0, 1134 	•••• 860239 

	

ATCMS 	CIPO NORM 	 T.PC MOL.PC MOL.PR  ' 	*TOPS 	CIPW NO0w 

	

ii  5 :1:312 	rz  8:80 5102 	61.38 68.04 1.0214 	5i 51 : 71A9  EU 
3 	TI 0 2, 	1.62 	 0.0078 	I 	

1.94 
0.00 

	

AL 19.197 	211 	 0.00 ALOS 	15.36 12.00 0.1 8 (41 	AL 	19.664 	ZR 	 0.00 

	

F61 2.019 	OR 	tt :p FE201 	2037 	1.20 0.01d0 	fEl 	1.1(.2 	uR 	41.44 

	

Ft2 1.17 	AO 	 Fm 	1.07 	0./9 	0.0149 	t 	 AD  

12 	4:2 7.2 	t2 	70-.0, 	"N8 	3 ..(A 	ti? 8:8414 	..8N  mG 
C4 	1.316 	NE 	 0.37 	CAO 	i:21 	i:i9 0.0i65 	LA 	2.541 	NE 	 0.00 
NA 	4.242 	KP 	0.30 NA20 	 0.0 7 16 	NA 	7.621 	KP 	 0.00 
K 	12.Cr3 	HL 	 - 0.00 	K20 	7.35 	3:50 0.07,0 	5.521 	HL 	 0.00 

	

OH 10.746 	TM 	 0.00 Hzo. 	0.73 	0 0.0405 	LH 	4.425 	TH 	 0.00 

	

0.000 	NC 	 0.30 H20. 	0.00 	0.00 0.3000 	0.000 	NC 	 0.00 
P 	3.c , c, 	AC 	 0.00 	p205 	3.16 	0.060.0011 	F 	0.123 	AC 	 0.00 
C 	0.000 	735 	 0.01 	CO2 	0.00 	8 : 30 0.0100 	L 	0.000 	NS 	 0.00 

	

0.000 	KS 	 0.00 OTHFR 	0.00 	0 0.0000 	0.000 	KS 	 0.00 
ZR 	0.000 	DI - 	

4.30 ZR 0 2 	0.00 	0.00 0.0000 	2R 	0.000 	DI 
	

2.66 
CR  1.030  w0  1.3q cR203 	g:g8  0.00 0.0000 	CR 	0.000 	 0.00 
v  0.000 	Hy 	 0.30 	y203 	 0.00 0.0000 	V 	0.000 	V IY. 	 0.73 
NI 	0.000 	OL 	 0.30 	MID 	0.00 	0.00 0.0000 	NI . 0.000 	 0.00 
CO 	0.000 	CS 	 0.00 	COO 	 0.00 ;...08 08 	08 ..:3 00  0.0000 	LO 	0.000 	CS 
33 	0.000 	MT 	 1.15 	veg 	0.00 	0.00 0.0000 	bA 	0.000 	MT 	 1.91 
SR 	0.0)0 	Cm 	 0.00 	 0.0000 	SR 	0.000 	CM 	 0.00 
F 	0.000 	HM 	0.34 	F 	 .00 0.0000 	f 	0.000 	M4 	 1.95 
CL 	0.000 	IL 	 0.65 	CL 	0.00 	0.00 0.0300 	CC 	0.000 	IL 	 1.1e 
S 	0.000 	SPi 	0.00 	503 	8:82 	0.00 0.0000 	0.000 	SPH 	0.00 
S 	0.000 	PF 	- 0.31 	 0.00 0.0100 	b 	0.000 	PF 	 0.00 
II 	0.000 	RU 	 0.00 LI2B 	0.00 	0.00 0.0300 	II 	0.000 	RU 	 0.00 
33 	0.000 	AP 	 0.30 RB20 	0.00 	0.00 0.0000 	48 -  0.000 	AP 	 C.00 

	

0 160.000 	HAP 	0.21 TOTAL 105.46 	 C 	160.000 	HAP 	3.18 
FL 	 0.00 LESSO 	0.00 	

_ 
FL 	 0.00 

PY 	 0.00 FOTAL 100.46 	 PY 	 0.00 
- CC 	_ 	_ 0.00 	 CC 	 0.00 

mAGN 	0.00 RATIOS 	 MT.PC HOL.PC 	 MAIN 	0.00 

ALK+R825 

 

0R+Ad+AN 	87.56 CA0+840+SRC 	13.13 23.72 
_ 	NE+LL.K. 	0.57 NA20 

AC+01+HY. 	5.6 0  K2O+RR2C -- R 	il: 

	

:8! 	79 
OL.C5 	0.00 

-  MT+CM+HM 	4.09 $73 ---  4.84 	6.86 
ILI, SPH.• __ 0.65 AL...-R320 	72.23 	67.65 

FE AS FEC 	 22.88 23.49 _ 
DIFF.Iha. -80.35 

-------------51 UASAT. - 0.48 FE2/FE2+FE3 - 30.81 30.83 -- 

CHALY 	0.00 	 CHALY 	0.00 
sPao  0.00 OR.L0+KP 	43.55 47.33 	 SPOO 	3.00 
H20. 	1.76 AB+NE 	41.99 43.44 	 4120+ 	0.72 
H23 - 	0.00 AN 	 9.46 	S.23 	 4120- 	0.00 
OTH:735 	0.30 	 CTHERS 	0.00 
$1.01;LF.  0.00 OTZ 	 45.64 	67.77 	 SI.DLF. 	0.00 

- ----- lEr/Pt+mG 
100.53 NE 

0.00 KP 	
24.56 15.43 

	

29.79 16.81 	
TOTAL 
FE/Ft+mG 100.46 0.00 _ _ _  _ __   

. IN:LLOES N5,IS.40 AND SPCO 	4 . INCLUDEb PF AND RU ' 	• INCLOES 71S.85,40 AAD . SROC 

A.I. 0.850  A.I. 0.831_ 
_ 

--, 

	

0R.A9.4m 	69.,r 

	

NE+LC.Kp 	0.00 

	

AC+CI+HY• 	3.40 
01_4.05 	0.00 

	

' MT+00.1.4m 	3.46 

	

IL.s0m.. 	1.18 

	

OIFF.IND. 	32.05 

	

--- SI UNSAT. 	0.00 

" INCLUDES PF AND RU 

r - 

A ....:Y11 3 13 	.... 

oT.P: 

9102 	37.1? 
11-02 	0.L9 

31203 	18.93 
1E203 	3.12 

, 	1001.22 
HNC 	1.16 
'IC) 	0.36 
CAo 	3.11 

,NA20 	2.47 

860240 

MOL.PC 

61.43 
0.39 
11./4 
1.25 
1. 0 
0.14 
1.41 
4.55 
3.07 

_ ___ 

GL.RR 

.9517 

.0061 

.1362 

.0195 

.0170 

.0123 

.0218 

.0711 

.0 479  
4 20 3.31 5.66 .0332 

2.64 9.40 .1465 

., `p'5 B7 0.00 
0.15 

0.11 
3.11 

.0000 

.0011 
COZ . 0.00 0.01 .0001 

LTHrR 0.00 0.01 .0000 
' 	231:2 0.00 0.0) .010) 
r.705 0.00 0.00 .0000 
vfos 0.00 0.30 .cl000 
010 0.00 0.40 .0000 
coo 0.10 0.11 .0030 
641 0.00 0.10 .0001 
SRO 0.00 0.1) .0001 

r 0.00 0.0) .0100 
CL 0.03 0.01 .0000 

503 0.01 0.1) .0000 
5 0.00 0.00 .0'900 

1I20 0.00 0.01 .0101 
3820 0.00 0.00 .0000 

1014_ 100.13 
LESSO 0.01 
TOTAL 100.10 

, 120. 

- ----- -A-TOMS 	

4.4*CT113C ..." #60241.__ . __ •  

-- 	CIPW--NORM--- 1____ - *T.PC mOL.PC -1101-PR '77• ATOpS --  CIPw NORM 

61--51.918.--OTZ____ 	0.001 s102 -  56.26 60.92 0.9362 	4 I 51.798 --QTZ 	 0.00 
II 	0.135 - C 	- --------0.00r T112 	0.52 	0..2 0.0065 - 1I 	0.360 	C 	 0.00 

	

0.00,AL2.03 	19.49 12.44 0.1912 	AL. 21.152 	ZF AL 20.311 	ZR 	 0.00 
1E3 2.132_ _ OR ________ _4942 1E203 _ 2.06 	0.34 0.0129 	FO 	1.427 	OR 	47.99 
FE2 0.926 	AD 	24.3) 	FED 	0.09 	1.59 0.0291 	f ,.2 	1.609 	AP 
MN 	- 0.123 	AN 	- - 	13.92 	MNU 	0.17 	0.16 0.0024 	MN 	0.133 	AN 	

20.06 
11.92 

MD- - 1.191 	LE 	 ---- -2:?2: Ng 	0.78 	1.26 0.0193 	MG 	1.070 	kE 	0.00 
CA 	3.52 	N 	4.77 	0.0733 	LA 	4.055 

KP 	
6.78 

NA 	5.227 	KP 	 0.00 	NA20 	s.e_ 	4.34 0.0621 	NA 	6.372  

	

0.03 	420 	5.12 	5.61 0.0362 	K 	
0.00 

4 - 	9.626 	HL 	 1.00 

	

9.539 	FIL 
OH 15.939 	TH - ---- 	0.00 	H20.. 

SI .M 	';',E---------S:B.4i8; 	
2.10 	7.53 0.1166 	LH 12.699 	TM 

 

0.00  0.00 0.0000  
0.00 

	

0.000 	NC 	 0.00 
P 	 0.15 	0.07 	0.0011 	F 

 

0.00  0.00 0.0000  C  
0.00 

C 	0.000 	NS 	-- - -- 0.00 	CO2 	
0.117 	AC 

	

0.000 	NS 	 0.00 
0.000 	KS 	 ------0.00 - 0THER 	0.00 	0.70 0.0000 	 0.00 

ZR 	0.010 	01 . 	3.31 	Z 	0.01 	0.00 0.0000 
CR 	0.000 	140 	- 0.00 CR203 	3.00 	0.00 0.0000 	iR 	in 	NS  N 	8A 
v 	o.coo 	Mr 	 0.00 7203 	0.00 	0.00 0.0000 	V 

 

0.00  0.00 0.0000  NI 	g:82 	N  
NI 	0.000 	01 	 0.30 	RIO 	 -37 
CO  0.000  C  __0.00 ' COO  1.00  0.00 0.0000  LC  0.000  CS 0.00 
BA  0.000 	MT 	 3.03 	S 	0.00 	0.00 0.0000 	EA  0.000  MT AO  2.9 0  

SR 	0.000 	CM 	- 0.00 	SRO 	0.00 	0.00 0.0000 	5R 	0.000 	CM 	 , .00 
F 	0.000 	HM 	 -1.03 	F 	0.00 	0.00 0.0000 	f 	 4.00 S:22 7t CL 	0.000 	IL 	 0.93 	CL 	').CO 	0.30 0.1300 	CC 	 0.99 
5 	0.010 	SF+ 	0.00 	503 	0.00 	0.00 0.0000 	5 	0.000 	SPH 	0.00 
S 	0.000 	PF 	 0.00 0.00 	0.00 0.0000 	5 	0.000 	PF 	 0.00 
II 	0.000 	MU 	0.00 1.12b 	1.00 	0.00 0.0000 	LI 	0.000 	fili 	 0.00 
RB 	0.000 	AP 	.0.00 RB20 	41.00 	0.00 0.0000 	48 	0.000 	AP 
0 160.010 	HAP 	0.35 0.35 TQTAL 	97.70 	 2: 0A 

FL 	 0.00 LESSO 	
L 160.000 	HAP 

14  
0.00 

RATIOS 

0R+1.0+KP 
43.NE 
AN 

077 
NE 
KR 

CA0+340+5R1- 
NA20 
6200T820 

MOO 
ALK.R821 
FE 	AS 	1 E0 

Fez/FF.244E1 

WT.PC 

55.81 
28.33 
15.61 

43.96 
18.3! 
17.6! 

26.11 
19.45 
A4.42 

5.31 
0.0T 
25.61 

12.96 

MCL.PC 

54.75 
29.7 5 
15.52 

66.56 
11.77 
21.67 

34.32 
23.11 
42.56 

10.09 
6 2 .95 
26.96 

32.99 

PT  
0.00 

0.00 TOTAL 	99.70 	: 
CC CC 

_ CHALY - 

	.0.33 
0.30 RATIOS 
0.00 	

4T•PC MOL.RC 	 MAIN 

	

55.32 50.79 	
111 

51'30  2:21 25:kEt" 	spuo 	0.00 
4120+ 	 20.94 	36.59 	 H2O+ 	2.09 

	

13.74 	12.62 H2)- 	8:33  AN 	 H2D - 	0.00 
OTiErtS  DINERS  0.00 
5 I.OLF • 	0.01 UTZ 	 39.93 62.66 	 si.ou. 	6.00 

L 100.10 NE 	 23.56 15.64 
36.44 21.70 	

TOTAL 	99.10 TOTA 
FE/Fc•MG 	0.00 KT' 	 FE/Fc•mG 

OR.A.A•AN 	87.34 CA0.840.5RC 	25.56 	33.07 
1: 14 WL92C - 	'S iNS 	

0.38 

- NE•LC+Kd 
AC.01.Hy. 	

OR.430AN 	7: : g 

0.30 	

NE+LC.KP 

g:FV"" 8:i; 
galeHM 

	

7 :11 A:VI 	
mT.Cm.rim 	2.99 4.06 Witi 

0.93 ALK.FID20 
24.39 25.47 

Ios,,H.. 
FE AS FEE 

OIFF.1 ,40. 7 4.10 	
-IS::: 	::9097 II UNSAT. 	0.28 FE2/FE20- E1 	54 • 94 54.96 	
DIFF.INO. 	74 -7.1 

17401 1039 N5.m9.0 44i) SPUD 	•• 14CL00E3 PF ANO PJ 	• 1NCLLOE5 NS. ,15.•0 AND SPOL 	•• 

' 	 . 	
INCLUDES p1 AND RU 

A.I. 0.731  AI. 0.776 h .r.  .1/  
■ 1".  ,. / •■• 

	/ 



...00114nn 	.... 060242 

	

AT.PC 	HOL.PC 	. HOL.PR 

	

ligi 	61:11 	6 ,73 :i1 	1.0202 

	

4 	0.0051 

	

41211 	11.17 	A.,4 	0.1287 
1( 203 

	

1.:15.; 	1.1A 	0-0Z12 
0.0344 F,4 

MG 

	

CAO 	4.62 	5..7 	0.01:4 

	

h20 	

NI 	9:0 	8:87 t:0'  

	

NA20 	2 .69 	.38 	0.0434 

	

9.94 	.00 	0.1055 
H20 ,  

	

H2 0 - 	.00 	0.00 	0.0000 

	

CO? 	

.43 	1.'5 	0.0239 

	

p205 	.30 	0.14 	0.0/21 

 

.00  0.00  0.0000 

	

OTHER 	.00 	0.00 	%moo 

 

2402  .00  0.00  0.0000 

	

CR203 	.00 	0.00 	0.0000 

	

9203 	A.nn 	0.00 	0.0100 

	

NOD 	6.00 	0.00 	0.0000 

 

COO  0.00  0.30  0.0300 

	

aA0 	0.00 	0.30 	0.0000 

 

SRO  0.00  0.00  0.0000 

	

F 	 0.00 	0.0000 

	

CL 	SAS 	0.00 	0.0000 

 

SO3  3.00  0.00  0.0000 

 

0.0C  0.00  0.0000 

	

LI28 	0.00 	0.00 	0.0000 

	

R820 	0.00 	0.00 	0.0000 

	

TOTAL 	100.44 

	

LESS° 	0.00 

	

TOTAL 	100.44 

 

RATIOS  AT .Pc 	MOL.PC- 

61 
T1 
AL 
FE3 
1E: 

n 
LA 
NA 
A 
LH 

F 
7 

28 
(R 
V 
NI 
CC 
EA 
0R 
F 
LL 
S 
S 
LI 
R8 
L 

...•c9116, .... #60242 

41145 

	

57.469 	eTZ 

ATOMS 

_ . 

CIPM NORM 

 

S:tg  1185  ' S ' g ' "'"i 1:2141  ?! 54:tti -8T 1  

	

MT.P: 40L.00 401..PR 	 CIP4 NORM 

	

14.49? 	ZR 
0.299 

	

0.00 fqiU  15.18 	/.96 0.1409 
4 	0.0 

IR 	 0.00 

	

2.14 	0.13 	0.0134 

	

2.ill 	 FT3 ' 1,-. ti4 	69 1 	6 	 52.75 

	

....,:l 	I...! 	0.0.'11 	1E2 	1.1;9 	AR 	
63.54 

 

ii.t0  
7E0 

?:i 1,1 

	

4.641 	NE 

	

11.9P9 	HL 

	

4.3128 	hP 	 0.00 	NAg 	' i:11 
CAS 

	

0.00 	

MNO 

	

4. 20 	10.75 	l.c. 	.114i 	n  1?.,41 	HL 

	

MGu 	, 1.11.6  3:3 1  Ali;  08 
2.11 	.0376 	NA 	4.106 	AP 
4.01 	.0599 	CA 	3.344 	NE 

LC 
AN 

18:60! 

0.0 

0.00 
0.00 

	

2.699 	OH 

	

.000 	NC 

	

.233 	AC 

	

.000 	NS 	

0.00 	420. 

	

0.00, 	H20- 

	

9.35 	P205 

	

CO2 	

g:03  0.01 	.0000 

	

0.00 	0.01 	.0000 	C 

	

0.4$ 	1.60 	.0239 	OH  i.665  rH 

	

I 	1.1) 	.0113 	P 
0.0 

 

3: q!  ■.1.1  (>00. 300 :0 
1.31 

 

.oco  
- 0.00 OTHER 

0.00 

	

0.00 	0.00 	.0100 	 0.00 

	

.0c0 	Ks 

 

0.000  rc 

 

.000  U  1 3:il CR203 	0.00 	0.00 	.01)U3  61  8:H " 	of 	
7.15 

	

ZR02 	0.00 	0.1/ 

 

a  .0 

	

.000 	HY 	 0.00 	V203 	 0.710 	HY  
Z.22 

	

0.04) 	0.00 	.0100 	NI 	0.010 	OL 	
0.30 

	

0.00 	
0.00 	3.» 	.0103 	V 

	

.000 	Olt 	 NIO 
0.00 

 

:NO  MT  __ . 0.00  COO  0.00  0.30  .0000  CO  0.010  CS  0.03 

	

.000 	CM 	
0.23 

	

8,40 	0.00 	3.11 	00000 	BA 	0.000 	MT 

	

.070 	HM 

	

.000 	IL 	

0.00 

 

0.00  0.))  .0100  F  0.01 

	

0.00 	0.30 	.0000 	SR 	0.000 	CM 	
0.45 519 
6.00 

	

' tliH 	503 	0.00 	0.30 	.0100 	S 	 1.21 

	

CL 	 0.000 	HM 

	

0.00 	0.00 	.0000 	CL 	0.000 	IL 

	

.CCO 	SPH 

 

O.:00  SP  0.03 

	

.070 	RU 	 0.00 	LI20 	 0.01 

 

.070  PF  '0.00  S  0.0.5  0.03  .0001  S .  0.010  PF 

	

.670 	AP 	 0.00 	0.30 	.0000 	LI 	0.000 	RU 	 0.00 

	

16 .000 	HAP 	
0.00 	RB20 

	

C.71 TOTAL' 10g.82 	
0.00 	.0000 	RD 	0.000 	AP 	 0.00 

FL 	 0.00 1E550 	 0 160.000 	HAP 	 0.52 
PY 	

0.03 	 FL 	 0.03 - 0.00 TOTAL 100.04 

OR.LC+KP 
A.0•NE 
AN 

OTZ 
NE 
KP 

CA0+840+SRC 
NA20 
K2O•R320 

Mc 
ALK4R820 
FE 	AS 	FEE 

FE2/63-.2+FE 3 

82.87 
17.1$ 
0.0J 

44.74 
9.10 

46.15 

26.73 
15.59 
57.62 

7.03 
63.43 
29.48 

48.04 

82.01 
1 7 .99 
-0.00 

67.66 
5.42 

26.52 

35.62 
18.76 
45.62 

13.16 
56.06 
30.73 

48.08 

INCLUDES MS 4.S WO AND Sp0c0  0_. 	...ANCLOSS _P F--!"1 0! Rt.; _ 	4 _1!4_: . LUOES . 145.!AS_. 4.) *440 SPUD - 	.._ I ,.4CLuDE3 PF AND R0 
A.I. i.O19 - - - ---- ------ -  --  - 

-'--4 	 9 i 	• •- 	, 
i 
J 

nkl!,, 	0.00 RATIOS 
0.00 

.T.p0 MOL.PC 
0.00 
0.)) 

CC 

iht'j.Y 
0.00 

SPOD 	8:g8 0R+LC.AP 
H20+ .20- 	2:86 g+NE 	 22.29 23.34 

	

77.71 	76.66 
H20• 
SPC,0 	

0.30 

0.42 
0.00 

	

0.00 -0.00 	 H20- 
-UM. 	 45_30 68.03 	 SI.0:_F. 	

0.00 
0.00 

()TIERS  
C.00 

0.00 OTZ 
_  0.00 -TOTAL 	100.44 NE 	_ 	11.73 	1.46 FE/FE.MG _ 0.49 hp 	 42.93 24.51 	 100.04 

--0R+A6+AN 	70.89- CA0.8400SRG - 20.44 20.31 	

Wt.., _ 	 0.12 
00.Au+AN 	31.77 

. 
OL*CS 	 81c.:; "" 1 Z.'. MT+Cm+Hm 	2:?3 ' 4G0 	 7.03 13.43 	 HT+CA.H4 	2.45 .----- --IL+SPH.. 	- 0.78 . ALK+RB20 	_ 11.01 	65.13 	 To.seh.. 	1.21 

	

. FE AS FE0 	19.95 21.39 DIFF.INo. --72.st 	 - 
- OIFF. INO. 	34.05 ----- - - SI URSA T. 	0.00 -  FE2/FE2+FE3 .- - .46.1i 	46.17 - SI 0,4SAT. 	0.00 

- 

NE+LC+KP - 0.00. 44A20 14.11 AC+0I+HY. 25.99 K2O+R820 	
_ 17.76 NE+L,..13. 0.00 .35.39 	53.93 

- 

00..•.CY115 	•...060243 

MT.P0-NOL.P0--MCL.PR--- --- --ATOMS 

iisi 60.91  
0.55 

65.72 
3.45 

.0136 
-33r0 

SI -  
T1 

56.208 
0.339 

4L203 	15.36 9.43 .1503 AL 16.730 
67283 	3.13 1.29 .0196 FE3 2.174 

670 	1.31 1.65 .0252 6E2 1.377 
' 	HNO 	0.15 0.14 .0021 mu 9.117 

MGO 	0.15 1.3 9  .0 7 11 MG 1.159 
CAO 	4.51 5.29 .0504 Cl. 4.460 

:NA20 	2.04 2.17 .3329 NA 3.650 
- 	1320 	11.34 7.9? .1204 h 13.353 

H20+ 	0.31 2.96 .0450 OH 4.987 
H20- 	0.00 0.0) .0000 
P205 	0.16 0.17 .0011 P 

3: ca g  
CO2 	0.00 0.0) .0100 C 0.000 

OTHER 	0.00 0. )0 .0000 0.000 
ZRO2 	0.00 0.3) .3100 Zri 0.000 

'09203 	0.00 0.00 .0101 CR 0.0)0 
V203 	0.00 0.00 .0000 v 0.000 
4.10  0.00 0.10 .0100 NI 3.000 
COO  0.00 0.00 .0000 CO 0.000 
340  0.00 3. .3)00 BA 0.700 
SRO 	0.00 0.00 .0000 SR 0.000 

F 	0.00 0.00 .0000 F 0.000 
CL  0.00 0.31 .0101 CL 0.000 

503 	0.03 0.00 .0000 S  0.030 
5  0.03 0. 3) .0)01 S 0.010 

' 	LIZ) 	0.00 0.01 .0100 LI 0.000 
4.820 	0.00 0.03 .0cloo Rd 0.010 

TOTAL 	101.65 0 160.000 
Lt5S0 	0.00 
TOTAL 	101.65 

RATMS AT. PC MCC PC 

'36.10 .6P 10.64 79.111 
A8+NE 19.11 20.19 
8 9 0.00 -0.00 

1TZ 43.63 66.59 
NF 10.4. 0.15 
hP 45.96 26.67 

CA0+8A0+SRO 25.21 34.41 
NA20 11.43 14.08 
h20+6820 63.34 51.51 

60 9.75 
tO. 43 63.64 WW00 21.61 

FE2/1E2.FE3 41.04 41.06 

1:4711075 45.15.440 	Al-l° 	SPOO •• 

  49..0'116 	 i60244 

CIP4 -NORA, 	 AT.PC-MOL.PC- MOL.PR 	ATORS 	CIPw NORP 

H20+ 	0.80 A0+NE 	
61.112 60.11 

H22 - 	0.00 AN 	 4.60 	4.60 	 H20° 
51.0-1. 	0.00 OTZ 	 45.6 	

P' 6IfF4.MG 	0.13 AP 	 35.59 20.15 	 FE/FE•mG 

lir  

0.00 

SPH 	 0.00 	S03 	0.00 	0.00 0.0000 	' 

SPOO 	0.00 OR:LC.KP 

OT1E4S 	0.30 

TOTAL 	101.65 NE 	 14.7,7 11.81 	 M 

4M 	 0.00 	F 	1.00 	0.30 0.0000 	F 

HAP 

LH 	 0.00 	0R0 	0.00 	0.00 0.0000 	SR 	0.000 	CM 

PF 
RU 

LC 	-- 0.00 	MO 	0.57 	0.94 0.0141 	FG 	0.774 	LC 

HL 	 0.00 	1120 	9.29 	6.i4 0.0996 	K 	10. 0 05 	HL 
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CHALY 
PJ 0 

12:: • 
H2J- 

S 1. OLF. 
1.02I AL , 
F t/E,9m0 

0R+46.AS 	87.71 
3304146.  0.00 
A0+10.HY.  0.57 
CC.C3  0.30 
mr.Cmrdy  1.04 
IL.SPH.* 	0. 7 5 

OIFF.iNO. 	58.62 
Si J..sAr.  0.00 

I33CLUUE.3 IF ANO RU El 

7.50 
0.65 
0.00 

70.16 
1C.68 
6.90 
0.30 
0.00 
0.30 
0.01 
0.00 
0.01 
0.00 
0.00 
C.00 
0.01 
0.03 
0.87 
0.01 
0.00 
0.46 
0.00 
0.55 
0.20 
0.00 
3.0) 
0.09 
0.0) 
(;.00 
0.00 
0.0) 
0.00 
0.10 
C.03 
0.00 
1.01 
0.00 
r„°..01 
0.00 

99.04 
0.00 

ALens 
FE203 

Fr'O 
MNO 
M60 
CAU 

NA20 

HN2 
H20- 
P205 

OT HR 
ZR 0 2 

CR203 
V20S 

NIG 
7 00 
8Au 
SRO 

CL 
503 

L120 
R620 

TOTAL 
LESSO 
TOTAL 

RATIOS 

UR+1..C.hP 
A3+NE 
A0 

UTZ 
NE 
PCP 

CA0+540+SRC 
NA20 
'1. ')+37P7 

ALK.P.3.20 
FE AS FEC 

MT .PC 

f1 .32 
17.61 
2.03 
0.26 

3:gti 0.96 
6.42 
6.39 
0.41 
0.00 
0.03 

8:88 
0.0Q 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9..23 
0.00 

9 4 .23 

•• INCLUDES PF AND RU 	• INCLLOES N5,0(5.1, 0 0 /4333 SPUD 
 
A . I . 0.824 

• 

2.08 400 	 1.54 	3.42 
0.53 30.94 81.66 

FrA0 	7.41 	0.9? 

FE22FE2•FE3 	24.30 24.31 
92.36 
0.00 

0.29 
0.00 
0.00 

37.77 

0.00 
0.00 
0.00 
0.00 
0.00 
_0.00 
0.00 

wT.PC MOL.PC 

	

79.93 
	

79.3 4  

	

12.15 
	

12.53 

	

7.8i 
	

7.51 

48.50 70. 9 6 
6.52 4.03 

.4.93 25.01 

	

9.57 
	

14.48 

 

8.66 
 

11.2.1 

	

31.75 
	

73.64 

OTZ - 
NE 
P 

0A0+8404-SRO 
NA20 
K20+9820 

0.1r/5 
0.0035 
0.01.15 
0.0001 
0.0087 
0.02.1 
0.0201 
0.1761 
0.0501 
0.000) 
0.0000 
0.0000 
0.0300 
0.0000 
0.0000 
0.010) 
0.013) 
0.0000 
0.000) 
0.0000 
0.0003 
0.0000 
0.0000 
0.0)01 
0.0000 
0.0003 

8: 88 
2. 4 9 
0.31 
0.00 
0.00 
0.00 
0.16 
0.00 
1.92 
0.53 
0.00 
0.00 
0.00 
0.00 
0.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.81 
0.00 
0.00 
0.00 

99.23 
__0.00 

- 92.45 

3.00 
0.00 

71.2 7  
0.1t 

11. 4 6 

0.21 
0.) 
0.3) 
1.0 
1.1? 
1..) 
1./1 
0.30 
0.10 
0.01 
0.11 
0.1) 
0.43 
0.03 
3-11 
0.0) 
0.00 
0.10 
0.00 
O.)) 
0.00 
0.3) 
U.)0 
0.00 

	

i t o ? 	63.99 
0.13 

	

A1.,03 	18.10 

 

rE0  
0.90 16203 

	

mG6 	
1...b 

8 ...l  7140 

C  RA 8 

 

K2c  fftl ii 

 

H4Q7  
1.01 H00. 

P.:u) 

	

CC'?
OTHER 	

0.03 
0.03 

2 

	

21402 	0.00 

	

CR205 	0.00 
0.00 

V 124 (01 

 

COO  g.gg 
0.00 

- SRO 
mA6 

	

F 	
0.03 
0.00 

Cl. 0.00 

n
2.1g 

I  

	

R820 	
0.00 

	

TOTAL 	941 :S? 

 

THI!  50,3.02 
_ 

RATIOS 

0R+1.0.10 
AS' NE 
AN 

8:83 

51. 1 44 
0.649 

14.444 
0.519 
0.191 
0.800 
0.311 
1.360 
2.211 

13.931 
5.15S 
0.000 
0.000 
0.000 
0.C30 
0.000 
0.000 
0.000 
0.010 
0.000 
0.030 
0.000 
0.000 
0.010 
0.000 
0.0)0 
0.000 
0.000 

160.000 

11 
FE3 
FL? 
MN 
44 .  

NA 

OH 

CP  

ZR 
CR 

NI 
Co 
84 
SR 

CL 

SS  
LI-
Rd 
0 

#60258 
.4 

AT.PC mOL.Pc MOL.PR- 

57.19 55.35 
0.76 	0.11 

17.80 	6.17 
4.1? 	1.01 
5.6c 	5 
1.2 

9:;3 
3.06 	9.27 
0.53 	0.55 
6.94 	4./4 
1.74 	6.21 
0.00 	0.00 
3.08 	0.14 
0.0C 	0.00 
0.0C 	0.40 
0.00 	0.40 
0.00 	0.00 
1.0C 	0.10 
0.00  0.00 
0.00  0.10 
0.00  0.00 
0.00  0.00 
0.00  0.00 
0.00  0.00 
0.00  0.00 
0.0C  0.00 
0.00  0.00 
0.06  0.00 

97.95 
fh° 2 97.9- 

SIC2 
7102 

AL203 
FE 203 

MN 
mr4.1 
CAO 

)IA 20 
420 

H2414. 
H20 
1205 
CO2 

OTHFR 
2402 

C4203 
V203 

1.1 IL, 
COO 
SAO 
SRL 

CL 
503 

LI?Ci 
1820 

TOTAL 
LESSO 
TOTAL 

9A114)5 	14T.PC MOL.PC 

0,44.10 , 67 
ARANE 	7 i.i; 7 8:N 
AN 	 20.94 	20.815 

0.0685 
0.0095 
0.1255 
0.0'54 
0.0732 

8:fllh 
0.1441 
0.0055 
0.0 7 37 
0.0966 
0.0000 
0.3006 
0.0000 
0.0100 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0)00 
0.0000 
0.0000 
0.0300 
0.0000 
0.0000 
0.0000 

....Re2oPLE •••, #60257 

0171: NORM 
	 mT.P2 10L.PC MOL.OR 	ATCMS 	CIPA NORM 

•• • •H P 2OCO L ••.. #60 256 

WT.PC MOL.PC 

43.83 
51.75 
0.4C 

44.91 
31.83 
23.23 

39.43 
80.19 
0.33 

66.82 
20.05 
13.13 

6.97 	9.09 
46.62 54.93 
46.41 	35.99 

3.24 	5.81 
82.93 50.32 
13.7. 	13.67 

FE2/1E2+FE3 	14.11 . 14.13 -- 

. paLuOES 4S.K5.M0 AND 5P0c 
A.I. 0.992  

FYI 

CR 
uR 
Al] 
AN 

PIP 
HI 
pH 

AC 

DI 
60 
hY 
OL 
CS 
MT 
Cm 
Hm 
IL 
SPH 
pF 
RU 
Al 
HAP 
FL 
PT 
CC 
MAGN 
CHALY 
SPOO 
4420' 
H20- 
OTHERS 
S1.CEF. 

------161 AL 
FE/FE.M6 

012.484-AN 
NCALCAKP 
A04.014-Hy4 
°LACS 

-- 8T 4. 0N 4, H8 

----0IFF.IN0. 
- 51 uN5Ar. 

OTZ 	 45.09 64.14 

PIP  43M 2i.g4 
NE 

CA0.640.59C 	51.96 63.67 
 1:g 

iiA2R420 	44.61 32.56 

446.0 	 27 .25 	35.96 
ALstAeZE 	34.10 24.44 
FE A5 FEC 	43.62 39 • 57 

1E22FE2.FE3 	61.17 	61.18 

INCLLOES NS.NS.WO AND 5700 

ATOMS 	 -C1Pm NORM--  

11 	0.55 'I 	50 . 7 '4 _ .872 _  

AL 	14.674 	ZR 	 0.00 
fE3 - 3.015 - -OR --------41.02 
f., i2 , 4.5;1 	 4.4; 

91,4 . AN 
MC
LA 	8.420 	NE 	

- S.80 tie ---  • _  -L.  
0.00 

F.A 	0.999 	AP 	 0.00 
A 	- 5.612 	HL 	- 0.00 
CH 	11.289 	TH 	0.00 

0.000 _ NC 	-- 	_ 0.00 
F 	0.066 	AC 	 0.00 
L 	0.000 	NS 	 0.00 

0.000 -KS  -- 0.00 
ZR 	0.000 	CI 	_ 	22.28 
ER 	0.000 	MO 	 0.00 
V 	0.000 	HI 	 7.41 
AI 	0.000 	OL 	 0.00 
Co  o.oco . Cs  _0.00 
EA 	0.000 	PT 	 5.97 
SR 	0 .0(0 	CM 	- 0.00 
F 	0.000 	HM 	- -0.00 
LL 	0.000 	IL 	_ 1.44 

0.000 	SPH 	0.00 
0.000  Pr'  0.00 

17.1 	0.000 	RU 	 0.00 
68 	0.000 	AP 	0.00 
L 160.000 	HAP 	0.19 

FL 	 0.00 
PT  0.00 
CC  C.00 
MAGm 
CHALY 	2:88 _ 	5700 
0420+ 
H20- 

W.V. 
TA 

IF/Fk.mG 

57.55 OR•A8.AN 
NE 44.E.KP 
	

3.00 
AC.014.HY• 

	
29.09 

00 0 5 
	

0.00 
mi.cmANN 
	

5.97 
-1.44 - 

01FF.INO. 
51 UNSAT. 

****#60259 

- • wi•Pc m01.10 mCL.Pp 

6 6::i 6:83i7 
11.32 
1.82 
1..4 

1120 
R921 

TOTAL 
LE5SO 
TOTAL 

RATIOS 

019+1.0.hP 
AR+NE 
AN 

OTZ 
NE 
PIP 

CAO+EAU.SRC 
NA2n 
820.1820 

460 

W eAVY2) 

ATGMS 

5 8.13; 
AL 18.731 
103 2.517 
FE2 	1.194 
MN 	0.101 
MG 	0.741 
CA 	3.810 
NA 	5.536 

9.720 
OH 	5.346 

3.000 
0.062 
0.000 
0.000 

ZR  3.000 
CR 	0.000 
V  0.000 
NI  3.000 
CO  0.000 
53  0.000 
SR  0.010 

0.000 
CL  0.000 
5  0.000 

0.000 
LI 	0.000 
813  0.000 
0 160.C30 

• 

LIP -.4 NORM 

?TZ 

2 9  
CR 
AS 
AN 
LC 
NC 
AP 
HL 
TM 
NC 
AC 
NS 
rt 
OI 
WO 
HY 
OL 
CS 
MT 
CM 
HM 
IL 
$11 
IF' 
FU 
AP 
HAP 
FL 
PY 
CC 
44405 
CHALF 
SP00 
H20+ 
Mri-  C...)) 

Ef.  . F  
0.30 
0.00 

TO(Ai.  100.14 
FE/Fc.m0 	0.00 

U8.Ad.A1 	83.84 
NE.1.4.0i>  0.01 
AC•01•NY. 	5.41 
01.4.0-3 	0.00 
NT■08.H8 	4.30 
IL•seN.• 	1.05 

0I1F.180. 	78.98 
51 uNSAT. 	0.00 

INCLIJOES Pr ANO RU 
 

• IN:LLOES N3.135.60 ANU SPUO 
A.I. 0.814 

0•00 
1.74 
C.00 

8:88 
97.95 
0.28 

Mi 
AL203 
1E203 

FE0 
44130 
MOO 
CAO 

492) 
120 

H200 
H20- 
P205 
CO2 

OTHER 
ZRC2 

CR203 
9203 
NIO 
COO 
840 
SRO 

Cr- 
503 

6 g.g 77 
17.75 
3.63 
1.53 
0.13 
0.54 
3.80 
3.10 
1.27 
0.87 
0.10 
0.08 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.00 
0.00 

100.12 
0.00 

100.12 

0.12 
0.10 
4.01 
3.33 
5.31 
3.23 
0. )1 
0.04 
0.00 
0.1) 
0.30 
0.0) 
0.04 
0.11 
0.33 
0.00 
0.3) 
0.91 
3.0) 
0.00 
0.34 
0.03 
0.00 

0.18 2 
.022? 
0216 
.010 
013e. 
0583 
.0500 
0371 

.0483 

.0)01 

.0006 
0003 
.0000 
.0000 
.0)0) 
.0100 
000) 
.0000 
0001 
0100 
.0000 
0001 
0000 
.0001 
.0000 
.0000 

46.27 
0.00 162/F 24163 

dr.PC 4101.10 

38.30 	57.20 
31.21 	72.55 
10.41 	10.22 

46.84 	69.07 
17.99 	11.22 
55.17 	19•70 

25.34- 33.31 
20.3, 24.20 
34.34 	4 2•4 9  

5.21 	6.09 
67.43 62.5Z 
eo. 34 	31.29 

33.94 	30.94 

'.87 

0.00 
48.83 

8.73 
0.00 
0.00 
0.30 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.90 
2.51 
0.00 
0.0) 
0.00 
3.77 
0.00 
1.0S 
1.01 
0.00 
0.00 
0.00 
0.00 
0.1 4  
0.30 
0.00 
0.00 
0.00 
0.31 
0.00 
0.-s7 

IN:LU0Fa A.% AND RU 

 

.vere •••-••• 

 



- 

•+++RP30 	•++•#60260  .....s4 	 #60261 

WT.PC mIL.PC •oL.PR 	ATOIAS 	CIPN NOPM 	 my.P: mOL.PC mCL.P8 	ATOMS 	RIP4 MORm 

5 	. : . q  bo,3 0. 0 ,6, 

	

..,. 	i.00 0 .00,  
it 50.1.5 

	

u.:11., 	
gu 	*.88 if83 	'MI 'nil t:M. 	if 6b:V 	F" 	Lt..!ili 

	

AL203 	12.35 	3.39 	0.1211 	A 	14.0.2 	LR 	 0.00 41.201 	14.!•5 	1.11 	0.1456 	AL 	15.1', 1 	(R 	 0.00 

	

1C'03 	11.15 	5.18 0.043 	10 	3.68/ 

	

fru 	 H 	17.3 	F t203 	1.33 	0.7' 0 ..M.5  It) 1..:19 	OR 	35.35 

	

MNO 	
0.00 	0.00 0.0000 	1:,' 	0.0c0 	 1 3.3 	F Et) 	0 • nq 	0.J0 u 	0 	ILL 0.00p 	4H 

.  AN  
4N.i 

 

moo  
Z..174  li.,. t 	0.004 	MN'  2 :,1,0 3  AN 

	

r 0.11 
1  ti 	q 	

7.94 	•INQ 
0.00 	MOO 	8:8i 	:,l'i 8:3W 	" 4  40  0.040 	LC 	 8.L0 

	

CAU 	7.60  9.53 	0.131 	8.074 	 0.00 	CAO 	0.70 	0.31 0.0129 	CA 	1.675 	NF  0.41 

	

NA20 	1.5f 	1.77 	0.0295 	NA 	2.I5. 9 	NP 	 0.00 	P1420 	4.41 	9.11 0.0775 	N4 	1.312 	KP 	 0.00 

	

Nu 	6.32 	4.05 	0.0071 	h  7.7'3'0 	Hi  0.00 	K20 	5.15 	4.1.3 	0.0051 	n 	7.002 	HL 	 0.01 

	

420. 	0.00 	0.00 0.0000 	LH 	 TH 	 HZ. 	0 • 03 	2.34 0.035) 	OH 	3.732 	1 4  0 • 31 

	

420- 	0.00 	0.00 0.0000 	2:82 	NC 	 8:88 	Hu, 	0.00 	4.1) 0.0000 	0.000 P,4  0.30 

	

P205 	1.0: 	0.51 	0.0074  P 	0.359 	AC 	 0.00 	P20i 	0.03 	3.31 0.310) 	P 	0.0)0 	 0.0) 

 

cnz  0.00 	0.30 0.0000 	C 	0.000 	N5 	 0.00 	COL 	0.00 	0.40 0.0000 	C 	0.000 	NS 	 C.00 

	

OTHER 	0.00 	0.00 0.0000 	0.000 	nS 	- 	0.00 OTHER 	0.00 	0.04 0.0000 	0.000 	nc 	 0.34 

 

ZRP2  0.00  0.00  0.0000  2R 	0.000  DI  16.00RG2  0.00  0.3)  0.0),))  2=1 0.000  Ot  0.16 

	

C820'3 	0.00 	0.00 0.0000 	CR 	0.000 	w0 	0.00 04203 	0.00 	0.31 0.0000 	CR 	0.000 	RO 	 0.51 

	

9203 	0.00 	0.00 0.0100 	V 	0.00 	HY 	 4.14 	V201 	0.00 	1.3) 0.010) 	V 	- 0.010 	HY 	 0.31 

	

5IQ 	0.00 	0.00 0.0000 	tal 	s:8F8 	ps 	0.00 	,41., 	0.00 	0.0) 0.0000 	NI 	0.000 	OL 	 0.00 

	

CO.) 	0.00 	0.00 0.0000 	 0.00 	COO 	0.00 	0.4) 0.013) 	CO 	0.030 	CS 	 000 

	

540 	0.00 	0.00 0.0000 	bA 	0.000 	MT 	 0.00 	BAG 	0.00 	1).)) 0.0101 	94 	0.000 	MT 	 0•00 

	

SRC 	0.00 	0.00 0.0000 	SR 	0.000 	CM 	 0.00 	SRO 	0.00 	0.31 0.0001 	SR 	0.000 	Cm 	 0.00 

	

F 	0.00 	0.30 0.0000 	F 	0.000 	Hm 	11.95 	F 	0.00 	3.01 0.01.30  F 	0.010 	34 	 1.6% 

	

S 	
0.00 	0.00 -0.0000 	LL 	0.000 	IL 

	

0.0C 	0.00 0.0100. 	$ 	0.00.0 	SPH 	2.35 	S 
0.36 

IS 	
0.00 	0.10 0.0001 	CL 	0.000 	IL 

c li  

 

0.00  3.3) 0.010)  S  3.030  SRI  
0.14 
C. , 6 

	

5 	0.00 	0.00 0.0000 	S 	0.000 	PF 	0.00 	5 	0.00 	0.33 0.0101 	5 - 0.000 	PF 	 0.10 

	

LIN 	0.00 	0.40 0.0100 	II 	0.000 	RU 	 0.00 	1-I20 	0.00 	0.04 0.0000 	LI 	0.000 	RU 	 C...) ,) 

	

0320 	0.00 	0.00 0.0000 	n8 	0.000 	AP 	2.00 	R820 	0.00 	0.41 0.0000 	03 	0.030 	AP 	 0.00 

	

TCTAL 	59. 7 C 	 13 160.000 	HAP 	2.48 TOTAL 	98.04 	 0 	160.000 	HAP 	0.00 

	

LESSO 	0.00 	 FL 	0.00 LEsso 	0.00 	 FL  

	

rlrAL 	9I.70 	 PY 	 C.00 TOTAL 	93.04 	 PY 	 6.30 

CC  0.00  cc  0.31 

	

RATtus 	WT.PC MOL.PC 	 MAGN 	C.00 RATIOS 	wT.PC 4CL.PC 	 HAGN 	0.6.) 
CHALY 	0.00 	 CHALf 	0.00 

00.LC.KP 	63.63 	62.79 	 SPOL: 	0.00 OR•LC.NP 	46.71 	45.26 	 5P0 1 	C.11 

	

22.79 	23.35 	 N20. 	-0.04 4B+NE 	32.3) 	53.73 	 ii?.... 	0.53 

AN 	 1 3 . 54 	13.36 	 132C - 	0.00 AN 	 3.99 	0.95 	 H2_ - 	0.30 

OTHERS 	0.00 - 	- - 	 011F.(5 	0.00 

OTZ 	 47.79 70.07 	 SI.DEF. 	0.00 OTZ 	 54.31 	74.72 	 $I.9-F. 	0.00 

NE 	 13.23 	8.24 	 TOTAL 	99.70 NE 	 ' 3 . 51 	13.73 	 IOTA- 	95.04 _ 

h. 	 33.93 21.69 	 ___FE/FE • MG 	0.00 n0 _,. 	22.17 	11.55 	 F E/F _•mG 	0.30 _ 

O40+960+SRC 	41.63 60.04 	 - - - - OR•48+AN 	55.66 040+8A0 4 5R0 	6.0) 	5.03 

NA20 	 10.05 11.00 	 NE•iC•nP 	0.00 N420 	__ 41.25 49.94 
7 421.4.0020 	40.25 	25.96 	 AC•01•HYm 	20.14 420.P920 	52.4 	42.33  

GL+Cs 	0.00 
10 	 19.75 31.99 	 MT•CM•11M 	11.95 400 	- 	-- 	0.24 	0.45 

ALK•8320 	33.67 25.74 	 --- -----11.+SPH.. 	2.71_ ALK02B20 	36.59 85.65 

- 
	- DIFF.INO. 	54.52 	

13.17 	13.91 FE AS FEC 	45.55 42.27 	 FE AS FED 
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Appendix 4 

ELECTRON MICROPROBE DATA 

This appendix presents data collected by electron microprobe, 

which have been used in the interpretation of the alkaline rocks of 

Port Cygnet. 
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}--C,20-- 22.05- .801-

I Mn0 	.84 	.026 
Fe.0 

1 TOTAL 102.84 3.912 
1--CA:-1lG: FE- =- 47.29-34.25 -- 18.46 
Trace Elements? 9 

Sample"? CY2GR5CNCENTRE' 	 OXN0.=? -6 
80--COAX -free---- 

i Tot Int= 542723 
I _--ELEM----- OX 	STRUCT -- 
1 HMO 	18.39 .992 
I_ .-6102----54.78 

Ca0 	26.00 1.012 
_-Fe0-----.•74- 	 .02 ----- 

TOTAL 100.46 4.007 
MG: FE-" 50 -49.01 .99 

Trace Elements? 9 

	

Samele=? CY2GR4 EDGE 	 OXN0.=? -6 
--As-before?- 0* -- T1= - 9 -  Time= -  80 - - COAX f roe - - 
; Tot Int= 520983 

OX 	- STRUCT 	• 
'N220 	.62 	.045 
°-- Ms0 -  10.99-.614 -  
01203 1.98 	.088 

--------- 	 •----- • - 
Ca0 	22.25 .893 

FeO 	13.44 .379 
-TOTAL - 100.26 -- 3, 914 -  

CA: MG: FE = 47.35 32.56 20.1 



CY2 
Sample=? CY2GROEDGE  0XN0.=? -6 

As before? 0* _ T1=_9 Time= 60 -COAX free 

Tot Int= 516583 
ELEM  OX  STRUCT 

MAO  .11.54  .641 

41203 .36  .016 
Si02  51.98 1.937 

Mn0  .71  .022 
--Fe° - 12.21 .342 

TOTAL 96.31 3.885 

---CA: MG: FE -= - 48.53 - 33:56 --  17,91 -  - 

Trace Elements? 9 

Sammle=?-CY2GR7  -0XN0.=-? -6   

As before? 0* Ti" 9 Time= 80 EDAX free 

--Tot Int= 519537- - 

 

ELEM  OX  STRUCT 

038  •063   

 

msib  12.24 .677 
--A1203 1.08  .047 

 

6102  52.09 1.932 

 

--Ca0  21.62-.859 

 

Mn0  .76  .024 

 

-FeO   11,-34- .316 
TOTAL 99.83 3.918 
CA:- MG:  =- 46.38-36.56-17,06-- --- 

Trace Elements? 9 

_ 

-Samp1e=?-DEL-113 . 
As before? 0* Tl= 9 Time= 80 EDAX free 

-Tot-Int=-528239 
ELEM  OX  STRUCT 

-N20  .67-  ,048 

Mg0  15.89 .862 
41203 t.16  -.221 

6102  51.88 1.888 

-Ca0  21.09 -.822   

TiO2  .53  .015 

-C-r203-.-7.3--. 02-1   

FeO  4.03  .123 
--TOTAL- 101.56 4 

MG/MG+FE=  87.51 

CA: NA: K = 94.48 5.52 0 

Trace Elements? 9 

 

 

 

 

 

 

 

Sample? CY2 DIOP. CENTRE 

-A5-before?-0*--T1=-9-Time=-80--EDAX-free 

Tot Int= 543036  OXN0.=?  -6 
-ELEM  OX • STRUCT 

Na2O  .49  .035 

/ 
A1203 .51  .022 

8i02---53c-48-17996   

Ca0  23.55 .942 
-FeO   7,77  .243 
Mn0  .7  .022 

--TOTAL-102.45 -4 .012 
MG/MG4-FE=  75.58 

CA: NA: K = 96.42 3.58 0 
-7T-race-Elements? 9  

--SamPle=? -CY2-DIOP -ABOVE- EDGE- 

As before? 0* Tl= 9 Time= 80 EDAX free 

-Tot-int= 549618 --  -0XN0.=?--6- 

 

ELEM  OX  STRUCT 
N820---1.37---.101  

. 

 

MJO  11.01 .622 
A1203 1.45 -.-.065 ------- 

 

6102  52.22 1.98 

-Can --21 .63 --.079 

 

Fe0  11.46 .364 
Mn0 -- .84  .027 

TOTAL 103.33 4.038 

--MG/MG+FE=  -63.08 
CA: MG: FE= 47.13 33.35 19.52 

--C41-NA: K-=-89.69-10.31 

. Trace Elements? 9 

F-SamPle=?-6Y2-DIOPSIDE-EDGE-INC-CENTRE 
! As before? 0* Tl= 9 Time= 80 COAX free 

• 

 

ELEM  OX  STRUCT  OXN0.=? -6- 

-Na20---.8------.059 

 

MO  8.77  .504 

41203---7.18- -.326--   

 

Si02  46.1  1.775 

 

TiO2  1.07  .031 

 

-Fe0   

 

Mn0  .36  .012 

--TOTAL-99,-51-4.059 

MG/MG+FE=  54.08 
CA:-MG:-FE-= 49.78 27.16 23.06 

CA: NA: K = 94 6 0 

1,--Tpace-Elements=?. 9 

Sample? CY2 BIAXIAL INCLUSION AGAIN 

Ac before? 0 
Tl= 9 Time= 80 EDAX free 

Tot Int= 517043 
ELEM  OX  STRUCT 

41203  24,66 4.46-   

: Si02  46.02 6.903 

 

-Gag  28,-34 4,55--   

 

i Fe0  .84  .105 

11-4,-27  15,9175  - 

;  0 

‘.--C-e4--Msi-:--F-e-=-9-7 ,-,74-0 2,26- 

' Co: Mel K = 100 0 0 
! 
i Trace Elements? 9 

Sample=? CY2DIOP. .: INC. ED CENTRE 

As before? 0* T1=-'9 Time= 80 COAX free 
Tot Int= 535072 
 

OXN0.=? -6 

Na20  .71  .052 

A1203 1.78  .079 
-SiO2- 52v131. 963 	 
Ca0  22.64 .914 

Mn0  .45  .014 
--TOTAL-99.31- .4.024   

"MG/MG4TE=  68.16 

--C4:-MG:-FE-= - 47.7 --35.65 16,65- 
CA: NA: K = 94.62 5.38 0 

--Trace-Etements?-9   

Sample'? CY2DIOP EDGE ABOVE'. 

-As-before? - 0*-- T1=- 9 - Time= 80- - EDAX free 

Tot Int= 530064 
 

OXN0.=? -6 
-ELEM---0X---STRUCT-----  --------------- 

Na20  .59  .044 

Itg0  9.98---757   

A1203 6.39  .288 

CaO  22.7  .931 

4402-1.2-- 

Fe0  12.09 .387 

-Mn0  .34-  -.011 
TOTAL 99.42 4.054 

--MG/MG+FE=   59,56   

CA: MG: FE = 49.31 30.19 20.5 
--CA:-NA:-K-=-95.49 -- 4.51 -  0------- --- 

Trace Elements? 9 

---Sammle=?-GROCN CENTRE .  -0XN0.=? -6 

As before? 0* Tl= 9 Time= 80 COAX free 

--Tot Int= 539997 
ELEM  OX  STRUCT 

-145p ----- 18.29-.985   

Si02  55.21 1.994 
--CaO-----25.87 -1.001- 

E00  .63  .017 

 TOTAL-99.21-3.997   
CA: MG: FE = 49.98 49.18 .85 

--Trce-Elements?-9   

OXN0.=? -23 



---Sample=? CY213R2-CPXCENTRE 	OXN0.=? -6 
As before? 0* T1= 9 Time= 80 EDAX free 
Tot Int-. 512020 _ 

	

ELEM 	OX 

	

-Na20 	1.86- 
i Mg0 8.46 
!--A1203- 2.17-- 
5102 49.86 

	

-Ca0-- 	19.87 

	

Mn0 	.93 

STRUCT 
.136 
.476 
.097 
1.881 
.803 
.03 

-FeO.--_ 16.87__,479 
TOTAL 99.72 3.902 

1,---C44-MG: FE =.45.68. 27.08_27.25_ 	_ 
; Trace Elements? 9 

Sample=? CY2CPX CENTRE 	OXN0.=? -6 
-As-before?-0*--T1= 9-2Time=-00- EDAX free 
Tot Int= 470772 

Na20 	.61 	.044  
---.505 	• 

1 A1203 6.03 	.268 
.---5i02----46.51 -1 .751 

Ce0 	 21.9 	.883 

	

--,023 	- 	---- 
Mn0 	.43 	.014 

---14.71-• .417 -- 
TOTAL 89.42 3.905 

-MG:-FE-= 48,92 27.98 23.1 - 
Trace Elements? 9 

-Sample?.CY2EDGECPXINC 
As before? 0* T1= 9 Time= 80 EDAX free 
-Tot-Int=-502815- 
ELEM 	OX 	STRUCT 

.055 
Me0 	9.07 	.51 

, S102 	45.95 1.732 
;C-a0 	22.09- 4-892 
tTi02 	1.02 	.029 
'Mn0 	 .32 	.01 
FeO 	14.4 	.408 

CA: MG: FE = 49.28 28.18 22.54 
LT-race-E1ements?-9---  

SAMPLE=? CY2 	_ OXN0.=? -6 
AS BEFORE? 0 
T1= 9.TIME= 80 EDAX FREE 

OXN0.=? -6 

ELEM 	OX 
NA20  .82 

; MOO 	10.7 
41.203 	1.93 
'3102 	50.91 
CAD 	22.58 
CR203 .47 
MNO 	.52 
FED 	12.07 

STRUCT 
.06 
.608 
.086 
1.942 
.923 
.014 
.016 
.384 

TOTAL 99.9 4.037 
CA: MG: FE = 48.17 31.74 20.09 
TRACE. ELEMENTS? 9 

SAMPLE=? CY2 DIOPSIDE 
	

OXN0.=? -6 
AS BEFORE? 0 

11= 9 TIME= 80 EDAX FREE 

ELEM 	OX 	STRUCT 
NA20 	.94 	.069 
MGO 	11.18 	.633 
4L203 1.85 	.082 
5102 	51.28 	1.949 
CAO 	22.21 	.904 
CR203 .28 	.008 
MNO 	.41 	.013 
FED 11.84 .376 
TOTAL 102.9 .  4.038 
CA: MG: FE = 47.25 33.09 19.66 
TRACE ELEMENTS? 9 

C 2 
Sample? CY2 DIOP CETRE INC - 

As before? \? 0* 	 Tl= 9 Time= 80 
Tot-Int= 535662 

= -6 ELEM 	OX 	STRUCT 	 OXN6. ?  
-Ne20-.58- --.042 	-- 	 EDAX free 
Ma° 12.02 .676 

-A1203 -466 --- .029 
8102 52.77 1.992 
Ca0 ------ 22.01 - -.922-- 
Feu 	10.43 .329 

-Mn0----.75 	.024- 
TOTAL 98.83 4.014 

--MG/MG-I-FE=  
CA: MG: FE = 47.85 35.08 17.07 

-CA:-NA:-K-= .95.64 
Trace Elements? 9 

-------- 

- -23 -  

----SemP-1-e=4:?.-CY24BOUE_ED6E, 
As before? 0* Tl= 9 Time= 80 EDAX free 
Tot Int= 538653 
ELEM 	OX 	STRUCT 
Na20 	1.11 	.081 
Ma0 	11.11 	.628 
A1203 1.04 	.046 
3102 	52.37 1.987 

--Ga0----21.91- .891 - 	 
FeO 	11.6 	.368 

-- Mn0 - 488 --- .028 
TOTAL 100.49 4.029 

---MG/MG+FE=-- -63.05 
CA: MG: FE = 47.22 33.28 19.5 

Trace Elements? 9 

--SamPIe=? --CY2NORNDLENDE - IN ROCK GM 
As before? 0* Tl= 9 Time= 80 EDAX free 
-Tot-Int=-482068----------------- •OXN0.=? 
ELEM 	OX 	STRUCT 

Me° 	. 9.39 	2.109 

8102 	39.06 5.89 
K20 	 24-14 	.412 
Ca0 	12.23 1.976 

Fe0 	18.46 2.328 
-Mn0 	.39 	.049 	  

-TOTAL 93.25 16.065 
--MGI•MG+F-E= 	A7.53' 

CA: MG: FE = 30.81 32.89 36.3 

T

- 

race EleMents? 9 

SomPle=?-DY200RNDLENDE 
As before? 0* T1=•9 Time= 80 EDAX free 

--Tot-Int=-532761. 	 OXN0.=? -23 
ELEM 	OX 	STRUCT 

A1203 6.71 	1.166 

	

--Si02-46.36- - 6.838 	 
Ce0 	23.07 3.647 

	 .122 	  
FeO 	13.34 1.646 

--Mn0 	 .36 	-.045 
TOTAL 98.04 15.455 

---MG/MG-IFE=- -54.74 
, 	CA: MG: FE = 50.07 27.33 22.6 
---CA:-NA:-K-= 100 0 0 	 

Trace Elements? 9 

_Sarrip_leCY2CPX'_ ' 	_OXN0,72 =A_ 
As before? 0* Tl= 9 Time= 80 EDAX free 
_Tot_Int=_534760 
ELEM 	OX 	STRUCT 
Pa20.. _1.79 _ .131 
MS0 	8.89 	.498' 
A1203 2.36 	.105 
3102 	50.12 1.884 
CaO 	20.2 	.814 
Mn0 	.83 • 	.026 

TOTAL 104.14 3.905 
-CA: MG: FE = 46.28 28.31 25.41 ------
Trace Elements? 9 



CY2 
SAMPLE.? CY2 DIOPSIDE . 	OXN0.=? -6 

AS BEFORE? 0 
TI. 9 TIME= 80 EDAX FREE 
TOT INT= 	505229 

ELEM 	OX 	STRUCT 
NA20 	.96 	.07 
MGO 	10.38 	.59 
A1.203 	1.95 	.087 
3102. 	51.02 	1.948 
CAO 	22.33 .913 
CR203 .29 	.008 
MNO 	.53 	.017 
EEO 12.56 .401 
TOTAL 101.6 4.039 
CA: MG: FE = 47.95 31.01 21.04 
TRACE. ELEMENTS? 

SAMPLE.? CY2 AMPHIBOLE EDGE 
AS BEFORE? 0 

TI. 9 TIME. 80 EDAX FREE 
TOT INT= 	462708 

ELEM OX STRUCT 
NA20 2.12 .616 
MGO 9.1 2.038 
AL203 14.4 2.549 
5102 39.3 5.902 
K2O 2.02 .387 
GAO .  11.99 1.929 
TI02 2.55 .288 
FED 18.53 2.327 
TOTAL 98.1 16.04 
CA: MG: FE = 30.66 32.33 36.97 
TRACE ELEMENTS? 9 

10XN0.=? -23 

SAMPLE.? CY2 DIOPSIDE 	OXN0.=? -6 
AS BEFORE? 0 
T1= 9 TIME= 80 EDAX FREE 
TOT INT= 	497586 
ELEM 	OX 	STRUCT -- 
NA20 	1.54 	.113 
mao 	9.9 	.563 
41.203 	1.74 	.078 
5102 	51.62 	1.971 
CAO 	21.16 	.865 
CR203 .32 	.009 
MNO 	.63 	.02 
EEO 	13.08 	.417 
TOTAL 99.3 4.041 
CA: MG: FE = 46.87 30.51 22.62 
TRACE ELEMENTS? 9 

SAMPLE=?.CY2 AMPHIBOLE CENTRE " 

SAMPLE.? CY2 AMPHIBOLE? 
AS BEFORE? 0 

Tl= 9 TIME= 
JOT INT= 

fl. Ett  

80 	EDAX FREE 
496930 

STRUCT 
NA20 .225 
MGO 10.5 2.285 
AL203 5.8 .998 
5102 47.49 6.937 
C AO 22.72 3.556 
TI02 1.02 .111 
CR203 .35 .04 
FED 11.31 1.381 
TOTAL 99 	15.539 
CA: MG: FE = 49.24 31.64 	19.12 
TRACE ELEMENTS? 9 

OXN0.=? -23 

AS BEFORE? 0 	OXN0.=? -23 

TI. 9 TIME= 80. EDAX FREE 
TOT INT= 	463793 

ELEM 	OX 	STRUCT 
NA20 	2.63 	.774 
1430. 	7.89 	1.787 
41.203 	12.45 2.229 
5102 	40.67 6.177 
K20 	1.77 	.343 
CAO 	11.28 	1.835 
TI02 	1.53 	.175 
MNO 	.52 	.066 
FED 	21.25 2.7 
TOTAL 100.1 	16.09 
CA: MG: FE.= 29.03 28.27 42.7 
TRACE ELEMENTS? 9 

SAMPLE.? CY2 AMPHIBOLE EDGE 
AS BEFORE? 0 	OXN0.=? -23 
T1= 9 TIME= 80 EDAX FREE 
TOT INT= 	465034 

ELEM 	OX 	STRUCT 
NA20 	2.14 	.625 
MGO 	9.15 	2.055 
AL203 14.27 2.532 
5102 	38.91 	5.861 
E20 	2.07 	.398 
CAD 	11.88 	1.917 
TI02 	2.7 	.306 
FE0 18.85 2.374 
TOTAL 97.7 16.071 
CA: MG: FE = 30.21 32.38 37.41 
TRACE ELEMENTS? 9 

SAMPLE=? CY2 REPEAT ABOVE AS PYROXENE 
AS BEFORE? 0 

• :1= 9 TIME= 80 EDAX FREE 
TOT INT= 	494054 

ELEM 	OX 	STRUCT 
NA20 	.74 	.054 
MGO 	10.43 	.591 
41.203 5.71 	.255 
5102 	47.85 	1.821 
CAO 	22.61 .922 
TI02 	.98 	.028 
CR203 	.35 	.01 
FED 11.32 .36 
TOTAL 99.4 4.045 
CA: MG: FE = 49.2 31.57 19.23 
TRACE ELEMENTS? 9 

OXN0.=? -6 



CY 3 
--Sampl e=?-CY3 LARGE-AMPHIBOLE- 

As before? 0* Tl= 9 Time= BO EDAX free 
Tot-int=-484392  --- 
ELEM  .0X  STRUCT  OXN0.=? -23' 

- Na20 -- 2.59  - 
8.09  1.828 

-A1203 --13753--2r4lt 
Si02  39.64 6.006 

-K20----1182-- .352-------- 
CaO  11.75 1.908 

FeO  20.48 2.595 

MG/MG+FE=  41.33 
MG:-FE-=-30.14 -28.87-40.99 

CA : NA: K = 63.18 25.17 11.66 

-Trace Elements'? 9 

CY3 AMPHIBOLE NEAR ABOVE 
-As-befure?-0*--11= -9-Time=- 00 -- EBAX-free 
Tot int= 489518 
-ELEM- OX  -23 -1 OXN0.=? 

Na20  2.02  .591 

A1203 14.13 2.51 

-6102- -39.4-5.936 -- 
1(20  2.12  .407 

:Ca()  12.4  1.951 

TiO2  2.59  .293 
Fe0---1-9.08- 2.404 

TOTAL 97.64 16.013 

--MG/MG+FE=-----44.38 
CA: MG: FE = 31.13 30.56 38.3 

- - 
Trace Elements? 9 

-SamP1e'?. CY3AMPH3-  

As before? 0* Tl= 9 Time 80 EDAX free 
Tot-int= 504286 

ELEM  OX  STRUCT 

').393 
A1203 4.46 .754 

SiO2 47.83 6,859 

CaO 22.6 3.472 
TiO2 .9 .097 

Mn0 .4 .049 

FeO 12.61 1.361 
TOTAL 95.88 14.985 

CA: MG: FE = 48.05 33.12 18.83 
-Trace Elements? 9 

SAMPLE=? CY3 
DEFOR2? 0 

T1 -= 	9 	TINE= 
TOT INT= 
D,EN 	ON 
NA20 2.02 

7.41 
12.74 

5102 	39.96 
;20 	2.41 
GAO 	12.86 
TI02 	1.27 
1140 	.68 
Fa) 	20.65 
TOTAL 99.5 
CA: 	KG: 	FE = 
TRACE 

NAPHIBOLE 

80 	ELAX FREE 
513502 

STRUCT 
.599 
1.638 
2.293 
6.106 
.469 
2.105 
.145 
.068 
2.638 
16.136 
32.73 26.25 

OXNO.=? -23 

41.02 



CY6 
SAMPLE = ? CYG FELDSPAR AROUND ABOVE 

AS BEFORE? 0 
0X040.=? 	-16 

TI = 	9 	TIME 	100 
EDAX FREE 
ELEM OX7. STRUCT 
NA20 2.1 .3717 
AL203 19.14 2.0568 
5102 65.07 5.9325 
K 
20 12.32 1.4333 

GAO .98 . .0937 
T102 .37 .0252 
TOTAL 102.925 9.9152  
TRACE ELEMENTS? •9 

SAMPLE = 	? CY6 1185 EDCE \? 2 OXN0.=? -23 
AS BEFORE? 0 
T1= 9 	TIME= 100 
EDAX FREE 
ELEM OX% STRUCT 
14A20 2.02 .6005 
MGO 6.18 1.4121 
A1203 11.01 2.132 
5102 41.35 6.3334 
K20 2.35 .459 
CAD 11.25 1.8462 

102 1.27 .146 
CR203 .13 .0159 
MNO .79 .1022 
EEO 22.84 2.925 
TOTAL 100.72 15.9723 

sAmpLE.? CY6 EDGE OF ABOVE \? 

A1'1.-F-IEF9 q .1 ?1E! 80 EDAX FREE 
; TOT INT= 	465806 
i ELEM 	OX 	STRUCT 
' 11620 	7.76 	1.33 
, AL203 22.96 2.387 
; 5102 	64.09 5.654 
: 1<20 	1.18 	.132 
GAO 	3.99 	.376 
TOTAL 96.9 9.883 
CA: NA: K = 20.48 72.3 7.22 
TRACE ELEMENTS? N 

, SAMPLE = ? CY6 11144 \? 2 0X40.=? -23 
T1= 9 TIME= 100 
EDAX FREE 

IELEM 	OX2 	STRUCT 
INA20 	1.6 	.4683 
irr.o 	6.18 	1.3883 
iAL203 	17.35 	3.07F.:6 
,S102 	38.51 	5 ..7979 
.0<20 	2.34 	.4489 
CO 	11.59 	•1.3692 
TI02 	2.45 	.2777 -  
:MO 	.23 	.0296 
F 
EO 	19.77 	2.49 

' TOTAL 	103.333 	15.8435 

CA: MG: FE = 3“2.52 24.15 43.32 
. TRACE ELEMENTS? 9. 

3? -1 

OXN0.=? -16 

CA: MG: FE = 29.86 22.84 47 3 
SAMPLE = ? CY6-HB\? 1 OXMO.=? -23 T 
AS BEFORE? 0 RACE ELEMENTS? 9 
IEDAX FREE 
IELEM 	OX% 	STRUCT 

SAMPLE = ? CY6 1106 EDGE \? 2 OXN0.=? -23 	. I01620 	1.35 	.3993 
AS BEFORE? 0 	 'MGO 	6.35 	1.4483 
T1= 9 TIME= 100 	 iAL203 	12.98 	2.3407 
EDAX FREE 	 ISI02 	40.47 	6.1916 
ELEM 	OX?. 	' STRUCT 	.120 	2.47 	'.432 
N 	 ICAO 	11.38 	1.8647 
A20 	.73 	.2083 	:T 
MGO 	10.05 	2.2111 	102 	1.36 	.1593 
AL203 	3.65 	.6345 	CR203 	.16 	.0194 
5102 	50.89 	7.5122 	'1710 	.77 	.1004 
1420 	.93 	.1747 	FED 	22.68 	2.9013 
C 
AO 	11.92 	1.8856 	TOTAL 	101.621 	15.908 
TI02 	• .33 	.037 	MG/MG+FE= 	33.29 
CR203 	.16 	.0188 	TRACE ELEMENTS? 9 
MO 	•43 	.0533 
FE0 	20.94 	2.5856 
TOTAL 	96.3265 15.3211 	SAMPLE = ? CY6-SPHENE-IN-1403\? 0 OXMO.=? 

CA: MG: FE = 28.22 33.09 33.69 	AS BEFORE? 0 

TRACE ELEMENTS? 9 t Tl= 9 TIME= 100 I EDAX FREE 
SAMPLE = ? CY6 FELDS. IN 1135 \? OXN0.=? -16 	ELEM 	OX?. 	STRUCT 

AS BEFORE? 0 	 AL203 	.47 	.0182 
T1= 9 TIME= 100 	 5102 	31.66 	1.0363 
EDAX FREE 	 CAO 	28.85 	1.0119 
ELEM 	OX?. 	STRUCT 	T 
NA20 	8.26 	1.395 	102 	37.5 	.9231 
A 	 FE0 	1.51 	.0412 
L203 	20.38 - 	2.1428 	TOTAL 	99.1227 3.0307 
5102 	68.15 	5.934 	TRACE ELEMENTS? 9 
0<20 	.54 	.0602 

/ 	CAO 	1.16 	.1083 
TI02 	.1 	.0066 	

$ ? 1 
 

CR203 	.09 	.006 	
SAMPLE = ? CY6-11143\? 2 OXMO.=? -23 

FE0 	.31 	.059 , 	T1= 9 TIME= 100 
TOTAL 	101.349 9.71169 	:EDAX FREE 
TRACE ELEMENTS? 9 	 ELEM 	OX?. 	STRUCT 

NA20 	1.55 	.455 
SAMPLE=? CY6 FELDSPAR CENTRE \? OXN0.=? -16 	MGO 	7.81 	1.7624 
AS BEFORE? 0 	 A1203 	12.81 	2.2558 
T1= 9 TIME= 80 EDAX FREE 	 5102 	40.26 	6.0943 
TOT INT= 	. 466647 	 1420. 	2.18 	.4211 

7 ELEM 	OX 	STRUCT 	 GAO 	11.98 	1.942 
 

M 	 T20 	7.97 	1.361 	 102 	2.65 	.3019 
 

AL203 22.71 2.36 	 CR203 	.12 	.014 
 

5102 	64.37 5.674 	 0700 	.59 	.0762 

0<20 	1 	.112 	 FED 	20.04 	2.5375 

CAO 	3.96 	.374 
TOTAL 97.9 9.584 	 TOTAL 	97.2504 15.3909 

CA: NA: K = 20.24 73.68 6.09 	
CA: MG: FE = 31.12 28.23 40.65 

TRACE ELEMENTS? 9 



CY8 

	

? 1 	17-:l0--110 
r T 1-- rr -7917=7117.7T-TTI-i7ir ;71 ;17 

101 	:..11107 
MT:TT- 	€1,R 	:ITTZ01771-  

7.22 	1..743 

	

203 	7:4 :I. 	7.57,1 
6',O3 z.so6 

	

7.7711 	 • 71-06 
5. 55 	.528 

Ca : 	 100 0 0 

Reli c 	1.00 

	

.c' 	lTieiiio, - 'C-li ! 	7 

1: 7" 1 	-10790 
00111p le=i Csii3 ANOTHER f'..;POT K -FELDPAR E11115 

'Co
ICC  

Int= 53:1.3346 

	

-Erin 	 rrzt.irn 
Na20 	2.42 	. 43  

2  

a) 

64. 56 	. 913 

Cl. 

94 2. 045 --- 
2.  

1.03 
02:1-  --- 

To 	1. 	.3/ 	9 . 996,8 

	

-0 	 
(>1 No 	I.: .,  5.11 	23.34 

'1 C 	0 rd. 	9 

$ ? 1 	13-10-80 

f- 	r'f 	• 	f.• 

C....CII 	O X 	CT F.' C *I" 
t7-165 	  

4 3.211,5 	22 . 29 	2. 308 

K20 	43 	.o4a 
	. 

T 0 	':-s' . l's  
. 	 , 	 

C 	K 	16.45 80.89 2.11  

Elements? 31 

S alTIP 1. e=.? CY8 ANOTHER PLAGIOCLASE 
14s-1.1-e-fO-re? - 0* 11 9 	me= 80 EDAX free 
Tot int=  471128 

TtEN 	0)C- 	S rkuc 
Na20 	8.69 	1.492 

Tcir :4 --T.  653--  
01203 22.84 2.394 

F.-S10-2 	62;34 -  5.542 
120 	.37 	.042 
CT:TO 	4.93 	.4/3 
Fe0 	 .03  
TOTAL 99.40 .  10.03 

	

MG/MG+FE= 	64.71. 

	

cA : 	: FE =77-84.82 - 9.82 5.36 
CA: NO:  K = 23.64 74.27 2.09 

r,-ace Elements'. 

SamPle=? CY8PLAGIOCLASE_  IN _ABOVE__ _ 
As before? 0* Ti= 9 I i ale. 80 EDAX free - 
Tot Ii- t= 481.447 

OXNO 	-16 EL. EH 	OX 	STRUCT 

	

_11a20 	_6.67 	1.161 
&if) 	.35 	.047 

1 01203  25.01 2.731 

	

j 8:102 	58.01 5.208 
120 	.34 	.039 
Ca° 	8.45 	.813 --  
FO 	.36 	.027 
TOTAL 100.42 10.026 

	

_ MG/WitFE= 	63.51 
co: MG: FE = 91.64 5.3 - 3.04 
Cl! NA: K = 40.39 _57.68 1.94 

'rice -Element-S.? 9 

! 0-- CO  
TIrtIV 

Tot Int ,.  
84 

/ 	04 
-7; 

9182 	64. 74 5<963 

	

1. 	I 	1.67 
C 

,)=.77 

	

CL; iio Fe 	100 0 0 	. 
K 	4.78 14.66 80.56 

01,71 EL u'= 1.00 
Elements? 9 

'1 `I' 1 	13 --10 - 80 
S ■7;mr-1 ,7:..--r? CY'S ANOTHER SPOT EDGE PL AG 

17a n7L- 

	

0 X 	sT RUC T 
99320 	714 	1.223 
A1203 	24.11 2.511 

C12 	62.880 5.5573 
321' 	 .065 

Total 94.33 	9.8341 
= 

Na: K = 27.15 49.17 3.68 

:I' 1 	0 	0 

	

IT.TT;Te T F 	=F ErTIS.P7i17-NE X .1.--TT:1-FiT50 CT:N. . 
Tut3.1.  
3588 	189 	Ci  
3.20 	 .1.53 
HT7U,D -113-.7i58 1799 	 
S.102 	64 .01. 	5 >939 

1.08 
C a 0 	:I. , 41 	.14 

t 0 1". J..3 	.7707---  T?) 37.7.---  
C 	 = 100 0 0 

	

No 1,, 	6.7i 7Tid 8c..25 
638 R. 	o = 1.00 

1r a ,:f7-E.-.1 .;;F:TITIFT1.7.7,1-5' 

=7-1-v • -6.) 
Soue1. e=? CYO ANOTHER SF:q.) -1 

-T-.5t-Tr117.7. 

	

0 X 	31131.114 
-141120 	/ <31 	1 

M!.; 0 	.2 	.026 
ar3 

s 0.2 	63.71 5.624 
92.0 	./1 	• 
Coo 	4,71 	.446 

:1.00 
reT-.7.: 74, 747 

,.55 	/0.4/ 	4 
0 

r 7:3 C: 0 	e merits? 9 

$ ? 1 	13-10-80 
0“: ■1■ Flri7Tr.,1'""tri"8-K-=- 1'9217trY.W-A14:-Atittti-r-At WV!' 

To I; 1 pt.. 560007 
-E it --EX 

Ne.20 	1..84 	.328 
	2 

13  112 	63.119 5.877 
. 

Cz:0 	1 . 3 	.128 
I 	 •334 	.03E. 	  
*rota 1 97.44 	10.002 

Ni 	1'; •.,; 4.32 	14.21 	77.47 

.T t 	eifit.....ro tT 9 



CYO 
_ Sample=?_CYS_K-FELDSPAR NEXT_TO ABOVE  . - §,17 -J,;;  678nNOTHE'R -K --FELDSPAR - 

WS--I;efore? Cm -71= 9 Time= 00 EDAX fre,-, 1, Al; before? 0* Tl= 9 Time=.  80 EDA1=i:TI„ _16  

Tot Int= 526494  Tot-Int= 
5"9%RUCT STRUCT 

----------- . - --f-Mq 0 .'7_:: 16  - [LEN 	OX ECEM  OX  - --  
-  Na20  '2.24 _.393  

--  - 01203 18 . 23 1.971  

-- --- -N-320-2.7 

03203 18.78 2.022 

5 i02  6527 5.9'  -Si02 --- 64.8 - 5.917 ---- ----- ------- ---------- .86 

 

, K20  13.31  1.557  K20  11.93 1.389 

C80  .95 

 

.093  -C-50 --- 1. -.2 -----:118 -------- r -------  ---- _  _  
TOTAL 102.63 10.005 1102  .6  .041  . 

CA:  MG: FE  100 0 0 _ - TOTAL 100.41 9.96399-  =  
CA: NA: k = 4.54 19.13 76.03  CA: MG: FE = 100 0 0 

CA: NA: K = 5.95 24.04 Trace_Elements?.9 .  __  70.01. 
Trace Elements? 9 ..  ..  . 

$ ? 14  . 
--- - -------------- !Sample..? CY8K_FELDSPAR': --- 

DRIFT ? 1.0263  TOTAL DRIFT= 1.11358  . _ 
As before? 0* Tl= 9 Time= 80 'EDAX free " 
Tot Int= 515592 

- - _ -ECEM--------- OX --------STRUur - - - ------- - ---------- 
SamPle=? CYBPLABIOCI...ASE NIENOCRYSi-- 	Nz,120 	3. 4 	. 6 

As bet 0 re? 0* Il= 9 Time= f30 EDAX• f ree_ _______ A1203 -  - 18;  
Tot Int= 480378  0xN0,..? _16 Si02  66.06 6.013 
ELEM  OX  STRUCT  K20  11.59 1.346 
Na20  6.43  1.12  Ca0  .77  .075 
MMO  .32  .042  TOTAL 102.19 9.984 
A1203 26.17 2.772  cn: MG: FE = 100 0 0 

z.__.  •..._ _ . __ ._______ 8i02  57.51 5.171 _ _ . _ .._ _ . . _  .  CA: NA: K = 3.71 29.69 66.6 
K20  .35  .04  _Trace Elements? 9  - 
1r, 0  ° 87  .854 

 

. Fe0-  .32  .024  '   
: SamPle=? CYOK-FELDbPAN .  TOTAL 101.67 10.023  OX00.=? 

--------------' As before? 0* Tl= 9 Time= 80EDAX fPee. -
110111  63.64  .  _  . 

loi, int.- 514576 
ELEM.  OX  STRUCT 
rT-O.O---17 .86  .503  

. 

E 1,..Lrif i7J til, T___9_____________-------------- A 1. 203 1.8.71. 2.009 

? :I. 	
I- .§3. --ciTThTE; ----f;"; -9 2-8-  "---- - 13  

CA: MG: FE = 92.83 4.57 2.61 
CA: NA: K = 12.4 55.61 1.99 

------ K20_  11.65  1.354 _ 
I Ca0  .93  .093 
TiO2  .78 .054 Sample=? CY8K-FELDSPAR ABOUT ABOVE . 

A beforoT 0* Tl= 9 TiffiP= 80 EDAX free  
1 - ToTAL 99.56 9.9429Ii- 

Tot Int= 518959-
STRUCT  

OXN0.=? -16  6A:  ts-w;T  = 4.76 25.87 69.36 -  
ELEM  OX.  

Trace Elements? 9 
8o20  2.87  .507  •  

L 
 

- 8i 
A120

-0-2-- 
3 la.54_ 1

5..956  
.99   

Sle=? CY8 -ANOTHER-R11-FTI.D5  . 
As before?' 0* Tl= 9 Time= 80 EDAX free 

K20  11.65 1.353  
98  

OX.=? Tot Int= 513761 N0 
Ca0  .  .096 

HEM  OX  STRUCT 
TiO2  5 .7  .039 

Na202.98  .527 
TOTAL 101.35 9.941 

A1203 18.76 2.018 
CA: MG: FE = 100 0 0  - 
CA: NA':  = 4.91  25.92 69.17  

01  )• 	J Jo 	, 

I K20  11.61  1.332 
Trace Elements? 9 

I '1102 1  .; "  . 11 :g 
I Ca° 

--nr:FITT-inT,- A101- HE'R-F;Ca3loCCAsE-1W -MMVE  !---ILITAL 99.48 9.967 

Tot Int= 473959  

' CA: MC: FE = 100 0 0 
68 

before? 0* Ti" 9 Time= 80 EDAX free 

[LEFT  OX  STRUCT  . Trace Elements? 9 s  

-RZ20---7:89----  
lIoO 	.35  .046  -- Samp7ie=1 DEL. RE:PEAT\? 1? 2? Sf 
71=7, 2:3.97; 2 -519  As before? 0* . 1-.1.= 9  Time= 80 EDAX free 

Tot in't-= 484195 
STRLICT 	

OXN0.=? - 6 Si02  60.0  5.423 
K20 '  .048  ELEVI 	OX 
Cat]  6.31  .603  N.a20  .61  .043 
Fe0  .27  .02  T.B40  16.13 .874 

A1203 4.97  .213 . TOTAL 101.48 10.023 
6±122  52.15 1.896   MG/MG+FE=  69.7 

CA: MG: FE =  EL,13 6,88 _2.99  C80  20.86 .813 

'  CA: NA: K = 29.93 .  67.69 2.38  TiO2  .52  .014 
Cr20-7--  .7 --' :02 Trace 51,eme_ nts.?_9_ 
Foci  4.07  .124 

  i TOTAL 100.16 3.997 

Sample"? CY8PYROXENE  °MO."? -6 ! MG/MG+FE=  87.58 
= As before? before? 0* Ti" 9 Time= 80 EDAX free   CA: MG: FE  44.EW  -etst 

Tot Int= 509280  CA.: NOT K . = 94.98 5.02 0 

FLEM  OX  STRUCT  !Trace Elements? 9 

Na20  .96  .071 

1100  10  .572  I SamPle=? CY8 K-FELDSPAR' 

01203 3.16  .143  As before? 0* TI" 9 Time= SO EDAX fr.c.i . e 
8i02  49.61  1.902  ._ Tot Ini.= 536191  _OXN0.=.1 -16 
Ca0  22.75 .91a  II EF  --cly, - - s'mutr - - - 
TiO2  .37  .011  '11320  1.36  .243 

11n0  .8  .026  - 0-1:03.-  1 -1.78 -  1.929 
Fe0  12_.76 _4409  _8102  65.46 6.025 

TOTAL 104.81 4.052  K20  14.62 1.717 
MO/MG+FE=  58.31  _Ca0  .78  .077 
CA: MG: FE .., 48.34 30.12 21.54  -0.71-foill 103.04 9.991 

__CA: NA: K_= 92.82 7.18 0  __  CA: MG: FE = 100 0 0 _  ._ 
Trace Elements? 9  CA: NA: K = 3.78 11.93 84.29 

Trace Elements? 9 ___ 



CY8 
3ICiii ='t co K-FELDSPAR pHENOCRYST  '-'137:17:771. 	■ . W.; 

As before? 0l Ti= 9 Time -. 00 EDAX free  rot.1ht- 
JO, intf'_ 520-443 .  - -  -8XN0.=? -16  --   
ELEM  OX  Si RUCT  .55 
_Na'-'0  3.32  .986  . 
01203  12.14  1.949  71117  61.42 5.891 ' 
c; 02  69 89 6. 006 _ 	- • • 	 . - . _ 
K20  11.81  1.373  1 , 2  .139 

..." Ca0  .84  .002  _ 
TOTAL 100.35 9.996  lot2.i 99.4  10.0127 
CAT MG: FE = 100 0 0  0 • 
CA: NA: K = 4.02 28.71 67.27  Ms.t: Fe = 77.65 0 22.30 

Traee Elements? 9  Ca:  K = 6.1;6 27.16 (5.98 
AFN 

Tr are 171,entsT 9 CYR r..DiW PLAGE rELn!:;F, F,R 

9 'lime= 80 EDAX free 

rLif.m 	'Tx 	STRUCT 
1.271 

24.57 2.561 
--7-6-2708 

K20  ,63  .071 ' 

Tol:.al 100.21  9.0747 
1 -1,  = 1-01)  010 	 

29-09 67:,01  3.9 
100 

Elements? 9 

 

1 Cc: 01.1 K = 27.67 69,62  2.71 
W- 071771710 5 -r7o 

' 	C  El.  s ? 9 

? 1 	:1.3-10-80 

CFO ANGTHLR ,,r431 1-1101-570 

8amnie=T CYR ANOTHER SPOT EDnE F 1 !... '.0 
lot  ilme= 80 EDAx free 
Erl.Et1  OX 

 
11 11.1111 

,n-,1203  22.0  2.363 
AX free 

	 -T-17E--7 - Tinr- n 0477.,  ,D.o/9 
--  , 1-6-,:, riTt ,,  •r7r7., K20  .47  .052  

oo. - EL1M  OX  7117001UCT n  ‘n-71. ,  ...,,,..: 
-747.i.•7.r/ 	-7 ;774-----1772 -1.-4.  lotaf 96.73  9.8437 

--17,J3- !-Ti: -Fb --100-  0 -,..T 	
.   _  Al203  24.55 2.574 

C8: Na: K = 21.77 75,35 2.09  ::1,14  o1.10 0..:. 
K20  .54  .061 i!..4.--h i7 ;T:T,j.o = 100 

	

rlpri,ent?.;? 9 	
' Total 100.40 9.9072 

T A  13-10-00 
 

01.i;, nilOE73 = 100 g-  0 

 

'.1.mt= 547106.  rime-. 00 E.F.451X-T7a-T- 
OX  STRUCT 

CT,3 K-FELDSPAN NC;(1 'HT 111.1_ 

__-  iTrz;ce Elements? 9 

Ca: Na: 7=32.1; 64.27 3.23 

= 100 

4.07  .71 .J 

-N 

1,3.1.12  
1 
6.J
0.94  2.04 

K20  
.07 

Total  101.53  9.9896 

61..72 

K:sT1  .05 
61..72 

K:sT1  .05 

100,19 Y.H715 100,19 Y.H715 

ample=T 010 ANOTHER SPOT K -FELDSPAR FnuE 
1,1 .107 

Tot int= lotal 100.04 Y.9666 
C  ELEM .  O  SUCT ,: N$: Fe = 100 0 0  X  •TR 

Elnim::mt -,s! 

8 ,:mnte=? CYO ANOTHER SPOT' F.D80 PLAG. 
r.1:77- 	 T 	 EDA X f re_.‘e - 

 

,  STRUCT  K = 4.5 25.12 70.08 
1.lET01R717lu = 170 

	

71.73-: 24.77 2.586  Elements? 9 

14,J 	r 	, 4 •.; 	, 7:3 	2 717; 

,11 

14,J 	r 	, 4 •.; 	, 7:3 	2 717; 

,11 

0/NO..-? -16 $  Trs., -170-L71..) 
SamPle=? 

 

0Y2 ANOTHER SPOT K-FFL WY-1R EDCE 

$ ?  13-10-80 
K -PELDt,THcliR :-.ttti  

Tot int= 564060.  ft 0' 
T 1  1:3-10-80 

---M:757:717f,=77-77,70-17.TIGE-0-1.-717.7■GT. - 7TiEX-1-T 0 
A1203  10.78 2,035 

r-FU0-1772- ,  304707 -  S102  64.42 5.921 
0 

 

[LEM  OX  STR UCT K2  12.8  1.501 
;Na2 Ca0  1.22  . 111.121)  

 

. 61203  24.22 2.525 Total 101,49 10.0161 

0 0 o2.57 

 .049 

 

77:70-  --.. 5 AEM Ratio = 100 
; Total 100.14 9.8619 Llementsf-7

107 191 	 T-0-r, 0--  01 

ee 
Tot Int= 557531 

OX 
11a20  2.77  .491 

2.066 
S102  64.23 5.876 
1,20  1-1.Y1 
Ci ,A1  1.39  .137 
;JAL!. 
Tot 	99.73  .9959 

I- 
CaZ Na K 

Traca Elements? 9 



SAMPLE.? CY13 AEGIRINE-AUGITE ? \? 2? 
SP:BEFORE? 0 
T1= 9 TIME= SO EDAX FREE 

	OXEC..? 

1 
TOT INT= 	507136 
FLEE 	OX 	STRUCT 
" ,MGO 	13.2 	.738 

1A1.203 4.04 	.178 
1 5.102 	49.42 	1.854 
1 CAD 	23.55 .947 

I TI02 1.13 .031 , FED 6.66 .271 
, TOTAL 102.1 4.023 
! CA: MG: FE = 43.39 37.73 	13.88 
!TRACE ELEMENTS? 9 

1 - f 
SAMPLE.? CYI3 FELDSPAR PHENOCRYST \? 3? 
SBEFORE? 0 
TI. 9 TIME= 80 COAX FREE 

	oxro.=? 
TOT INT= 	549464 
ELEM 	OX 
NA20 	1.85 
AL203 19.22 
5102 	64.65 
120 	12.53 
GAO 	1.46 

STRUCT 
.327 
2.072 
5.915 
1.462 
.142 

FED 	.32 	.024 
TOTAL 103.4 9.945 
CA: NA: K = 7.33 	16.95 75.67 
TRACE ELEMENTS? N 

SAMPLE=? CY13 PHEVOCRYS1 \? 37 -3 OXN0..? -16 
A BEFORE? 0 
T1. 9 TIME= 80 EDAX FREE 
TOT INT= 	524472 
ELEM 	OX 
11420 	1.55 
AL203 18.59 
5102 	65.35 
E20 	12.85 
CAO 	1.13 
TIO2 	.53 

STRUCT 
.274 
2 
5.965 
1.496 
.11 
.036 

TOTAL 96.3 9.885 
CA: NA: K = 5.89 

	
14.58 79.53 

TRACE ELEMENTS? N 

SAMPLE.? CY13 GM. FELDSPAR 
SA3EFORE? 0 
T1= 9 TIME= 80 COAX FREE 
TOT INT= 	458779 

ELEM 	OX 	STRUCT 
N420 	10.15 	1.707 
M...203 	19.24 	1.967 
5102 	70.1 ' 6.082 
12.0 	.49 	.054 
TOTAL 97.6 9.812 
CA: NA: E = 0 96.9 3 1 
'RACE ELEMENTS? 9 

LIGHT OXMO.=? -16 

CY13 
SAMPLE=? CYI3 FINE GM. CRYSTALS 1 
sn3Er0rE? 0 
TOT INT= 	532351 

	
OXN0..? -16 

CLEM 	OX 	STRUCT 
NA20 	1.13- 	.2 
AL203 	18.16 	1.956 
SIO2 	65.99 6.031 
20 	13.56 	1.561 
cno 	1.15 	.112 
TOTAL 100 9.882 
TRACE ELEMENTS? 9 

. .SAV.PLE=? CYI3 GE. CRYSTAL \? -3 oxNo..? -16 
A BEFORE? 0 
TI. 9 	TIME= 
TOT 	INT= 	- 

30 	EDAX FREE 
559475 

0,EM OX STRUCT 
NA20 .75 .134 
A1 203 18•12 1.964 
5102 65•27 6.001 
E20 14•54 1.705 
GAO 1•33 .13 
TOTAL 104.7 9•938 
TRACE ELEMENTS? 9 

SAMPLE.? CY13 GM. FELDSPAR LATH LIGHT 
S BEFORE? 0 	 CXN0..? -16 
T1= 9 TIME.,  80 EDAK FREE 
TOT INT= 	548421 
CLEM 	nx 	STRUCT 
NA20 	.39 	.069 
AL203 	18.1 	1.965 
5102 	65.2 	6.005 
g20 	15.07 	1.77 
GAO 	1.23 	.121 
TOTAL 102.5 9.932 
CA: NA: 1<= 6.19 	3.56 	90.25 
TRACE ELEMENTS? 9 

SAMPLE=? CYI3 LIGHT GM. FELDSPAR \7- 3? 
SF-BEFORE? 0 
T1. 9 TIME= 80 COAX FREE 

	OXNO..? 
TOT INT= 	536440 
ELEM 	DX 	sTnucT 
NA20 	.69 	.122 
A1.203 	18.18 	1.972 
5102 	65.12 5.994 
120 	14.77 	1.734 
GAD 	1.25 	.122 
TOTAL 100.8 9.947 
CA: NA: E = 6.2 6.2 87.6 
TRACE ELEMENTS? 9 

SAMPLE.? CY13 GM. 	CRYSTAL \? 	3? OX140.=? -16 
A BEFORE? 0 
T1= 9 	TIME= 30 	EDAX. 	FREE 
TOT INT= 	552564 

ELEM 	OX 	STRUCT 
NA20 	1.51 	.267 
AL203 	18.78 	2.024 
5102 	65.22 	5.964 
E20 	12.85 	1.499 
CAD 	1.29 	.126 
7-E0 	.36 	.027 
TOTAL 	103.3 	9.91 
CA: 	NA: 	E = 	6.66 	14.14 79.2 
TRACE ELEMENTS? 9 

SAMPLE.? CY13 GM. 	CRYSTAL \? 3? ONNO-=? -16 
A BEFORE? 0 1 
T1= 9 TIME= 80 COAX FREE 
TOT INT= 
	551857 

D,E1.1 	OX 
	

STRUGT 
NA20 	1.74 	.307 
AL203 	18.93 2.034 
5102 	65.44 5.964 
K20 	12.26 

	
1.426 

CAD 	1.32 	.128 
FED 	.3/ • 	.023 
TOTAL 103.2 9.865 
CA: NA: K 

	
6.9 16.5 76.59 

TRACE ELEMENTS? 9 

! SAMPLE r  ? CY13 \? 0 OXN0.=? -16 
AS BEFORE? 0 
TIr 9 TIME= 100 1 

1 1 TIAX FREE 
!TOT INT= 	399799 
!ELEM 
'AL203 	

-0X7. 

'31 	
18.1 

02  
E20 	

64.05 
16.58 

: c  

AO 	.35 
TIO2 	.1 

, CR203 	.13 
FED 	.15 
. TOTAL 	98.0547 
\TRACE ELEMENTS? 9 

, 
SAMPLE = ? CY13 SPHENE IN NEPHELENE REMMANT? 

T1. 9 	TI•E= 100 
COAX FREE 
TOT INT= 	526060 
ELEM 	OX?. 	STRUCT 
5102 	32.17 	1.0577 
CAO 	29.17 	1.0277 . T102 	36.18 	.8946 

'EEO 	2.48 	.0683 
I TOTAL 	100.393 3.0483 
.TRACE ELEMENTS? 9 

STRUCT 
1.9339 
5.9553 
1.9663 

.035 

.007 

.0097 

.012 
10.0192 

OXN0.--.? -5 



CY13 
SANPLE = 	? CY13 GM FELDSPAR 	OXN0.=7 _16 
AS BEFORE? 0 
T1= 9 	TIME= 100 
COAX FREE 
TOT INT. 406854 
ELEM OX % STRUCT 
AL203 15.39 2.023 
5IO2 63.3 5.9092 
K20 16.98 2.0229 
GAO .73 .0728 
TI02 .18 .0129 
CR203 .13 .0097 
FED .3 .0231 
TOTAL 99.6457 10.0736 
CA: NA: X = 3.47 0 96.53 
TRACE ELEMENTS? 9 

SAMPLE = ? CY13 GM FELDSPAR 	OXN0.=7 -16 
AS BEFORE? 0 

Tl= 9 TIME= 100 
EDAX FREE 
TOT 1NT= 	417107 

	

ELEM 	OX% 	STRUCT 

	

A1.203 	18.27 	2.009 

	

5102 	63.45 	5.9137 

	

1020 	16.91 	2.0128 

	

CAD 	.84 	.0839 

	

TI02 	.2 	.014 

	

CR203 	.19 	.014 

	

FED 	.14 	.011 
TOTAL 	102.664 	10.0634 
CA: NA: F = 4 0 96 
TRACE ELEMENTS? 9 

SAMPLE = ? CYI3 GM FELDSPAR 
AS BEFORE? 0 
Tl= 9 TIME= 100 
COAX FREE 
TOT INT= 	336051 

	

ELEM 	OX.% 	STRUCT 

	

NA20 	7.93 	1.3302 

	

A1.203 	26.77 	2.7315 

	

5102 	64.54 	5.5359 
.020 	.23 	.0253 
GAO 	.20 	.026 

	

TI02 	.08 	.0054 

	

CR203 	.13 	.012 
TOTAL 	100.973 9.7163 
CA: NA: K = 1.33 96.29 	1.33 
TRACE ELEMENTS? 9 

SAMPLE =7 CY13 EDGE PHENOCRYST 03N0.=7 -16 
AS BEFORE? 0 

1. 1= 9 TIME= 100 
COAX FREE 
TOT INT= 	441814 
ELEM 	OX% 	STRUCT 
11.203 	19.27 	2.0941 
5102 	63.45 	5.8486 
1020 	14.70 	1.7332 
CAC 	1.23 	.1216 
TI02 	1.1 	.0763 

. CR203 	.16 	.0128 
TOTAL 	103.524 9.8916 
CA: NA: K = 6.54 0 93.46 
TRACE ELEMENTS? 9 

8mPlo=? CY 13 ANALCTTE 
HS of,110re! 

1- 1 ,  9 Time.,  80 EDAX 
-Twt, 
[LEN  OX  STRUCT 

---17177,7-n .07/ 

A1203  27.76 1.268 

Ca0  .42  .017 
)  877-0c, 
Ca: WI: Is = 100 0 0 

M  - 

AFM PJ:tio  100 

SE:mple=? CY 13 P'YOENE ,2.tEOIR CENI 

9 Time ,,  80 EDAX 
krit- 

FLFM  OX  STRUCT 

.61   
14.5 	.806 

•
2703 

S102  51.57 1.924 

.55  .015 

Iota:. 105.19 4.0386 

1  Ca: WI: Fe = 47.71 41 11.29 
! Co: 
i AFM Patio  4.15 

3amPle ---? CY 13 PYROXENF 

OXN0.=? -16 

Tut Int= 521210 
OF ABOVE 

OXN0.=? - 8 	4520  1.69  •128 
MEW  3.33  .-185 
A1203  3.35  .154 
3i02  43.18 1.82 
Ca0  21.58 .902 
TiO2  .43  .013 
MnO.  • .6 	,02 

Total 103.76 4.0941 

MW: Fe F 47.5 25.54 26.96 
Ca, Na.-M 
AFM Rzttio  7.17 

1-57-7=- 1:7L-Tnritsrit, . 

SAMPLE = ? CY13 V-MAGNETITE EDGE 
AS BEFORE? 0 
Tl= 9 TIME= 100 
COAX FREE 
TOT INT= 	491515 
ELEM 	OX% 	STRUCT 
A1.203 	.91 	.0945 
5102 	3.21 	.2835 
1020 	.96 	.1086 
CAO . 	.59 	.0556 
TI02 	3.37 	.2239 
CR203 	.37 	.0255 
MNO 	1.3 	.0976 
FED 	89.31 	6.5992 
TOTAL 	103.852 7.4884 
TRACE ELEMENTS? 9 

  

SamPle=? CY 13 AS ABOVE f.1...03FAR  ):AWI 

As hofore? 0 
o07  LUiIX ITTIT 	 

Tot Int= 43eJ21 

	

.E 	 :1T1',UC1 	 

	

Ma20 	11 	1.905 

a 7 0 	71' 

 

i 0 2  58.61 5,234 
 1-7-65  . 21-17 	 

	

Ca0 	.53 	.05 
--'071.7a71 
Ca: MsI: Fe = 100 0 0 

- 

 

AFM  100 
l'rur.:7THETtn=?--9 

  

SAMPLE = ? CY13 GM FELDSPAR ' 
AS BEFORE? 0 
Tl= 9 TIME= 100 
COAX FREE 
TOT INT=  403950 
O-EM 	DXC 	STRUCT 
AL203 	18.35 	. 2.0197 
5102 	63.23 	5.9055 
1020 	17.15 	2.0438 
CAD 	.37 	.0868 
TI02 	.23 	.0164 
CR203 	.16 	.0119 
TOTAL 	99.7254 10.0841 
CA: NA: F = 4.07 0 	95.93 
TRACE ELEMENTS? 9 

OXN0.=? - 16 
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CY18 
Samige=? CY18 FLAG. FELDSPAR 	 Sample=? CY1R  FELI1SFYW 	 . 

Tot Int 498424 	 As berore? 0* ITI9•1ime= 90--rUN7776 .0 

ELEM 	OX 	STRUCT 	 Tot Int= 499646 	 OXN0.=9 -16 

-Na20 	-64.87 	1r1-79 	 ELEM 	OX 	STRUCT 

Cs: Ns: K = 20.34 64.09 6.77 	 ___CA: MG: F= 1 6 0____O__0____________ _____ 

AFM Ratio = 100 	 CA. NA: K =11.48 84.47 4.04 

Trace Elements? 9 	 _Tilace_Elements1 9_ - ___ 	____ 	___ . 
• 

SamPle=? CY18 FELDSPAR 

	

M'141 :4%P:11'81'80LE . 	_ 	. 	 J0.ii_10,_ef_QTeT__UTLILE_9  LOISI" '0 1147 frpe 
00 	:::1.(A l'Y.t.-  Tot Int= 195320 	 0X00.=? -.- 

toL 11.1,-. 17..:7 	 OXN0,? -23  1".j .,..E-M_ 	OX___TRUSJ 
F.LEM  1.,''  STP.W:T 	 Na20 	10.64 	1.047 
N. -220 	..... -.. -ii 	.6T; 	 _A121.13__21-0a_2 , 1a  	 _ 

.:.(..,:!6 	:,..".)::5 	 0102 	66.19 	5.810 
5-F5 	-,L..i.t;.3 	2.4rA 	 J4 ,4211_____..2.8_ 	.031 

Ca0 	1.67 	.157 
57m  ...0.4r  .391 	 TAIL4L_1224116__ 1_0,1732 ._ - 	._ _____ 

CA: MG: FE = 100 0 0 
____CAL_NA; 1 .:C . :=-. 7.71____90,76._ 1.52 . . 

2.7.7.3 	 Trace Elements? 9 

,•:,-,/,,,-,..- z 	,IY2'; 	 Spmt7, 1e.? CY10 5-FELDSPAR 

-7.7777 7-7 .  TT -7:T.T.77:7-  - 7.77.-'-'777Y7--------- 	As before'? 0* Ti= 9 Time= 80 EDA),  free  
I 	:,7.05. 	___ 	. 	. 	_____OXN0.T •-..A 

Ei ,.... t..!IT ? 	 ELEM 	OX 	STRUCT 
....N.aal  .59 	.107 

AriPHTBOLE 7 	' I 	 A1203 18.44 2.013 
T1 -  9  Timc , - .-- 0 	EOAX fre 	Si02 	64.26  5_0952 _ 

-23 	520 	15.77 1.863 
EL.; .Z. 	6;,, 	SIPiiC . 1 	 C50 	.95 	„094 

,:,25 	7 '1 ■ 	.,'7.77 	 TOTAL 101.53 	10.029 
CA: MG: FE =i.00 100 0 0 _4 	 •--- 
CA: NA: K = 4,53 5.18 90.26 

31152 • -.<,'O 	5.905 	 Trace.Elements? 9 
i'....0.0  2.07 	.40 ,,.' SamPie=? CY18 FELDSPAR 

As before?  0* Ti= 9 Time= '80 EDA ./4. Cree 
Tot n t = 490114 

10 	
86 	 I 

.;'..6 	0.::".; 	
OXN0.=? 	U6 

FQ, 0 	11 	2 
ELEM 	OX 	STRUrT 

1.:.). .73  Na20 	7.87 	1.359 
• ,..  _ 	_ . 	 A1203 	23.96 	2.514 

Si02 	61.59 5.402 
520 	1405 	.119  

CA: Nn; K ,- 62.4'1 	,2352 	14 Ca0 	5.53 	.327 
_Ti:ac...e__ESteit,':: ,.4■ ::,'!'  1 "..,  _ TOTAL 97.03 10.001  

CA: MG: FE = 100 0 0 
ApM1.'HI'4 , OLL' 	. 	 . 	 CA: NA: K = 26.28 67.785.94_ 

A'..:.  l''....;r::T  0 .,L .21.12,...2 LL:o-; 	::.'() 	-.: .::.X  frelL  Trace Elements? 9 

: " , 	:7' `4 	 •  

:•:..,L;.:  ;:..,,:f7:!  
-,-,-.  SamPle=? CY18FELOSPAR 

As before? 0* Tl= 5' Time= 80 COAX free 
_....4.., ,  
AL2T:3 	.1.!„:.:J1 	806 	 Tot Int= 488577 	 OXN0.=?  

I 	 CI EM 	OX 	STRUCT 

1-6'f, 	.323 	 Na20 	10.68 1.811 - ' 

12,.:0 	1!..:12 	1.1201 • 	 41203 	19.76 	2.038 
--,- 	 _Si_026802_45...9551____  

N•ij, 	 • , 0 :' ? 	520 	.33 	.036 

FcLi 	 CaO__ 1.16 	.109_____ 

4 	 , TOTAL 99.66 9.949 

1'.0/511 ,:FE , .  .16.03 
 

:, :i _i .t, 	.1 ., 2  .z., 	 CA: NA: K = 5.57 	92.59 	1.04 

5 - '13,0 21,39 1. e , 91 	 43L1laca_Elaments2__9 / 

__SamElea? 	 CY.18EELLSE6R:.._ 
Y 	MPH TBOE 	 As before? 0* Tl= 9 Time= 80 lEOAX Free CL2 1:4L 

Ti ,  9 Ti6,s- 	 ;‘POs 	T 0 Lin t 	L(10_133 	DX00.=?_716 
-23 	,ELEM 	OX 	STRUCT 
L.  . ELEM 	 STi;CT 	 Ne20 	725 	1.251 R 

7tY 	 '41203 24.56 2.575  
'!, 	1;.16 	 . i%g2  __61.16 5.44 	 

' 5.55 
1.2 ?..770  

TiO2 	.25 
.0  .035 	 _ TOTAL_100.489 17  ,S'49 

1 

-- 4  CA: MG: FE = 100 0 0 
F,u 	 7 .1 

Trace Elements? 9 
- 

CI1 : Nil . 	4,3 	21. 	! 
19 ;‘. 

A1203 	23.79 2.402 

K20 	. 	1.09 	.123 
Ca° - -5.43 - ..515 
Total 96.67 9.0547 
co: mEt: Fe = 100 0 0 • 

5320 9.91 1.692  

41203 21.2 2.201 
6102 65.74 5.791 
520 72 .001 

Sig! 2.43 
9.995 TOTAL 101.12 



CY18 
•  FL ; 

_ 	 . 
!' -16 

• 
------- 	 -- 

_ 

CA: 0'1.; •.• F.  
_ 

.  • 

Sample=? 8Y10 FELDSPAR 
As befureT 0* Ti= 9 Time= 80 EDAX free 

Tot Int ,,  509551  OXN0.=? -16 

ELEM  OX  STRUCT 

N<20  7.71  1.337 

11203 24.26 2.549 

6302  61.12  5.448 
K20  1.16  .132 

Ca0  5.74  .518  

TOTAL 101.74 10.014 
CA' MG' FE = 100 0 0 

CA: NA:  = 27.17 66.29 6.54 

Trace Elements? 9 

SaiftPle=? CY18 FELDSPAR 
As before? 0* •l= 9 Time= 80 EDAX free 

Tot Int -,; 509147  OXN0.=3' -16 

CU  (t)  STRUCJ 

Na20 8.02 1,386 

_ca2O:5 2 4 .77_2,603 
8102 60.40 5.39 

V 2 0   .52 	.059 

.Ca0  6.23  .595 

10.aal 
c6: M0: FE = 100 0 0 

_.J7,A1_1NiALK.:2-'_29_.1,7_(;0_,94 2,09 

CY18_ AMPHIBOLE__  

A

- 

s before? 0* T1= 9 Time= 80 EDAX free 
OXN0.  -23 joi_int:4 -L_491401   "? 

CLEM  OX  STRUCT 

M!AO  7.43  1.697 

6i02  39.64 6.073 

CdO  11.32 1.858 

	

, 12.6 	  
81'0  .57  .074 

TOTAL 100.21 16.103 

M1lL1113+FF=  37,08 
CA: MG: FE =2(3.87 26.37 44.76 

CAL_ 4 f KS 6 4,22 22.02 1:3,76 

Trace Elements? 9 

- - - 

Sampler? CY18 AMEN. SAMPLE OPP. EDGE 
-As-before?-0*--T1=-9-4ime=-80- EDAX-free. 

Tot Int= 478865 -23 
ELEM 	OX 	STRUCT 
W:10 	.432 

A1203 22.84 3.54 

Ca0  .53  .075 

	35-- -O35 
Cr203 .26 	.027 
Fen 	15.23 1.675 
TOTAL 93.03 13.483 

---MO/MG-f- FE= - --20.5 
CA: MG: FE = 3.44 19.8 76.76 

---CA: - NA: - K- =-100 -- 0 --0 ----- 
Trace Elements? 9 



CA: NA: 1.: = 4.91 	34.12 	60.97 
TRACE ELEMENTS? 9 

SAMPLE=? CY19 GARNET 	OX110.=? 	-12 
AS BEFORE? 0 
Tl= 9 TIME= SO 	EDAX FREE 
TOT 	INT= 	491486 
ELEM 	OX 	STRUCT 
41.203 7.78 .769 
5102 36.45 3.058 
GAO 32.18 2.393 
TI02 3.02 .19 
CR203 .26 .017 
MNO 1.19 .084 
FEB 19.1 1.34 
TOTAL 93.2 8.255 
TRACE ELEMENTS? N 

SAMPLE=? CY19 LARGE PRENOCRYST CENTRE 
S gEFORE? 0 
TI= 9 TIME= 80 EDAX FREE 

	OXN0.=? 

TOT INT= 	536255 
ELEM 	OX 	STRUCT 
11420 2.14 .376 
AL203 19.2 2.052 
5102 65.52 5.943 
1(20 11.33 1.317 
GAO 1,33 .129 
T102 .42 .028 
TOTAL 101.9 9.848 
CA: NA: K= 7.08 20.67 72.24 
TRACE ELEMENTS? 9 

C '' 19 
SA•PLE=? CY19 CENTRE OF ABOVE 	0X 14 0.. ? 
!?BEFORE? 0 
T1= 9 TINE= 80 	EDAX FnEE 
TOT INT= 	530750 
ELEM 	OX 	STRUCT 

-12 

MGO 	. .55 	.067 
AL203 	8.79 	.862 
5102 	36 	2.997 
CAO 	31.57 	2.815 
TI02 	3.95 	.247 
11,10 	1.34 	.094 
EEO 	17.8 	1.239 
TOTAL 	103.2 	8.325 
TRACE ELEMENTS? 98E S 	? 	1 

SAMPLE=? CY19 LIGHT GM. FROM ABOVE 
SiBEFORE? 0 pxuo..? -16 

T1= 9 TIME. 80 EDAX FREE 
TOT INT= 	523168 

ELEM 	OX 	STRUCT 
N.420 	3.06 	.535 
AL203 	13.56 	1.975 
5102 	66.74 6.028 
120 	10.61 	1.222 
CAO. 	1.02 	.098 
TOTAL 99.2 9.862 
CA: NA: K = 5.32 23.85 65.83 
TRACE ELEMENTS? 9 

SAMPLE=? CYI9 AV. GM. 	OXN0.=? -16 
A BEFORE? 0 
TI. 9 TIME= 80 EDI:1'1 FREE 
TOT INT= 	514142 

ELEM • 	OX 	STRUCT 
1420 	3.49 	.614 
AL203 	19.2 	2.055 
5102 	65.27 5.927 
0(20 	10.44 	1.21 
CAC 	1.32 - 	.127 
FEB 	.3 	.022 
TOTAL 99.8 9.959 
CA: NA: X = 6.55 31.48 	61.97 
TRACE ELEMENTS? 9 

SAMPLE=? CY19 AV. GM . NEAR ABOVE 
SPBEFORE? 0 . 1 .0XN0.=7 -16 
Tl= 	9 	TINE= 
TOT INT= 
ELEM 	OX 

80 	EDAX FREE 
514716 

STRUCT 
11420 3.81 .671 
A1.203 19.35 2.071 
5102 65.16 5.917 
1(20 10.36 1.2 
.GAO .99 .096 
EEO .33 .025 
TOTAL 100.3 9.983 

SAMPLE=? CY19 EDGE OF ABOVE 
SABEFORE? 0 	 OXN0.=? -16 
T1= 9 TIME= 80 EDAZ FREE 
TOT INT= 

OX 11511 5=7  
11420 	2.41 	.423 
41.203 	19.27 2.058 
5102 	65.52 5.936 
1120 
AO 	

10.95 	1.265 
1.4 	.135 

7102 .43 .029  
TOTAL 101.2 9.849 
CA: NA: K = 7.44 23.22 69.34 

SAMPLE=? CY19 LARGE PRENOCRYST 
SABEFORE? 0 
11= 9 TIM= CO EDAX FREE 
TOT INT= 	536244 
ELEM 	OX 	STRUCT 
11420 	2.08 	.365 
P1203 20.01 	2.14 
5102 	63.81 	5.79 - 
1120 • 	10.75 	1.243 
GAO 	1.39 	.134 
T102 	1.97 	.134 
TOTAL 100.1 	9.809 
CA: NA: K = 7.72 20.95 71.33 
TRACE ELEMENTS? 9 

SAMPLE=? CY19 AMPHIBOLE 
	

OXN0.=? - 23 
AS BEFORE? 0 

Tl= 9 TIME= 80 EDAX FREE 
TOT INT= 	506676 
ELEM 	OX 	STRUCT 
0.1420 	3.07 	.366 
AL203 	12 	2.061 
5IO2 	49.18 7.17 
0(20 ' 	3.36 	.625 
GAO 	18.32 2.861 
.T102 	2.49 	.272 
NNO 	.76 	.094 
FEB 	10.82 	1.319 
TOTAL 98.6 15.273 
TRACE ELEMENTS? N 

SAMPLE=? CY19 FELLDSPAR PHENOCRYST 
S EFORE? 0 	 O:;0..? -6 
T1= 9 TIME= SO EDAX FREE 
TOT INT= 	532970 
ELEM 	OX 	STRUCT 
11420 	3.35 	.222 
AL203 	18.84 	.751 
5102 	66.4 	2.243 

'1120 	10.06 	.434 
GAO 	1.33 	.043 
TOTAL 103.9 3.705 
CA: NA: K = 6.84 	31.51 	61.65 

SAMPLE=? CY19 GARNET 	OXN0.=? - 12 
AS BEFORE? 0 
T1= 9 TIME= 60 EDAX FREE 
TOT INT= 	500015 
ELEM 	OX 	STRUCT 
AL203 6.37 	.636 
SIC2 	35.96 3.048 
GAO 	32.15 2.92 
TI02 	3.7 	.236 
CR203 	.28 	.018 
MNO 	1.34 	.096 
FEB 	20.21 	1.432 
TOTAL 95.7 8.39 
TRACE ELEMENTS? 9 

: 	I 
SAMPLE..? CY19 AMPHIBOLE 
TiBEFORE? 0 
	

oxNo...-  -23 
Tl= 9 TIME= 80 EDAX FREE 

-16 	TOT INT= 	444980 
ELEM 	OX 	STRUCT 
EA20 	1.81 	.545 
MGO 	5.92 	1.373 
AL203 13.74 2•52 
5102 	37.67 5.863 
.120 	2.41 	.478 
GAO 	11.74 1.957 
TI02 	1.63 	•191 

	

•68 	.09 
FEB 	24.38 3.173 
TOTAL 92.5 10•193 
TRACE ELEMENTS? 9 



0Y19 
SAMPLE.? C?19 rELOSPAR PHEMOCRYST ' 

ELEM  CX  STRUCT  OXN0..? -- /6  - ELEM  OX  STRUCT  OXN0,=? -6 

VA20  2.36  .415  14,320• ---1.42  -.108--  

AL203  19.31  2.066  - W.10  7.74  •452 

S102  65.14 5.912  4111203  2,47  .114- ---- 

120  11.21  1.298  8102  49.33 1.933 

GAO  1.32  .127  .cao._  20,1____.o.14  

TI02  .65  .044  Mot)  1.48  .049 

TOTAL 100 9.865  Pe0--- -17,16-.562- 

CA: NA: K . 6.94 22.54 70.51  Total 101.52 1.0635 

-MS/Mf.1.1-Fe -

_Sample=? CY19.FELDSPATHOID ANALCITE?  
Ca: MS: Fe = 45.43 24.33 30.25 

ELEM  - OX  STRUCT  OXN0.=? -2  --ta:--Na:-K-=-438,66--11,v34--0-------  

Nz2B .  _12.51  .949  
AFM a Rtio = 5.32 

_  
A120•  28  1.291 

_8i02__ 57.93 2.267  
8ample=? CY19 DARKER EDGE OF ABOVE OXNO..? -6 

K20  .63  .031  
TiELEM  OX  STRUCT 

-Na20  1-.-64  .426   

TOTAL 88.1  
-' 

 

6 4.576  
Me0  6.14  .362 
-A1-203----6.37  .297 

_ CGLFE ; = 100 0 0 ..._ 

CA: NA:  73.: 93.22 3.05  
Si02  15.19 1.737 

-C-a0-----20.58  ,-(47-2---- 

TiO2 •  

E  

ANALCITE  O 0.  -  
61 

-7-8-i)-m0.6.? 8Y19  1A? 1.1'  
. 
.-26  :gg- 

El 	OX  STRUCT  

XN=? :7  --8=r203   

Mn0  .77  .026 

--Frii211  12.7  .95q -----  -----  Fe0  1-8.41 .609 

A1203 27.04 1.242  Total 101.74 4.105 

8j02  59.47 2.317  --MSPIS-1-Fe=  37:28  --- 

.025 .19  Ca: MS: Fe = 47.31 19.64 33.04 K20 
Ca0  --Ga: Na: K =-87-,37-1-2?--.-63-0--------  

TOTAL 88 4.555 AFM Ratio = 13.26 

C(11 MG: FE = 100 0 0 
-1-----Sample=q-0Y-4,9-FEEBSPA -TH0-1- D. ;  CA: NA: K = 1.2 96.29 2.51 

 

; ELEM  OX  STPUCT 

Sample.? CY19 ANALCITF PATCH ;  0XN0.=? -7 - Na20  12.9  .979 

7 ELEM  OX  STRUCT  
1  61203  27.12 1.252 

-N-a20-  127-92-  -979--  
Si02 58.72 2..9 

K20 
- 61203  26.66 1.227  .  

.69 

---3-1-09--  59.39---2:-.32   
Ca0  .42  •013 

K20  .62  .031  
Total 05:83  4.5821 

Ca: MS: Fe = 100 0 0 

Total 86.90  4.5714  
---C-a4-Na4-K--=-4,-7-5---94.-96-3,-3------ 

OEM Ratio = 100 
Ca: MS:--Fe -•-10-0 0 0  

a 
 

Ca: Na: K = 1.46 95.51 3.02 ; SamPle=? CY19 ANOTHER.PART  

• 

OXNO..? _
7  ELEM  OX  STR 

 

UCT  

OXNO..? -7 

Send e? CY19 AGAIN ANOTHER PART 

 

-Na-20------9-,-93----r754   
- ELEM  OX  STRUCT  7  

Na20  12.68 .958  
A1203  24.66 1.139 

--S 
 

61203  26.75 1.228  
i02 - 61-.1-2- -2,--39-6--------   

K20  3.43  .172 
Si 02  59.72 2.326 

-C  'a0-- -.85   .036   
K20  .52  .026  Total 08.09  4.4972 

-1e0  ,-3-1  -.41.3- 
-eat-MS-1--Fe --=-100 0 0   

Total  1 86.19  4.554 
Ca: Nat K = 3.74 78.38 17.38 

-Ca4---MS•:--F-e-=-100  -0 -0---- - ---- 
--AFM-Rat-io-=-100------ 

Ca: Net K = 1.3 96.09 2.61 Trace Elements? 9 
--AF-M-Ra44o- -  100  -------- 

SamPle=? CY19 PALE GREEN PYROXENE 

---Sample=?-9--GREEN-R-YROXENE--/ 

Na20  1.46  .112 

-Mel)  6-.49  .383   

61203  5.68  .265 

Cal)  20.85 .884 

-1402  .-55 -.016 

Mn0  .76  .025 

  18.34 r607 

 

Total 101.8  4.0909 

 

Ms/MS -TFe-  38.69 
Ca: MS: Fe = 47.17 20.44 32.39 

1124 0 - 

OEM Ratio = 11.0 

Semple? CY19 PPLASTOCLASE FELDSPAR 

REM  OX  STRUCT  OXN0.=? 

Na20----5.-99-  - 

61203  25.21 2.643 

-33.0 2 ----- -60 ,-79-5 • 407-- 
K20  1.52  .172 

9 

Total 97.37  9.8744 

Ca: MS: FP - 100 0 0 
Ca: Na: K = 33.94 56.63 9.43 

--AFM-Ratio-=-1 00-   

---3emple=-GY-1-9-PELDSRATH0IT; 

-ELEM   OX  STRUCT   

 

11a20  12.79  .971 
-A1-203- -2-7-.25-1,-258--   

 

S102  50.6  2.295 

 

-K-20   
CeO 	.54  .023 

-Tota-1-86 • 5 	-4,457E32--   

C a : MS: Fe = 100 0 0 
9-4.55 4.21-- 

OEM Ratio = 100 

---SamPle=-GY--1-9-FELDSPATHOID - 

 

Na20  12.75 1.381 
- 

-16 
 Si02  58.91 3.291 

	

CeO 	.59  .035 

-------Tot-al-03.72  6,5314   

Cat MS: Fe = 100 0 0 

 

---Ga4  - 

AFM Ratio = 100 



Sample"? CY19 K-FELDSPAR  :0XN0.=1 -16 
1ELEM  OX  STRUCT  
Na20  1.01  .181 
A1203 18.06 1.968 
SI02  64.75 5.985 
K2O  15.31 1.805 
Ca0  .85  .085 
TOTAL 102.5 10.024 
CA: MG: FE = 100 0 0 
CA: NA: N = 4.1 8.74 87.16 

Sample=? CY19 ANOTJHER FELDSPAR  OXN0.=? .6 
Fl FM  nx 	sTRUCT  
Na20 	.77  .137 

 

_A1204 114.52 2,014   
8102  64.67 5.967 
K-10  Ii 24  1.794   
Ca0  .81  .03 

100.69  
CA: MG: FE = 100 0 0 
rA:  

__SamPle=? CY19_AN0THER FELDSPAR 

.EEEH-  OX  STRUCT - 
._Na20  .84  .15   
A1203 18.08 1.968 
_a102  64.9  5.992 
K20  15.31 1.803 
CaO  .85_ _ .084 
TOTAL 101.98 9.997 

__CA:  MG: FE = 100 0 0  
CA: NA: K = 4.12 7.36 88.51 

OXN0.=? -16 Sample=? CY19 FELDSPAR  ' OXN0..-? -16 
ELEM  OX  STRUCT 
Na20  .82  .147 
A1203 17.02 1.941 

 

45.01 A.0013--   
K20  15.48 1.825 

 

_CaO____.87_______.086__   
TOTAL 99.06 10.007 

_ICAt_MG: FE - 140 0 0  
CA: NA: K = 4.18 7.14 88.68 

_aam.e..1..e_19K-FELDsPAR  OXN0..? -16  
Sample=? CY19 PYROXENEV? 
ELEM  OX  STRUCT 

MO  6.04  .356 

 

O YN O., ■ ,  

 

ELEM  OX  STRucT 
N.'n 	.9A  .171  

A1203 18.67 2.032 
gin!?  64.11 9.9', 1  
K20  15.05 1.773 
ran  .R4  .0R3  
TiO2  .38  .027 
TnTAL  101 R9 10. -009 

CA: MG: FE = 100 - 0 0 
CA: NA N = 4.09 8.44 87.4Z_ 

    

     

 

/ 

8102  44.39 1.754 

TiO2  1.07  .032 
ThU 	 .,6  .0i;   
Fe0  16.04 .596 
ru  00 ,o6 

M5/ML,14-Fe=  37.39 

     

      

      

      

      

      

          

,-...  Li. .e - 40./0  17.Q,  .,,...  , 

Sample=? CY19 N-FELDSPAR  6564-0-:=17i-17i.  Ca: Na K = 90.67 9.33 0 
ir'll  ,FLIU- .,4.a.1-  --agil  OX  _STRUCT  

- A1203 18.27 1.993' 
---- 8a&. 1e=? CY19 ANOTHER PYRW:ENE\ Si02  64.65 5.982  

ELEM  • OX  STRUCT K20  16.13 1.904 
Na20  1.42  .108 Ca0 •  .94 •  .093   
Mai()  7.08 .  .413 • TOTAL 101.74 9.972 
41203  6.26  .209 CA: MG: FE = 100 0 0  
olt.J.,:  4r.1  •  ,..601 CA; NA; K = 4.66 0 95.34 
r30  21.38 .897 
1.02.  .63 	.ais sampip..? ryis,  FELBSEAR__  .....O.Xii.(1.51--7-1-6-  Mn0  .45 - .015 

ELEM  - OX  STRUCT  .1- ,u  16:77 .049 
-_NA20:23  ...,162_ 	 : Total 99.65  4.0903 

A1203  18.03  1.963  ILI/Ilfli-re,,. 
SiO?  64.116 __3...99')  Ca: M.si: Fe = 48.25 22.2;: 29.5:li 
K20  15.32 1.806  L.a. N.1. I\ . cr772  10, 
Can  .85  .084  AFM Ratio = 13.06 
TOTAL 102.4 10.012 
CA: MG: FE = 100 0 0  S2mpla=7 CY19 PYROXENE CORE' 

- ELEM  OX  STRUCT CA: NA: K = 4.08 8.12 87.8 
W.320  1..:-..2  .114 

MEW  9.16  .527 
Sample=? CY19 FELDSPAR  'OXN0.."? -16 

ELEM  OX  STRUCT  3102  49.66 1.916 
Na20  .62  .111  Gall  20.06  
A1203 18.61 . 2.027  T102  .25  .007 
Si02  64.15 5.929  hnG  .61  .026 
K20  15.37 1.812  FeO  14,72 .475 . 

Ca0  .83  .082  10, ,J1 101.12 4.063 
TiO2  .42  .029  1,/ ±!=e=  :  52.59 
TOTAL 100.53 9.99  i_,../ OLs. 1-e - 46.24 2t3.2/  2.2.4d 
CA: MG: FE = 100 0 0  C3: Ma: K = 88.32 11.68 0 
CA: NA: K = 4.09 5.54 90.37  AFM Kei•lo - 6.4 

Sample? CY19 ANOTHER  FELDSPAR 

ELEM  OX  STRUCT 
-  Na20  .67  .121  

A1203 17.74 1.938 
3i02  64.75 6   
K20  15.66 1.851 

.83  .082   
FeO  .35  .027 
TOTAL 101.13 10.019 

MG/MG+FE=  0 
CA: MG: FE = 75.23 0 24.77 
CA: NA: K = 3.99 5.89 90.12 

t - . UrT77-EIRJE OF AtiLVE 
OXN0.=?  -16  UX 

8320  1.3  .099 

/.2Y  .421 

A1203 6.86 .317 
biu2 41,.42 1./.05 
C;•.:0 21.55 .904 

.6 - 
1 	Milrl  .016 

r ,r!u 

Total 100.38 4.0952 

Cc: till: Fe = 48.39 22.75 • 28.85 

Ld. Na.  = t • - 

AFM Ratio = 14.12 



83.3mple=? CY]. 9 ANOT.IFIER FELDSPAR 	OXI•40..- T 
. 	31 RUC 

Na20 	.77 	.137 

• 
_ 

St;n1E•lo=? 8919 N-FKLDSPAR 

	

,FIFM 	nX  ql-PUCT 

 

20  1.01  .181 
41203 18.06 1.960  

 

6102  4-4.75 3.985 
31_ 1.805  

	

Ca() 	.85 	085 
TOTAL 102.5 10.024 
CA: NG: FE = 100 0 0 

J 	841 K = 4.1 0.74 87.16 

5102 64.67 .967 
_ K2f " 1.794 

Ca 0 .81 .00 
ECIIAL. .100,69_ 9.992 .  
CA:  NO: FE = 100 0 0 

_ El A 

leT_CIA5LONOTHER FFLD$PAR  0XN8.=? -16  5:.7•411p1 e•=? C 1 19 FELDSPAR 	. OXI-10.=? -16 - --  

- 

EL EM 	OX 	51808 I 	 EL EN 	OX 	STRIA: T 
.N.32(3._ , .84 	_ _.15 . _ 	_ 	 N.320 	.02 	•147 
41203 	18 . -08 1.. 960 	 41203 17.821.941. 
8102 	64.9 	5.992 	 __ELi_0_2___65,_01__.6.,aQ8____. ___ . 
l<20 	15 . 31 	1 .803 	 l<20 	15.48 1 .825 

..(:;,-A) , _ .. .85 _ 	.084 	 __Ca0 _ _ _ . 87_ . 036 

	

_ 	 _ 
TOTAL 101.913 9,997 	 TOTAL 99.06 10.007 

_ CA :MO :_ FE = 100 0 0 	 _CA.:_tiri l_FE_•= . 100 _-0_-0._ . 	. 
CA: NA: I< = 4.12 7.36 88.51 	 C A : 041  K = 4 .18 	7 .14 E.38 . 60 

OX.t.:10.=? - 16 
ELEM  OX  STRUCT 

.171 
41203  1.8.6/ 2.032 

_8102_ 64,13 _ _5.. 923.. ____ 
K20 	15 . 05 1.773 

T102 	.38 	.027 
LIM L 

84: 	FE = 100 0 0 

S P 	? C Y19 	E E I...D SE A R 	0 x No .,. 	6 
EI,E21 	OX 	 STROUT 
A 1 203 113.27 	1.993 
8.102 	64.65 5.982 
K20 	14.13 	904 
Ca° 	94 	.093 
Tom_ 101.74 9.972 
C 	001_ j-LF_ :100_0 0 
CA ; NA : K = 4.66 0 95.34 

ffi 	 FE I... 	E. A R_  
E1,.El1 	ox 	sTRucT 
N a 20_._ 	167 	 
A 1 203 18. 03 1 .963 

..992 _ 	 
120 	15.32 	1.806 

:084 	 
"t• DIAL. 102 . 6 	10.012 

CA: NA: K = 4.08 8.12 87.8 

V' e 	C'el. 9 F E:1...1) SPAR 	OXNO • =? -1.6 

_ EL EM 	OX  STP0CT   

8c20 	.62 	.111 
41203  113.61 2.027  
8102 	64.15 5.929 
K20 	15.37  1.812  
CU  .83  .082 
1102 	.42 	.029 
TOTAL 100.53 9.99 
CA: MO: FE = 100 0 0 

/- CA: NA: K = 4,759-17754-90 

81niple=?  8119  ANOTHER FELDSPAR 	0  XNO 	--16 

ELEII 	OX 	.8TRUCT 

	

-- N8:20 	.67 	.121 	  
43.203 17.74 1.938 
5102 	64  75  6 
K 20 	:15.66 1.851 

	

_ca(1_ 	.83 	.082  	 
F 00 	35 	.027 

TOTAL._ :1 0 :I. .13_ 10..019  
M G MO+ F E = 	0 
CA: 110; FE L= 75.23 _0 24.77 _ 
CA : 841 1< =-:3,99 5.89.  9-0.12 



CY19 
SamPle=? 1Y19 1 , -FELDSPAR  

8a 20  1..01  .181 

_41203 
8102  .64.75 5.9015 
K201.5.31, 1. 805 	_ 
Ca0  .0015 

TOTAL 102. 1  1.0.024 

CA: MG: FE = 100 0 0 
CA: NA: K = 4.1 0.74 87.16  

SamPle. ,? CY19 ANOTJHER FELDSPAR  OXN0.=? -16 

o•  STRUM' 
Na20  .77  .137 

Si02  64.67 5.967 

CFA)  .81  .08 

_ 
CA: MG: FE = 100 0 0 

___CAL_N: F= 3,98 6,81 89 2 L 

_170.9. _ANC) Tj1E.R FEL I.I.SFAR OXN0 • =? -16  Sample=? CY?? FELDSPAR 

 

.

- 

ELEM  OX  STRUCT  ELEM  OX  STRUOT 
8a20  .82  .147 

41203 111.08 1.960  41203 17.82 1.941 

	

(3102 	44 

 

K20  15.31  1..803  , K20  15.48 1.025 

 

_Ca0  .85  .084 
7 TOTAL 101.90 9.997  : TOTAL 99.06 10.00  

CAl 80F =_100 0 0   . 
CA: NA: K = 4.12. 7.3C, 98.:A  CA: NA: K = 4.10 7.14 W3.68 

- 
ELEM  OX  STRUCT 

 

8a 20   .96  .171   

41203 18. 67 2.032 

K20  15.05 1. /73 
08.3_ 

 

TiO2  30 	.027 
__ILI IA 

c A liLt FE = 100 0 0 
CP: NA Lti.4. 0 9 Eb4 	8Z4? 

CY19 K-FELDSPAR 

0.N  STRUCT   

41203 18.27 1.993 
5i02  64.65 5.982 

K20  14.13 1.904 

Ca0  .94  .093 
TOTAL 101.74 9.972 

CA: MG: FE = 100 0 0 
CA: 841 K =4,1i 0 95.34 

.  . 
OXN0.=? -1.6 

___S.2.:naLeE2__CY_1_2_FELDSEAR__ 

EL EM  OX  STRUCT 

 

-_Na20.  .93 
41203 1.8.03 1.963 

K20  1.5.32 1.804 

.2•  .084   
TOTAL :102.6 10.01.2 
CA': _00: FE = 100 0 0   
CA: NA: K = 4.00 8.12 87,8 

Sample=? CY19 FELDSPAR  :0XN0.=? -16 

 ELEM  OX  STRUCT 

Na20  .62  .111 

41203 18.61  2.027 
8102  64.15 5.929 

K 2 0  15.37  1.812  
Ca0  .93  .002 
TiO2  .42   .029   

• TOTAL 100.53 9.99 

CA:  MG: FE = 100 0 0   

 

t CA :  90. J7-  

 

Samplo=? CY19 ANOTHFR FELDSPAR  OXN0.=? -16 

 

- 	•  .  _  _   
ELEM  OX  STROCT  

_ 

 

- Na20  .67  .121 

41203 17.74 1.938 

SiO2  64.75 6   

 

K20  15.66 1.051 

 

_LLO 	.33  .082   

Fee  .35  .027 
TOTAL 101.13 10.019 

MG/MO+FEE= 
CA (101 FE _=_75.23_0 _24.77 
CA: NA: K =3.99 5. -89 90.12 

oxmo 	-1.6 



CY20 ) 0Y25A 
_Samplo=7 CY2O_ANO10E8.1HEMOCR 3'ST OXN0.=? - 16 	 Saflialc.2=?.(a.2 5A,Cr.Of..K_BOVE. 

-__Na2a.____7....29._____1.3 8 	--

- 

N112a___1L.42 _1,9t12._ 	

OXN0.=? -16 
ELEM 	OX ' ST HOOT 	 ELEM 	OX 	STRUCT 

!)120 .3 24.04 2.523 	 01203 20.22 2.09 
810.2_0..4 4_.5.12______ 	 67.3  __:,:i.c'Q2_ 	 

820 	.29 	.031 

	

_______ 	_c.d.a______., 9________,cL-21.5. 
TOTAL 99.59 10.01 

.0____ 	- 	0-11=1;._ Mn: FLE_F ltila 0 0 
CA: NA: N = 24.21 611.2s 5.54 	 CA: NA: K = 3.66 94.82 1.51 

_Trace_Elet:lents? 9_,___________ _ 

__63ffip.i.aILAIY_20__PHENOCE7..ar 	u80,- 7  - 1h_ 
ELEM 	OX 	STRUCT 

A1203 16.76 2.045 
_Si.CP 	63.73 5.8 0 3 
820 	15,27 1.002 

,9  Li 	 0  
7102 	 .051 
TOTAL 100 9.98699 	 
CA: MO: FE =, 100 0 0 

NA: N = 4 , 5 5.31 90. 1 ? 	 

Sample=? C720 ANOTHER PHENOCRYST 

_ 	EL EM 	OX 	STRUCT 
N220 	6.23 	1.01  Sagr,, le7 - cYf .j.  

_Al2D3 15:28 1.337 
8102 	77,8 	6'444 	 -01- --FELJFAR CRY::3T(,-,- 	 Hi 

820 	1.46 	.159 ELEM 	 STRUY -: 

	

___=____ 7871.  cya___ ___ 
	8. El3 	1::'!.17 

TOTAL 102,42 9.280 	 A1203 ZZ 	2.402 
CAI MG: FE = 100 0 0 	 -____31u_L3L,21__5,602 
CA: NA: K = 6.26 79.57 12.17_ 	 820 	.96 	,109 

.__CaCt 	1 

__9afopic=? 1Y20 ANOTHER PHENO8P781 OXMO.=? _
16 	loiAL iY.,!,  

	

...:.:7 	L__ __CA;: MO.: EE E!_1_00 	0.....0_ 
ELEM 	OX 	STRUCT CAt NA; K = 18.91 75.62  

.__Na2 0 . _8.53 	1.436 	_ 	_ 
01203 23,71 2.485 

02 	 
Sampl=7 C725A ANOTHER GRAIN iN INC. 

21 	61.97 5.51 .  ELEM 	OX 	STRUCT 
K20 	:95 	.108 	 OXNn.- 

! 	 a 20 	57 	1 44 8..4 
Ca 0 	5.04 	:48  	

N 
 

! 	A1203 	.11  
TOTAL 101.8 10.019 	

24 
 1 	 61.22 5,155 

CA: MG: FE = 100 0 0 	
6102  

CO: NA: K = 23.72 70. 7) !  5.34 	 L_EZil_ 	.81 • .092  	 
! Can 	5.5 	;525 

Sample..? 1Y20 EDGE OF ABOVE PHENOCRYST 	 TOTAL 102.75 10.05 
' 	CA: ;'10; FE = 100 	0 0 

_ ELEM 	 0X_ 	. 3 .11'il.JC i ..__ 	 ____ .0XN0,=T. -16 	C',,•!■ _; NA:  K 	25.45 	70.05, 	4,44 .  _. 
Na;:i) 	7.99 	1.377 
A1203 21.07 2.521 
S102 	61,72 5,483 	 __qm.,1l725,!!!  

K20 	..,, 	.087 	 ELEM 	OX 	STRUCT  
Ca0 	5.44 	.518 	 . Na20 	10.44 	1.81 . _____ 
TOTAL 101.21 9.986 	 A1203 21.09 2.122 
CA: HG: FE = 100 0 0 	 2102 	44.51 5.839 

CA: NA: K = 26.14 69.43 4• 39 	 K20 	.59 	.046 
_Ca°  1.16  .109  

SamPle=? 0Y20\?  CENTRE OF (WOVE PHENOCRYST 	TOTAL 100 10.004 

ELEM 	OX 	STRUCT 	
CA:  MG: FE = 100 0 0 

. (.1Mq_t.ff_T_LiL)_ 	cA: - A1 . 8 -77 -.49-  91.12 	::'...2 
- N-a20 	7.83 	1.354 

01205 24.64 2.589 
8102 	60.67 5.408 	

. S!aowle=T CY250 CORE nRANULR MATERI: 

820 	.86 	.097 	 PHENOCRYST 	 ! OXN0.- ,' -11_6 

Ca0 	5.99 ! .572 	 ELEM 	OX 	STRUCT 

- 	 J1010L_102.410.00 	 _ 0a20 	7.95 	1.373  

NO SUCH OPTION DUMMY! 	 A1203 24.64 2.586 

, _ .CA 001 K.= 28,27__66.93 4,73_  	 Si02 	60.8 	5.414  
320 	.63' 	.078 

.. 
 

020 	5.92 	.565 
. TOY AL 100.91 	10.016 - 

CA: MG:  FE = 100 0 _0 cn: NA: K = 28,03 	48.1.1 	3 !.02' !--!  

820 .99 .112 
Can 

102.36 
5, a_,a3____________ 

10.015 TOTAL 

Sampla=? CY25A AMPHIBOLE 	0X00,-, ? 
80813 	STRUCT 
0a20 	2.28 	.471 

.881 
41203 14,47 2.591 

_8102 _52:55 5.054 
820 2.14 .115 - 
0.2) 
1102 	2.22 	.253 

	

_21n0__ ..  .3 _ 	.038 
Fe0 	20.31 
TOT0L 101,17 	16,141. . 

	

1i33/3'i01-FE= 	42.12 
CAt MG; FE  = 29,1 29.7/ 402 83 
CA; 110; 3 ,,, 63.11 	22,79 	11:1 

0Y250 FELDSPAR PHENOCRYST 
ELEM 	OX 	STRUCT 	 /0XN0.=?  -16 
Na20 10.62 1.814 

_A1203 21,37 _2,218 
8i02 65.52 5.77 
8213 	 .031  
Coil 	* 2.18 	.206 

021.03 t0.039 	  
04: MG: FE = 100 0 0  

- 	

12LL_L_:IL_LOL.21A_2138. 44  

Samp1e=? CY250 MATERIL Al EDGE OF GRAINY' 1081 

ELEM 	OX 	STRUCT 	 0100._! !!? L14 

- 01203 23.22 2.434 
810 0 	62.26 31546 
820 	1.04 	.118 

TOTAL 100.

▪ 

93 10.039 
: ME!.1._FE_= 1.0_0_0 0 	  

CO 031 K =27 72.27 5.7:3 



Sample=? CY26 
-3 F7 	OX _ STRUCT  
Na 20 	6.19 	1.081 
01203 19, 16 _2.035_ 
S102 	65.67 5.936 
8.20 	8.01 	.921 

TOTAL 102.62 10.045 
co: MG: FE = 100 0 0 
CA: NA: K = 3.47 52.12 44.41 

OXNO.=? -16 

Semple=? 8726 ANDALUSITF???? ANOTHER GRAIN 

	

_ ELEM 	OX 	STRUCT 	 OXN0.=? -10 

	

...6102 	54.83 2.939 

	

8.201_ 	.54 	.037 

	

Fe0 	2.51 	.112 
TQT or_ 01.04 5. 219 
71G/MG-1+8= 	0 
co:  MG: FE = 0 0 100 
CA: NA: K = 0 0 100 

• CY26 
8XN0- . -=: ? -16 Sample=? 8726 FELDSPAR? 

	
i1XNO .T_16_ 

ELEM 	OX 	STRUCT 
_IQ 

01203 19.69 2.038 
_3102 	67.79 	;.954 

K20 	1..25 	.1.4 

TOTAL 97.56 10.023 

co: NA: 2= 1.77 91.33 6.69  

SaM_Ple=? CY26FELDSPAR 
ELEM 	OX 	STRUCT 
332.20 _ 8.07 	1.391 
01 -203 19.99 2.094 

_5102 _66.66_ 5.922 
8.20 	4.21 	.534 
Can  .52 	.055 
TOTAL 101.45 9.996 
co: MG: 88 = 100 0 0  _ _  _ 
CA: NA: K = 2.78 70.25 26.97 

.C7,261:7FELDSPAR._ 	OXN0.=? -16 

1:1 Is 	OX 	sTRuc:T 
2. _ 

01203 	1;3.46 1.999 
Si02 	64.97 5,969 
K20 	13,76 1.612 

.023 
TOTAL 99.61 	lb.01.8 

; FIF  = _I_00 0 0 
co: NA: K 	4.05 17.32 78.63 

Sample=? 6726 K-FELDSPAR 	OXN0.=? -16 
ELEM ._ OX 	STRUCT 
Na20 	1.06 	.19 
A12031.8_1 732,035__ _ 
81112 	64.5 	5.945 

._K20 _ 14.78 1.730 
Ca() 	.92 	.091 
TOTAL 101.17 9,999 
Co: MG: FE = 100 0 0 
cn: NA: K 	4.51 9.41 86.08 

Sample ,A? C27261-'ELDS1AR 	• 	0XN0.=? 
[(LEN 	OX 	STRUCT 

_ Na20 	10.01 • 1.843 	  
A1203 19786 :!-27. -Abg- 
S102 	67.47 5.932 
K20 	1.23 	.132 
Ce0 	.64 	.061 
TOTAL 99.56 10.032 
CA: MG: FE = 100 0 0 
CA: NA; K = 2.99 90.25 6.76 

-16 	Sample=? CY26 K-FELDSPAR 
ELEM 	OX 	STRUCT 

_ Na20 	5.28 	.944 
01203 10.82 ,2.008 
S102 	65.8 	5.955 
8.20 	9.24 	1.067 
CO 	.77 	.075 
TOTAL 99.52 10.049 

_ 	 FE = 100 0 0 
cn: NA; K = 3.6 45.25 51.15 

OXN0.=? -16 

Sample=? 8Y261'-1E1,..1.I3PAR 	 -1.73 
__ELEM____OX 	STRUCT 	 

Na20 	1.16 	.202 
_A120.3 
S102 	64,43 5,959 

Ca0 	.07 	.086 
__TOTAL .. 

co: MG: FE = 100 0 0 

____Sampl.e=?__CY26_EELDSEAFI. 	OXN0.=? -16 
EL8M 	OX 	STRUCT 
Ne20 	11.55 1.963 
01203 19.82 2.048 
_Jaw 	67.77 5.939 	  
8.20 	.35 	.039 

_C.Q0  .2)9 	.036 
TOTAL 98.29 10.035 
CAI mpLFE  - loo  0 o 

. co: NA: K = 2.25 95.65 1.9 

Samp1e=? 8Y26K-FEUDSPA1 
	

OXN0.=?  -16 
ELEM 	OX 	STRUCT 
Na20 2.45 .438 
01203 '18.56 2.012 
6102 64.63 5.944 

Cat,) 	.84 	.08:3 

	

__TOTAL_101.,71_1.0,066_ 	 
cri: so: FE: = 1.00 0 0 

__CA :_NA:_K_.=_....-3 ,23_20-,7_6_7.5 . 3.1  

S,,mple=T CY26K-FE3_.DSPA1 

 

_ 
 OXN-0.=!' -16 

	.STRUCT 	 
Na20 	2.35 	.419 

6102 	64.56 5.946 

Ca0 	.92 	.091 
_TOTAL 100.6 10.071 
cri: MG: FE = 100 0 0 

NA:_K_E___4..2CJ__ 19, - 	76.02  

__Sample.=?  FE_OX2FAY,:.IN_CORE 	.0XN0.=-7 
ELEM 	OX 	STRUCT 
N ,2 0 	1132. 09 1,222 
01203 20.16 2.021 

-Li.02__62_,6.4 
8.20 	.45 	.05 
Ca0 	.69 	.064 
TOTAL 101,46 10.002 

_CAA MG; FE = 
CA: NA; K = 3.21 	94.29 2.5A 

Sample=? 8726 K--F E_LISPAR 
	

LAXNO. 	-16 

. Na20 	5.62 	.984 

Si02 	65.97 5.939 
	_ 

_K20 	 8,87  . 	 _ 
Call 	.64 	.062 

co: MG: FE" 100 0 0 
K =  3 47,58 49.42_ 

SemP1e=?  CY26  MELANITE 	OXN0.=, ? -24 
ELEM 	OX 	STRUCT 

- 	 A1:102. 
0102 	33.47 6.182 
C.p0 	31.47_ 5_017__. 
TiO2 	3.12 	.409 

_MUD 	 1.36 	.2 
Fell 	25.05 3.651 
TOTAL 97.46 17.045 
MG/11G+F8= 	0 
CA: MG:  FE  '= 61.68_0 36 :_32 .  
CAI NA: K = 100 0 0 
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CY27 K- FELDSPAR  -16 

 

ELEVI   STRUC'T   

 

Na20  2,99 

6'5 ;49  5..9e? 
1 

-  • .6 ,  

99  13 13_I 
cns NG: FE = 100 0 0 

25:7!Li  71.05 

Y 22  

 

ELEN  fiX 

 

21 11001 

1.1  
12:i:  1.146 
, . 	.(;7I  

C'9• 	1.032 

CA: ;s! 

- 	

= 3,43 26.61 69,96 
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CI 

;11133 	-    71 
111 P.• 



Sample=1 CV 

 

N..20  2.06 

__A1203_ _1.6,5A 

 

Si02  65.2 

Ca0  .73 
TOTAL _97.36 

 

CA:  MG:  FE = 

.367 

5.977 

1+52.6 
.071 
9.994 

100 

K-FELDSPAR (5-54  :16 

_ 

0 0 

• _JiG/MG+EE7,.._  56,12 _ 

CA: .  MG: FE = 48.91 28.7 22.39 

_CAI_ 

le=? CY  K-FELDPAR . 0::: 0.=? -16 

_ ELEM 	OX 	STRUCT    
18.20  1.71  .305 

A1203 18.35 1.987 
---• _ 

b102.  65.1  5.982 

K20  14.05 1.647 

Ga0  .61 -  .US 

TOTAL 98.78 10.001 
CA: M0: FE = 100 0 0 
cn: NA: K = 5,94 15.01 81.05 

Sampler?  CY. 	K-FELDSPAR  OXN0.=? -16 

ELEM  OX  STRUCT 

ft:3. 2(1._ 2 4 44._  _ 
11203 18.65 2.011 

_81112_ 65..27  _5..971_ 
K20  12.89 1.504 

Ca0  .76  .074 

TOTAL 97.51 9.993 
_CA: MG: FE = 100 0 0 
CA: NA: K = 3.68 21.53 71.79 

Samelo=? CV  K--FELDSPAR  

ELEM  OX  STRUCT 

41203 19.1  2.067 

_8i02  64,53,9 9 3 

K20  13.47 1.577 
.081  

TOTAL 98.71 10.022 

CA; MG :_FE = 100 0 0  
CA: NA: K = 3.99 18.41 77.61 

SamPle=? CY .  ANOTHER PYROXENE OXN0.=? -6 

ELEM  OX  STRUCT   

N..20  1.77  .132 

_1100  9.27  .535 

41203 1.95  .089 

13102  49.97 1.934   

C..0  20:92  .267 

T102  .33  .01   

18i0  .80 •  .028 

Fe0  14.92  .123   

TOTAL 100.96 4.072 
1G/MG-1FE= 	52.55  

CA: MG: FE = 43.99 28.38 25.62 

CA: NA: K = 86.79 13.21 0 

iFLYROXENE. 
 OXN0.=? -16 

ELEM  DX  STRUCT 

8.44  .49 

_A1203_3,03  •j67 
S102  48.24 1.879 

1102  .52  .015 

MnO__ 

Fe0  16.15 .526 

TOTAL 100.93 4.082   

MG/MG+FE=  49.23 

MG:  FE = 16.2120.94_27._05 
CA: NA: K  80.27 11.75 0  

CY28 
SamP1 P=1' CV  K--FELDSPAR  : 0>:  _16• 

Na20  1.39  .248 

all;L_ 18_,132 21_0.42. 
8102  64.56 0.943 

14,41  1.65:'  
Ca0  .83  .081 

_ T11161___97.41_ 10.006 
CA: MG: FE = 1.00 0 0 
CA:_ NA! K =_4.01 _12.27 _25.72_ 

1 

. 

OXN0 - ? -16 K-FELDSPAR 

ELEM  OX 

- 

STRUCT 

Na20  1.39  .203_   

41203 18.54 2.008 
Si02 	61.95 5.969_  _ 

520  14.11  1.654 

Ca0  .81  .08  • 
TOTAL 97.9 9.994 

_ CA: MG:_ FE = j 0 0  O .  
CA: NA: K = 7.97 14.03 82 

i P 1 ? Cl APLI TE PART 

_  EM  OX  311■ U_C T  - 0 X N  ? - ( 6 
N'20  2.71  .183 

__Al2,03 
5i02  65,59 5,995 
 12.61_1,471._ .. 

.73 Cal.) 

0  TO'1: AL _38  ..."7  .? ./.:2. 9_ 
CA: 213: FE: = 100  0 0 

K = 3.79 23,86 7• , 36 

Sammle=? CY  A11I1E rART 1',-FEE1j8 1 : 

EtEM 

Na20  2.47  .439 
41203  10.2  1.97 

8102  65,14 5.983 

K20 	13.5  1.582 
.69  .067 

TOTAL 101.28  10.041__ 
CA: MG: FE =. 100 0 0 
04: 243 K = 3.24 21,02 75.77 

Sample=? CY  APLTTE_PART K-4T1 V151FAF 

ELEM  OX  STMXT  nxNo.,  A 

_ Na20  1.02  .183 

41207 18.03 1.962 
6102  64.86 5.99 

520  15.18 1.738 

Ca0  .92  .091 
TOTAL 100.77 10.014 

oc: FE = 109 _p 
CA; NA: K = 4.41 8.87 06,71 

Sample=? CV  APLITE PART K-FELDSHIR 

ELEM  OX  STRUCT  OXN0.=T 

.66  .11B 

41203 18.06 1.968 
5102  64.84 5.992 

1520  15.52 1.829 

C1L_92_. 091 	  
TOTAL 99.46 9.998 

CA:  MG: FE = 100 0 0 
CA: NA: K - 4.47 5.79 89.74 

SamPle=?  FART rELOSPAR 

ELEM  OX 

- 

STRUCT -  PY' ,11.=? -16 

_ 
41203 22.71 2.366 
8102  63.79 5.637 

520  .48  .054 

_La°  __ 3.85  .364   
TOTAL 97.99 9.99199 

:_ FE =_ 100  _0 

CA: NA: K = 12.3 79.98 2.71 
. _ _ 

= 7_8.23 

__S.-mo-? 197  CY: _ FYROXEME__ _DXN0.-?_-4 

ELEM  OX SfRUCT 

-_0.A0 _9.83 .544 

A1203  3.55 .161 

Si02  48,77 1.076 

Ca0  23.31 .961 

e48 _TiO2 .014 : 

Mn0  .35 .011 

Fe()  13,69 ,44 
4.027 TOTAL 99.47 



80.62 

CY23••TEIDS 7:(IR 
Er..E11 -  - 0X---- STROCT  - 

11229 • .  2.04 .362 

41203 18.2 1.961) 
8102 65.35 5.997 

K20 13.68 1602 

Ca0 .76 .074 
TOTAL 1.00.83 10.00:3 

OXN0.=? -16 

CY28 
APLITE_POET E -CELDSPM. 

Na2O  .8  .149 

S102  59.17 5.72 

Ca0  .88  .091 

TOTAL 92.86 10,254 

CA: MG: FE = 11.14 0 .80.66 

87.51  _ 

Sampl,,.=? C728FELDSPAR APLITE PART OXN0.=T 
STPUrT 

Na20  1.81  .321 

A1203_ _18,23e.)1,954 
S102  65.52  6.013 
K.20  13.9  1.6•7 

C;.0  .71  . 

___TOJBL  9.9.0_8_ 
CA:  MG:  FE = 

.07 

100 0 

• 

0 

Sample=? CY28 K--FELDSPAR APLITE PART 

ELEM  OX  STRUCT   OXN0.=-7 -16 
N;20  1.68  .301 
41203 18.14 1.960 

. si./57.!  o0.1"----737991----  
; 320  14.32 1.682 
C20 -  -  .075 
TOTAL 100.23 10.017 

CA: MG: FE = 100 0 0 

CA: NA: K = 3.64 14.63 81.73 

APLITE. PART 

ELEM  DX  STRUF3T- 

-1 ° ;  A1203 18.16 1.963 
7  Na20  ..30 87 4.2  

5102  65.42 6 

_Ca0   

320  13.54 1.584 

TOTAL 101,49 10.003 
CA: MG: FE = 100 0 0 
CA: NA: K = 3.53 18.82 77,65' 

- OXN0.=7 - 16 

__SamF.J .Q=T CY28 FELDSPAR HYBRID PART 

ELEM  OX  STRUCT  OXNr. ,- -16 
- 3620  1,95  .348   
41203 18.54 2.007 
_810264. .92_ 
320  13.68 1.603 
Ca0  .88  .087 
TOTAL 99.51 10,008 

.  CA: MG: FE = 100 0 0 
CA: NA: K =4.27 17.08 78.66 

3I(:'1 d:? 1;728 BIOTITE AGAIN 

ELBM _ OX  STJWC.:L 
. W.10  9.05  .943 

:8902  52.28 3.652 

_ 
Ca0  .53  .04 

TOTAL 85.69 7.227 

76/M0fFE=   31991 
CA: MG: FE = 1.66 39.24 59.09 
f,.  11  K = 7.91  0  92.09 Sample=? C728 FELDSPAR HYBRID PART 

Sample=? 1728FELDSPAR APLITE PART •  14320  1.93  .343 

FLIT!  OX  STRUCT  OXN0.=? -16  .  _ 
Si2  64 . 63 5.923 1.35  O 

 

2   
__1;20  1,555 41203 25.11 . 2.64 

5102  60.05 5,355  • Ca0  .70  .077 
.47_  32_ .0 K20  .42  .048 

TOTAL 100.88 9.971 8,316  31 °  ,6   •6  •  
TOTAL 99.06 10.026  __ILA: MB ,  FE  103.) 0 0 

MO: CA: NA:  = 3.9 17.37 78.73 FE = 100 0 0 

CA: NA: K = 31.07 66.57 2.36 

CA: NA: 3= 3.63 17.76 78.61 

dxmo.-7 

- Saii,Y:;116 ,=? -C72-0 FELDSPAR HYBR10 PART 

ELEM  OX 
 

STRUCT 
 

-0XNO. =T 
N:20 1.95 .348 
41203 19.05 2.06 
8102 64.41 5.909 
320  13.36 1.564 
Ca0  .83  .081 
T102  ;42  .029 
TOTAL 101.15 9.991 

CAI MOI.FE = 1.00 0_ 0 
CA: NA: K = 4.06 17.46 78.47 

OXN0.=? -16 

SamPle=T CY28 FELDSPAR APLITE 

OX  STRUCT 
3220  11.11  1.895 

. 61203  20;22 2.097  
8102  66.83 5.88 
320  .51  .057 
Cat]  1.02  .096 

F0  .33  .025 
TOTAL 99.12 10.05 

MG/MG+FE=  0  

CA: MG: FE = 79.34 0 20.66 
CA: NA: K = 4.69 92.53 2.78_ 

SamP10='? CY28 VFLDSPAR HYDRIP 'Tao 
PART  _ FIEM  OX  STRUM 
  OXN0.= ? _: 16  Na20  2.01  .357 

A.1203  18.;,i  2 
8102  65.16 5.976 

120  13.54 1.584   
C60  .8  .078 
TOTAL 102. 1 3 9.995 _  , 
CA: MG: FE = 100 0 0 

-0XN0.=? -16 

NA: k = 3.86 17.68 73.45 

 SamPle=? C728K-FELDSPAR HYBRID PART • 
ELEM  OX  STRUCT  OXN0.=7 -16 

2.62___.464 
41203  18.5 2. -013 
8102  65.05 5.958  

-16 
 

320 	12.9  1.508 

. Ca0  .77  .076 
TOTAL 102.36 10.019 
CA: MG: FE = 100 0 0 

CA: NA: K = 3.71 22.66 73.63 

Samp1e=? 1:728 K--FELDSPAR APLITE PART 

ELEM  OX  STRUCT  0XN0.=? 

A1203 18.12 1.957 
51102__ 65.12_5.995   
K20  13  1.52 

TOTAL 99.32 10.032 

CA: NA: K = 3.22 23.7 73.00 



San:P1c:2=T. CY28 FELDSPAR HYBRID_ PART 

ELEM 	OX 	STRUCT 	 OXNO • 
_ 2.17  

41203 1.0.61 2.015 
__Si02 

K20 	13,61 1.593 

TOTAL 102.6 10.028 
' 	_ 

CA: NA: K = 3.74 18.0 77.46 

CY28, CY29 
1 e',.? CY 29 AS ABOk.IE: 

- 16 	 OX 	SMUG! 
F51. - .2r --- -- 

	

41203 	18.18 1.971 
71721, 	57 
14.17 1.662 

	

-170- 	 :7071 
Total 100.15 9.9872 

:i K = 4,3 	1 3 35 82 .1 
-Ra 	1.00-  

S amp 1 c',"="i' C128 P YR OXENE HYDR 	FART 	• 

,,I LEN __ _OX..... _ 	 _______ OXN 0 . 	• 
N a 20 	1.54 	.117 
MoO 	7.1,0 	.422 
1120:3 5.03 	.234 

.807_ 
C

- 

a() 	21.49 .908 

MAO 	.32 	.01.7 
_ 1q1.1 	17 . 56 	.579 

TOTAL. 104.01 4.109 
M.iat.M.Gst .  E = 	42.16 
CA: MG: FE: = 47.56 22..11. 	30.33 

: 	88.59 	11..41 	0 

	

128 REPEAT 	R_S F.' Y_RG XE NIF"L 
El... E 	0 X 	si- RucT 	 C1XN0 	-6 _ 

_N.20 _1 31_ 	.099  
M110 	8.31 	.483 

__PL1,203 	3. 37 	.146  
0102 	48.33 1.887 
C 0 	21.44  -.896 	  
T102 	.35 	.01 

_MAO 	.57 	,019 	 
FdJ 	16.51 .539 

TA L9.8 	4 	 _ _ 
MOr' 0.1.RE 	.47.26 

EE 	216..12_ -2".5_4.1.8. 
CA: 81: K 	90.05 9.95 . 0 

Sarople=? CY28 REPEAT SECOND PYROXENE 

-EL EM 	OX 	STRUC I     OXNO 	-6 

Na20 	2.03 	.1.57 
115a0 	6.98 	.411  

4120:3 	3.16 	.1.47 
_8102 _47 	 _ 

Ca 0 	20.38 .87 

M

- 

r10 	.68 	.023 
o0 	18 .4 	.607 
TOTAL 99.2 4.111 
MG/MG 1L EE" 	40.37  
CA: MG: FE = 46.08 21.77 32.15 
CA:  NA: K = 84.71  15.29  0 

SgroP10=? CY28 . K-FELDSPAR HYBRID PART 

[LEVI 	OX 	STRUCT 
Na20 	1.97 	.351 
41203 18.52 2.007 
8102 	64.8 	5.958  
K20 	13.9 	1.631 

_Ca0 	.81 	 .02 
-TOTAL 97.62 10.027 
CA: MG:  FE = 100 0 0 
CA: NA: K = 3.88 17.02 79.1 

ELFM 	OX 	STRUCT 	 • 	OXNO =? -16 
-_14.•20__ 1 

41203 18.95 2.042 

K20 	13.41 1.568 
.021_ 

TiO2 	.35 	.024 
TOTAL.  99./  

CA: MG: FE - 100 0 0 

_O.X N 0 . ,=.?_ 1 6 

-- E. L. EN-- -T.JX-STRIJC.17-  
..120 	1. 47 	.263 

63.01 5-993 
-- 

C80 	91 	.09 
T1-R.:71.-79"73-1 	0 .-0 -00-4 
Ca: Ma: Fe: 	1.00 	0 0 

111: M Rat :i. 	= 3.00 

5010 	CY 29 AS ABOVE' 

ELEM 	OX 	STRUCT 
1 ..?; 

Is 4 1203 	1.8 .11 	2 003 
64 - 

K20 	1.4 .1.1. 	1. :63? 

Total 101.68 10.0296 
1.12: Ft, - 	0 	0 

Cc: Na: K = 4.35 	15.213 80 

	

,f_LTE-M 	OX 	CTRUCT 
N ;.:". 0 	:1.55 	276 

	

S:102 	63 	3 .983 
, 21 - - -1 

. 94 	- 092 

100 0 0 
Ca: K 4.31 13.53 
ARM Folio = 100 

in pfe 	0'7 2') A c (-‘..80 1.)17. 
ELL:A 	OX  
N820 	1 .63 	. 	:1 

51.02 	64.8 	11.96,5 

Ca0 	.99 	.09'7 

	

: 	Fe .= 100' 	0 0 
A. ' -7171. - 

	

E 	L3.° 	100 

6 a p le= 	A C 	 r1rt.t.111111. I -, 'I qt.>, -TM-17 

_ . .6 	. 	• 
41203 	18.11 	1.967 

[20 	.1.4.21 	.672 

Total 98.48 	10.0072 
. 	•- 

C: 	K 	4.30 	1:3.94 	, 
--AN1--RBt-t-cr-=-1-0fr 

ELEM 	OX 	STRUCT 
- 1 6  

Samp] e=? CY29 ANOTHER' 
FL FM 	OX 	ST RUCT 

1.77-477-.1-77-4-7 
01 2 07 	34 . 21 	1 , 927 
0.102 	4:3. 7,  
K.20 	6.34 	387 
CiTi 0 	TCTIS 517 4" 
1:€41 	.56 	023 

To to I. 7 • £11 	J /601 

MI/M:11 . FQ . 	0 
Cl 

Ca : 	K 	89 72.58 22.53 
= 77.o/ 



CY29 
--052 ■TF1rx7.7--7;NoT fir R 

	

0 L 	204 
-W17(3,1 	3 .4 	 1 	1.5'5'1 

810 .248.4 	2 . 072 
277252 	• 	6 	.3C1 

C a 0 	7 8 	• 
r80 .751. 
Total 	97.4 5,7409 
1'17.3, 11!7.-÷F= 

Fe = 80.8 	0 11,2 

OFil 	1 ,‘'. 8 L. 	0 911,59  

Se:Mr-le.? 	8Y29 	400'111ER 

lIEN 	0 X 	S 	R 1113 

2 kl 
A 1 2 (3 3 

1420 

L225 
34 . 71. 

a. 15 

1.22.27  
952 

374 

e 0 .26 014 

/ MN-1 

831 Ii 

0 

,M/ 

1!`in 

445 

. 01 72 1. 22 
---47t1--F, 

8929 
L.L.EM 	03: 	STRUM.' 

	

1 3 	3 	1. 
1 2:0.1 	< 	4 

. 120 	4.24 
1.7.:T;r1 	271 .ao. 005 

1. 
	T 4 913T52 	577680  

/r+i" .  =  

2:1. 0? 	22 	, 

i0. 4Nfyrn 

L.. 
0 	1,3 	05 	1.211-1 

4:3 	76 	2 	0(35 
0-58 

. 0 77 
1 2 

'";"? 	5 	7304 

110 	21 	0 	19 . 79 

:: 	El 	• 	1,-. 01 	71 „ 3 
i 1 ti 	0 	= 	98. 1 

8al3o, le=T 	ANOTHR' 

ELEM 	OX 	5751101' 
s 2 0 	13 39 
:L 2:03 	34 • 61 	1. 949 

S 	0 2 	4 3 . 56 	2 . 081. 
1.20 	0.44 	.3,93 

.00.6152 
E 00 	 014 

9 CT 14 	5 , 7611 
al 11 	c7:.= 	0 

1:7"  
Cal MIII 	4 	72 . 22 	22.139 

	

0171'17i t 1 0 = 	L; 

8129  AooTHER 
El... )7: 71 	OX 	2151181 

.1.6.6./ 

n][203 	81.132 	1 . 936 
7511152---43751-27082-  
520 	• 32 	• 386 

	

2..67 	.0116 
c: 0 	 02 

	

(TUT1---7977. -:; 	177707. 
Ho/WI-I-i

C : Nal K = 4 94 72.. 87 22 

OEM Icett  

I 73 43 	1 239 
-til .133 	:i-41   22 	 

02 	44.54 2 1 1.8 
Lt."-.± J.1 	5.91 	350? 
C 0 	1 .64 	.084 

. 
: 	 100 0 0 

R 't 	100 

C929 	NE: 
- EL EM 	(IX 	STROCT 
	13-1-fi", 6 	1 .2132 	 

41:10:3 	34 .1. 	1. • 914 
:6'102 	14.81 	7,7-11. 	 
520 	6.03 	. 367 
	1 7,4 	.089 

.26 	.0:1. 	• 
--1=t4.31. 	'79 <3 	1-2-1 

No such °Pt, on I 
138-1---L11! 	- 	-0 	1 011  
C 	K =1,21. 	73 3 21 • 49 
41:1-1 Rttrt, 	- 	28 954  

--E-1TEE'l    153131)1- .1 .  
N a 2 0 	1 3 62 1. 241 

-4-149-----144606 1 ,9i6 
11.01? 	-33.'i5 	2 0 1. 

3G 17 
s 0 	1 6 	• 0:32 

--Fe.43- 	• 	• - 	•- 
Total 99.95 	5 • 7604 

h--OV,-t-S1-0rrf 	 
C: ; MaoI le 	o2.1I.3 	0 	, 1. 7 
CII 	N 	-K--- --  3,86 	:33,1-4 	 ....111  
AFM Rat 10 = 98.20 

1. e=T c' :s' 14 
EL. E M 	OX 	OFELIL ..  

,... 20  	 1 2 5 7-7-  
- L. 203 	34.25 	1.93:3 

2 0 	6.55 	>4 
1G 	.--0-76 	 

Peri 	• 43 	017 

NO Silah 001: On I 
01 72 	0 	:1.0.211 

: 	: 	4 	9 	72 	0(3 
1. 

SaF,P1O.? C929 NEP 1-10.. NE 
-601+3 	0 	UCH' 	 

t. 1 a 20 	13 
 

43 	:1. • 259 
4120-3- 44,34, 1 , ';`1-9 
S i C12 	44 . 23 2.107 

7-4 	 
C 3.63 	.082 
4;214) 
Total 98 78 	2, 7499 

Ca :Oo 	= 91,11 0 8 89 
C 	 7 t+---737-41 21-401- 
(FM Ratio = 99.1.7 

:4:14+E17.4141:: 
-0X 	--J:f-k-tgq- 

Na20 	3.3,71 	1 . 27 

01.02 	43.62 2.084 

Ca° 	1.61 	082 
--- 

Total 100.46 5.7709 

: 	 93.47 0 16 „ 33 
- 

(113 Ratio = 911,38 



CY29 
0X 14(I. -- 

I  
1..;,, ao, 	='■ C Y79 N1T1-1171.1 NE' 

OX 	sTRucT 
13.69 	1.271 

61203 	12'.4.3,', 	1.930 
3102 	43.45 2.079 
k?0 	 I 1; 

- 
Fe0 	. 	• 029 
--nmr.„--77:5-7 

://i! ,;•;d: 
-Car- 	 . 

Ca: No 0 	.1,74 73.47 21.79 
i.iTIT-Fr,7c, IL 	.TP7 

Sarra-le=? Ci29 ANOTHER NEPI-1FLINE 

- El .EM 	O X 	STRUM.' 

61203 	34 .18 3.923 
--5-.1-02 	-13T-95-  2-v098 	 

K20 	6.22 	.379 

F e 0 	.29 	.012 
-Tot 	1.-0-1 .80 517689-  

No such option! 
t3-al 0.1 re 	 0 	10.04 	 
Ca: Na1 K 

	

	4.61. 73.58 21.82 
-- 

LEN 	OX 	3) 0801 
Na70 	1.3 .1'; ;I 	1.. 219 

1.20;3 	34.37 	1.492:9 
S102 	44 	2.093 
r70 	6.1.5 	:374 
Cat) 	1 • 74 	• 009 

.   ,27 	-4-014 	 
Tc..t1. 104.22 5.7493 
o 	(I? 

89 0 11 
.2 72, -9-6 	 - 

AFM 	i 0 	9 I 87 

-8424 -AN0,14-411:-R-14 .EPHEEFNE 

	044-- 
13.04 1.25 

5107 	44.19 2.1.05 

	

1 .60 	.036 

	

, 011 	 
Total. :1,04.1.7 	5, 

F 	() 
Ca :MO 1 Fe= 86 0 14 

05- 

i147 8 Ratio = 90.56 

 

 

 

HE:IA:NE 
	STR-UBT 

N a 20 	1.3.8 	1.282 

43.31. 2.075 

	

6,47 	. 3-95-- 

	

1 .43 	.073 

Total 97,46 	5.7909 
M2/441:.H-Fe.-  
Cci W7.1: Fe = 70.49 0 21.51 

OEM Ratio = 97.98 

fh 	X 	510116-1 	  
N a 20 	13.76 1.275 

03.02 	43,06 2.082 
020 	6. 26 	.382 
C30 	. 1.70 	.091 
Fell 	.7 	.008 
Total. 99.1.3 	5.777 
Ilf.:i015+Eo= 	0 
Ca : friA : Co = 91.92 0 8 08 

-C-a.1-44-e-4-K------'5,-2-1--7-2-.-9-4-24,-2G---- 
AFM Ratio = 99.18 

_ 	Trolr; T 	 
N70 	1.. 8 	• .322 

-------114.2-2-- 
83.02 	64.116 5, 977 

::711 	14 
Ce. 	 . 	.079 

-100. 	03-18 - 
Ca WI: Fe = 100 0 0 

- -G44 4 -N.3 	 --1 
OEM Ratio := 100 

-,6-? 9 	  

f.;avro , lo ,:, "? 0Y29 K-FELDSP61; 
EL. FM 	OX 	TRUC 

. 30'1' 
41203 	10.01 1 .959 

K 70 	14.7,' 	1.601 

	

,   09'2 
Totz;1 913.2/ 	:10 • 0271 

: 	N!, ' F, = 100 0 0 
Ca: 

 

	

1-1:3: K = 4,'12  14.76 	80.02 
OEM Ratio = 100 

Y 29- 

	

-0X 	STRUC4 
8a2.0 	1.3 . 	1.. 232 

-14,1-2413 ----34.-59-----1-.- 94  
02 	43.96 2.092 

K20 	S 	. 354 
C, a 0 	2.01 	.102 

- ----- 
Total 99.30 	0.731 

Ca: N01 Fe = 90.27 0 9.73 
C 	 6.04 72. 99-2-0-.79 -  

Ratio = 98,81) 

Sarop 1 o="? 0Y79 NEPHELINE ANOTHER 

ZONF 111771 10 61:0..11 
8e20 	13.44 1.241 

9'24 
S 02 	44.74 7.106 

6- 	'364 
Ca() 	1.75 	.089 

. 1ot l. 100, 45 5. 7347 

	

Fe= 	 - 
Ca: N!,11 Fe = 89 	0 11 

61-31 Rati = 98.37 

S ropl. e='? CY29 ANOTHER ZONE \ 
--- El.. Ell 	OX 	STRUCT 

	

. 	233-  
(.11203 	:33,911 	1.902 

020 	5,86 	.355 
1-i-6-6 	.005 

- Fe() 	 .009 
To 	Lei--98-r9-5 	5. 7-1-38---  
M8/t1 ,11+Fe= 	0 

Ca: 	K = 5.08 73.7 21.22 
06 . 	_•_ 

Sample=? CY29 K-FELDSPAR 	0780.=? -16 

	

OX 	STRUCT 

61203 	18.89 2.05 

020 	13.16 1.545 

1102 	2.57 	178 
-Fe):)- 	 25 -.04-9 	 

Total. 1.01.03 9.9397 

	

0_ 	 

Ca: M0 Fe= 77.91 0 22.09 
: 	1- 	3.5 	1-5-, 69 1+9,434-  

OFM Ratio = 98.18 

111. a 0 
Fri.) 



---Saffor-1e=? CY29 BIOT iTE ABGA I NS T Amu: 
- • OXN0 :e? 

MEiLl 	14.71 	1.6 
-41.203- 14 - 04-- 1-.207 _ - 

8102 	38.31 2.795 

Cat].67 	.053 
Ti 02 - _ 2.62- 	1.44 - 

Mo0 	.61 	.038 
FeO 	1.8.59 	:1 .134 
TOTAL 96.83 7.944 

;  CA: MG: FE = 1.9 57.41 40.69 

I CA: NA: K = 5.17 0 94.23 

-1 1 

Sarriple=? CY29 SAN): DINE opAINsT ABOVE 

11 i:ij:M 	OX 	ST RUCT 	 OXNO • =? -16 

1-0.320-1-,62--- 
I A1203 	:1.9.05 2.075 
1---S1-02-- 61.04 -8.. 
I K20 	12.99 1.531 

.97--- -.096  - .  . 

I T102 	2.89 	.201 
.63 	049. . . 

TOTAL 97.02 9.93699 
0 

CA: MG: FE = 66.21 0 33,79 
CA: NA: K = 5.01 15.13 79.06 

CY29 
mr-1-e 

E L. E OX 
E 	P A R- 

ST RUC T 
Na 20 1 .79 319 
61203 111.6 2.012 
S L. 02 64.76 5.944 
K20 13.98 1.59 
Ca° .81 00 

.43 - .029 02- 
To -Li-A. 1.03.66 9.974 

; MF44 -100 - 0- -.0- - 	- 
Ca : Na = 4.02 :1.6 	79.98 

--riFtsi-R•e4Hi  • -100 - 

Saihp er--? C Y29AGA N 

	

! Na20 	13.29 1.225 
--- 33.-71; 

 

S102  44.79 2.13 

-6-- --- •  - 

	

Cal) 	1 .89 	• 096 

	

0 	. 
t 	Total 1.00.85 5.7184 

- -0----- -  -• 
C a : 11-1: Fe = 90.57 0 9.43 

-72-r9-2-1 
AFM Rat o = 98 .99 

S;:tmPlo=? SAME .  .  .0XN0.=? -8' 

ELEM 	OX  STRUCT 

6:1205 	34.44 1.937 

(2(1 	6.39 	.389 

1o0 	26 	.01 

T C7 1 9803 - 	5.763-2 

	

MEI/Mal-Fe= 	() 

Cat N  K = 4.24 73.19 22.50 

ArM R.tio - 

S rop1e=? CY29 K- FELDSPAR ABOUT A 1:41VE 
E. L. EM 	OX 	L-3T R OCT 

- - 
A 1 203 	18.39 1..196 

K20 	13.08 	1.631 
--13e1-0 	 4 	 

Tot al 1.02 .44 	10. 037.3 
t1.7.4 Fe - 400 0 -0 	 

K 	46 16.47 78.08 
-•-A FIM • 	o 	100 

-Se ff.-F-1-e E----2-1+1-4EF1- 1-E4A-NE 

ST RtiOT -ELEA 0:: 
3.1.4 .238 

61203 1.22 .056 
1 .6'94- '31.02 51.-. ON 

Cal) 17.01 .748 
c-89 

Fe° 18.1.8 .594 
.TD -t. a 1- :14: 1, '.-rO969- 

45,1.6 
C Pe 	-- 	41 .--62 25-.7 33-.10 

Ca: Ne: K = 75.79 24.21 0 

--A FM-R-rati - o-ee---2 -.-6 -1-  

Serra,  :Le=? CY29 MAGNETITE 
ELEM 	0 X 	STRUCT 

!---MMO-- 	- 	 - 

61203 1.23 	068 
;-T-102. - - 47 -- 016 

C r203 .28 	.01 
-Mn0 -.97 - .038 	- 

FO 	96.25 3.757 

	

-TO T A L- - . -85 -3,-944- 	- 

	

MO/MG+FE= 	1..44 

	

MG: [E..= 0 	1.44 .98.56 

OXNO =`!' --4 

1.(-:-..e- ? CY29 NEPHELINE ANOTHER PART 	 -aamp -1.-e=? -12Y29 -ANOTHER-  MAGNETITE 

EL FM 	OX 	STRUCT 	 HELEN ------OX -- - ST RUC T 	OXN0i =7 -  -4 

--14-&-------5-1-6-C-3---1-12.2.62.--  
.1 61203 .64 	.036 

A 1203 	34 	:L . 907 	 -1-1112--- 1 	- - •035 

--0-102-----4-4,--51..--2-.4.4-8-  	 Mo0 	1.23 	•049 

120 	5.75 	.349 	 --Fe 0---9-7-.43-3-. 827--- --- 

--C-t:0-------1-c169----.-08-1-- 	 --.  TOTAL 86.16 3.947 

Fe() 	.39 	.01.6 	 --- - - - • 	- --- 
Tat-e I 104 	. 0!;.-3-- 5 .731 	 SamPle=? C, (29 BIOTITE AGAINST ABOVE' 

---C...a-:---M.:--F-e--=-8-3,--54-0--1-6-.-4-9-- 	
I ELEM 	OX 	STRUCT 	 -- OXNO MEA/Mf:i-I - Ee= 	0 

C a : Na: K = 4.79 74.59 20.63 	
1-Mi4.0----14 .19- 1 .547 ---- - 

---AFM-Rat-i- 0-..-98 . :  Z  
A1203 13.94 1.202 

:--6102 --  -38.r01--  2.779-- -- 
. K20 	1.0.2 	.952 
-C-80 --- - .71 -- .056 - 

3.25 	.179 
ABOVE---FEEDSFAR- 	 --13-X-140-r..9--  -16 	-Mn0------. SO- ----- . 036- -- - --•-- 

ELEM 	OX 	STRUCT 	 . FeO 	19,1 	1.168 

N-a 2 :)-4 .61 -.293--- 	 --T-OTA L-94 .-89 -7 .919- --- ------ 

61.203 	18.33 1.993 	 MG/MG4-FE=  56.98 

-6-1:02 	--6-4-T-53-  -5.939  

K20 	14.02 1.645 	 CA: NA: K = 8.56 0 94.44 

-E-r.:41--- 	 .-07-7r 

T102 	.68 	.047 Sample? CY29 SANIDINE AGAINST ABOVE 

Ca: MM: Fe = 1.00 0 0  
HELEN  .0X  STRUCT  OXN0.=? -16 

	8-1-i-8 	 -Na20 - 1 . 32 -- . 273 - 

riEM Ratio -' 100 	
' 61203 18.14 1.973 
-S102 -  --64 .-67- 5 . 968- 
K20 	14.29 1.682 

-E:-a0 ---  --- 1 • 01- -- .1- 
FeO 	.39 	.03 

.---TOTAL 98.17 10.026 
M6/MG-1-FE= 	0 



Sample..? CY26 FELDSPAR  
OXN0 

7 -  - - 
.=? -16 

ELEM_  OX  STRUCT 
8a20  5.12  .948 

_41::203 .  18..93  2.013 
8.102  66.17 5.960 
K20  8.79  1.012 

Ca0 ./  .069 

TOTAL 99.03 10.009 
CA: MG: FE . 100 0 0 
CA: NA: K = 3.35 46.73 49.9 

SamPle.? C926 K-FELDSPAR' 

ELEM  OX  STRUCT 

____Na20 5,72:i 1.005 

41203 19.05 2.022 
3102 66.12 5.92$ _ 

K20  8.25  .948 

. 	 ±_PQ . 
TOTAL 99.35 10.01 

CA: Nn: K = 3.94 49.43 46.63 

Sample=? CY26 AMPHIBOLE 

1a20  4.04  1.216 

 7.69  1.778  

41.203  11.11  2.031 
8102  39.81 6.173   

720  1,76  .348 
1.669 

TiO2  .63  .074 

.154   
Fe0  23.72 3.076 
TOTAL 100.15 16.519 

11:/M64-FE=  '36.63 

CAI MG: FE = 25.59 27.26 47.16 
CA: NA: N = 51.62 37.61  10.76 

.1 =? Cr26 K-FELDSPAR  OXN0.=? -16 
_  ft r.  8T:RUCT  

Na20  1.2  .215 
41203  18.2,2_1.903 _ 
8102  64.67 5.973  - 
720  15.03 1.771 

cao  .88  .087  • 
TOTAL _97.65 10.029 

co: MG: FE = 100 0 0 
CA: NA:  = 4.2 10.37 _85.43  

CY26, CY30A 
Sample=? CY3O4 K-FELDSPAR 
ELEO 	px  STRUCT 
Na20  1.79  .119 
41203 111.59 	.757 
S102  64.6  2.231  - 
720  14.29 .63 _  ,  _ 
Ca0.  .74  .027 
. TOTAL 99.42_ 3.764 

- CA: MG: FE = 100 0 0 ---- 

EA: NALK = 3.48 15.34 8109_ 

ELEM  OX  STRUCT 
0320  13.18 1.044 

1100  1.29  .079 
41203 .4  .019 
0102  51.11 2.087 

_Ca0  3,55 

NnO  .76  .026 
FaCI _ 29.68_1.01.4_ 

TOTAL 103.99 4.424 

 MG/MG+FE=  7.23__  . 
CA: NG: FE = 12.42 6.33 81.25 

CALNAL_K__12,93 _87.07 _0 

0780.= 1: -16 

EI_EM  OX  STRUCT 
-.4.1203 .12,71 

S102  65.63 6.051. 

Ca()  .81 
TOTAL 99,12 -_9,92 

CA: MG: FE" 100 0 - 0 
CA.: PA' 1 = 4-11  0 0 ).8.9_ 

___-ame1e7-C2i730A_ANOTHER K - FFJ_DSPAR__' 
ELEM  OX  STRUCT 

_ 0a20  2.76  .492 

41203 18.86 2.039 

S102  64.41 5.91 
720  12.85 1.505 

Ca0  .78  .077 

TiO2  .33  .023 
TOTAL 100.97 10.046 

CA: MG: FE = 100 0 0 
CA:  NA: K = 3.71 23.72_72.57 

OXN0.=? -23 

OXN0.=? -6 

OX00.=? -16. 
Sample=? C9304 PYROXENE  OXNO.=T  -6 

OXPO.=? -36 

py  K:F.ELI:ISPAR 

ELL-1  OX  STROUT .  
Na2.0  9.73  1.668 

41203 19.39 2.019 

3i02  67.51 5.966 
720  2.96  .334 

_LAO 
TOTAL 98.07 .  10.025 

_. CA: MG: FE= 1.00. 0_0  _ 

CA: NA:  = 1.86 81.76 16.37 

XN Q. = ? 16 . 

SamPle=? CY26NELANITE 

aiRJgT -. 	 

8h10  .51  .134 

33.17 6.129 

• aDa  

 
3.1-13   

TiO2  3.27  .429 

LL_Cx2OZ .25 ____,034 
1.23  .181 

TOTAL 99.8 17.077 

MG.L.N.G+EE= .  aA52   
CA: MG: FE = 60.91 1.4 37.7 

. 

OXN0.=? -24 

   

   

   

   

   

. 	 . 	 . 

, 	 •-• .•• • • 	 • 



0'304 MELANXTE. 
ELEM 	OX 	SMICT 

M!.f0 	3.68 	.887 
_6i02 	50.25 	_8.12 
Ca0 	13.66 	2.365 

	

_MnO1_._68 . 	_2_23 
Fe0 	24.89 	3.361 

TOTAL 	100.39 	16..799 
MG/MG.FEE= 	20.87 

_ CA:_NOLLEE . = 35.75 

11X40.=? -24 

_ 

13.41_ 50.85_ 

CY30A 
Sample=? CY304 K--FELDSPAR 	OXN0.=? -16 -_ ELEII OX 	_STRUCT 
Na20 	3.02 	.535 
1203 A8,84 2,027_ 
O2 	65.2 - 	5.953 

Ca0 .8 .078 
TOTAL 97.1 10.006 
CA: MG: FE = 100 0 0 
CA:_NA: K = 3.85 26,41. 69.74._ 

CA: 	NA: 	K= 56.34 	43.66 	0 

SamPle=? CY304 PYROXFNE ANOTHER GRAIN 

ELEM §TRUCT OXN0.=? -6 
MLi0 13.76 .766 
41203 1,72 .076 
qi02 5 9 .15 1.947 
Ca0 2 73.3 .936 
TiO2 .48 .014 

-Mn0 .32 .01 
___B...1? .256. 

Samp1e=? CY304 K-FELDSPAR ABOUT ABOVE 
_ _ OXN0.=? -16 

Na20 	1.23 	.22 
_41203 _17..72 1.929 

6i02 	65.12 6.013 

Ca0 	.83 	.01:12 
TOTAL. 1.02.12 16,024 
CA: MG: FE = 100 0 0 

TOTAL 98.1 4.005 
ootwil-rE. 	Z4.95 
CA: MG: FE = 47.8 39.12 13.07 
CA:  NA: K 	100 0 0 	  

_aamploT_CY304.4NOTHER PYROXENE 
ELEM 	OX 	STRUCT 

_Ma10_.__15.,.0_4_, 
A1203 1:4 	.061 

_8102 	52.2 	1.941 
Ca0 	2367 .943 

Fe° 	7.28 	.226 
TOTAL 9_7.22 4.017 
MG/MG+FE= . 	78,68 
CA:  MG: FE = 47.08 41.64  11.28 
CA: NA: K = 100 0 0 

Sample=? CY3O4 PYROXENE 	_1.TX,N0.=.? 
-E 1..±L 	OX 	STRUCT 	 

NuO 	16.78 .917 
_41203 ..9/1 	.041 

6102 	53.42 1.958 
Call 	24.51 	.963 
TiO2 	.25 	.007 
Cr203 .32 	.009 
Fe0 	3.76 	.115 
TOTAL 98.21  4.01  
MG/MGhEE= 	88.86 
CA: MG: FE = 48.27 45.96  5.76  
CA: NA: K = 100 0 0 

S8mpLer? CY304 _ K - F_FLDSPAR 	OX,NO....? 716 _ 
LLEM 	OX 	srFzuct 
No20 	2.98 	.52/ 
412-03 18.97 -  2.042 ----  
6102 	65.12 5.945 
K20 	12.18 1.419 
C80 	.77 	.075 
TOTAL 106.85 10.008 
CA: MG: FE =  100 0 0 
CA: NA: h = 3.71 26.08 70.21 

SamPle=? CY304 FELDSPAR ABOUT ABOV-E.-  
'ELEM 	_0>c_ 

/ Na20 	2.47- .437 
_41203  18.93.. 2.041 

S102 	65.01 
K20 	12.72 
Ca0 	.85 
TOTAL 99.66 

STRUCT 

5.946 
1.484 
.084 
9.992 
100 

4.19 

- ------ - - 
- OXN0.=? -16 

0 	0 
21.8 

CA: 	MG: 	FE = 
CA: 	NA: 	K = 74.01 

Sample=? CY304 K-FELDSPAR 
ELEM 	OX 	STRUCT 

OXN0.=? -16 

Na20 	2.59 .459 
A1203 	 18.74 270::' 
S102 	65.18 5.961 
K20  12.68 1.48 
Ca0 	.8 .078 
TOTAL 97.62 9.998 
CA: 	MG: 	FE = 100 0 	0 
CA: 	NA: 	K = 3.07 22.76 73.38 

Sample=? CY304 K -- FELDSPAR 
	

0XN0.=T -16 
-__EL EM 	GY 

Na20 	3.29 	.584 
_41203_18,97 2.046 

O2 	64.3 	5.883 
__K21T 	_11.94 1.393 

Ca° 	.77 	.075 

TOTAL 101.5 10.03 
___C.4:._U_L_EE.=_100 0_0_ 

CA: NA: K = 3.65 28.46 67.88 

. Sample=? CY304 INC. IN SPHENE 
-__ELEM 	_OX 

Na20 	.47 	.034 
M0,1_ 	 13.48 .755 
41203 1.21 	.054 
S102 	51.94  1.952 	 
Ca0 	23.41 .942 
Cr203 .23 	.007 
Mn0 	.35 	.011 
FeO 	8.9_ 	.28 
TOTAL 103.48 4.035 
.MG/MG.IFE=72.95 
CA: MG: FE = 47.65 38.19 14.16 
CA: NA: K = 96.52 3.40 0 

_  Sample=?  CYHOA 	48001 411 10F 
ELEM 	OX 	STRUCT 	 . 	pxplo.=7 -16 
Na20 	3.38 	.599 
4120$ 19.1 	2.055 
Si0 9 	64.8 9  5.915 
K20 	11.7 	1.362 
Ca0 	.71 	.07  
TiO2 	.28 	.019 

TOTAL  102.99 10.02 
CA: 1161 FE = 100 0 0 

_CA: NA: K = 3.45 29.49 67.06 

Sample=? CY3O4 PYROXENE 
	

OXN0.=? -6 
___ELEM __OX.. _ STRUCT____. 

MOO 	14.28 .796 
41203_1,68_ _.074 
Si02 	51.58 1.928 
Ca° 	23.53 .943 
TiO2 	.6 	.017 
Fv0  8,,34 	,261. 
TOTAL 99.57 4.019 

___MB/MG+FEE. 	75.31 ._ 
CA: MO: FE = 47.15 39.8 13.05 

100_0. 0_ 

Samp.1e=? CY304_ANOTHER PYROXENE_ 0XN0.=1 6 
ELEM 	OX 	STRUCT 

110 	11.57 	.656 
3._27 	.1_46 _ 

8102 	49.61 1.886 
__Cafl 	_22,3_9 .9_12_ 	 

. 	T102 	.65 	.019 
_   

Fe0 	11.31 .36 
TOTAL 100.73 4.05 	 
MG/MG+FE= 	64.57 
OA: MO: FE_.'F...4 7 ■ 3 _. 34.02 	18.67 

' CA: NO: K = 94.02 3.98 0 



CY30A 
_Ei a no:d 	 D_ A R T_ 

EL.EM 	OX 	STRUCT 
- L1 ,3 0 	13.07 

41203 	2.74 	.121. 
_ 6102 	. 1 

CO 	23.24 .933 
_ 	 ________ _ 

F 0 	9,. 13 	.283 
_ TOTAL 100.26 _ _4,004  

118/1 .10+17 E= 	71.35 

CA: NA: F 	100 0 0 

Saar.,  e=9 	1:Y30A 
IN CONTACT WITH 

CLEM 	OX 
Ista.2.0 

HYBRID PART 	(MPH]. BOLE_ 
ABOVE 	_ 0 X N O. 

ST RUCT 

880 9.8 2.224 
_A I 203_ _ 2: 	1 87_ 

8102 39.03 6.068 
_ .409 

C 	c.) :11.03 1.799 
T1.02 1.03 .124 
Fir10 .58 .075 
Fee) L:?.0.36 2.593 

TOTAL. 98,91 16.363 

11110 1.3.4 .748 
1:11203 2-82 .124 
3.4..t-L2 
Opt.) 23.42 •94 

. 
Fe° 0.'76 .274 

TO A 
G / MG+F E:= 73.19 

_CA: 	.110.2 _EE = 47,91_ .38,12___ 
CA : 	641 	K = 100 	0 0 

.Fr 	C Y 30 A  _ B TO_ PART PYROXENE. 
ELF. M 	OX 	STRUCT 	 OXNC). =? 

4 . 62 	.0 ,16 
MLIO 	1.1..56 	.655 
41203 _ 3, 1 . 1  
8102 	49.61 1.886 
Ca0 	 22.93 .934 
T102 	.75 	.021 
tin° _ 	.4 	.013 
Fe0 	1.1. 	.35 
TOTAL 98.82 4.046 	  
MG/ MG + FE= 	63.1.7 

_ Cl: MG: . 19E: = 48.1? _ _ 33.78 . 1(3 .05  
CA! NA: K = 95.31 4. -69 0-  

SamPle=9 CY306 BIOTITE 
-__ELEM 	OX.. 	STRIICT 

MFIO 	16,37 1.715 
__11203_1,1____ :Lao 8 	 

E31.02 	43.38 3,05 
	9 

Ca0 	.45 	.034 
	-01 9  

Mr•JO 	.4E3 	.02(3 
Eel) 	1_3,6 2 	•918_ 	 
TOTAL. 89.66 7.762 
1ia/11G+ Et9 ... 	65.13 
CA: MG: FE = 1.27 64.3 34.42 
CA.; NA: 	= 3,94 0606_ _ 

Sample..? CY30A ANOTHER PYROXENE 
_ ECEM 	OX 	STRUCT 

1190 	15.01 	.8'3 
41.203 	1..4 	061. 
Si 02 	52.45 1.947 
CO 	23.72 .943 
T 02 	.4 	• 	.011. 
FeD 	7 	.21.7 

__LOTIA L. 	4,009 
/ + 

42..39 ._ 41.71_ 10.9 . 
CA: NA: K = 100 0 0 

-6 	_ 	 CY30A BIOTITE 1 .17611 D PART 
EL.EM 	OX 	sTRucT 	 oxNo • 
m!Ao_ _ 18.49 . 1.967 
41203 13.93 1.171 

_ 
K

- 

20 	10.26 .934 

T.102 	1.05 	.056 
L018 	 

Fel

- .

) 	15.37 .918 
TOTAL 94.93 7.964 	 
MG/M[1+17 E= 	68.18 

	

MG: .CE.= 	_ 62.27 31.4 
CA: NA: K 	4.01 	0 95.99 

S MP" e 	FELDSPAR 	OXN0 	-16 
____ELEM _ QX 	SIRUC:11._ 

N.20 	2.4 	.426 
__AI 203 	 _ 

8102. 	64.97 5.952 
_ 13,07 _1.523 ___ 

C a 0 	.8 	.073 
_ 1.0,01__ 

Samp  I e=? CY30A K-FELDSPAR 
ELEM 	OX 	STRUM 
Na20 	1.13 	• 203 
41203 17.83 1.942 

_ SiO2 	65.1 	6.002 
120 	- 1.3.03 	1 - .72 
C .a0. 	.88 	.087 

-6 . 	TOTAL101.5 10.009 
CA: MG: FE = 100 0 0 
CA: NA: K = 4.22 9.85 85.92 

SarAP). e= C Y $0 A NA-E ELI; 8 P rn ■ R 
_ 

Na20 	11.88 2.01.5 

8102 	68.63 6.008 
20 _ 
T OT A t.. 102.44 	10.038 

__CA.1__M.G.:__EE_E 	748E+7 
CA : NA: K = 0 97.96 2.04 

0 X N 0=9 16 

- 11 	Samele=? CY30A 	E EL D SP A R 
	

OXN0.=? -16 
_ ELEA 	OX_  SIR  I IC T 

Na20 	8.24 	1.425 
41203 	:18.74 	1.9 7 1 
8102 	67.19 3.994 
K20 	5.53 	.629 
Ea° .31. .029 
TOTAL. 99.9 1,0.048 
CA MG: FE = 1.00 0 0 

	

NA: K 	1...39 .  63.41 	30.2 

_ 	I P 1 pT 07.304 E E L DSE R _ 
ELEM 	OX 	STRIJCT 

--Na20 	8.91 	1.526 
61

- -

203 19.16 1.995 
3 .102  _6E1..07 _6.013 
(120 	3785 	.434 
TOTAL_190.3_9.960____ 

CA: MG: FE = 2.14748E+7 
CA: NA:  K = 0 77,86 _22.14 

_Sawrz_le= 7  E21'304 MEL ANITE 
ELEM 	OX 	STRUCT 

1190 	1.87 	.454 
612.03 	LOB 
5102 	49.8 	8.135 	. 

94 _ 2..0.99._ 
M n 0 	1.23 	.173 

_Ee0 	.27,93 _3,816 
TOTAL.. 102.77 	16.89 77-  

	

___11.G.61G+FE= 	
- CA: 11 01 FE = 32.84 7.17 59.99 

	

_CA 1___N A ;  K 	1i0....7 0 

OXN0...? -6 

.0 X N 0 ? 

^ 

-11 

CA: MG: FE = 27.19 - 33-+:62 . 39.19 -  
MG/MG+FE= 	 _ 

EA1 NA: 	= 58.13 28.66 13.21____ 

SamPle=? C7304 PYROXFNE HYBRID PART 

ELEM 
	

OX 	STRUCT 
	 UX,NO . =9 

GXNO. 	1.6 

^ 

HYBRID PART 

OXN0.=? -6 

0 XN 0 	-13 



CY30 
-16 

C“0 

101. , 1 0, 3. 
CC.  r16,! rE = lt/L,  c,  0 

1.39 

C .% 

Sample=? CY30C2 PYROXENE 	OXN0.=?--6- 

	

OX 	 STRUCT 	 

	

MO 	16.33 .895 
__A.1203____1._45___ 

6102 	52.95 .  1.946 

	

.Ca0 	24.56 .967 
TiO2 	.27 	.007 

	

FeO 	4.46 	.137 
TOTAL 402.4 4.015 
MG/MG+FE= 	86.72 
CA: MG: FE = 48.37 44.77 6.85 

	

--Gample=?-C-Y-30C2-PYX-.- 	OXN0.=? -6 

	

ELEM 	OX 	STRUCT 
16.45 .698 

A1203 1.11 .048 
8102---53.61 

	

Ca0 	24.58 .965 
-7- 

	

FeO 	3.91 	.12 
--TOTAL - 103.44 -  4.003 

	

MG/MG+FE= 	88.21 

CA: NA: K = 100 0 0 

Sample=? CY30C2 FELDSPAR 	OXN0.=? -16 

	

--ELEM 	OX 	STRUCT 	 

	

Na20 	2.47 	.436 

	

-A1203-10.57-1.998 	 

	

Si02 	65.44 5.972 
- 

	

CaO 	.94 	.092 

	

-1102- 	.25 	.017 
1  TOTAL 101.88 9.95399 
-CA:- MG:-FE-= 100-0 - 0--------- 

CA: NA: K =4.68 22.17 73.16 

Sample? CY30C2 FELDSPAR 	OXN0.=? -16 
--ELEM----0X----STRUCT 	  

	

Na20 	2.87 	.507 

	

- -A1203 19.1 -2.05 	 

	

S102 	64.99 5.917 
-11.54-1:34 

Ca0 	.98 	.096 

	

-402-- .52 	.035 	  
TOTAL 101.6. 9.945  

Sample=? CY30C2 K- FELDSPAR 	OXN0.=? -16 
ELEM 	OX 	STRUCT 
Na20 	2.84 	.502 
A1203 19.58 2.098 

K20 	11.03 1.20 
--Ca° -• 	.94 	-.091 

TiO2 	1.4 	.096 
-- TOTAL- 99.73 9.907 --- 	•-- --- 

CA: NA: K = 4.06 26.8 6E1.34 

Semple? CY30C2 PYX 	OXN0.=? -6 

	

STRUCT- 	 - ' 
0140 	15.07 	.833_ 

- - A1203 - 	.122 	- 
Si02 	51.34 1.902 
Ca0 	 
TiO2 	.77 	.021 

TOTAL 102.69 4.015 
	MG/MG4FE= 	 81.03 	  

CA: MO: FE = 47.02 42.20 9.9 
= 100 0 0 



CY31 
rY71..._EiRoxEME 	Oxfq.P..=_IL.-6.... -- 9ic!=? CY31 K-FELOSPAR 

MJ0  7•45
""'"? -16  ' 

EL EM 	OX 	STRUCT 	• 
ELM 	 STRUCT -__12.0____::-.1,2:____e_IIi__ . 	_____ 	 N820 	2 11  .465 

h1 2 0 8  1,1 	,051 	

- 

Si02 	64.88 5.953 
3102 	50.01 	1.964 - 	 F20  
0 ,0 	1.9. 61  _..1127 ____ 
Mn0 	1.16 	•089 	 .....±7TAL.1.052?Z _ ..___ 

 100 0 0 

	

TOTAL. 101.64 4.123 	 __Cili___NIAI__K 	 37 7 -  '. 7.5....21 	712. A.98 

 

,  A-,  , V: 1 

	

CA: MG; FE .,--, 44.87 	23.66 	31.47 

ELEM 	- OX 	:8TRUCT 	
(710..'?_a16 S

- 

-Ed_PO L_E_- 2,:a.,_::0 .21,46 0 	_  ___LziaEig=?_CY:i.1_1:;7FEL&K'OR • 

Szwiale=? CY81 ANOTHER PYROXENE. OX0111.,.7,11.2..6  --Na20.__2,1.:14  
ELEM  OX  8TRUCT  --  A1203 18.12 1.96 

aia2  Aa,27  

ti "..2'_; 	
13 	 1 .25 1.55 

	 .71 	 ,07   
TOTAL 97,91 10.04 
Cis.11.__11G_L_E_E_E_ 	 10c2__A___O____ 
CA: Nig: R .: 3.35 	22.10 	12 

	

MO/MG÷FF= 	45:7 	
.........a2E,Ed.2_11:]Ln_EY.RoXENE 

ELEM 	OX 	STRUCT 

 

Tuni_ lc m.14 4.094 	 .OXINO.? -6 

	

CA: MG: FE = 46.14 '21.61 29.25 	 ___N820_ 	2 .55 	.1 9 5 

	

CAI NA: K = 85.57 14.43 0 	 0:10 	6.18 	.361 

CY31 ANOTHER PYROXENE  

- 

Si02 	50.27 1.935 

REM ,  OY  2MICT  -- ---X46-T-7--6  -  G80  19t3 2  
_.,- Mn0  1.12  .03a 

W320 	1.51 	.112 
. 	N!;!.0 	1(....!.,98 	.626 	 Fe° 	19.61 	-647 

A1203 1.8 	.059 	
TOTAL 100,218 -4.-09 

31.02 	51.17 1.956 	 M0LN0 .1- FEd= 	3 6 	 

C80 	21.90 ,V 	
CA: MO: FE - 44.72 • 19.9 85 

MGO 	.21 	.026 	 cAi Wi K 	90.75_1'7.25 ._0 

Fe0  12.23 .391 
TOTAL 1.03,49 1.07 
MG/MG+FF=  61.55 	 J.18mple=21  CYZI K-FEEDM"AR 	OXN0,1 -16 

	

CA: MG: FE =. 46.95 82.66 20,4 	 ELEM 	OX 	STFUCT 

CA: MAI K = 98.93 11.07 0 . 	 ___Na20_ 1.25 	.22A   

A1203 18.29 1:986 

	

I, 	 O 

 

e  1  YR OXENE  XNO.'2'1?_-6 	
. 2102 	64:.92 . !111.981 _ 

138ifia_ CI0. P 

ELEM 	OX 	STRUCT  
r-K20 	14.66 1.723 

	

.086 	 
_0____1._._.1.6._ _.....08.6._____ 	•________ 	

flaO,27 
TOTAL 99.06 10 

MO 	11.ia 	.637 CA', MC:',_:_FE. . ,_10_ 9_ o 	_ 

8102 	51,28 	1.958 	
CA: NA; K = . 1....23 	11.02 	94,75 

c•:;10 
MGO  .88  .027 	 Si'iMP1Q..? CY31 AW0THa7 PYRO -x-E.NE  OXi'l , =i 

___FILa 	12.._2__.39  	_ 	 _ ELEM  OX  STRUCT 

	

TOTAL 100.19 4.06 	 N820 	2.86 	.22 
__..N.Wmcii.±FF.- ___ 	 62, t+.10 	5.92  .85 

.  co: MG: FE =4/83 	32.27 20 -..1-2-  A1208 .91 	.042 
Si02 	49.91 1.979 	 
C80 	19.03 .809 	

_ 

1.14 	.032 Mn0    
20.22 .671 Fe0 

TOTAL 100.13 4.109 
MG/MG+FE=  34.28 
CA: MG: FE = 44.21  19-13 :36.:6Y 
co: Nu-3I 0', = 78.62 	21.82 	0 

S8ff:Ple=T  CY31 
ELEM 	OX 

K-FULTISPAR 	-61,-4o7, 
STRUCT  • 

A1203 	la,18 1.935 
3102 	5f.; '1.987 
1120 	16.:32 1.929 
CO 	.92 .092 
TOTAL.  98.01 9.789 
CA:  M0:  FE = 100 0 0 

CA:  NA:  K 4.55 0 95.45 

00820 1.93 .116 _ 
(1,19 7.93 .462. 
A1. 203 2,68 .124 ' 

S102 48.58 -  1.901 
20.67 .866 

TiO2 .5:8 .016 
MGO .29 .03 
F ,F20 16.79 .549 

____CAI__NA.:__K__2LL,a2__E....6.3 

Sarfle=? 	11 31 

0 

K-FELDSPAR 0›..INO.=7 	-16 

ELEN  OX 

-_N.820 	 ',2.72 12.4  

A1208 	18.22 
Si 	65.37 02 

STRUCT 
_ 

1.90 	---- 
5 1_99_ 

::.  1.3..:. 
.065 

K20 	13.02 
.66 885 

TOTAL 92.61 
CAI 	MG: 	FL. 	= 
CA:  NA:  K = 

10.023 

 

100.  0  0 

	

3.14 	23.B7 73,49 



____Satior1.e:?_CY..3.2_11ELnNIIE 
ELEM 	OX 	STRUCT 	 __amE111.=? CY.1.1._2JaNER_K=ULDPOR_ 

A1203 1.95 	.27 	 - IL:i20 	32.9____._EZ!)._ 
ELEM 	 STRUCT 

	

-__1. 1.0____,5 6 	.(1:79 	 OX 	 OXN0.=? 

S.102___31,29_4 , 1_______ 	_ 	 11110 	9.34 	2.125 
_A1203  11.72 2.100_ 
Sill 2 	40.28 6.15 

1.71 	.333 

	

__ 	
K20 
Ca0 	10.96 1.792 
TiO2 _.65 ____.075  
8,0 	1.39 	•10 

M0/M014:E= 	3.63 	 __Fe() 	Z0.66_2.638  

	

____CA_I_MILI_EL9...62___1,.A8___36,..8 ,3 _ 	 TOTAL 98.91' 16.375 

CA: NA: k = 100 0 0 	'M0/3101-FE= 	44.61 
CA: MG: FE • 27.34 32.42 40.24 
Q .A: N61 K_=_57.83 31.43 10,75 

Ca0 	31.61 3.93 
2.27 _ 

Cr203 	.31 .029 
mtAG___1,u.. ...107_______ 
Fe° 	26.38 2.589 

-2:3 

CY32 
____12imp1e ,--1'_CY.32K-EkLDSPAR_ENCLOS08 

OUART,: GRAIN _ 
-ELEM 	OX 	STRUCT 	 „..0XN0.=?_.716 

Na20 	1.11 	.190 
61203 • 18.16 	1.976 
6102 	64.77 5.981 
K20 	15.09 1.778 
Ca0 	.87 	.086 

CA: MO: FE = 100 0 0 
CAI _NA:• -- . 4,17 _9.6_ 	_ 

SAmn, 1e---?.13Y32 ANOTHER. FELDSPAR 
ELEM 	OX 	STRUCI 

61203 12.0 	2.007 
_8102. 	.65.91. 5,969_ 
k20 	9.89 	1.143 

TOTAL 102,57 10.017 
CAI NG' FF = 100 0 0. 
CA: NA: K = 2.84 41.16 56  

Samp1o=? CY32 K - FkIDSPAR 
	

O XN0 .=? 
_ _ 	STRUCT 

1.6 	.287 
61203 10.27 1.908 
6102 	64.84 5.978 
K20 	14.49 1.704 
Ca0 	.6 	«079 
TnTAI 102.7. 10.03 
cn; mo: FE = 100 0 0 

_CA .: NA: K = 3.62 _13.06 82.32 

Sample? CY32 K-FELDSPAR 
FLEM 	OX 	STRUCT 

61203 	1.11,52 	2 011 
_SiO2._. 	 961_ _ 

R20 	14.68 1..726 
_FaO. • t12 	..087 

TOTAL 100.87 10.002 
CA:_1l0I__EE_ , 10.0 _O. 0_ 
CA: NA: K= 4.29 10.69 85.02 

18(811, '- 2' -16 

Sample=? CY32 K-FELDSPAR_ADOUT_ABWE 	 S.. 	.=T CY32 PLAGIOCLASE 	OXNe„, 
'ELEM 	OX 	Sir UCT 	 LIXN0.=?..716_ 	_ ELEM 	__OY 	SIPUCT 	 

. Na20 	3,9 	.687 	 _____ 	1' .0 	10.14 1.732 
61203 	10.63 	1.997 	 Fi1") 01_ ':'1 t_12 	2, 192 	_ _ . . 

3.974 	 Si 02 	65.82 5.>802 
K20 	11.9 1.207 	 U_fl_ 	..86 	,..O.W- 
Ca0 	.7 	,068 	 C50 	1.74 	.164 
TOTAL 101.04 	10.013 	 __Et:!11 	Lai_ 	0_23__. .. 
CA ; il 6; FE ,:. 100 0 0 	 TOTAL 98.32 	10.014 

	

CA: NA: K 	3.33 33.64 63.03 	 maziloili- 
CA: MG: FE = 87.7 0 12.3 

Sample=? CY32 1iINE79L??2' OXN0 - 	-6 	CJI: NA: K = 0,23 06,!:[: 4,32 ,..,?  
__ELEM. 	OX  ____STRUCT______ 

1E,:20 	.57 	.038 	 Sam;,-1 ,, T  CY32 PLACVOCI_,ASE NI'O'r 	ri :,1..87 
_fd2.133__39.9 1 .632 __________ 	 EIEM 	OX 	STRUCT 

8102 	45.29 1.588 	 ..„ 8a2e 	5.65 _1 ...657 
_r)0 _ 	11.3 	.505  	 • 61.203 22.03 2.295 

C10 	.69 	.026 	 S102 	64.54 5.713 
_J1e02. 65 	„0. -2_9 	 K20 	1.36 	.151. 

TOTAL 92.42 	3.868 	 1. i.30 	.-) 	.19 

	

___MO/1:1aFF.F= 	0 	 Fee 	.41 	. .03 
CA: MG: FE = 24.76 0 75.24 	 __TDRii-,.. 9 7.54 	10 ,,0.43 ._ 
_CIO_BAl_k__a_4_,_57_6 ,68 __OB,..95___ 	 MG/MO+FE= 	0 

CA' Ill-I: FE = 86.36 0 	13..64_ 
Sav(Ple=T CY2 MELANITE 	UXOLJ.=? -24 	 CAI NA: K ,,,, 9.5 82,81 7.7 

. ELEM 	OX 	STRUCT  
-- SmPle :r.---T? --aj-2. DI6TiTE NEXT TO :=11)'. 4-  

' iilii0 	,48 	.a27 
118 	 ELFM 	OX 	STRUCT 	 OXNe.=? 	' 

137 	 MEW 	17.96 1.94 
S102 	34,7 	6.  A1203 . 13.64 1.143 

. CiLO__ 	31.85 6.035 	 
TiO2 	3 	.399 	 6102 	41.09  

	

 	
C

K20 	9.85 	.894 
_1400_ 	1.12 	.168_ ________ 

	

Ca0 	.53 	.041 
Fe0 	26.86 3.973 
_TOTAL_100.22 17.257 _  

110/11G+F E= 	3.1 	 MHO 	.92 	.085 

	

Fe0 	15.1 	.898 

	

5_ ..1. CALMG: F 	.,.9  
TOTAL 96.26 7.904 

CA: NA: k = 100 0 0 MO/MG-WE= 	67.95 • 
CA: MG: FE= 1.44 66.97 31.59 

Sample=? LY32K-FEDISPAR 	.0.X.N.0...E..1_1-.1.6. 	CA: NA: K = 4.39  0 92.61 

_ ELEM 	OX 	STRUCT 	 ____Sama1ea?_CY321k=FELD_SPAR NEXT TO 
Na20 	3,08 	.54 	 IADOME_ELASIOCLASE 
61203  12,74  2.021 	 _ELEM 	OX 	STRUCJ 

• S102 	65.07 5.981 	 Na20 	3-.44 	.607 
K20 	12.38 1.445 	 __.6.12.0.3_1..2...0_6_ 2.0a____ 

, 	1.-, ,, 0 	.76 	.074 	 S102 	68.14 	5.936 
TOTAL 102.20 10.031 	 __K20_ 	11.56 1.315 . 
CA: MG: FE = 100 0 0 	 Ca0 	.77 	.075 
CA: NA: K = 3.59 26.23 70.18 	TO1AL__100_,21___10_,01.3 

	

CA: MS: FE = 100 0 0 	
CA ; _NO ; K  .= 3  , .7 29.95 6_6,35_ _ _ 



1 a20 	3.18 	.564  
A1203 16,23 1.966 
3102 	65.18 5.989 
K20 -  ' f2.41 	1.443 
Ca° 	.7 	.069  

TOTAL 101,89 10.036 
CA: MG: FE = 100 0 0 
CA: NA: K = 3.32 27.1 69.58 

Sample=? C933B FELDSPAR ACUTE PART 
- ELEM 	OX 	STRUCT 	OXN0.=? -16 

. Na20 	2.71 	.482 
d1203 17 , 52 2.003  
63i02 	64.86 5.953 

' 520  13.03 1.53 2_____ 	___  _ 

Ca0 	.81 	.08 

17 , 7_ 
0 

OXN0.='' -11 

TUN._ 102.83 10.05  	 __MO/MG+FE= 	53.89_ 	_ 
CA: MG: FE = 100 0 0 	 CA: MG: FE = 1.38 53.15 43.47 
CAJ NIL E  = 30112 03.0 2  77 ,...lh 	 RAI_KA: K = 4.0h 0  

__TOTAL .102,_11 
MO/MG+FE= 
CAL_Lal_FE = 

_4,046_ 
65.48 

01.,21 	33,66 
CA: 	NA: 	K 	= 95.e7 	4.13 

Sample=? 0933E BIOTITE . 
FIFM OY STRUC3 
Ma° 13.38 1.461 

___AIL2D3 15.65 1.351 
S102 36.67 2.685 
621 9.61 .896 
Ca0 .49 .038 

Mm0 .27 .017 
11e0 -) 0..._4 1.. 2 5 

TOTAL 98.91 7.394 

0Y 33 
oxp4o. ,,, ? -6 ELEM 	OX 	STRUCT 

- MLA 	 _ 
A1203 2.15 	.095 
3602 	51.15_ 1.917_  
CdO 	23,9 	.96 
1102 	.72 	.02 
Fe0  S. :i3 	.267 
TOTAL 100.17 4.016 -  -  . 
MG/ML..jFE= 	73.93 

_ 	 48.39 38.16 13.46 
CA: NA: K = 100 0 0 

SamPlt:,-? 169332 ANOTHER PYROXENE 	OXN0.=? -6 
_ ELEM 	OX 	STRUOT 

Ma0 	13.81 .772 
A1203 2.43 	.109 
1102 	50.44 1,391 
r,D 	23,94 .962 

-71:102 	1.03 	.029 
Feft 	8°27_ .259 
TOTAL. 100„19 4,022 
MG/MG+FE= 	74.SS  

_SamPle=? CY33EK-FELDSPAR_ 
ELEM 	OX 	$TRUCT 

_Na20 1.02 _ _084_ 
11203 17.91 	1.951 
8102  64.9 	5.996 
620 	15.24 	1,79e;-- 	 - 
Ca0 	.91 	.09 
TOTAL 98.07 10.017 
CA: MG: FE = 100 0 0 
CA: NA: K = 4.35 -  8.89 06,76 

Sample=? C,933E ANOTHER K- FELDSPAR 

Na20 	.97 	.174 
i213 17,67_16,92i. 
SiO2.  64.84 6.004 

ra0 	.88 	.037 
_rJIiiL973to .694. 

CA: MG: FE = 100 0 0 
_-_4.138<25 _87.62 

CA : .iG: FE - 43.27 38.71 13 	 ____EIV,w31__J-(E_MOLL,_.K-EFIRSRI0T41. 
CA: .  NA: K = 100 .  0 . 0 	 ELEM 	OX 	STRUCT 	

OXN0.=? 

	

-1,020 	_._97 	_._,L .Lt 	 ___ 
Sample=T 0933B MELANITE 	'0X60.=T -24 	A1203 17,82 1.939 
EL EM 	OX 	sTruri -. 	 __810.2 	 6_5_,12 _6.011_ 
A1203 4.1 	.396 	 620 	15.19 1.789 
Si02 	35.13 	6.118 	 ati  ,..2.1.__09 	 __ 

__Ca1__ ._322_76 6,061 	. 	 _ 	 TOTAL 100,63 10,003 

TiO2 	3.45 	.448 	 . 	CP,: .M_G_:__FE = 100 0 0  	__ 

Mn0 	,32 	.047 	_ . 	__ 	 co: NA: K = 4438 8.48 87,14 

	

Fe0 	23.65 3.415 	• 

	

MO/MG+FE= 	0 
U 

CA: NA: N = 100 0 0 

101:101 oT 
- 

CY33D PYROXENE 

	

ELEM 	DX 	sjpHrT   

14.66 	.815 

	

__5 -L2n7, 2,17 	.0 9 5 

	

S102 	510134 1,914 
C.d.D 

	

TiO2 	.65 	.018 
Feo  
TOTAL 102.01 4.013 

CA: MG: FE = 46.96 40.93 12,1 
CA: HA: K = 100 0 0 

Eample=? CY33D APLITE PART aA)SPAR 

	

ELEM 	OX 	STRUCT 	- 	 OXN0..? -16 
. 

Sample=? C933E ANOTHER CRYSTAL 
ELEM 	OX 	STRUCT 
Na20 .54 .097 
AI .203 17,09 1.953 
8102 64.75 5.996 
K20 15,91 1.383 
Ca0 .88 .087 
TOTAL 101.79 10.016 
CA: MG: FE = 100 0 	0 
(7,): NA: K = 4.21 _4.69 

__Samale.01_2633E.P21R0X81E 
ELEM 	OX 	STRUCT 

_ N20 	.0,_1 • ,04_ 
.613 840 	11.36 

..2:12..°34,9Z________ 
S102 	43.17 1,83 
r.n  22-7" tc;-)E3 
1 . 102 	1.22 .035 

_linO____..32 ...01. 
Fe0 	10.66 .339 

9r. -.1 

!,6 

SailLal ,.= T C'0331 FElfISLAB 1-irlaill_PAKTI 

	

ELEM 	OX 	STRUCT 	 0X1.40.,_?-_16 

	

_ Na20 	3.06 - . 542  -  -- 

41203 18.97 2.044 
_510:2_ 61,95_ 5:936_ 

	

620 	12.24 1.427 

	

_2,1a 	.78 	.077 	  
TOTAL 102.05 10.026 
CA: MG: FE = 100 0 0 
CA: NA: K = 3.76 26.49 69-.55 	 

	

____Szmaleaa_Gra3.E.U.ROXEEE 	0660.=? -6 
ELEM 	OX 	STRUCT 

SISAl 	14,"8 	.2.92 	 
311203 1.87 	.082 
Ei02. 	. 
Ca0 	23.32 .93 
TiO2 	.63 	.018 
Fe0 	7.81 	.213 
TOTAL_ 101.62 . 4.003 
MG/MG+FE= 	76.52 
CA: MG: FE =  47.33 40.31 12.37 
CA: NA: K = 100 0 0 



CY33, CY34 
Sample=Y CY34PYX. LATH SHAPED 	OXNU...? -6 

3.79 	.207 
- ------- 

61 . 203 1.25 	•057 
--8:02 	51.32 -2.004 - - - 	- 

Ca0 	17.67 .74 
- -- 	 

FeO 	10.45 .603 
-TO rAL 102.87 4.111 - 

MG/MG-I, FE= 	39.50 
-CA: MG: FE = 42.50- 22.73 -34.7 
CA: HA: K = 72.05 27.95 0 

SamPle=? CY34PYX. CLOT 	OXN0..--? -6 
'CLEM 	OX 	STRUCT 
-Na20---.69- 	.051 

M.10 	11.62 	.650 
-A1203--4.19 	----------- 
S102 	48.67 1.847 

-C-a0 	 23.37 .95 
TiO2 	1.1 	.031 

.00B - 
Fo0 	10.12 .321 
--TOTAL 102.79 -4.054-- 	- 

MG/MG4FE= 	67.21 
--CAS-MG: FE = 49.25 34.11 	16.64 

CA: NA: K = 94.91 	5.09 0 

SamPle=? CY341-YX. 	 OXN0.=? -6 
ELEM 	OX 	STRUCT 

MaO 	8494 	.512 
-61203 2.61 	.110 
8102 	50.36 1.936 , 

-Ca0---- 21.11 	.87- ---- 
TiO2 	.5 	.014 

-Mn0- 	,66 
Fe0 	13.75 .440 

--TOTAL-103.57 -4.050- 
MG/MG-4-FE= 	53.33 

--CAl-MG: FE" 47,54 - 27.98 .-24.48 
CA: NA: K = 86.22 13.70 0 ,  

SamPle=? CY34K-FELDSPAR C-BARIUM 
--ELEM---OX-- -STRUCT-------- -0XMO.=? -16 

Na2O 	2.14 	.378 

SiG2 	63.38 5.759 
, K2O -10,6- 

Ca0 	,8 	.078 
---• 

Fe() 	.53 	.04 
---TOTAL-98.9- -9.80099- 

MG/MG4-FE= 	0 
- GAI-NA:-K-=-4-,63----22,43-- 72.94 -- 

---EamP3e=?-C-Y34 PYX. OXN0.= ?  -6 
ELEM 	OX 	STRUCT 

---Mg0----13.41 -.748 
61203 1.08 	.048 

-S102---52.65 1.971 
Ca0 	23.06 .957 

--Mn0--- .27-- -.009 
Fe0 	8.74 	.273 

--TOTAL 102.94 4.006--- 
MG/MG4FE= 	73.26 

48.38 -37.82 -13.8 
CA: NA: K = 100 0 0 

Sample=? CY34 K-FELDSPAR -16 
--,-LELEM_OX_STRUCT rD.=?   Na2O 	2.22 	.396 

61203 18.44 1.995 
8102 	65.03 5.967 
1s20 	13.15 1.54 
Ca0 	.91 	.089  
Fe0 	.24 	.019 
TOTAL 103.69 10.006 

--CA :---NA:.  

Sample? C933C AMPHIBOLE?? 

TRUCT 	- 	-- 
M10 	16.22 3.622 

-A1203 -14.34 -2.533 
Si02 	40.13 6.013 

CiO 
-10.31-1 

.67 	.100 
-TiO2 --1.62 
Mrin 	1.01 	.128 

-Fen - 15.7 
fOIAL 95.29 16.524 

--MG/MG/FE=- ---64.81 - - ------ ----- 
CA: MG: FE 	 1.9 63.58 34.53 

_CA:-NA: k.= '5.19_ 0_ 94.81_ 

OXN0.=? 723 

MG/MG+FE= 	69.63 

SamPle=? CY33CPYROXENE 
-ELEM-. 	-STRUCT-----------  

11a20 1.35 .1 
,58-----------------  

61203 2,32 .105 
-0102-- --- 

Ca° 21.94 .898 

Mn)] .34 .011 
-Fe() ---- 12.75- --.407- 

TOTAL 104.91 4.05 
- - MO/MG+FE= 	-58.76--  - 

CA: MG: FE = 47.64 30.77 21.59 

-6 OXN0.=? 

6aml-, 1g,e=? 	CY33E OX190.=9 -16 

N320 2.15 .378 
61203 19.07_  2.059 

SO2 64.75 5.93• 
20 13.12 1.533 

Cal) .92 .091 
TOTAL 98.27 9.997. 

PIE 	= 100 0 0 
CA: . NA: K . = .  1 . .5.5 .  10.88 _76,52 

_ Sample=? CY33C DIOTITE.ON.MAGNETITE 
ELEM 	OX 	STRUCT 	 OXNO.=? -11 

-__MFAL___ 18.29_ _1,935 
61203 14.36/  1.201 

40,6' 2.081___  
K20 	10.42 .943 

__Ca0____.66._ 
TiO2 	1.05 	.056 
11n0 	.39 	.023 
Fe0 	14.23 .844 
TOTAL 90.44 7.933 

Sampl.c.=? CY33CK-FELEISPAR 	OXN0.=? -16 
OX -STRUCT 

Na20 1.47 .262 
61203 18.86 2.049 

5.93 9102 64.45 

Ca0 1.08 	' .106 
-Fe0---.32---.025 	 

TOTAL 103.55 9.99 
--CA:-NA: 

-7-SamPle=?-C-Y-34--BIOTITE 	-0XN0.=?--11- 
ELEM 	OX 	STRUCT 

11.97 1.321 	 
61203 13.59 1.185 

-Si02-- -----30.48 2.849 ----------- -- 
K20 	9.91 	.936 

-6a0 	 .56---.-044 	  
1102 2.27 .126 

-Mn0 .67 .042 
FeO 22.53 1.395 

--TOTAL-97-r1 	7-.-898 	  
MG/MG-4FE= 	48.64 

-CAI-MG:- FE- =-1-.59 --47-.86--50.54-
C6 NA: K = 4.49 0 95.51 

-Samp1e=?__CY34, N-,FELDSPAR- 	OXN0.=7_=.16_ 

ELEM 	OX • STRUCT 
- 	_.299 -- 

61203  18.22 1.963 

K20 	13.31 1.552 
_Ca0______ 94 

TOTAL 101.9 9.927 



_Sample=?_CY35PyROXENE . 0XN0.=? 
ELEM 	OX 	STRUCT 
Na20 2.1 .156 
MO 10.25 .585 
A1203 1.19 .054 
8102 51.6 1.976 
Ca0 20.69 .849 
Mn0 .53 .017 
FeO 13.64 .437 
TOTAL 103.6 4.074 

	

MG/MG+FE= 	37.24  
CA: MG: FE = 45.38 31.27 23.3E 
CA: NA: N = 84.48 15.52 0 

Sample=? CY35K-FELDSPAR 
	

OXN0.=? 
ELEM 
Na20 	2,26 _.402 	_ 
A1203 18.5 	1.998 
SiO2 	65.25 5.977 
K20 	13.25 1.549 
Ca0 	.73 	.071 
TOTAL 100.92 9.997 
CA: MG: FE = 100 0 0  
CA: NA: N = 3.51 19.88 76.61 

Sample"? CY35 MAGNETITE 
ELEM 	OX 	STRUCT  
MO 	.7 	.097 
A1203 .94 	.104  
TiO2 	.92 	.064 
Cr203 .28 	.021 	 
Mn0 	.74 	.058 

__Ee0__  96.43 2,53  
TOTAL 95.4 7.874 

	

MG/MG+FE 	1.7  
CA: MG: FE = 0 1.27 98.73 

Sample=? CY35 PYROXENE flXNO? -6 
ELEM 	OX 

	
STRUCT 

Na20 	1.55 	.115 
MO 	10.79 .616 
A1203 1 	.045 
Si02 	51.38 1.965 
Ca0 	21.24 .871 
TiO2 	.35 	.01 
Mn0 	.54 	.018 
FeO 13.16 .421 
TOTAL 102.85 4.061 
MG/MG+FE= 59.4 
CA: MG: FE =43.65 32.29 22.06 
CA: NA: K = 88.34 11.66 0 

Sample=? CY35 K-FELDSPAR 	 -16 
ELEM 	OX 	STRUCT  
Na2O 	2.33 	.414 
A1203 18.67 2.017 
blU2 	63.01 
K20 	13.21 1.545 
Ca0 	.77 	.076 
TOTAL 102.4 10.011 
CA: MG: FE = 100 0 0 
CA: NA: N = 3.73 20.34 75.92 

Sample=?_rY3_5_A1IEIHER_EY.R.OXENE_ 	 -6 
ELEM 	OX 	STRUCT 
Na2O 	1.52 	.112  

. MAO 	11.84 .67 
A1203 .64 	.0 29  
Si02 	52.32 1.785 
ran  71.6  878  
Mn0 	.45 	.015 
Fe0 	11,62  .369  
TOTAL 103.31 4.058 
MG/MG+FE= 	6.1.49  
CA: MG: FE = 45.8 34.95 19.25 

Sample=? CY3.5._1=EELD5PAE_ 
ELEM 	OX 	STRUCT 

A1203 18.63 2.008 
Si02 	65.22 5.964  
1<20 	12.4 	1.446 
Ca0 	.73 	.071 	  
TOTAL 102.9 10.024 
CA: MG: FE = 100 0 0  
CA: NA: N = 3.46 26.07 70.47 

CY35 
Na20 2.16 .384 
A1203 16.01 1.949 
9IO2 65.4 6.004 
1<20 13.66 1.6 
Ca0 .78 .077 
TOTAL 102.51 10.614 

77.63 

SamPle=? CY35K-FELDSPAR 	OXN0.=? -16 
ELEM OX STRUCT 
Na20 2.75 .488 
A1203 18.78 2.028 
SiO2 64.9 5.944 
K20 12.73 1.488 
Ca° .84 .082 

TOTAL 102.43 10.03 
CA: MG: FE = 100 0 0 
CA: NA: K = 3.98 23.71 72.3 

OXN0.=? -8 

CA: 	MG: 
CA: 	NA: 

Sample=? 

FE = 
K = 3.74 

100 	0 	0 
18.63 

CY35 FYRDXENE__r 
OX 	•STRUCT ELEM 

-16 -_Na20___1.05 .076. 
13.55 .757 

417n; .AR .01 
SiO2 52.75 1.978 
rpn 72.33 .897 
Cr203 .31 .009 
Mn0 .35 .011 
FeO 9.01 .282 	. 
Ti0IAL_LQ4.74 4.04 
MG/MG-PFE= 72.86 

.0XN0.=? -6 

CA: MG: FE = 46.339, 	14.57  
CA: NA: K = 92.19 7.81 0 

Sample=? CY35 K-FELDSPAR 	OXN0.=? -16 

Na2O 	2.87' 	.51 
A1203 	')-aos 	 
si02 .  65.01 5.955 
K -.) n 	1Y..7  1.4)14  

Ca0 	. .84 	.082 
TOTAI 101.88 10.039  
CA: MG: FE = 100 0 0 
Co: NA: K = 3.95 24.37 71.48__ 

 

SamPle=? CY35 ANOTHER K-FELDSPAR 
ELEM 	OX 	STRUCT 

OXNQ 	-i6 

     



Sample=? CY39 K-FELDSPAR 
 

OXN0.=? -16 

-__ELEM_____OX   STRUCT   

N.20  1.66  .295 

A1203 19.08 2.066  

S102  64.07 5.885 

K2O  13.58 1.591  

CaO  .85  .084 

TiO2  .77  .053  
TOTAL 101.93 9.974 

.CA: NA: K = 4.26 14.97 80.76 
CA: MG: FE =  1.00 0 0  

OXN0.=? -16 

 

ELEM  OX 

 

_  Na20  1.52  
A1203 19.59 

 

Si02  62.53 

 

K20  13.33 

 

Ca0  .91 

 

TiO2  2.12 

TOTAL 100.11 9.956 
CA: MG: FE = 100 0 0 

 

CA: NA: K = 4.67 
 

81.'71-*  

Sample=? CY39 K-FELDSPAR INTERSTITIAL 

 

ELEM  OX  STRUC-T - 
	

OXN0.=? -16  

 

_  Ma20  11.09 1.894  
A1203 19.27 2 

 

5102  67.79 5.969  

 

K20  1.28  .143 

 

Fe°  .57  .042 

TOTAL 100.01 10.048 

 

MG/MG+FE=  0  
CA: MG: FE = 0 0 100 

CAL_NA:  K_2= 0 92.98 7102 

 

IELEM  OX  STR1ICT - 
Sample=? CY39 K-FELDSPAR 

 
OXN0..? -16 

Na20 1.42 .253 
A1203 19.63 2.132 
Si02 62.21 5.73 

13.13 1.567 

 

Ca0  .98  .097 

 

TiO2  2.44  .169 

TOTAL 101.85 9.94799 

CA: MG: FF = 100 0 0 
/3.2 81.74 

RNE-T--Afferlti- 

- A1203 
 

17.18 3.195 

CaO 
 

33.75 5.706 

FeO ,  8.78 
 

1.159 

111/Mg+Fe= 
tt1.  e  - 133.12  0 

Ca: Na: K = 100 0 0 

OF MELANITE --S-a-mp-1-e= -S144 CORE 

Na20 .26 .084 

A1203 6.44 1.292 

5i02 

CaO • 31.7 
4.1 

5.785 

Mn0 .86 
20.91 

.124 
2.979   

Total 95.97  16.8983 

--14-4/Mi4Fc - 	4.37  

Ca: MA: Fe = 65 
- 98.57 

1.53 
1.43 

33.47 
0 Co: 

AFM 

Na: K 

Ratio = 17.18 

CY39,44 
:ELEM  OX  STRUCT 

Na20 
--Mg0 
A1203 

5102  34.99--5962 

CaO  31.63 5.775 

- 

Mn0  .86  .125 

FeO  20.83 2.968 

Total 100.51 16.9141 

MA/M14-Fe=  4.81 
Ca: Mg: Fe = 64.94 1.69 33.37 

AFM Ratio = 17,25 

Sample=? CY44 LIGHTER ZONE ABOUT ABOVE 

- ELEM  OX  STRUCT 
.11   .136 

.53 .134 
- 

35.76 6.106 

5.793 31.67 
2.98 .382 

21.44 3.061 

	 tfER-Z-8 fE-A-Betl-T-Ar-BeVE. 

.39  .131 

4.28  .875 

35.55  6.173-- 

31.46 5.853 

Mn0  1.05  .155 

	24.23-3.519   

Total 99.31  17.1495 

iinitr  3.77 

Ca: MA: Fe = 61.55 1.45 37 
-C-a-1-N-ert-K--=-99-4-81--2119  0 

AFM Ratio = 10.69 

. Sample=? CY44 OUTER ZONE SFHENE 

- ELEM  OX  STRUCT  OXN0.=? -1 0 

A1203 
Ci02  

Ca0 
TiO2  
MnO 

 

6.26 
32.47 

29.03 
24.92 
.92 

.49 
2.155 

2.064 
1.244 
.052 

    

     

     

     

        

ICU 	 .I1 • 
Total 95.34  6.3561 

Ma/MAlle  6.55 
Ca: Mg: Fe = 85.47 .95 13.58 
Ca:  Nat K  100 0 0 

AFM Ratio = 41.11 

Sample=? SANME AS ABOVE 

ELEM  OX  STRUCT 

Na20  .42  .138 

Ma0  .6  .151 

A1203  6.81  1.368 

Si02 

CaO  

25.12 5.984 

31.65 5.778 

i TiO2  3.51  .45 

,  Mm0  .99 

! FeO  20.63 .?14 .:4 

it-----T-e-ta4-1-03-.-0-9- 1-6,-9-522   

Ma/Mg+Fe=  4.89  

C3:  M1: Fe 
Ca: Na: K = 97.67 2.33 0  ' 

Som  

 

ELEM  OX  STRUCT 

 

Si02  36.24 5.921 

 

CO  32.11 5.676  

 

TiO2  5.57  .685 

 

-414411-------1.71  .241  

 

Fe()  12.58 1.719 

7-Tatal  101 , 24-16r434 
Mg/Mg-We=  0 

 

Ca:  Mg: Fe = 
! Ca: Na: K = 100 0 0 

Sample=? CY39 K-FELDSPAR' 

STRUCT 

.272  
2.126 

5.755 _ 
1.566 
.09 

.147 

.32 .107 

.59 .1 

6.47 1.3 

Na20  
MO 

Si02 
CO 

I TiO2 
Mn0 I FeO 

Total  70.3  16.9688 

'  Mg/Ma-I-Fe=  4.19 

Cal  MA: Fe  6  34. 06  

Ca: Na: K = 97.71 2.29 0 

 

Ratio  = 

Na20 

--Mg  
A1203 
5402  

Ca° 



CY44 
Sample=? CY44 ABOVE ANOTHER PART . 
ELEM  OX  STRUCT 

--Na20  .3  .493  
MO  .3  .072 
A1203-  12.42 21-3   
Si02 •  36.8 -  5.973 

34  5.913 
TiO2  3.15  .384 - 
MnO ------1,04---,139   
FeO  12.28 1.667 
 al-10-2126  16.5396   

Mg/Mg+Fe=  4.14 
Cat  Mt Fe  77.27 .94 21.79 

Ca: Na: K = 98.45 1.55 0 

Sample=? CY44 ABOVE AS PHENOCRYST IN 

--GROUND MASS'   
ELCM  OX----ST-ROCT   

- A1203  13.38 2.55 

0i02  37.00 6.123 

CaO  33.38 5.782 
--TiO2  1.03  .12   

MnO  1.35  .185 

-FeD  12.66 t-712 	 
Total 102.13 16.4767 

---tig/Mg+Fe- 

Ca: Mg: Fe = 
Ca:  Na: N= 

AFM Ratio = 

 

0   

77.16 
100 0 
42.68 

0 
0 

22.84 

 CY44-DIOTITE- 

 

- -0X---STRUCT   

MO  13.23 1.441 
41203 15.68_.1-. .35i   
Si02  38.27 2.796 

1(20  8.75  .815 
Ca0  .66  .051 
TI02  1.03  .057 
MnO  1.7  .105 
FeO  20.66 1.262 
TOTAL 96.2 7.878 

 

tIOfltG+F€ - - 53-r31   

CA: MG: FE = 1.85 52.32 45.82 
--CAt-NA: 

Sap  m?-e-Y44P-YR-OXENE 
 

-0XMO-r-=-? - -6 - 

-E-LEM  OX------STRUCT   

Na20  2.17  .164 
M-00--7.54 -.437 

A1203 4.23  .194 

-.54-02---413. 6  1 89 
CaO  20.06 .835 

, Ti02 --.42- - -.012 

MnO  .84  .028 
FeO 	16.09 .523 

TOTAL 101.48 4.083 

MG/MG+FE=  45.52 
CA: MG: FE = 46.52 24.35 29.14 

-GA  01:-K - 83.58  16.42  0 

Sample? CY44 

ELEM  OX 

SAME ANOTHER GARNET EDGE 

STRUCT 

7 .Mg0  .36 .087 
-41-203--12.52 2.390 

SiO2 36.99 6.013 

-CaO 32.45 5.603 
TiO2 2.33 .285 

Mn0 2,03 .20 

FeO 12.82 1.744 

IN FELDSPAR 

OXN0.=? 

- - 

Samr1c-?  CY44 K 

OX  STRUCT  OXN0...? 16 

 

- Na20  1.82  .325 

A1203  10.5  2.01 

 

S102  64.82 5.957 

	

-4420- 	1-3,-5-3  1.586 
Ca0  1.17  .115 

Total  99r54 -9-.9933   
Ca: Mg: Fe = 100 0 0 

 

Ca:  Na: K  5.60 16.04 70.20 

AFM Ratio = 100 

  

  

  

  

  

.  CY44  PINK 0AfNE-T-PHENOCRYSI 

LGLEM  OX - 
Na20  .22  .071 

-Al2  • 18 -2.   
Si02  37.2  6.113 
CeO  3.62  5.921   
TiO2  1.5  .186 

FeO  14.8  2.034 
-fatal  101-1-8-2--t61-6544   

Mg/Mg+Fe=  0 
  • Fe  74.43  0 .5.57  

Ca: Na: K = 98.82 1.18 0 
AFH Ratio - 34.74 	  

Mg/Mg+Fe=  4.75 

3.  Fe - 73.53   
Ca: Na: K = 98.5 , 1.5 

• 

0 

Afli 	Ratio 

Sample? CY44 PINK GARNET 

ELEM  OX  8TRUCT 

7A4203  16.54 3.092 
SiO2  38.1  6.042 

Cr203  .25  .031 
MnO  2_17  .292  

FeO  9.3  1.234 
Total 101.98  16.3957   
Mg/Mg+Fe=  0 

Ca: Ma: Fe - 02,21 0 17.79 

Ca: Na: N = 100 0 0 

 4MEtANI1E- 

ELE-M--OX  STRUCT   
41203 12.79 2.432 

8102-37.67 6.077--   
CaO.-  33.19 5.736 
-/ 

MnO  2.03  .277 
FeO 	11.-99 1.617   

TOTAL 95.51 16.42 
----410444C4FE-  0  

CA: MG: FE = 78.01 0 21.99 

400-0- 0 -- 

---Saftp4e=?-CY44ZOISITE- 

X  STRUCT   

-'Na2O  9.23 	2.533 
A120+3---237.--9--- 3--r98-   

SiO2  58.61 8.292 

K20----1.28  .23   
C40  6.97  1.056 

TOTAL 	75.37 	16097   

CA: MG: FE = 100 0 0 
 NA:  - 

-0X.R01.-=? 725- 

-Saffirle=? CY44-GM FELDSPAR 

 

- Na2O  1.94  .346 

 

SiO2
41203 	1O.65-2-02 	 

 64.75 5.951 

OXN0.=? -16 

Carl  .91  .09 
--TOTA1-994-58-10:049 

CA: MG: FE = 100 0 0 
--841-NA:-K -0-4.39-16;89-78.-71 

--6-am-P-1-e=q-E-Y-44MELANITE- 

' CLEM  OX- STRUCT   
- A1203 12.36 2.358 

-24  i 

 

02-17,52-6.0-73   
Ca0  33.34 5.783

FTi02---2.4  .292- -- 
Mn0 

 

 

 1.69  .232 
FeO  12.68  1.71-7   
TOTAL 97.71 16.455 
MG/M64-FE   

CA: MG: FE = 77.11 0 22.89 
-GM--NA -l(--=-400 0  0  



CY44 -ZOISITE- 

 

$ELEM  OX  STRUCT 

 

Na2O  7.39  1.905 
A1203 24.51 4.003 

 

Si02  62.57 8.671 

 

K20  2.66  .471 

 

CaO  2.88  .428 

CA: MG: FE = 100 0 0 

Sample"? CY44 FELDSPATHOID? SCAPOLITE' 

 

ELEM  OX  STRUCT  OXN0.=?--22 
Na20 1.64 .404 
Al2U3 18.3Y -./48 
Si02 64.54 8.185 

' K20 -  - -14.4 - 2.329 
CaO 1.04 .141 
- TOTAL 98.3 13.807 
CA: MG: FE = 100 0 0 
CA: NA: K = 4.91 14.06 81.04  

CY44,45B,45C 
F-E6LISPAF+-P1-1ENOCRYS-T-- 

-LELEM . 	OX  STRUCT---   CIKNO.=? -16 
Na20  7.55  1.293 

-411-2OPI----23.23  2.417   
Si02  63.74 5.629 
 1-4-02 

I CaO  4.36 . .413 
--T-otal  101.13  9.0660   

Ca: MN: Fe = 100 0 0 
-C-a4--Na-:-K-•-22,60  71 err32   

AFM Ratio = 100 

Sample=? CY458 K -FELDSPAR PHENOCRYST 
ELEM  OX  STRUCT  

. 
 

A1203  18.86 2.036 

K20  12.82 1.498 
Ce0  1.00  .106---- 
TiO2  .65  .044 
Total  90.54  9.962   

-411.00404-•?- - -16 - 

CLEI X STRUCT 
A1203 15.88 2.979 
Ci02 37.92 6.035 

Ca0 34.13 5.821 
TiO2 .64 .077  
Mn0 1.28 .173 

eO 9.87 1.314 
Total 95.19 16.3983 
Mi/Mi+Fc- 	 0 

No such option! 
a:  Fc Sample.'? CY44 ALTERED MELANITE?  OXN0.=? -24  C 	- 100 0 0 
Ca: Na: K = 5.37 18.7 75.92 
arm  Ratio • 1 00 	  

CY45B-ANGT-HER-K-FEL-11SPAR- 

 

CLEM  OX  STRUCT   

 

Na20  5.59  .97 
1.02  .136 

 

1 A1203  18.06 1.905 

 

L-8-i02  66.02  5.984-- 

	

1 K20  5.5  .628 
1.59  .152   

 

Fe°  1.26  .094 
Total  101.53 9.0650 
No such option! 

Fe-=-39.79  35.6 
Ca: Na: K = 8.69 55.43 35.89 

OXN0.=? -24 

Ca: Mg: Fe = 81.58 0 18.42 

AFM Ratio = 53.13 

Si02 
K20   
Ca0  32.13 
TiO2  1.52 
MnO  1.81 
Fc0  11.65 
Total 93.83 
A  4 e- 
Ca: Mg: Fe = 77.94 0 22.06 

• 8. b 	K 	90.52 
AFM Ratio = 45.5 .  _ 

Sample -?  CY41 CARNET  axNo.-?  24 

ELEM  OX  CTRUCT   
A1203  12.54 2.333  

Sample=?  CY45C , INC. IN P. FELDSPAR 
ELtM -  OX 	STRUCT 

_11a20 
	

7.65 17307 
; A1203 
	

22.33 2.319 
64.96-5;722 

K20 	1.25 	.14 
Ca0  3.76---7355 
Total 101.59 9.8424 
tHTFe = 100-  0 0 
Ca: Na: K = 19.7 72.53 7.77 
AFM-Ratio -=-400 

Sample=? CY44 ALTERED MELANITE 

.ELEM  OX  STRUCT 
13,01   
38.54 

2.600 
6.177 
.083-
5.518 
.103 
.246 
1.562 
16.377 

OXN0.=? -16 .  

Si  02   
Ca0 
Ti  02 
Cr203 
Mn0  

41.14 6.494 
37.3  6.308 
.32  .030 
.21  .027 
1.03  .137 

FeO  7.21  .951 
Total  95,6e----1- 
Mg/Mg+Fe=  0 
Ca:  MN: Fe -• 06.9 0 13.1 
Ca: Na: K = 100 0 0 

7-,AFM-Ratio  •- 55.09 

Sample? CY45C SMALL PHENOCRYST 
--TIEN----OX 	STRUCf- 
_ Na20 	2.03 	.361 	 
--41-203----18.21 1.969 

Si02 	65.29 5.992  
K20 	13.58 1.59 
CaO 	.89 	.087  
Total 101.93 9.9994 
Ca: Mg: Fe = 100 0 0  

---ea: Na: K = 4.27 17.71 78.02 

OF4C-FELDSPAR 

OKNO.=7 -16 

--SariPle=7 CY45C PLAGIOCLASE PHENOCRYSf 

	

_ ELEM 	OX 	STRUCT 

	

Na20 	7.61 	1.3 

	

A1203 	22.27 2.311 

	

Si02 	65.06 5.73  

	

T1C2OF 	1.3 	.146 
CaO 	3.72 	.351  
Total 100.93 9.8377 
Ca! ma:  Fe = 100 0  0  
CiT- 17111: K = 19.53-72.34 8.12 
AFM Ratio = 100 



OXN0. ■7 -6 

--Sir-F*74-6)-17 CY45C-FELDSPAR-ABOUT - ABOVE' 

	

-7-ELEM 	ox--  STRUCT 

	

Na20 	6.83 	1.173 
--141-203 	24.31 2.539 

	

Si02 	62.09 5.501 

	

--K20 	.86 	•097 

	

CaO 	5.85 	 .556 

Ca: Mg: Fe = 100 0 0 
----Ce: Na: 	5.31- 

AFM Ratio = 100 

Sample=? 	CY45C PYROXENE PHENOCRYST 

	

T ELEK 	OX 	STRUCT  
1Ne20 	Z25--  .018 

	

MO 	11.44 .65  
A1203 	.42 	.019 

	

Si02 	52.09 1.984 

	

Ca0 	23.19 .946 

	

Mn0 	.23 	.007 	 
-rio 
Total 100.71 4.0157  

---Hg/Mg+Fe= 	62.44 
Ca: MA: Fe = 47.61 32.71  19.68  
Cat Na: K-= 98.13 1.87 0 
AFM Ratio = .9 

Sample? CY45C AN0THER_A2 AMPHIBOLE  

-7NEXT TO 
_ EL01, 

Na20 
Mg0 
A1203 
Si 02 
K20 
CaO 
TiO2 

	

Fe0 	21.38 2.687 	 
-1-81-112765-1-57827  

Mg/Mg+Fe= 	44.69 
Cat Mg: Fe = 27.1 32.58 40.32 
Cat Na: K = 71.07 19.17 9.76  

--ATM Ratio = 14.28 

CY46A 45C 
Sample=? CY45C FELDSPAR' 
ELEM 	OX 	STRUCT 
Na20 	6.61 	1.136 
A1203 	24.98 2.611 

--S102 	61.28 5;433 ----- 
K20 	.4 	.046 	 

iciO 	&6 1628 
1 	Total 99.51 	9.8526 	 

Ca: tiii Fe -I-TOO-  0 -0 
I 	Ca: Na: K = 34.7 62.76 2.54  
F---AFM-Ratio = 100 

-8,aftrlc-?&Y--46A-BIAM-AL-M-I-MERA 
OELEM 	OX 	STRUCT 	 
-Na20 	.92 	.155 
41g0 	1.72 	.222 	 
A1203 	19.86 2.022 
4402 	69.86 6.031 
K2O 	2.83 	.311 

i CO 	4.42 	.409 
ITi02 	.28 	.018 
L-4etal-76.49 	9.1-702 	 
Mg/Mg+Fe= 	100 

' 	Ca: Mg: 	Fe =. 64482-35,48 -0----- 
1 Ca: Na: K = 46.74 17.71 35.54 
AFM 	Ratio ■ 02 

aote,-?-- 
ELCM 	OX 	STRUCT 	 
Na20 	1.74 	.311 
A1 203 	17.54 1.907  
9i02 	64.03 5.908 
K2O 	13.36 1.573 
CaO 	2.01 	.199 
TiO2 	1.32 	.091 
Total 98.86 	9.989 

100 	 
Ca: 

• 

Na: K = 9.55 14.93 75.52 

ABOVE 
OX -  STRUCT 
1.67 	.487 
9.69 	2.171 
9.14 	1.618 
44.22 6.644 
1.29 .248 
11.22 1.806 
.77 	.087  
.63 	.08 

OXNO.=? 716 Sample=? CY45C FELDSPAR  
STRUCT 

P4a20 	7.09 	1.216 	Y-4-6A- 3REEN 	AMPH1-80t€ N 	.3 
--Min 	22.57 2.353 

Si02 	64.18 5.678 

   

-ELEA-
Na20 

      

     

1.62 	.444 
	1 7.66 	3.716 
1.95 	.325 
54.42 	7.60 	 
.47 	.085 
11.26-1.702 	 
.23 	.028 

   

-K20 	1.85 	.209 

	

CaO 	4.24 	.402 	 

	

Total 97.72 	9.8586 
Ca: ma: Fe = 100 0 0  
Ca: Na: K = 22 66.56 11.44 

         

   

A1203 
.8102 
K20 
Ca0  
MnO 

    

       

       

       

       

Sample=? CY45C ANOTHER GM. GRAIN 
ELEM 	OX 	STRUCT  
Ni20 	.96 	.172 
A1203 	17.49 1.904  
Si02 	65.33 6.036 
K20 	15.51 1.828 
Ca0 	.71 	.071 
Total 100.18 10.0117  
Ca: Mg: Fe = 100 0 0 
Ca:  Na: K = 3.43  8.31 88.27 

---AFM Ratio = 100-  

Sample=? CY45C'FELDSPAR . 

	

ELEH 	OX 	STRUCT 

	

Na20 	5.98 	1.031 
--A-1203 	25.83 2.706 

Si02 	59.99 5.334  

	

--KM 	.62 	.07 
Ca0 	7.58 	.722 
Total 99.94 	9.864 
Ca: Mg: Fe = 100 0 0 

K cFWa 96156.56.56 3.84 
AFM Ratio = 100 

	

Total 97.38 	15.4218 

	

Mg/Mg+Fe= • 	72.06 
Ca: Mg: Fe = 24.81 54.18 21.01 
Ca: Na: K = 76.29 19.9 3.81 
AFM Ratio = 3.05 

• Sample=? CY46A AGAIN ANOTHER PART 
FIBROUS AS PYROXENE 

	

--ELEM 	OX-&T-RU
Na20 	2 	.143 
M40 16.45 886 

A1203 	2.87 	.125 
	53-,77-14-991 	 

	

1(20 	.74 	.035 

	

C30 	10.57 	.419 	 

	

TiO2 	.21 	.006 

	

Mn0 	.34 	.011 

	

FeO 	13.36 .414 

	

Total-9-7-.1 	4.0297 

	

Ma/Mg+Fe= 	68.15 
Ca:  Ma-:---F - 
Ca: Na: K = 70.18 23.95 5.86 

	

-AF-M- Ratio 	- 



OXN0.=? Sample=? CY47C FELDSPAR 

 

ELEM  OX  STRUCT 

 

__Na20  .6,65  1.15'  

A1203 26.49 2.791 

_Si02_60.24 

 

K20  3.81  .434 

 

ran  7.17  

 

Fe0  .71  .053 

MG/MG+FE= 
CA: MG1_EE = 72,38 0 20.62 
CA: NA: K = 11.4 64.36 24.25 

Sample=? CY47C AMPHIBOLE WITH CHLORINE 

 OXN0.=? -23 

Na20  1.93  .59 

M40  4.._19  .97  
A1203 10.09 1.877 
s1n2  40.71 6.426  

K20  1.58  .318 
CaO  11.22 1.898  

MnO  1.2  .161 

_Ee0  29.14 3,8117  
TOTAL 100.74 16.092 

AnzhatE 	22 	 
CA1 MG: FE = 28.24 14.51 57.25 
CA: NA: K = 67.64 21.03 11.33  

4  AND E  PART OF ABOVE  

 

'ELEM  OX  STRUCT  OXN0.=? -16  

 

_  Na2O  8.73  1.512 
A1203 21.73 2.286 

 

Si02  62.55 5.583  

 

K20  .48  .055 

 

CaO  6.49  .621  

TOTAL 98.28 10.057 
CA: MG: FE = 100 0 0  
CA: NA: K = 28.38 69.1 2.51 

OXN0.=? -6 

Sample=? CY48FELDSPAR PHENOCRYST 

OX  STRUCT 
 

OXNO.=9 

Na20 	9.49  1.625 
01203 22.2  2.311  

5102  64.32 5.697 

K20  .81  .091  
2.99  .283 

TOTAL 93.54 10.007 

on: MG: FE = 100 0 0 
co: NA: K = 14:16 81.29 4.55  

Sample=? CY48 FELDSPAR 
 

OXN0 .=?..71 6  

 

. ELEM  OX  STRUCT 

 

_ N20  8.4  1.448  

01203 24.39 2.557 

Si02  61.22 5.445  

K20  .063 

Ca0  2.43  .517  
TOTAL 100.13 10.03 

MG:  FE = 100  0.  0 

CA:  NA:  K = 25.49 

C(4:3 
ELEM  OX 

GF, HENE 

STRUCT 

71.4 3.11 

OXN0.=? -3--  

A1203  2.08 .oa 
8i07,  20,48 .997 

Ca0  22.56 1.001 
;',U. ,25 _IA02 .924 

FO  1.33 .036 
TOTAi  C2Z, X9 3.03,9 
MO/MG+EE= 
rA: MG:  FF = 95.91 0 3.47 

.  CA:  NA:  K  = 100  0 0 

ELEM OX ELEM  OX  STRUCT STRUCT 
Na20 1.52 Na20  1.52  .272 .272 
01203 13.42 01203  13.42  2.002 2.002 
Si02 64.67 Si02  64.67  5.961 5.961 
K20 14.52 K20  14.52  1.707 1.707 
Ca0 .87 Ca0  .87  .086 .086 
TOTAL 101 ..2 TOTAL  101..2  10.028 10.028 
co: MG. FE  100 0. 0 
CA: NA: K = 4.16 13.17 82.66 

Sample.,? CY48 PYROXENE ABOUT ABOVE 

- ELEM  OX  STRUCT .-  
Na20  .65  .043 
V10 	10.61 	.601  
01203 .96  .043 
33  22.65 2.091  
Cab  21.31 .b68 

1 .15  .037 
Fe°  12.66 .402 

TOTAL 100.34 4  

MO/MC.ILFE=  59.92 
CA:  MO: FE =46.39 3 7'  21.49 
co: NA: N = 94.76 5.24 0 

Samplp=? CY42 F"APTAGIAgF  
ELEM  OX • STRUCT .  _ 	9,74 	1. 1417  

1  01203 22.37 2.332 
8102  64.15 3.673  

i K20  .96  .109 
3.27 . .31  

TOTAL 99.67 10.007 

co: MG: FE = 100 0 0  
co: NA: K = 15.43 79.07 5.44 

Sample=T CY48 FELDSPAR SURROUNDING 

ELEM  OX  STRUCT 

N320  2.18  '389  

01203 12.4  1.994 

8i02  64.97 5.97  

K20  13.76 1.613 
Ca0  .69  .068   

TOTAL 100.21 10.034 
CA: MO: FE = 100 0 0  
co: NA: K = .3.29 	18.79 - 7.92• 

9 2.338 
S102  61.2  5.449 

Sample=T CY4S PLAGIOCLASE  OXNO.,1 -16 

ELEM  OX  .STRUCT 

Na20  8.29  1.431  

01203 21.19 2.338 

S102  61.2  5.449 

K2u  -oq 
Ca0  5.10  .512 
TOT6L-i61:-13 10.033 
CA: ma: FE = 100 0 0 
CA: VA: N = 26.49 69.94 3..57 

K2u  -oq 

Ca0  5.10  .512 
TOT6L - i61:-13 10.033 
CA: ma: FE = 100 0 0 
CA: VA: N = 26.49 69.94 3..57 

= ? 

Sample=? CY47C PYROXENE 

ELET4  OX  STRUCT 

Na2O  1.12  .084  

MO  10.41 .603 
A1203 _5.16  .236 

SiO2  4-8.58 1.886 

K20  .58  .029  
CaO  11.7  .486 

MnO  1.33  .044  

FeD  21.11 .685 
TOTAL 101.13 4.053  

MG/MG+FE=  46.82 
CA: MG: FE = 27.4 33.99 38.61  
CA: NA: I\ = 81.14 14.02 4.84 

SamPle=? CY48 K-FELDSPAR AGAINST ANT(JE 

OXN0.=9 

Sample=T CY48 ANOTHER PLAGIOCLASE 
-J  171 FM  0/ ' 9TRUGT  

Na20  0.32  1.433 
01203 24.49 2,564 '  
Si02  61.29 3.445 
K20  .4  .045  
Ca0  5.21 .525  
TOTAL 100.09 10.012  

-16  co: MG: FE = 100 0 0 
cA;  = 26.21 71.?;1 2.25  



Sample=? CY48 PYROXENE 

 

FIFO  'OX  STRUCT  

 

Na20  .51  .038 
10,711  .602  

 

5102  51.73 1.997 

 

I C41  22. 01  •948  

 

I Mn0  .5  .016 

 

1700  13-6Q  .44  

1 TOTAL 101.62 1.031 

I MOIMO.I.EF=  57. 7 7  
1 CA: MG: FE = 47.64 30.25 22.11 
I CA: RO: K = 96,15 3.85 0  
• - 	• 

Sample=? CY4SPYROUNE  
OX  STRUCT 

s;a20  .8  .059  

.0  10.6  .605- 
41203 .45  .02  

2102  51.9  1.987 
Ce0  21.98 .902  
Mm0  .7  .023 

Fe0  13.56 .434  

TOTAL 100.07 4.03 
MG/MG+FE= -  58.23 . 

CA: MG: FE = 46.47 31.17 22.36 

CA: NA: K= 93.36 6.14 .0 

JWN0.=? -6 

OXN0.=? -6 

CY48 
ry48 Cl AriI.00LASE_ 

 

ELEM  OX  STRUCT .  

 

_  Na7M  2,AR  1.462  

A1203 24.09 2.525 
'.1 '3  '1.473  

1.__DY10.=? -14  

k20  .074 

rc.04.23  .499  

TOTAL 99.84 10.033 
CA : MG: FE = 100 0 0  
cA: NA: K = 24.52 71.84 3.641 

SompLe=? CY48 FELDSPAR SURROUNDING ABOVE 

- ELEM  -bx  STRUCT  OXN0.=? -16 

NJ-JO  1.2  
41203 18.27 1.937  

6102  .64.77 5.275 

K20  14.69 1.752  

Co0  .35  .084 

TOTAL 100.68 10.013  

CA: MG: FE = 100 0 0 
CA: NA: N = 4.1 10.46 85.42 

SiDmPle=? CY48  PYROXENE 
 

- GXN0.=? -16. 

ELEM  OX  STRUCT 

N.7.20.  .7  .052  

11,14  .635 

41203 .57  .026   

6.102  51.75 1.978 

o,c)  22.15  .907  
./6  .0Za 

Fe0  12.93 .413 

TOTAL 99.82 4.036 

 

M9/MG4TE=  60.59 

CA: MG: FE-' 46.39 32.48 21.13 

CA: NA: K = 94,58 5.42 0 

'32.mple.? r.Y4R TNrIligInN TN ABOVE  

ELEM  OX  STRUCT 

11320  10.07 -  1.731  

800  .43  .057 

41203 20.54 2.147  

6102  64.71 5.738 

K70  • .7 0  •0 1 1  

Ca0  3.33  .316 

F20  .043  

TOTAL 100.6 10.068 

 

MR/MO+FF=  51-29  

co: MG: EE = 75.06 13.54 11.4 
CA: NA: K = 15.21 83.7 1.49  

ONNO.- ..-  -6 

Sample=T 0148 PLAGIOCLASE 
ELEM  OX  5TP0CT  

Na20  9.56  1.638 

41203 22.5 7  
8102  63,92 5.651 

K70  .53  .06  '  
Ca0  3.46  .327 
TOTAL 100.9 10.023  

CA: MG: FE = 100 0 0 

CA; NA: K = 16.15 8099 2.96 

' 	• 

Sample=? 0148 PYROXENE 
Fl FM  OY  CTROCT  

N.20  .73  .053 
11.89  :672  

41203 .72  .032 

3102  52.35 1.984  
Ca0  22.23 .903 

mpn 	,85  -07 7  

F20  11.26 .357 
TOTAL 100.96 4.020  

OXN0.=? -6  MO/MG+FE=  65.31 
CA: MO; FE = 16-74 34,78  
CA: NA: N = 94.46 5.54 0 

SamF, 12=? CY48 K-FELDSPAR ABOUT ALL OF ABOVE  

ELEM  OX  STRUCT  
Na20  3.15  .554 

41707 17.61  1.88  
Si02  67.26 6.091 
K20  11.73 1.297  

Ca0  .76  .073 
TOTAL 101.6 9.895  
CA: MG: FE = 100 0 0 
CA: NA: K = 3.79 213.79 67.41- . 

Szm:-/lo=? CY48 PYROXENE 

ELEM  OX  STRUCT - 

N.J20  1.62  .122  

M!..40  8.85  .511 

41203  1.98  .091  

Si02  50.21 1.945 

C60  20.93 .869  

Mr 0  1.03  .034 

roo  15.37 .499  
TOTAL 102.4:' 4.07 

MG/MG4FE-=  50.64   

CA: MG: FE = 46.27 27.21 26.52 

CA: NA:  K  = 87.69 12.31 0 

CY48 FELDSPAR NEXT TO ABOVE 

ELEM  OX  STRUCT  OXN0.=? -16  

1.P33  

A1203 21.09 2.187 

6302  65.93 5.302  

K20  .37  .042 

r___1,86 	,125  
TOM_ 100.87 10.039 
CA: MO: EE = 100 0 0  

Cr: MA: N = 8.54 89.41 2.05 

nxNn. ,-.? -14  

SamP12=? CY48 ANOTHER FLAG 15 CLASE 

ELEM  OX . STRUCT  mem.L. 

_ Na20  8.48  1.463 

41203 24.39 2.558 

I S102  61.12 5.437  
K20  ..46  .052 

Ca0  5.54  .528  

TOTAL 100.28 10.038 
I  CA: MG: FE = 100 0 0  

CA: NA: K = 25.24 71.61 2-35 

-16 

Sample=? CY48 K-FELDSPAR TRTC 
ELEM ,  OX  STRUCT  • 

 

- -.32-  .039 
41203 4.26  .475 
8.102  90.55 7.511 
K20  4.26  .451 
TOTAL 101.73 8.476 
MO/MG-LEE--  100   

.CA: MG: FE = 0 100 0 
CA; NA: K - 0 0 100  

CY48 -FELDSPAR INTER  

GROWWN WITH ABOVE  OXN0. =? - 16 

ELEM  07 
ND20  5.32 

l'-56 

65 63 3102 
K20  7.67 
Ca0  . 1.3:3 
TOTAL 99.63 
CA! MG: FE = 
r W' = A 

STRUCT  
1.016 
7.075 

5,906 
.S81 

.128 

10.006 
100 0 0 

7 

• 



CY48 49 
Sample-=? CY48 AmpHipou CORE OF 

n11E-NU CRYSTAL  OXNO.•? - 2 3  El Em  nx  STRUCT 

 

-  PicM  ,:TROrT  ' Na20  7.18  1.229 

N020  2.2 	.623  41 . 203  24.1  2.508 

 

_ Mil  ii.62 2.2.2.82  8102  62.86 5.549 

41203 5.65  .974  i  K20  .66  .074 
q.o-  Aci.'S 7.104  Lau  5.16  .4d8 

K20  .93  .173  Total 98.44  9.8484 

r , r1  11.14 1.74ci 	I 	---C-ETI--MTA: Fe = 100 0 0 

1102  .2;  .029  C.:: Na: h = 27.25 68.62 4.13 
Mix)  .79  ,0 74  ArM Ratio = 100 

Fu0  16.97 2.075 
TMTN °Q 1' 77 Q  

1G/i1G1 L=  
rA: mil: FR =-- ','.65 4=.114 30.51 Na-v 6.-, L.06Y 
CA: NA: k - 68.6/ 24.52 6.81  ,  41203  18.65 1932. 

_Sqople-r 1,14y ANUiHth brUI 

ELEM  OX  STRUCT 

    

biU2  69.2  6.082 
K20  3.69  .413 
CaU  2.09  .19/ 
Total 100.92 9.6932 

  

 

hampla-. LYAY h-FELMST.Hh UANU.... 	16 

  

   

 

ELLM 	UA 	blr,111.1 

    

Na20  1.86  .333 

    

  

La. M.  he =10000 

 

       

H1 .0 3 
Si02 

.71 

64.76 5.966 
Ca: Na: K = 11.73 63.67 24.6 
ArM Katio = 100 

bampie=r LY41/ ANUIME.T., 01-111 .,L1 11A. Ul h-FEL0SFAIN 

ELEM  OX  STRUCT 

K-U  14.0d 1.6,10 

CaO  1.11  .11 

Futai 	 .  • -15'- 
Ca: Mq: Fe = 100 0 0 

1.5.87  78.88 

AFM Ratio  100 

Sample=? CY49 K-FELDSPAR 

ELEM  OX  STRUCT 

N 
41203  18.4  1.998 

0-  64.2  5.913 

K20  13.34 1.568 

CaO  1.48  .146 

TiO2  .32  .022 

Tut,l  10.&3C? 

Ca: 11.1: r = 100 0 0 
.   

Cd. N.K -- 6.5  17.'  74. 07  

AFM Ratio = 100  

Sample-.  1GE NEXT  Tit'. ABOVE

ELEM  OX  STRUCT 
Na20 

 
7.06  i.z 14  

41203  24.53 2.565 
hluz  01.6J ,.--)69 

K20  .75  .085 
.t.a0  3.93  • 60 
Total 99.35  9.8983 

! La; ms; re = 100  0 0 
'  Ca: Na E = 30.31 65.13 4.56 

S  mple  ANOTEER  

ELEM  OX  STRUM"' 

41203  24.35 2.546 
0  5, 493   

K20  .69  .078 
Cd0  :3.06  .557 

	

1 Total 97.82  9.8665 

41203 

1./1  
18.63 2.022 

 

Ca: Na: K = 30.52 65.21 4 ..27 

  

b1U2 
K20 

64.23 a.Yla 
13.87 1.629 

LaU  1.10  .114 

TiO2  .41  .022 

Iota! 1Y.1Y  10.0131 

Ca: Ma: Fe = 100 0 0 

La. Na. K - 5/ 14.89 /9.54 
AFM Ratio = 100 

Sample? CY49 EDGE OF PLAG. NEXT 

ELtil 	CIX 	STROul 
Na20  7.45  1.29 

HI. o  2-.40 2.-306 

5102  61.04 5.452 

-m2n   
CaO  6.08  .582 

TO ABOVE :  

flu.  2. .i7  .147 

Total 99.59  9.8903 

--ca. ai-2. Fe - 100 -0-0 

Ca: Na: K = 30.22 66.98 2.8 
 100 a . 

ELEM OX  STRUCT 

41203  18.38 1.996 

,  h02  64.63   

K20  14.32 1.684 
'a   

 

Total 100.19 10.0299  • 

Ca: Na: K = 4.87 13.98 81.16 

' ELEM  OX  STRUCT 
- - Na20 ----  

41203  - 21.33 2.248 
Si02  64.48 5.765 

i K20  5:19  .592 
Carl  3,01  .289 
Tot21 97.62  9.9199 
C.  IUU U V 

K = 15.15 53.8 31.04 
--74771 hatxo - 

ameie=r L141 ANUIHEIN 3[All LULA._ 	FELV0FAh 

_ ELEM  OX  STRUCT 

Nd.0  2.0„, 	.364 

41203  18.02 1.943 

. biU2  6,.82 6.021 

K20  13,11 1.53 

LaU  .99  .09/ 

Total 99.76  9.955 

Ca MO. Fe = 100 0 0 
Ca: Na: K = 4.87 18.28 76.85 

AFM hatio = 100 

Sample=? CY49 EDGE PLABE NEAR AJOVR 

uX  SIKULi 

 

Na20  7.6  1.307 

HI2U3  -3.62 2.469 

 

8102  62.63 5.554 

	

--r2u 	.01/ 

 

CaO  5.39  .512 

toual  v.1389. 

Ca: Ma: Fe = 100 0 0 

 Oa:  Na: t - 27.44  70.04-2.3,_ 

AFM Ratio = 100 



SAMPLE=? CY49 EDGE OF ABOVE XTAL. -ELEMOX 	STRUCT 
11A20 	9.21 	1.579 
P1.203 22.75 2.372 
5102 	63.66 5.632 

' 1<20 	.76 	.085 
CAD 	3.62 	.243 

! 	TOTAL 100.9 10.014 
I 	CA: NA: K = 17.1 	78.63 4.27 

'OXMO.=? -16 

CY49 
Sample? ANOTHER SPOT EDGE K-FELDSPAR 	I SA•PLE=7 CY49 LGHT. GMASS 	OXN0.=? - 16 

EL 	OX EM 	STRUCT  
N620 	1.17 	.207 
AL203 	18.71 2.013 

i 5102 	65.63 5.993 
K20 	14.22 1.673 	 I K20 	13.38 1.559 

1 	 .099 	 GAO 	1.12 	.109 
Total 99.68 	10.0473 	 TOTAL 100 9.834 

CA: NA: K = 5.84 	11.07 83.1 
Ca: Na: K = 4.72 15.5 79.78 

     

SAMPLE=? CY49 EXSOLUTION IN ABOVE 
.ELEM 	OX 	STRUCT 
NA20 	11.23 	1.915 
,AL203 20.63 2.139 

5IO2 	66.4 	5.841 
0<20 	.37 	.041 
GAO 	1.36 	.127 
TOTAL 99.7 10.066 
CA: NA: K = 6.13 	91.86 2.01 

 

     

- 16 

 

Sample? I Y4/ K-F1 LW-WAN_ 
ELEM 	OX 	STRUCT 
N6.1t 	1.0/  

A1203 	18.16 1.911 
0102 	64.41  
K20 	15.06 1.777 
LOU 	1.,Y 	.L-d 

   

     

     

SAMPLE=? CY49 DK.GM . XTAL 	OXI%10.=? -16 
147 r..?.1 	OX 	STRUCT 
NA20 	9.84 	1.689 
AL203 22.64 2.362 

63.56 5.626 
1

1
E20 .43 	.048 
iCAO 	3.55 	.337 
TOTAL 100.7 10.064 
CA: NA: K = 16.24 81.4 2.36 

SAMPLE=? CY49 SMALL PYROXEM: XTAL IM AEC -  _ 
ELEM 	STRUCT OX 

 MGO 	10.84 .612 
I AL203 	1.72 	.076 

SI02 	52.45 1.986 
I E20 	.36 	.017 

SAMPLE..? CY49 M-FELDSPAR ABOUT  ABOVE! 	CAO 	21.62 .877 

GLEN 	
MNO OX 	STRUCT 	 1.2 	.038 

NA20 	1.58 	.278 	 EEO 	11.78 .373  

AL203 18.91 2.033 	 TOTAL 99.7 3.932  

5IO2 	65.52 5.977 	 CA: NA: K = 98.04 0 1.96 

1-20 	12.93 	1.504 
GAO 	1.06 	.103 	 SAMPLE=? CY49 Z-FELDSPAR PHI:MOCRYST 

TOTAL 100 9.398 	 ELEM 	CX 	STRUCT 

CA: NA: K = 5.51 	14.78 79.71 	NA20 	1.19 	.209 
' AL203 18.69 2.009 
5IO2 	65.87 6.003 
K20 	13.36 1.554 
0 	.92 	.09 AO 

 100.1 	9.372 
CA: NA: K = 4.87 	11.31 83.82 

SAMPLE=? CY49 EDGE OF ABOVE 	OXN0.=7 -16 

MA20 
EL EM 

.49 
OX STRUCT 

.086 
AL203 18.71 2.016 
SIC2 	65.48 5.994 
020 	14.2 	1.658 

K20 	.61 	.069 AL203 23.94 2.508 '  
GAO 	3.9 	.37 	 5102 	61.84 5.496 
TOTAL 101 	10.036 	 I 120 	.88 	.099 

4.98 	.474 CA: NA: Z = 18.12 78.43 3.39 I 	CAO 
, TOTAL 160.2 	10.02 
I 	 = 23.55 71.5 	4.(35 

SAMPLE= 7  CY49 EDGE OF ABOVE ' OXNO.=7 -16 	
CA: NA: 1:  

ELEM 	OX 	STRUCT 

A1203 	 18.36 1.996 

Total 	93.35 10.0377 
Ca. 	Ns. 	Fe - 
Ca: 	Na: 	N 	,.. 

[ 
6.1 9.29 	84.62  

AFM haG10 - 

SAMPLE=? CY49 
ELEM 	OX 
NA20 	.53 
mc 	10.31 
AL2C3 	1.89 
5102 	51.21 
CAO 	22.05 
M40 	1.37 
FED 	12.16 
TOTAL 	100.4 
CA: MG: 	FE = 

•
5102 

t 

PYROXENE 
STRUCT 
.038 
.614 
.084 
1.953 
.901 
.044 
.387 
4.025 
47.34 	32.29 20.37 

_ 
SAMPLE=? CY49 	PLAG._PHENOCRYST_ 

ELEM CX 	STRU-CY 

NA20 
AL203 

9.34 	1.604 
22.79 	2.379 	1  

SIO2 63.36 5.612 

SAMPLE? CY49 

MA20 	.55 
MGO 	11.41 
AL203 	1.1 
5102 	51.85 
GAO 	22.15 
CS 203 	.28 
1-TO 	1.18 
EEO 	11.49 

CA: MG: 	FE = 

EL  EM 	OX 

 
TOTAL 	100.6 

PYPDXENE XTAL. 

STRUCT  
.04 
.646 
.049 
1.971 
.902 
.003 
.037 
.365 
4.021 
47.14 	33.78 19.08 

GAO 	1.13 .111 
TOTAL 99.2 9.869 

I CA: NA: K = 5.99 4.64 89.37 

SAMPLE=? 0Y49 .iZ. 1:  ABOUT ABOVE 

OX 	
s 

 
NA20 	8.36 	1.44 

ELEM 	OX 	STRUCT 
NA20 	1.48 	.262 
AL203 18.84 2.025 
SI02 	65.63 5.986 
1<20 	13.03 	1.516 
GAO 	1.02 	.099 
TOTAL 99.8 9.391 
CA: NA: K = 5.31 	13.96 80.73 , 

SAMPLE ..? CY49 CORE XTAL.IN  FELDS. EPIDOTE? 

ELEM 	OX ' STRUCT 
AL203 31.44 2.664 	

OXNO.=? -6 

5102 	41.27 2.967 
CAO 	25.28 1.947 
FE0 2.02 .121 
TOTAL 91.8 7.702 
CA: NA: K = 100 0 0 



SAMPLE=? CY49 

	

ELEM 	OX 

	

NA20 	.7 
MOO 	10.25 
AL203 1.19 

	

: SIO2 	51.58 

	

I CAO 	21.62 

	

MNO 	1.34 

	

FE0 	13.34 
TOTAL 101.3 
CA: MG: FE = 

CENTRE OF ABOVE 
STRUCT 
052 
555 	

'13Y-NO- 	-16 =?  

.053 .  
1.975 
.887 

-.043 
.427 
4.024 
46.7 30.8 22.49 

ELEM 	OX 	STRUCT 
MA20 	11.16 	1.902 
P1.203 	19.16 	1.985 

5102 	67.81 	5.961 

K20 	.47 	.052 
GAO 	.81 	.076 
FE0 	.58 	.042 
TOTAL 101.8 	10.022 
CA: NA: 1< = 3.76 93.64 2.59 

SAMPLE=? CY49 ICLU5IC IN ABOVE 

OXI10. =?  

CY49, 50 
SAMPLE=? CY49FELDSPAR XTAL. 	OXN0.=? -16 
ELEM OX STRUCT 
NA20 8.92 1.534 
A1.203 23.77 2.455 
5IO2 62.21 5.517 
K20 .4 .044 
GAO 4.69 .445 
TOTAL 100.9 10.029 
CA: NA: 	K = 22 	75.78 	2.22 

SAMPLE=?_CY49 EDGE OF ABOVE 	OX610.1-7 	16 
2LEM 	OX 	STRUCT 
NA20 	3.73 	.654 
AL203 	19.46 	2.074 
SI02 	65.44 	5.918 
K20 	9.99 	1.152 
GAO 	1.04 	.1 
TI02 	.35 	.023 
TOTAL 99.5 	9.924 
CA: 	NA: 	K = 5.26 	34.33 	60.41 

SAMPLE=? CY49 K-FELDSPAR PHENCCRYST 
ELEM 	OX 	STRUCT 
	

OXIIG.=? -16 
NA20 	1.62 
A1.203 	19.16 
5IO2 	65.14 
E20 	12.47 
GAO 	1.12 
TI02 	.5 
TOTAL 98.3 
CA* NA: 	K = 

.285 
2.057 
5.934 
1.449 
.109 
.034 

9.87 
5.93 15.49 78.58 

SAMPLE.? CY49PCENTRE 

ELEM 	OX 
NA20 	10.23 
AL203 	21.31 
5102 	64.41 
K20 	.53 
CAD 	2.71 
EEO 	.31 
TOTAL 	101.4 
CAt NA: K = 

SAMPLE=? CY49 

PLAG. PHENOCRYST 

STRUCT 
1.755 	OXNO.=? 

2.274 
i 5.7 

.059 	
/ 

.257 

.022 
10.07 

12.42 	84.7 	2.88 

EDGE OF ABOrf- 	OXN0. =? 

-16 

716 

	

- ELEM 	OX 	STRUCT 

	

NA20 	8.45 	1.457 
AL203 24.32 2.546 

	

5IO2 	61.31 	5.451 

	

K20 	.53 	.06 

	

GAO 	5.39 	.513 
TOTAL 100.2 	10.032 
CA: NA: K = 25.28 71.76 2.9.61 

SAMPLE.? CY49 EDGE OF ABOVE 
	

OXN0.=? -16 

	

ELEM 	OX 	STRUCT 

	

MA20 	10.22 	1.749 
AL203 21.88 2.276 

	

SI02 	64.71 5.712 
K20 	.46 	.051 

' GAO 	2.74 	.259 
TOTAL 100.3 	10.05 
CA: NA: K = 12.59 84.9 2.5 

SAMPLE.? CY49EDGE CF PYROXENE XTAL.  
_ 

	

ELEM 	OX 	STRUCT 
	

OXN0.=? -6 

	

NA20 	1.06 	.073 	
- 

1 

	

MGO 	10.23 	.535 

	

A1.203 	1.37 	.034 

	

5IO2 	51.26 	1.959 

	

GAO 	21.38 .375 

	

1110 	1.21 	.039 

	

FEO 	12.94 	.413 
_TOTAL 101.2 4.038 
CA: MG: FE = 46.7 31.24 22.06  

Sample=? CY50 PYX. 
ELEM 	OX 	STRUCT 

I A1203 1.47 	.065 

CaO 	19.04 .763 
- 

I Mn0 	.31 	.01 
ET-e0 11.22--4-35   
1 TOTAL 102.84 4.007 
H-4,14/MG+FE-  70.92 
1 CA: MG: FE = 38.73 43.45 17.82 

GAO 	NA1-K-=-100 	0 0 

Rame1e=7 rY5O_MINERAL 
	

OXN0.=? -6 
1LEM 	OX 	STRUCT 

- MO 	19.37 1,038 
A1203 1.63 .069 
S102 56.88 2.045 
Ca0 12.1 .466 
MnO 	.37 	.011 
Fe° 	9.65 	.29 

--TOTAL-99.19 3.919 	 
MG/MG+FE= 	78.16 

---CA:-MG: FE = 25.98- 57.86 -16.16 
CA: NA: K = 100 0 0 

Sample=? CY50 PYX. 	OXN0.=? -6 
ELEM 	OX----STRUCT 	 
-MO 	19.22 1.031 

Si02 56.84 2.046 
1-Ca0 	 
• MriO  .28 	.009 

--Fe13 	1.0:55 	.318 	 
TOTAL 99.06 3.916 

---MG/MG4FE-  76.43 
CA: KS: FE = 24.43 57.76 17.82 

: 	. 	00 	 

Sample='? CY50 EXSOLVED PIGEONITE 

	

ELEM 	OX 	STRUCT  
16.13 .899 

A1203 	1.59 .07 

	

F-SID2 	52.A6--1- 9Z1 

	

1  CaO 	16.56 .664 

	

T102 	.39 	.011 

	

, FeO 	12.38 .387 
Total 1047.4 30,925 

	

; Mg/Mg+Fe= 	69.91 
Ca: 114-11-Fe3405 46.f--19785--  
Ca: Na: K = 100  0 0 

T-AFM-Ratio = 2.6b 

OXN0.=? -6 

OXN0.=. 

TIXNOTE.7-=Z 

--111-0Figrinr515--AROTHER- PAR1 
"ELEM 	OX 	STRUCT 
Na20 	.68 	.05 

14114--7827 
- A1203 	2.77  .122 	 
SOT 	2.84 1-.974 
CaO 	12.78 .512 

71-1.D2 
I Fe0 	15.21 .475 

I Mg/Mg+Fe= 	63.52 
-6 

I Ca: Na: K = 91.1 8.9 0 
AFM Ratio = 4.48 



ELEM 	OX 	STRUCT 
---72/ 	.019 

Mg0 	17.31 .951 
1203 	1.92---703 

Si02 
--1120 
Ca0  
TiD2 

54.28 1.999 

	

11.86 .468 	 
.41 	.011 

Mn0 	.25 	.008 	 
FeO 	13742 .413 

	

Total 99.03 	3.9631 
---Ka/Mg+Fe= 	-69772 

Ca: Mg: Fe = 25.55 51.91 22.54 
Na: = 93.98 3:82-2:21 

AFM Ratio = 2.95 

CV 50 1 52 
Sample=7-CY50-GREENISH-ACTERATION-PRODUCT- ---Bample=7-CY52RPT-ABOVE 	TOXN0.=7--6- 

OXN0...?  -6 	ELEM 	OX 	STRUCT 

5i02 	38.98 1.458 
- -Ca0 --23.66 -.948 	 

Mn0 	.34 	.011 
--Fe0----13.5---. 38 	 

TOTAL 97.68 3.834 
---MG/MG+FE= 	-0 	 

CA: Mfl FE = 71.39 0 28.61 

Sample? CY52AMPH2 CENTRE 
	STRUCT 	 

Na20 	2.1 	.599 
- 

A1203 13.89 2.406 
.  	5.-582 	 

K2O 	2.16 	.404 

TiO2 	2.3 	.254 
-Mn0  	.043 	 
FeO 	21.66 2:396 

	

`--40TAL-96.-1--45, 257 	 
MG/MG+FE= 	42.28 

--C44-M5:-FE-=-30,46 

--Samr-le=7- CY52EDGE-ABOVE-
ELEM 	OX 	STRUCT 

	

---A1201--22T92 1.014 	 
Si02 	38.63 1.45 

----23.39-  .941 
FeO 	15.05 .425 

-TOTAL-- 96.84-3,83 	  
MG/MG+FE= 	0 

1---Sample=7-CY52CY52ZOISITE 7  
ELEM 	OX 	STRUCT 

Si02 	54.83 8.267 
7.-Call 	 25.98 -_4.198 	 

FeO 	.84 	.096 

	

_mut 98.5 14.AR7 	4- 0-04  
CA: MG: FE = 49.86 49 1.14 

----S'ampIe=?- CY52AMPH CENTRE 
ELEM 	OX 	STRUCT 

MO 	9.34 2.023 

	

--11-1203-2 -4vt--7-2.-428 	 
Si02 39.38 5.725 

.37 
Ca0 11.5 1.792 

.491 TiG2----1.75 
Mn0 .35 .043 

-F-e0--- 19 .-47--2 :13 
TOTAL 100.99 15.281 

	

6 1---MG/tMATE= 	48.71 	 
CA: MG: FE = 30.14 34.03 

SamPle=7 CY52 AMPH EDGE ABOVE' 
	STRUCT 	 

Na2O 	1.98 	.562 

	

-01413--8, 52 1-.859 	 
A1203 13.74 2.369 

--S-102 	38-.61 5.649 
K20 	2 	.373 

-Can 	14,42 1,79 	 
TiO2 	2.37 	.261 

	 .045 	 
Fe° 	21 	2.312 

	

TOTAL 100,3-67-15.22 	 
OXN0.=7 -23 	MG/MG+FE= 	44.57 

CA! MG:-FE-=-30..-03--.31,-19---38-.29  

SAMPLE=? CY52 AMPHIBOLE 
	

10XN0.=? -23 

IE.EM 	OX 	STRUCT 
'NA20 	1.95 	.577 
MGO 	7.23 	1.643 • 
AL203 12.6 	2.265 1  

I 5102 	40.84 6.227 
1 K20 	1.88 	.365 
1CAO 	10.77 1.76 
ITI02 • 1.15 	.131 
;MO 	.93 	.12 
FE() 	22.63 2.886 
TOTAL 98.5 15.979 OXN0.=7 -23 

SAMPLE=? CY52 AMPHIBOLE 

	

JELEM 	-0X - 
 

STRUCT 

	

NA20 1.82 
	.537 

GO 	7.49 
	

1.7 
AL203 12.98 2.329 

	

5102 	40.24 6.126 

	

ICAO 	11.12 

	

,E20 	1.93 	
1.814 
.374 

	

::02 	1.7 	.194 
.089 

	

MNO 	.7 
2.804 

	

FEO 	22.02 
TOTAL 95.1 15.972 

SAMPLE...? CY52 ABOVE AGAIN •0XN0.=? -23 

	

iELEM 	OX 	STRUCT 

	

N420 	1.98 	.577 

	

, MGO 	8.9 	1.995 
!4L203 14.28 2.531 
1SI02 • 39.83 5.988 

	

1<20 	2.02 	.388 

	

,CAO 	11.19 	1.803 

	

ITI02 	1.83 	.207 

	

CR203 .34 	.039 

	

MNO 	.44 	.055 

	

FED 	19.16 2.408 
. TOTAL 97.5 15.998 

_OXN0.=7_-!-.25  

Sample=? CY50 ANOTHER GREEN BIT  
ELEM 	OX 	STRUCT 	TDIND.=7 -6 

Na20 	.74 	.054 
Mg0 	15.06 .854 
A1203 	2.25 	.101 
Si02 	48.27 1.836. 
Ca0 	10.85 .442 
TiO2 	5.38 	.154 

FeO
tinO 	.27009 
 16.87 .537 

Total 1-02T75--37907  
Mg/Mg+Fe= 61.39 
Ca: Fff: Fe = 24.11 46.59 29.3 
Ca: Na: K = 89.11 10.89 0 
AFM-  Ratio = 3.5 

SamPle=7-DY50 ANOTITER-GREEN-B-TT-8XN 

LEM-OX -STRUM' 
Na20 	.39 	.028  

-KO 	16.33 .896 
A1203 	2.07 	.09 	 
SIM 	55.3 2.035 
Ca0 	11.94 .471 	 
FeO 	0.47 .415 
Total 98.17 	3.9339 

---Mg7FIEfre= 	68.34 
Ca: Mg: Fe = 26.43 50.28 23.29  
Ca: Na: K= 94.39-5761 0 
AFM Ratio = 3.32 7 

OXN0.=7 --23 

35.83 

SamPle=7  CY52AME'H1 CENTRE 
ELEM 	OX 	STRUCT 

---. 599-  
Mg0 	8.59 	1.868 

-A1203 -  13.36 -2.298 
5102 	39.1 	5.707 

-4(20 	1.51--  v28 
Ca0 	11.6 	1.814 

-13-02 	2v27---v249  

Mn0 	.35 	.043 
-Fe0 	21.12 -2.319 	 

TOTAL 95.46 15.177 

CA: MG: FE = 30.23 31.13 38.64 , 

CENTRE OF ABOVE 

OX140.= 7  -23 

OKNO.=? -23 



SAMPLE.? CY52 AMPHIBOLE 
ELEM 	OX 	STRUCT 
NA20 
MGO 
AL203 
5102 
K20 
CAD 
TIO2 
MNO 
FED 
TOTAL 

1.75 	.52 
6.98 	1.594 
14.19 2.563 
38.81 5.947 
2.1 	.409 
11.32 	1.858 
1.5 	.173 
.8 	.103 
22.55 2.89 
96.9 16.064 

SAMPLE.? CY52 AMPHIBOLE 
ELEM 	OX 	STRUCT 
NA20 
M30 
AL203 
5102 
K20 
GAO 
TI 02 
MNO 
FED. 
TOTAL 

1.81 
6.95 
12.94 
39.9 
1.92 
11.22 
1.25 
.92 
23.12 
97.3 

.536 
1.587 
2.339 
6.117 
.374 
1.843 
.144 
.119 
2.964 
16.028 

SAMPLE...? CY52 

	

:ELEM 	OX 

	

NA20 	7.21 
AL203 23.58 

	

5102 	64.52 

	

10 	.36 

	

GAO 	4.32 
TOTAL 100.9 

PLAGIOCLASE 
STRUGT 
1.225 
2.435 
5.653 
.04 
.405 
9.761 

SAMPLE.?_CY52 ABOVE REPEATED: 
ELEM 	OX 	STRUCT 
NA20 	7.25 

	
1.23 

AL203 23.47 2.421 
5102 	64.82 5.673 
K20 	.35 

	.038 
GAO 	4.11 	.385 
TOTAL 100.4 9.751 

- I 
SAMPLE..? CY52 PLAGIOCLASE_ 
ELEM 	OX 
NA20 	8.07 
1430 	.33 
AL203 21.52 
5102 	67.23 
K20 	•7 
GAO 	2.14 
TOTAL 103.2 

STRUCT 
1.364 
.043 
2.21 
5.86 
.077 
.199 
9.756 

SAMPLE=? CY52 EDGEO OF ABOVE__ 
JELEM 	OX 	STRUCT 
NA20 	5.89 
AL203 25.55 
5102 	61.25 
X20 	.7 
GAO 	6.62 
TOTAL 104.7 

1.01 
2.662 
5.416 
.078 
.627 
9.795 

SAMPLE..? CY52 PLAG. PHENOCRYST 
ELEM 	OX 	STRUCT 
NA20 5.93 1.016 
AL203 25.26 2.632 
5102 61.52 5.439 
K20 .69 .077 
GAO 6.59 .624 
TOTAL 99 	9.791 

SAMPLE=? CY52 FELDSPAR 
E..EM 	ok 	STRUCT 
NA20 	6.3 	1.079 
AL203 24.89 2.593 
5102 	61.91 5.473 
120 	.84 	.095 
GAO 	6.06 	.573 

CY52, 53 
OXN0.=? 

OXN0..? 

-23 

-23 

SAMPLE=? CY53 *AMPHIBOLE XTAL 	• 	Gmo„...?  
OX 	STRUCT 

MA20 	2.37 
tO 	9.25 	2 6:05 (1' 5 
AL203 	13.81 	2.437 
5102 	40.17 	6.015 
X20 	1.78 	.34 
GAO 	11.63 	1.865 
1102 	2.4 	.27 
MJO 	.34 	.042 
FED 	18.23 	2.282 
TOTAL 	100 	16.009 
CA: 	MG: 	FE = 30.02 	33.24 	36..74 

SAMPLE.? CY53PPYROXENE CORE OF. XTAL 
STRUCT 10XN0..? -6 
.867 
.08 
1.946 
.599 
.009 
.199 
4.004 
45.73 44.12 10.15 

OXN0.=? -16 

24.98 44.97 
• 

SAMPLE.? CY53 FELDSPAR XTAL. 	OXN0.=? -16 
GLEN 	OX 	STRUCT 
NA20 	10.23 1.751 

OXN0.=7 -16 	X20 	.34 	.037 
1 5102 64.52 5.695 
' AL203 22.07 2.296 

I 
 

CAD 2.84 ..263 
I TOTAL 99.8 10.05 
' CA: NA: K.= 13.06 55.1 1.85 

SAMPLE.? CY53 CENTRE ABOVE FELDSPf.' 
ALEM 	OX 	STRUCT 
AL203 18.9 	2.036 	.0XMO..? -lc 

5102 	65.63 6.001 
X20 	14.43 1.683 
CAO 1.06 .104 
TOTAL 97.2 9.826 
CA: NA: K = 5.83 0 94.17 

OFEM 	OX 
MOO 	15.79 
AL203 1.85 
5102 	52.8 
CAO 	22.77 
1102 	.33 
FE0 	6.47 
TOTAL 101.9 
CA: MG: FE = 

PHENOCRYST 
OXN0.=? 

SAMPLE=? CY53 CENTRE OF ABOVE 
SABEFORE? 0 

 

-LEM 	OX 	STRUCT 
.4A20 8.55 1.471 
.AL203 23.69 2.48 
I 5102 62.19 5.523 

-16 	120 	.87 	.098 

	

GAO 	4.72 	.443 
TOTAL 99.6 10.023 
CA: NA: K = 22.23 72.9 4.87 

OXE0.=7 -1C 

OXN0.=? -16 

OXN0.=? .  -16 

OFEM 	OX 	STRUCT 
NA20 	2.26 	.67 
MOO 	6.73 	1.531 
AL203 14.83 2:668 

1-5IO2 	38.68 5.903 
120 	2-1 	.408 

AO 	11.26 1.842 
1102 	1.95 	.223 
MNO 	-61 	.078 

OXNO..? -16 TEO 21.6 2.757 
TOTAL 99.5 16.083 
CA: MG: FE = 30.05 

' SAMPLE.? CY53 ANOTHER PART OF ALIVE 

(:)XN0.=7 

SAMPLE.? CY53 FELDSPAR PHEi'GCPYST 
ALEM 	OX 	STRUCT 
NA20 	3.71 	1.497 

1  A1.203 23.39 2.445 5102 62.7 5.562 
X20 -95 .107 
CAD 4.24 .402 
TOTAL 99.1 10.017 
CA: NA: X' = 20.06 74.57 5.36 

C7.NO..? -lc 



CKFC-=? -23 

45.8a 

IN FELDSPAR 

OXN0.=? -23 

CXMO.=? -23 

SAMPLE=/ CY53 
ELEA 	OX 

OPP. EDGE AB= XTAL. 
STRUCT 	1.DXN0.=? 

MA20 	8.6 1.479 
A1.203 	23.58 2.465 
5102 	62.57 5.549 
K20 	.94 .106 
CAC 	4.32 .41 1 
TOTAL 97.4 10.012 
CA: NA: 	K = 20.58 74.09 5.32 

SAMPLE=? OY53 AMPHIBOLE XTAL 
-MEM 	OX 	STRUCT 
NA20 	1.98 	.569 
130 	10.71 	2.368 
A1.203 	13.38 2.333 
5102 	41.5 	6.154 
K20 	2.13 	.403 
CAD 	11.89 	1.589 
TI02 	1.55 	.172 
MVO 	.34 	.042 
FEO 	16.52 2.048 
TOTAL 96.8 15.939 
CA: MG: FE = 29.97 37.55 32.49 

SAMPLE=7 CY53 EDGE OF_ABOVE 
ELEA --OX 	STRUCT 
gA20 	1.98 	.58 
MGO 	7.68 	1.727 
AL203 15.49 2.757 
5102 	38.59 5.826 
120 	2.12 	.403 
GAO 	11.63 	1.88 
7102 	2.64 	.299 
MAO 	.49 	.062 
FED 	19.36 2.444 
TOTAL 96.1 	15.987 
CA: MG: FE = 31.07 28.54 40-3S 

SAMPLE=? CY53 FELDSPAR AROUND ABOVE CENTRE 
ELEA 	OX 	S-TRUCT  xu0.? -16 
AL203 13.14 1.945 	

g=  

5102 	66.85 6.083 
120 	13.95 	1.619 
CAO 	1.05 	.102 
TOTAL 98.3 9.751 
CA: NA: X = 5.94 0 94.06 

SAMPLE=? CY53 EDGE OF ABOVE FELDSP. XTAL. 
ELEA 	OX 	STRUCT 	0D3110.=? -16 
A1.203 	18.8 	2.027 
5102 	65.59 6.001 
120 	14.55 1.698 
CAD 	1.05 	.102 
TOTAL 98 9.832 
CA: NA: K = 5.71 0 94.29 

SAMPLE=? CY53 OPP. EDGE OF_ABOVE 
ELEA 	OX 	STRUCT 
MA20 	3.44 	.591 
A1.203 	17.16 	1.793 
5102 	70.06 6.213 
X20 	7.44 	.842 
CAO 	1.32 	.125 
FEO 	.6 	.044 
TOTAL 99.6 9.61 
CA: W.: K = 8.02 37.93 54.05 

SAMPLE=? CY53 CENTRE AMPHIBOLE PIDEMitDCRYST 
ELEA 	OX 	STRUCT 
NA20 	1.95 	.579 
AGO 	6.65 	1.515 
AL203 	13.21 	2.38 
5102 	40.11 	6.133 
120 	1.95 	.38 
CAD 	11.45 	1.875 
TIO2 	1.32 	.151 
NVO 	•89 	.115 
FED 22.47 2.874 
TOTAL 97.7 16.006 
CA: MG: FE = 29.93 24.19 

CY53 
SAMPLE=? CY53 EDGE OF ABOVE 
ELEM 	OX 	STRUCT 
NA20 	1.89 	.559 

6.67 	1.52 
A1.203 	13.13 2.368 
5102 	40.15 6.144 
120 	1.99 	.388 
CAO 	11.25 1.344 
TIO2 	1.23 	.142 
tvo 	.9 	.117 
FED 22.8 2.917 
TOTAL 96.9 16.004 
CA: MG: FE = 29.36 24.2 46.44 

SAMPLE=? CY53 PYROXEME XTAL. 
411EM 	OX 	STRUCT 
-AGO 	14.39 .797 
.AL203 2.46 	.107 
'5IO2 	51.83 	1.927 -  
1 CAO 	22.78 .907 
TIO2 	.42 	.011 
FED 	8.09 	.251 
TOTAL 99 4.005 
CA: MG: FE = 46.38 40.77 	12.36 

SAMPLE=? CY53 FELDSPAR PHENOCRYST 
-ELEA 	OX 	STRUOT 	CXN0.=? 
MA20 9.71 1.657 
AL203 20.96 2.175 
I 5102 66.21 5.332 
1120 	1.43 	.161 
CAO 	1.68 	.158 
TOTAL 98 9.986 
CA: NA: K = 3.02 83.3'4 8.15 

.SAMPLE=? CY53 EGE XTAL ABOVE 
ELEA 	OX 	. STRUCT 
MA20 	.61 	.107 
„:)1L203 	18.69 2.015 
15102 	65.5 .5.994 
1120 	14.05 1.639 
ICAO 1.16 ..113 
TOTAL 100 9.572 
CA: NA: K = 6.12 5.78 83.1 

SAMPLE=? CY53GA. FELDSPAR 
FLEA 	OX 	STRUCT 
NA20 7.33 1.268 
AL203 25.38 2.669 
1 5102 59.9 5.345 
1 

 
120 , .106 
CAD 	6.45 	.616 
TCTAL 101.1 	10.007 
CA: NA: K = 30.95 63.68 5.37 

OXA0.=? -16 

SAMPLE=? CY53 FLAG. XTAL 
i ELEA 	OX 	STRUCT 
MA20 	7.79 	1.346 

I P1.203 24.68 2.592 
115102 	60.69 5.408 

:ErP20 	.88 	.099 
1 CAO 	5.96 	.569 
TOTAL 99.4 10.017 
CA: NA: K = 28.24 66.8 4.96 

SAMPLE.? CY53 PLAG. XTAL 
:ELEA 	OX 	STRUCT 
NA20 	7.75 	1.339 
PL2C3 24.62 2.585 
5102 	60.84 5.42 

1120 	1.01 	.114 
ICAO 	5.78 	.551 
TOTAL 101.3 10.013 
CA: NA: K = 27.5 66.76 5.73 

SAMPLE=? CY53 FELDSPAR PHENOCRYST 
- ELEA 	OX 	STRUCT 
1JA20 	7.79 	1.347 
A1.203 24.75 2.602 
5102 	60.48 5.394 
120 	.86 	.097 
CAO 	6.13 	.535 
TOTAL 101.2 	10.027 
CA: NA: X.= 28.85 66.36 4.79 

-16 

. 0XE10.=? -16 

-16 

OXMC.=? -16 

OXMO..? -16 

OXA0.=? -16 

OXMO.=? -16 

OXN0.=? -23 

OXA0.=? -6 



rY54CRYST4 
F! FM IT( STRUrT 

_ 14a20 
41 -413 

4.17 
13.37 

.696 
1.:45:4 

I Si02 
! K 2 0 

72.25 
1.59 

6.654 
.504 

CaO 

TOTAL 
.69 

98.51 
.063 

9.27 

:1( 5:3, 54 
NEXT 111  ArinvL,  

SAMPLE.? CY53 V. LGE. PHENOCRYST. 

!MEM  OX  STRUCT 
 

OXN0..? 
NA20  3.82  1.517 
 -16 

AL203 23.26 2.433 

5102  62.68 5.563 

120  .92  .103 

CAC  4.34  .412 

TOTAL 101.9  10.031 

CA: NA: K = 20.29 74.61  5.1 

Sample=? CY53 CLEAR PYROXENE PHENOCRYST 

ELEM  OX  STRUCT 

MO  15.27 .843 

A1203 1.11  .049  

8102  52.8  1.956 

CaO  23.133 .946  

TiO2  .37  .01 

Fe°  6.61  :205   

OXNO.=?. -6  

SAMPLE.? CY53 EDGE OF ABOVE 
-eLEM  OX  STRUCT 
8A20  8.03  1.387 
AL203 24.17 2.536 
5102  61.35 5.462 
020  1.04  .117 
CAD  5.4  .515 
TOTAL 101.2  10.019 
CA: NA: X = 25.51 68.66 5.83 

TOTAL 99.39 4.009 

MG/MG+FE= 80.44 
CA: MG: FE = 47.44 

CA: NA: N = 100 0 

CA: NA: K = 100 0 0 

Sample.? CY54 OXMO..? -16 

ELFM  OX STRUCT 
-  Na20  7.72 1.311 • 

4120 3  22.37 2.304 
4102  65.44 5.762 

.54 041 
CaO  •  3.53 .331 
TrIT.td_  1 00,47 9.27A 

MG/MG+FE. 87.39 
rA: 	M2: FP . 25.19 65.37 9 44 
CA:  NA: 	K 19.44 76.98 3.58 

Sample.? CY54 K FELDSPAR PHENOCRYST 

ELEM  OX  STRUCT  OXN0.=? -16 
Na20 	1.47  .261 

-  41203 18.35 1.984 
5i42 61.8 5 .944 
K 2 0 13.64 1.596 
r H n ,45 .044 
TiO2 .9 .062 
TOTAL 101.02 9.931 
MO/MG+FE. 87.39 
CA: MG: FE = 7.67 40.51 11.62 
CA: NA: K . 4.33 13.45 82.23 

SamPle.? CY54 INC IN ABovr 

EL Eli  OX  STRUCT 
41203 13,07 1.974  
1.22 	63.79 5.7, 28 

16.41 1.945  
Ca0  .94  .093 
TiO2  :83  .058  
TOTAL 100.25. 9.998 
MG/MG+FE.  87.39  
CA: MU,  = 4.64 79.43 ii.52 
CA; NA: K . 4.05 11.35 84.6 

OXN0..? -16 

42.28 10.28 

0  

Sampla=? CY53 ANOTHER PART OF ABOVE 

ELEM ^  03(  STRUCT 
 

V-XN0.=7 -6 
MO  15.44 .853  
A1203 1.19  .052 

Si02  52.58 1.95  

CO  23.8  .946 

TiO2  .3  .008 

Fe0  6.69  .207 
TOTAL 99.86 4.016  
MG/MG+FE=  80.47 
CA: MG: FE = 47.16 42.52 10.32_ 

OXN0.=? -16-  

 

MG/MG+FF  68.42 
CA: MG: Fr = 52.5 32,3 15  

!=  

CA: NA: N= 4.99 55.11 39.9 

SamPle.? CY51 GM FELDSPAR' 

ELEM . OX  STRUCT 

Na20  8.01  1.364  
41203 23.91 2.383 

1 3i02  65.42 5.246 

I 1120  2.19  .246 
Oa0  1.39  .13  
TOTAL 101.65 9.869 

MO/MG-I-FE=  68.42  

CA: MG: FE = 69.52 20.86 9.63 
CA: N4 N = 7.47 78.39 14.14  

Sample=? CY54 K-FELDSPAR PHENOCRYST - 

ELEM  Ox  STRUCT 
.... - N320  1,59  .223 

41203 18.31 1.94 
Si02  64.97 5.96 ' 
1120  13.66 1.579 
Ca0  .64  : .083 
-7102  .044  

TOTAL 103.53 9.94299 

 

M2/MG+Fr.  64,4 
CA: MG: FE = 59.29 27 , 86 12.86 

Nt.). 	V= A  14,J  

Samr, le.? OY51 REPEAT AROOF  • .  ' 
FLEM  OX  STRUCT  

_ Na20  6.51  1.116 
; 

 

41203 24 .17 2.518   
; S102  62.53 5,524 

K7r1  7-4  ' .109  

 

5.86  .555 
! CgTA1 100.5 9,5,2  

 

! "MG/MG1-FE=  42.3 
!  MO: FF . 6.67 39.42 57.25  

 

1 _ZA: MA: K  31.25 62.84 5 , 71 
• 



CY55, 56, 57 
SamP1e=?-tY55FELDSPATH0IIIT 	-UYNO.=? -16 
ELEM  OX  STRUCT 
Na-U  H.9 
A1203 19.75 2.06 
5102  66.79 5.91 
K20  2.6  ..294 
CaO  1.72  .163 
FeO  .26  .019 

TOTAL 97.55 9.973 
M6/M6FFE=  0  

CA: MG: FE = 89.56 0 10.44 
CA: NA: K = 8.22 76.97 14.82 

Si,mPle=? CY56 81;APOLITE  .ON FELD:WAR 

_CONTAINS   . 
ELEM  OX  STROCT 
020 	3.22  .579 

A1203 27.93 3.049 
5i02  50.29 4.659  

K20  .52 	.061 

CO  12.05 1,7n  
101 AL Y0.4 10.139 
MG/MGA-FEr.  40.43 

*- C6f-MG FE =o4.82 -14.22 20.96 

CA: NA: K= 73.67 23.82 2.51 

;OXNO. , ? -16 

Sample=? CY55 AMPHIBOLE\? 
'ELEM 	OX 	STRUCT  
Na20 	2.19 	.647 
Mg0 	7.98 	1.81 	 

--A1203 	[2.2-2.189 
Si02 	40.51 6.167  
K20 	1.34 	.26 
Ca0 	11.32 1.846 	 
TiO2 	1.-57 	•18 
MnO 	.84 	.109 	 
FU 	22.03-2.80S ,  
Total 98.97 	16.0124  

---M-T/Mg+Fe= 	39.22 
Ca: Mg: Fe = 28.57 28.01 43.41  
Caf-Na: K = 67.05 23.5 9.44 
AFM Ratio = 19.17 

OXN0...7 -23 

Sample=? .CYS! EPIDOTE GRAIN IN G.  MASS 
ELEM 	OX 	STRUCT  
Na20 	.28 	.085 
A1203 	26.25 4.851  
Si02 	39.46 6.186 
CaO 	23.01 3.865 
Mn0 	.83 	.11 
FeO 	10.16 1.333  
Total 95.13 	16.4309 
Md/Mg+Fe= 	0 

OXN0.=7 

Sample=? CY57 LIGHT EXSOLUTION BAND 
ELEM 	OX  STRUCT 
N.20•  49  3  OXN0.=? -6 . ----10 
mgo 	13.95 .74 

,4a2e3  7 -58-----.H118   
5102  56.92 2.026 

' CaO  1-0,-54-.402 
FeO  10.52 .313 
TOTAL-1-04.89 3.832   
MG/MG-FFE=  70.28 

--C-A4-MGS FE 27r63 50-.86 21.5-1  
CA NA: K = 92.41 7.59 0 

Sample=? CY57LIGHT EXSOLUT/ON BAND\ 
--ELEM----0X----STRUC 
MO 15.02 .867 

-A1-203-1.04-- .047 
SI02 51.13 1.979 

-25 	-3.37 
TiO2  .45  .013 

--Mn0 	.52----.017   
FeO  28.48 .922 

--TOTAL-105.08-3.-985   
MG/MG+FE=  48.46 

--CA: MG: FE-=-7.26 -44.95- -47-.8 
CA: NA: K = 100 0 0 

OXN0.=? -6 

Ca: Mg: Fe = 74.36 0 25.64 
Ca: Na: K = 97.85 2.15 0 
AFM Ratio = 64.53 

SJ110, 1e=? CY56 FELDSPATHOID 

ELEM  OX  STROCT 
0XN0.=? -16 

  

Nzs20  11.36 1.946 

A1203  26.76 2.786 

S102 •  60,86 3.376 

CJO  1.02 .097 

TOTAL 91.75 10.205 

MG/MO+FE= 40.43 

CA:  MG:  FE = 9.07  36.76 .54.16 

CA:  NA:  H= 4.52.  90.6 4.29 

38:fiPle ? CY56 ANOTHER FELDSPATHOTD 

ELEM  OX  STROCT 
N820 10.35 1.766 
Al2n7, 26.93 2.792  

8102 61.39 5.402 
r 	1 

 
1 '7 

TOTAL 89.08 
MP/MG+FF= 

10.085 
40.41 

CA:  MO:  FE 
CA:  MA:  K = 

= 11.39  35.82 
6.26  88.48 

52..78 
5.26 

CY56 ANOTHER FELP!:;PATHOTII  
fl< 	qTH:irl" 

0E:20  12.36 2.115 
A1n3 25.66 2.669  
8102  61.97 5.469 
TnT,tt c4 -7.1  10.'53  
MO/MG+FE=  40.43 
C  10  E = 11,39 35.02 52.78  
CA: NA: K = 5.33 90.19 4.48 

Sow, i.z:=? 0Y56 ANOTHER FELDSPATHOID\ 

OXN0.=7  -16 

OYNO.=? -16 

" 

 

- ELEM  OX  STRUCT  OXN0.? -16  

12.63 2.163  

- 61203 23.24 2.628 

 

8102  62.14 5.489  

TOTAL 90.45 10.28 

 

NO/864-FE=  40.43   
co: NO: FE = 11.39 35.82 52.78 

CA: NA: K = 5.22 '90.39 4.39  

Sample=? CY57 FELDSPAR 
El EM 	nY 	STRUCT  
Na20  4.83  .848 ' 

 

.  4103 17.64 2-953   
8i02  55  4.984 

	

111__._47  .054_   
CaO  11.24 1.091 
r=fl  .84 	-06-4   

1 TOTAL 104.66 9.993 
1 c: 4A:  42,55 2.71 

Samrle=7-GY57-ANOTHER-FELDSPAR-
ELEM  OX  STRUCT 

--Na20---733  1.267   
: ,1 (2.103 24.49 2.571 
 2 -46084-5-T412   
K20  .54  .062 

FeO  .44  .033 
--TOTAL-104112-9.95899 

CA: NA: K = 31.32 65.48 3.2 

OXN0.=? -16 

Sample=? CY57 PYROMTAE 

___ELEM  OX  STRUCT _ 
Na. O-  16. ..7- - .927 - 
61203 1.28  .036 
8102  52.5  1.955 
CO  -17.21 '..687 
TiO2  .28  .008 
Fe0  12.03 . -475  
TOTAL 99.06 4.08 
M13/MG4TE=  71.2  
CA: NG: FE = 34.54 46;61 18.85 
CA: NA: r = 100 0 0  

OXN" • 

Sample=? CY57 ANOTHER PYROXENE  
ELEM  OX •  STRUCT 
ME10  10,32 1.006   
01203 .1.13 
SO' !--;53P 	1.966  
030  .6C4 
F20  9.79  .702  
TOTAL 98.66 4.008 
MG/MG+FE=  76.91 
co: MG: FE = 34.34 50.5 15.16 
FA: ?0 K = 10 ,1 0 0  

j0XN0-.=? -6 



cLmplg=? CY97 ANOTHER PYROXENE 

STRUCT 
1.216 

Sample"? CY60 AMPHIBOLE 
IELEM  OX  STRUCT 
Na20  1.5  .429 
MO  9.27  2.042 

OXN0.=? -6 

-6 

ELEM  OX 
M7A0  21.69 
01203  .55 
Si02  51.96 

.021 
1.955 A1203  13.83 

S102  41.93 
2.41 
6.198 Cat:'  2.74 

MnO  .4 
.111 

.013 1(20  1.76 
CaO  11.33 

.332 
1.795 Fe0  22.64 

TOTAL  102.01 
MG/MG+FE= 

Co;  MG:  FE = 

.712 
4.031 TI02  2.55 

MnO  .32 
.284 
.04 53.07 

5.44  59.64 34.92 FeO  17.51 
TOTAL 94.35 

2.165 
15.695 .CA:  NA:  K = 100  0  0 

OXN0.=? 
MG/MG+FE= 
CA:  MG: FE 

48.54 
= 29.91 34.02 Sample? CY57 

ELEM  OX _ 

PYROXENE 

STRUCT CA: NA: N = 70.23 16.78 

1 

CY60, 57 
. 0XNO.=? -23 

36.07 
12.99 

- 16 OXNO.= 

M10  13.38 .763 

01203 1.36  .061  

Si02  50.72 1.94 

Can  16.19 .663  

TiO2  .58  .017 

_  _ MnO  
.31  .01 

F  

'  

e0  17.46 .558 

TOTAL.. 99.92 4.012  
NUaLiti - t= .  5/./6 

co: MG: FE .= 33.42 3.46 23.12 

EA: -  i‘li-.1:-- k = 100 	o 	o 	: 

Sample=T CY57 ANOTHER FELDSPAR 

ELEM  dx -  STRUCT  

Na20  5.18  .91 

01203 28.44 3.041  

8i02  54;14 4.912 
1(20  .47  .054 

CO 	11.28 1.096 

Fe°  .49  .037  
TO AL 99.43 10.05 

MG/MG-TFE=  0  

n: MG: FE = 96.73 0 3.27 
co: NA: K = 53,2 44.17 2.62  

SomP1e=? CY57PYROXENE 

_  FLFM  nY  STRUCT  
M10  17.89 .932 

 

1.27  .057  
Si02  53.44 1.968 
CO  17,97 .709  
Fe0  9.47  .292 
TOTAL 93.42 4.004  
NG/MGILEE=  77.03 

MG: FF = 35.75 4 9 .52 1 4,73  
CA; NA: K = 100 0 0 

Sample=? CY57 FELDSPAR 

 

- ELEM  OX  STRUCT  

 

Na20  4.56  .804 
41203 29.38 3.15  

 

8102  52.77 4.3 

 

__1120  14  .039  

 

Ca0  12.49 1.218 

 

FeO  .45 	.034  
TOTAL 99.16 10.045 
MG/MG+FE=  

CAT MG: FE = 97.28 0 2.72 

 

CA:  NA: K = 59.1  39.01  1.89  

Sample=? CY60ANOTHER AMPHIBOLE 
ELEM  OX  STRUCT  
Na20  2.09  .611 
MO   7.56  1.701   
A1203 14.34 2.552 
SI02  39.55  5.97   
1(20  1.69  .325 
Ca0  11.54 1.867    
TiO2  2.62  .297 
Mn0  .43  .054  
FeO  20.18 2.548 
TOTAL 99.25 15.925 
MG/MG+FE=  40.03 
CA: MG: FE =  30.53  27.81  41.66 
CA: NA N = 66.61 21.8 11.59 --  

Sample"? CY6OALKALI FELDSPAAR' 
ELEM  OX  STRUCT  
Na20  6.4  1.105 
A1203 20.54 2.155  
SI02  65.82 5.86 
1(20  5.1  .579  
Ca0  2.14  .204 
TOTAL 101.2  9.903  
CA: MG: FE = 100 0 0 
CA: NA: N = 10.81 58.53 30.67 

Sample=? CY60GM-PLAGIOCLASE 
ELEM  OX  STRUCT ------ 

Na20  6.75  1.158 
A1203 24.85--289 
8i02  61.87 5.469  

K20  ;47  .053 
CaO  6.06  .574  

TOTAL 97.54 9.843 
CA: MG: FE = 100 0 0 
LA. NA. K -  64.U/ ..1/ 

Sample=? CY6OPLAGIOCLASE PHENOCRYST 
ELLA  UX----51KULi 
Na20  6.93  1.19 

-A1203 24.87 2.596 -  
S102  61.54 5.451 
1(20  .64  .072 
CaO  6.02  .571 
TOTAL 99.05 9.88 
CA: MG: FE = 100 0 0 

CA: NA: N = 31.15 64.92 3.93 

OXN0.=? -6 

2.3XN0.=? -16 

OXN0. ...? -23 

16 

OXN0.=? -16 

OXN0.=? -16 

Sample=? CY60K-FELDSPAR CRYSTAL -0Y NO77-'1-711-6' 
Sample=? CY57 FELDSPAR OXN0.=? - 16 -  ELEM  OX  STRUCT 

'ELEA  OA SIKUCf A1203  17.18  1.859 
Na20  4.62 .816 S102  66.53  6.108 
A1203  29.19 3.131 1(20  15.25  1.786 
8102  52.88 4.812 CaO  1.05  .103 
N20  .34 .039 TOTAL 98.16  9.856 
CO  12.38 1.207 CA: MG: FE = 100  0  0 
Fe0  .59 .045 CA: NA: K = 5.45  0  94.55 
TOTAL  99.31 10,05 
MO/M044E-,- 
Co: NOT FE = 

0 
96.41 0 3.59 

CA: NA: K  58.54 39.57 1.89 

Sample"? CY6OPLAG10CLASE PHENOCRYSr 
ELEM  OX  STRUCT 
Na20  6.7  1.148 
41203 24.9  2.595 

--ET02  61.975  5247/ 
1(20  ..78  .088 
CaO•  5.67  .537 
TOTAL  96.61 9.845 
CA. KG: FE = -100 -0 0 
CA: NA: K = 30.29 64.75 4.96 



-23 

Sample=? CY60GM. K-FELDSPAR  OXN0.=? 
ELEM  OX STRUCT 
Na2O  2.72 .482 
Fi1-203  20.03 2.155 
SiO2  63.94 5.836 
1<20  11.26 1.311 

 

Cal)  2.04 _  _ .2 
TOTAL 98.12 9.984 
CA: MG: FE = 100  0 0 
CA:  NA:  N = 10.04 24.18 65.78 

Sample=? CY60 AMPHIBOLE  OXN0.=? 
ELEM 
Na20 

OX 
1.44 

STRUCT 
.427 

MAO 7.38 1.678 
A1203 12.36 2.223 

40.54 6.185 
K20 1.66 .324 
CaO 11.56 1.89 
TiO2 1.5 .172 
Mn0 .9 .117 
FeO 22.67 2.893 
--TOTAL 99.13 15.-909 

MG/MG-WE= 36.71 
CA: FIGT-FM9725-21-,.V/ 44. 
CA: NA: K = 71.56 16.17 12.27 

SamPle=? CY6OLGHT.GM. FELDSPAR  = OXN0.? 
ELEM  OX 
Na20  7.09 

STRUCT 
1.218 

A1203  24.47 2.554 
SiO2  61.99 5.49 
1<20  .83 .094 
CaO  5.61 .532 
TOTAL 99.58 9.888 
CA:  MG:  FE = 100  0 0 
CA:  NA:  K = 28.85 66.05 5.1 

Sample=? CY60 DK. GM. NEXT TO ABOVE 
_ ELEM  OX  STRUCT  

Na2O  1.86  .304 

 

_A1201_2,11  •90_6   
Si02  84.09 7.095 
K2O  4.02  .433  
CaO  .91  .082 
TOTAL 101.87 8.82  
CA: MG: FE = 100 0 0 
CA: NA: K = 10.01 37.12 52.87  

_  ELEM  OX  STRUCT  
Na20 	10.93 1.868 

Sample=? CY6o LARGE PHENOCRYST CENTRE 

OXN0.=? -16 

A1203 19.31 2.006 
SiO2  67.71 5.967 
1<20  1.57  .176 
FeO  .49  .036 
TOTAL 101.43 10.053  
MG/MG+FE=  0 
CA: MG:  FE = 0 0 100  
CA: NA: N = 0 91.39 8.61 

Sample=? CY60 SAME EDGE 
ELEM  OX  STRUCT - 
Na20 

A1203 18.76 1.999 
S102 -66.25 5.988 
1<20  9.81  1.131 
CaO  .59  .057 
TOTAL 98.86 9.976 
CA: MG: FE = 100 0 0 
CA: NA: K = 7.7  

ELEM  OX  STRUCT 

RAMPTP="0 FY6o_CFNTRF ASATN 
 

OXN0.=? - 16 

. Na20  .71  .128 •  
A1203 18.93 2.056  . 
8102  
1<20 .  14.78  1.737 

TiO2  .63  .044 
ILIA' 9a,12-257 
CA: MG: FE = 100 0 0 
rA: NA: K = 4.1.4 6.58 89.26 

CY60, 61 
_ame1a=7  CY6o_LARGE-PHENOCRIU  EDOE  
CLEM  OX  STRUCT 

.-Na21)_ 3.67  _.h-5   
A1203 19.12 2.061 
SI02  64.52 5.9  
1<20  11.62 1.356 
CaO  1.08  .106   
TOTAL 97.2 10.073 
CA: MO: FE = 100 0 0  
CA : NA: K = 5.02 30.78 64.2 

SamPle=? CY66 SMALLER PHENOCRYST 
OX  STRUCT 

Na2O  8.69  1.498 
AI7n7 22..66_2,323   
SiO2  63.17 5.613 

__K20  1.47  .167  
CaO  4  .381 
TOTAL 101.71 10.032  
CA: MG: FE = 100 0 0 
CA; NA: K = 18.62 73.22 8.16 

SamPle=? CY66 PLAGIOCLASE PART 

 

ELEM  1")X -  "  STRUCT  
 OXN0.=? 

 

, Na20  7.54  1.304 
i A1203 24.77 2.607  

• 
Ca: M4: Fe = 100 0 0 

 

.   
AFM Ratio •=-100 

Sample=? CY61 ANOTHER PHENOCRYST 
ELEM  OX  STRUCT 
Na20  6.21  1.07 
A1203  25.18 2.639 

1<20  1.15  .13 

 

6_56  -.625   
Total 99.25  9.8721 

 

-  100 0 0   
Ca: Na: K = 34.25 58.63 7.12 

,AFM  Ratio - 100 

---Samp-le.=?--CY.64--K-SPAR-PHEN0CRYST 
-CLEM  OX  STRUC-T- 
Na20  .24  .043 

-A1203  10.19  1.774 
' SO2  64.03 5.953 
: 1<20  16.5  1.950 

CaO  1.03  .102 
L--Total-102,-41  10.0503   

Ca: Ma: Fe = 100 0 0 
	Cal 

AFM Ratio = 100 

SamPle=? CT61 FLAG. PHENOCRYST\ 
ELEM  OX  STRUCT 
Na20  7.31  1.2S 
A1203  22.56 2.346 
5102  61.55  5.694-- 
K20  1.54  .173 

1 Total 98.68  9.8442 
 Ce:  MA: Fe  ■ 100 0 0 

Ca: Na:1K = 21.12 69.29 9.59 
--AFM-Ret' - 

-16 

OXN0.=? -16 

-16  ; Si02  60.41 5.393 
K20  1.2  .137  
CaO  ' 6.07  .581 
TOTAL 99.98 10.022  
CA: MG: FE = 100 0 0 
CA: NA: K = 28.73 64.49 6.78 

S u)   

Na20  7.49  1.284 

Si02  64.1  5.665 

OXN0.=? -16  ;  •  1-7   
Ca0  4.16  .394 

-16 

CENTRE 

 'OXN0.=? -16 



Sample=? CY61 CORE 
ELEM  OX  STRUCT 
Na20  6.04  1.041 
M50  .39  .052 
41203 24.82 2.602 
8102 .  60.74 5.404 
K20 1.14 .13 

•  Cau  6.6/  .036 
FeO .21 .016 
total 101.12 9.680'a 

M5/M!-J4-Fe= 76.47 

EDGE OF FELOSPAR•CRYSTAL 

CTRUCI 

.521 
2.042 
5.942 
1.376 
.104 

9.9851 
Ca: M5: Fe = 100 0 0 
La. NO. k -  68.,/ 
AFM Ratio = 100 

Samele=? CY61 

Na20 2.95 
A1207; 19 
8.102 65.17 
K20 11.83 
Ca0 1.06 
Total 100.32 

CY61 

La:  - ?0.34 7.39 
Ca: N3: K = 35.2 57.61 7.19  Semele=? CY61 CORE OF ABOVE CRYSTAL  

ric;410 

Lf61  t_UUL 

ELEM  OX • STRUCT 
Na20  o,33  1.09 
M50  .34  .045 

24.4, 2.U3/ 
Si02  61.65 5.471 
k2U  1.2/ 	.144 
Ca0 	5.67  .539 

Total 101.18 9.8673 
83.18 

Ca: M5: Fe = 89.09 7.44 3.47 
La. Nd> a - 	81.48 .8.12 
AFM Ratio = 95.09 

Salf;ple=? CY61 K-FELDSPAR OVER GROWTH 

 

ON PLAGIOCLASE CRYS1AL   
ELEI  'X  SIR UCT. 
Na20  1.34  .239 
41i23 	L3.56 2.019 
8i02  64.35 5.936 
1-20  14.41  1.696 
Ca0  • 1.34  .132 

cc: M5: Fe = 100 0 0 
-Ca: Nc:  =-6.39 11456 82.05 

AFN Ratio = 100 

Sample=7  CY61 PLAGIOCLASE CRYSTAL 

UNDER ABOVE  OVERGROWTH  EDGE 
111.E.M  di( 	olmLLI 

Na20  7.99  1.369  

ELEM  OX  STRUCT 
Nd-J  -.4u  .432 
41203  19.3  2.07 

.u6 J.Y1Y 
k20  11.7  1.358 
LeU 	 1.  .102 

Tio2 	.43  .03 
total 99.02  9.9114 
Ca: M5: Fe = 100 0  0 

Ua. Na.  N = 5.39 22.8.3 /1./8 
AFM Ratio = 100 

Md0 .45 	.0J1 

41203  21.62 2.252 

5±02  4.98 ,I.741 

K20  1.72  .193 

Lau  2.1 

FO  .34  .025 

 

lutat 19.o4  9.9146 

is15/115+Fe=  70.24 

 

Gd.  = /6.6 16.43 6.16 

Ca: Na: K = 14.97 74.52 10.51 

-AFTI-RTTEao = )3.06 

6amrle-. 1.161 ANUVE blIGH1LY hUKIHEIN IN 

 

ELEM  OX  STRUCT 

.Na20 • 	7.86  1.344 

M50  .41 	.055 
412U3 

Si 02 
 

64.3  5.673 

1.1 

Ca°  3.65 	.345 
het.) 	.-1 
Total 100.06 9.3928 

MA , Ne+Ftl- 	/d,u/ 

Cc: M5: Fe = 83.13 13.25 3.61 
-7-4 .13 0.8   

AFM Ratio = 94.35 

SamPle=? CY61 CORE OF ABOVE FLAG. CRYSTAL 

EL EM  UA  IhULI 
Na20 	8.24 	1.405 

rI1283 	22,48 2.331 
tu-  64.66 

K20  .69  .078 

Ca 	.33J 

 

Total 79.29  9.8874 

.4/  10 

Ca: M5: Fe = 86.49 13.51 0 

	

,. 	•  
Ra.  - 

AFM Ratio = 95.73 



Sample"? CY64 PYRO-XENE 
ELEM  OX  STRUCT  
Mgr]  10.43 .594 
A1203 .43  .02  
5102  52.07 1.989 
CaO  23.83 .975   
Mn0  .34  .011 
FeO  12.9  .412   
TOTAL 108.02 4.001 
MG/MG+FE=  59.05   
CA: MG: FE = 49.22 29.98 20.8 
CA: NA:  K = 100 0 0 

OXN0.=? -6 

CY61 K SPAR-PHENOBRY'S-T* 

-EtEM  OX  3TRUOT-------83048-r■•?--1-6 
Na20  3.64  .641 

SiO2  65.79 5.978 
  271 	 

CaO  .98 
 

.096 
Tat-a-1--4970   
Ca: Mg: Fe = 100 0 0 

3 
AFM Ratio = 100 

Sample=? CY61 K-SPAR PHENOCRYST\ 
ELEM  OX  STRUCT 
Na20  2.38  .423 
A1203  18.51 1.998 
SiO2  65.11 5.965 
K20  12.95 1.514 
a   
Total 100.98 10.004 
Ca:  MAI re-"---100  0 0 
Ca: Na: K = 5.05 20.74 74.22 

SamFle -? CY61 - K SPAR PHENOCRYST 
ELEM  OX  STRUCT 

- 

  

A1203  19.14 2.057 
SiO2  64. 92 	5.710  
K20  11.67 1.357 

.  4  .   
TiO2  .29  .02 
	1 00.34 	7.972  

Ca: Mg: Fe = 100 0 0 
 5.11 	26.2   ' 

AFM Ratio = 100 

Sample"? CY61 PLAG. PHENOCRYST\T 
- ELEM  OX  STRUCI 

7 v28 t7244   
A1203  • 22.69 2.363 
SiO2  64.1 	5,665 
K20  1.61  .181 

 

.382   
TiO2 .22  .015 

a 
Ca: Mg: Fe = 106 0 0' 
Cat 	N0: 
AFM Ratio = 100 

Sample=?  CY64PLAGIOCLASE  _ _ 
ELEM  OX  STRUCT 
Na20  6.09  1.054  
MO  .48  .064 
A1203 24.62 2.588 
bl1J2  60.b4  

K20  1.31  .149 
-Ca0 ---6.46--  .618 - -- 
FeO .0  .037 
TOTAL 102.66 9.90899 
MG/MG+FE=  63.37 
CA: MG: FE = 85.95 8.9 5.15 
CA: NA: K = 33.94  57.88  8.18  

SamPl-e- CY64 MECWITE 
 

-03(NU f -2-4-  
.ELEM  OX  STRUCT 
Al2U.5 18..!Y 

. S102  38.61 6.116 
-2386 -4.049 -- 

TiO2  .45  .054 
FeO  18.8  2.49 
TOTAL 102.85 16.124 
M6/M0+FE=  0 
CA: MG: FE = 61.92 0 38.08  
CA: NA: K = 100 0 0 

CY61, 64,65 
_Sample"? CY64 PLAGIOCLASE PHENOCRYST 

--=i1EM----0X----STRUCT 
Na20  6.93  1.204 
Mg0--  .41  .055 
A1203  25  2.64 
S102  59.15 5.299 
K20  .69  .078 
Ca°  7.53  .723 
Fe0  .28  .021 

-corm_ 103.09 10.62 
NO SUCH OPTION DUMMY! 

--rA: MUT-FE-= -90T-49--6788--2761-  
CA: NA: K = 36.06 60.05 3.89 

11Ple=? CY65 ZONED EELDSPAR CEN -RE  
ELEM  OX  STRUCT 
Na20  10.04 1.718 

 , OXN0.=? -16-  

I A1203 22.09 2.296 

5102  64.65 5.702  

I K20  .33  .037 
I Ca0  2.9  .274   

I  TOTAL 103.08 10.027 
CA: MG: FE .". 100 0 0 
CA: NA: K = 13.5 84.67 1.82 

Sample=? CY65 ABOVE FELDSPAR RrM 
ELEM  OX  STRUCT 
Na20  2.26  .4 
A1203 17.29 1.855  
Si02  67.06 6.105 

, K20  12.62 1.466  
1  Ca0  .74  .072 

TOTAL 100.44 9.898  

CA: MG: FE = 100 0 0 
CA: NA: K = 3.72 20.64 75.65 

Sample=? CY65  K-FELDSPAR 
ELEM  '0X ----srRucT 
Na20  .39  .07 
A1203 17.52 1.903 
8102  65.69 6.056 
K20  15.59 1.833 
Ca0  .8  
TOTAL 103.31 9.941 

_CA:_110: FE = 100 0 0 
CA: NA: K = 3.99 3.53 92.48 

Sample-'? CY65 K-FELDSPAR 
ELEM  nx 	SISUCT  
Na20  .69  .12 
Al2,03 14.53  J.536 _ 
5102  71.66 6.428 

( K20  12.34 1.411  
I Ca0  .78  .075 
' TOTAL 107.39 9.37  

I CA: MG: FE = 100 0 0 
'  CA: NA: K = 4.67 7.17 87.86 

Sample=? CY65CORE LARGE CRYSTAL  OXN0.=? _716 
ELEM  OX  STRUCT 

-  Na20  7.2  1.231  
A1203 25.43 2.645 
S102  61.91 5.462  

K20  .65  .073 
Ca0  4.8  .454  
TOTAL 97.74 9.365 

 

CA: MG: FE = 100 0 0   

CA: NA: K = 25.82 70.02 4.15 

Sample=? CY65 
ELEM  OX 
Na20  8.11 
A1203 24.36 
Si02  61.14 
K20  .64 
CaO  5.76 
TOTAL 102.28 
CALMG: FE = 
CA: NA: K = 27.2 69.24 3.56 

• 

OXN0.=? -16 

OXN0.=? -16 

'QXN0." -16 

.0XN0.=r -16. 

OXN0."? -16 

EDGEOF CORE CRYSTAL 
STRUCT  
1.4 
 

OXN0.=? -16 

2.555  
5.441 
.072  
.55 
10.018  
100 0 0 



Sample.? CY65 K-FELDSPAR PHENOCRYST 

	

_E,LEti 	OX 	STRUCT 

	

Na20 	4.46 	.781 
Al2Cri 19,26 

	

Si02 	65.22 5.886 

 

K 7, 0  8.59  .989  

	

C30 	1.96 	.189 
TOTAL 98.64_9.147 

OXN0.=7 -16 

-16 

CY65, 67 

CA: 	MG: 	FE 
CA: NA!  K 

= 100 

STRUCT 
1.299 

0 	0 
19.R7  0.4R 

LABGE CRYSTAL 
ELEM 	OX 
Na20 	7.52 _OXN0.=? -16 

A1203 	25.09 2.635 
Si02 	60.28 5.37 
K20 	.49 .056 
CaO 	6.6 .63 
TOTAL 	101.53 9.99 
CA: 	MG: 	FE = 100 0 	0 
CA: 	NA: 	K = 31.74 65.44 2.82 

Sample=? CY65 CORE ANOTHER 

	

_  ELEM  OX  STRUCT  

	

Na20 	8.2 	1.411 
A1203 23.54 2.464  

	

SL32 	62.34 5.535 

 

K20  .95  .108  

	

CaO 	4.97 	.473 
TOTAL 102.88 9.991  

CA: MG: FE = 100 0 0 
CA: NA: K = 23.74 70.83 5.42 

Sample?  CY4a_ELII_AKUNLI_ABOVE  CRYSTAL  

	

ELEM 	OX 	STRUCT 	OXN0.=? 

	

-  Na', 0  7,47  1.291  

. A1203 25.06 2.632 

 

Si02  60.26 5.371  

	

K20 	.65 	.074 

	

n 	6.56  .627  

TOTAL 101.68 9.995 
CA: MG: FE = 100 0 0  
CA: NA: K = 31.48 64.81 3.71 

Sample=? CY65 CORE OF ANOTHER CRYSTAL 

	

_  ELEM  OX  STRUCT 

	

Na20 	7.9 	1.364 

	

A1203  24.7  2.592  

	

5102 	60.71 5.406 

 

K20  .51  .057  

	

Ca0 	6.2 	.591 
TOTAL 102.91 10.01  
CA: MG: FE = 100 0 0 
CA: NA: K = 29.37  67.79 2.83  

Samples? CY65 THICK OUTER RIM 
	

OXN0.=? -16 

	

J_ELFM -  AX  R_TRUCT  

	

Na20 	6.92 	1.199 
A1'03 25.89 ''.727  

	

Si02 	59.02 5.276 

 

K20  .65  .074  

	

Ca0 	7.51 	.72 
TOTAL 101.93 9.996 
CA: MG: FE = 100 	0 	0 
.CA: 	NA: 	K = 36.13 	60.16 3.71 

-16 SAMPLE.? CY67 PLAG. PHENOCRYST 
ELEM 	OX 	STRUCT 

.0XN0...? 

NA20 	6.93 	1.212 
A1.203 	26.09 	2.753 
5102 	58.55 	5.241 
020 	.64 	.072 
CAD 	7.72 	.74 
TOTAL 98.2 	10.022 
CA: 	MG: 	FE = 	100 	0 	0 

SAMPLE=? CY67 REPEAT ABOVE OXN0.=7 
- 16 

ELEM 	OX 	STRUCT 
NA20 	6.92 	1.201 
AL203 	26.21 	2.767 
5102 	58.36 	5.227 
020 	.61 	.07 

"GAO 	7.92 	.76 
TOTAL 93.7 	10.026 

_GA:_NA: 	K 	37.42 	59.13 3.46 

SAMPLE.? CY67 
ELEM 	OX 

PLAG. 
STRUCT 

NA20 7.39 1.234 
AL203 16.87 1.713 
5102 72.88 6.28 

; 
	

120 .36 .039 
CAC 2.5 .231 
TOTAL 98.8 9.5 

SAMPLE=? CY67 ABOVE NEXT 
ELF.1.1 	OX 	STRUCT 
NA20 	7.79 	1.307 
A1.203 	18.14 	1.851 
5102 	71.02 6.149 
K20 	.34 	.037 
GAO 	2.7 	.25 
TOTAL 98.2 9.596 
CA: NA: K = 15.7 81.97 2.34 

SAMPLE=? CY67 
ELEM 	OX 
NA20 	8.36 
AL203 	24.11 

, 	5102 	61.57 
! E20 	.54 
CAD 	5.41 
TOTAL 99.4 
CA: NA: X = 

REPEAT ABOVE 
STRUCT 
1.44 
2.525 
5.471 
.061 
.515 

10.015 
25.56 	71.39 

10XN0.=? 	-16 

3.05 

SAMPLE=? CY67 
ELEM 	OX 
NA20 	9.09 

EDGE OF ABOVE XTAL 
STRUCT CX1.10..? 
1.56 -16 

A1.203 	23.51 2.455 
I 	5102 	62.68 5.554 

K20 	.53 .059 
- -GAO 	4.2 .398 

TOTAL 99.1 10.029 
I 	CA: 	NA: 	K = 19.74 77.3 2.97 

SAMPLE.? CY67PPLAG. 	OXN0..? -16 
FLEM 	OX 	STRUCT 
NA20 	9.33 	1.604 

- 11.203 23.47 2.454 

	

H K20 	.48 	.054 
I 

,8102 	62.46 5.542 

CAD 	4.27 	.405 
TOTAL 98.6 10.061 

SAMPLE.? CY67 CPP. EDGE OF ABOVE 
ELEM 	OX 	STRUCT 
NA20 	7.75 	1.339 
A1.203 24.75 2.6 
5102 	60.6 	5.401 
K20 	.83 	.094 
CAD 	6.07 	.579 
TOTAL 97.1 	10.017 
CA: NA: K = 28.8 66.51 4.69 

SAMPLES? CY67 CENTRE OF ABOVE 

ELEM 	OX 
	

STRUCT 
NA20 	8:49 

	
1.464 

AL203 24.73 2.593 
5102 	60.84 5.412 

	

11{20 	.31 	.035 
GAO 	5.64 	.537 

, TOTAL 97.5 10.044 
CA: NA: K = 26.38 71.88 	1.74 

SAMPLE.? CY67 X.FELDS. PHENOCRYST 

	

ELEM . 	OX 	STRUCT 

	

A1.203 	18.74 2.024 

	

5102 	65.4 	5.993 

	

K20 	14.64 	1.711 

	

GAO 	1.22 	.119 
TOTAL 97.8 9.349 
CA: NA: 1< = 6.53 0 93.47 

SAMPLE=? CY67 ArPHIBCLE 

	

-MEM 	OX 	STRUCT 

	

MGO 	14.36 3.048 
A1.203 5.4 	.907 

	

5102 	52.32 7.451 

	

0<20 	.76 	.137 

	

GAO 	11.49 1.752 

	

MNO 	.39 	.046 
FE0 15.28 1.32 
TOTAL 95.9 15.165 
CA: MG: FE = 26.47 46.04 27.49 

PHENOCRYST CENTRE 

OXN0.=? -16 

LARGE CRYSTAL 
OXN0.=7 -16 

OXN0.=? -16 

OUTER DARXER ZONE 
1 
10XN0.=? -16 

:!DXN0.=? - 16 

OXN0.=? -16 

OXN0.=7 -16 

OXMO.=? -16 



CY67 
Sample? CY67 FELDSPAR 

 

- ELEM  OX  STRUCT  

 

--4e20  7,8-----1-.3a1 
A1203 

8i02 

1 K20 

 

Ca0   

I    
1 Mal  Fe P-1-00-0--0--- 

Total 100.81 9.8172 

,OXN0.=? -16 

Ca: Na: K = 21.56 76.1 2.34 
! MM Ratio 100   

23.1 2.397 
; 64.29 5.67 

.37 .041 
3,99  . .377   

- 	• 	. 

SAMPLE.? CY67 ABOVE EDGE; 	OXN0.=? -23. 
E.EM 	OX 	STRUCT 

GO 13.99 2.995 
AL203 3.34 .649 
SI02 52.37 7.513 
K20 .49 .09 
CAO 12.63 1.95 
MMO .41 .05 
FED 16.21 1.946 
TOTAL 94.4 15.2. 
CA: MG: FE 	23.3 43.46 28.211 

Sample=? REPEAT ABOVE 

kLEM  ox 	STRUCT 
Na20  1.6A  .296   

- A1203  18.64 2.024 
--SiO2---  63.94-5,89- 
K20  13.95 1.64 

--860  id87  .086   
TiO2  .93  .064 
-Total 400.29 -10-T0009 
Ca: 
Ca: 

AFM 

Mg: Fe 
Na: N = 

Ratio = 

= 100 
4.25 

100 

0  0 
14.64 81.11 

Sample=? CY67 PLAGIOCLASE PHENOCRYST 
ELEM  OX  STRUCT 

OXN0.=? -16 
Na20  6.99  1.202 
A1203  24.84 2.595 
8102  61.46  5,446-----   
1(20  .5  .057 
Cal)  6.10  .507 
Total 101.66 9.8857 
Ca:  Mg:  Fe = 100 0 0 
Ca: Na: K = 31.8 65.11 3.09 
AFM-Ra4-i-o 	100   

Sample=?  CY67 ANOTHER  PLAGIOCLASE 

ELEM  ox -  STRUCT  OXN0.-?  16 
Na20  7.01  1.201 
A1203  24.79 2.501 
Si02  61.97 5.474 

--1(20  .26  .029----   

Ca0  5.96  .564 
---Tetel--100,6?  9.8   

Ca: Mg: Fe = 100 0 0 
Ca:  Na  : K P-31.44  66.95 1.62 
ON Ratio = 100  

-Semp-le..?  CY67 ANOTHER- 
OX  CTRUGT   

Na20  7.55  1.292 

-144-203  24.88-2,504   

Si02  62.88 5.547 

Ca0  5.15  .487 

;  Total 102.6  9,8639   

I Ca: Mg: Fe = 100 0 0 
! Ca:  Na: K  - 26,86 71.26 1.88- 

AFM Ratio = 100 

Sample"? CY67 AGAIN ANOTHER 

ELEM  - OX  STRUCT 

Na20  1.73  .31 

A1203  18.96 2.062 
8102  63.21  5,824   

1(20  13.81 1.626 

Ca0  .99  .090 
TiO2  1.29  .089 

Ca: Mg: Fe = 100 00 
--Ga4-Na:  K -  4.82  15,24--99,94- 

AFM Ratio = 100 

Sample=? CY67 ANOTHER 
ELEM  OX  STRUCT 
Na?   
A1203  25.

• 

1  2.616 
3i02  61.70  5.463  
1(20  .56  .064 
Ca0  5.57  .520 
Total 99.18 .  9.8527 

Ca: Na: K = 29.75 66.65 3.61 
AFM  Ratio P 100 

OXN0.=? -16 

GRAIN' 

100(NO.=? -16 

OXN0.=? -16 

Sample.? CY67 ANOTHER PLAGIOCLASE 

OX  STRUCT 

.48  1.28  
ELEM 

a   
A1203  24.29 2.527 

3i-02  62.60  5.531 

1(20  .29  .033 
Ca0  5,2  .492 

Total 102.07 9.8624 
0  0 

Ca: Na: K = 27.26 70.91 1.83 

AM  Ratio = 100 

Na20  6.98  1.199 
A1203  24.51 2.559 
9i02  61.73 5.469 

 .062----  
Ca0  5.96  .566 

• 
Total 98.53  9.8681 
Ca:  Mg: Fe 

Na: K = 30.98 65.63 3.39 

--Samp-leP -CY67  LLACrl-faGL-ASE- 
ELEM  OX  STRICT   

- Na20  7.92  1.353 
Mg°  .4  .053 
41203  23.21 2.412 
Si02  63.77 5.623 

.1(20  .51  .058 
CaO  3.5  .33 
FeO .64 .047 
Total 101.53 9.8765 
Mg/Mg+Fe= 53 
Ca:  Mg: Fe - 76.74 12.33--0-,9-3-- 
Ca: Na: K = 18.95 77.71 3.33 
AFM Ratio - 

Sample- ?  CAME 
-Et-EM  OX  STRUT   
Na20  .61  .043 
 16,01 -.868   

A1203  5.31  .228 
8102 	5-.-98 1.89  
Ca°  20.97 .817 

Cr203  .71  .021 
-Fe0 1.04 .123 

Total 100.63 3.9979 

Mg/Mglre  
Mg/Mg+Fe=  87.59  

 Somr1c=?  CY67 ANOTHER 

 JTRUET   
Na20  .7.5  1.283 
A1203 
 

23.77 2.474 
Si02 
 

63.23 5:582 
K20 
 

.69  .077 

Ca0  4.71  .445 

Total 97.09  9.8616 
Ca: Mg: Fe = 100 0 0 

Ca:  No:  K - 21.5 71.08 4.2-7  

Sample=? CY67 K -FELDSPAR 
 

OXN0.=? -16 
ELEM  OX  STRUCT 

-Na20  2.22  .376   
A1203  13.51 1.393 

, 
 

1(20  7.48  .835 

8202  75.3 6.586 

_Ca0.  1.14  
Fe0  .36  .026 

Mg/Mg+Fe=  0 

Ca: MN: Fe - 80.45 0 19.55 

Ca: Na: K = 8.12 28.53 63.35 
--AFM-Ratio -  96.4  



--5amrle- ? CY67  PYROXE-NE-
-ELEM  OX  STRUCT   
- Na20  .51  .037 
M50  13.94  .701 
A1203  4.33  .192 
84G2  5-4-,1-9  1.925 
K20  .43  .021 

TiO2  .81  .023 
FeO  16.66  .524 
Total 98.7  3.9851 

-Mg/Mgf-Fe - 	59.05   
Ca: Mg: Fe = 26.97 43.7 29.32 
a  Na: N 	09,26 6,053r89 

AFM Ratio = 6.85 

Sample=? CY67 K-FELDSPAR 

 

ELEM  OX  STRUCT 

Na20  1,91---,34 

- A1203  18.91 2.051 

 

1<20  13.46 1.58 

	

CaO 	.93  .092 

 

TiO2  1.16  .08 
9.9992   

Ca: Mg: Fe = 100 0 0 

-  4.57 16.9 70.53 

AFM Ratio = 100 

Sample"? CY67 ANOTHER 
ELEM  OX  STRUCT 

14o20  6.8  1.166 

A1203  25.04 2.61 

Si02 	61.77 5.463  
1<20  .64  .072 

CaO 	5.7  .54 
Total 100.41 9.8511 

Ca:  M5: Fe = 100 0 0 
Ca: Na: N = 30.37 65.58 

  

4.05 ; 

OXN0.=? -16 

Samrle-' CY67  ANOTHER-
ELEM 	OX  CTRUCT  
Na20  8.55  1.457 

22.55  2.336 

Si02  65.13 5.725 

K20  .4  .045  

CaO  3.11  .293 
Tote-l----100.39  9.8576   

Ca: Mg: Fe = 100 0 0 
a.Na;  -  

AFM Ratio = 100 

Sample=? CY67 ANOTHER 

ELEM  OX  STRUCT 

No20  6.64-  1.143 

A1203 
 

25.16 2.634 

Si02  

K2O 
 

.72  .081 

Total 101.6  9.8921 

Cat  M54-Fe-...--100  0 0 

Ca: Na: K = 33.98 61.65 4.37 
-AF14-R-atio  - 100 

Sample"? CY67 ANOTHER 
- ELEM  OX  STRUCT 

A1203  25.07 2.621 
Si02  61.13 5.422 
1<20  .35  .039 
CaO  6.41  .609 
Total 100.81 9.884 

Ca: Na: N = 33.08 64.8 2.12 
Arm  Ratio - 100 

-Sample"? CY67 ANOTHER 

ELEM  OX  STRUCT 

Na20  6.6  1.137 

A1203  25.17 2.637 
Si02  60;73 5.396 

K20  .69  .070 

Ca0  6.77  .644 

--Total  102.71 9.-8932  
Ca: Mg: Fe = 100 0 0 

Cal  Na:  K " 34.64 61.16 4.2 

AFM Ratio = 100 

a 

CamFle -- ?  co  K FELE8RAJR-P-14E44-GeR4-54- • 
'LLE14 	OX  STRUCT   

- 14a20  2 -  .356 

CY67, 69, 70 
Sample? cw69 
ELEM 	OX 	STRUCT 	 

Tha20 	5T798 
A1203 	25.76  2.709  

-S102 	59.71 5.328-----  
K20 	.93 	.106 	 
CaO 	7.4 	•727 
Total 100.36 9.8689 	 

-c41 Mg: Fe = 100 0 0-  
Ca: Na: K = 39.71 54.51 5.79  
AVM-Ratio = 100 

sSample=? 71-311 exsol-ved feldsPar 
'Irrm----ox----sTRucr- 
Na20 	6.32 	1.095 	OXNU.=7  -16 
A120-3 	18.22 1.919 

, Si02 	67.86 6.062  
FR20 	7 	.798 
I CaO 	.3 	.029 , 
F-Fe0 	.3 	.022 

Total 100.08  9.925 
J Mg/MgfFe= 	0 
I  Ca: Mg: Fe = 56.86 0 43.14 

Ca: Na: K = 1.51 56.97 41.52 
AFM Ratio = 97.76 

Sample?  cw69 exsolived feldspar 

ELEM 	OX 	STRUCT 
Na20 	7.85 	1.35 
A1203 	18.45 1.929  

; Si02 	68.33 6.059 
I, K20 	4.53 	.512 	 
, Ca0 	.26 	.025 
j  Fe° 	.45 	.033  

Total 99.83 	9.9077 
Mg/Mg+Fe= 	0  
Ca: Mg: Fe = 43.1 0 56.9 
Ca:  Na: K = 1.32 71.54 27.13  
AFM Ratio = 96.69 

--SamPle=7 cy69 adjacent 

Na20 	6.19 	1.071  
-M0 	 49 	.06k 

OXN0.=7 -16 

j  A1203 
	

26.1 	2.746 
Si02 
	

58.93 5.158 
K20 	.75 	.086 

	

rCa0 	7.54 -772-1 
1 Total 102.36 9.9460 

7- 1g7Mg-fre=  1-00 
Ca: Mg: Fe = 91.61  8.39  0 

--05T-N---0---K-71-3-8.39 57.03 4.58 
AFM Ratio = 95.41 

	

ELEM 	OX  STRUCT 

A1203 	25.12 2.638 

I 	" 	
- 	 

	

1<20 	.71 	.081 

Total 101.15 9.8894 
Ca: M.1: re -  100 0 0 
Ca: Na N = 35.43 60.22 4.35 

Si02  64.91 5.95 
1<20  13.20 1.5E3 
CaO  .89  .088 
T±02  

•  
.024  

Total 100.91 9.9773 

Ca: . Na: K = 4.41  17.83 
e 20 

YST 

77.77 



7  1.201 
23.75 2.470 
62.71 5.551 
.95  .10C 
5.54  .526 . 

• Ca: MA: Fe = 100 0 0 

AFM Ratio = 100 

Na20 
61203  

SiO2 
K20  
CaO 

Si02 
TR-2D 
CaO 

Na20  6.69  1.154 

61.31 5.453 

	

1.12 	.128 

 

6.29  .6 

A1203 23.15 2.414 

b:,;mPle=!' LY/0 EULE ANUFHEUB FLAbh 
-ELEM  UX  SIRULI 

Total 99.98  7.7063 
Ca: MA: Fe = 100 0 0 
La. Na. K -  oi..  6.8 

AFM Ratio = 100 

Sample=? CY70 EDGE ANOTGER.  FLA°. • 
ELEM  OX  STRUCT 

453.44 a.O1O 

K20 -  1.13  .128 

Total 97.00  9.8797 
La.  e  1 
Ca: Na: K = 24.35 68.74 6.91 

r I Fat1O 

---Same e-. CY7O  ANeTHER  FL 

Na20  7.05  1.211 

1 9102  62.42 5.528 

'.'..  
. ..0 

('.'..0  5.61  .532 

I Tutdl  c.8.43  9.8759 

Ca: Msi: Fe = 100 0 0 

C.. ; N,-, -; k - 22.53 65.67•3 
AFM Ratio = 100 

7.34  1.261 
22.94 2.396 

63.53 5.629 
1.2 .135 

1,40  4./o  .44Y 
Total 99.06  9.8707 

Sample=? CY70 ANOTHER FLAG. _ 
ELEM  OX  STRUCT 
Na20 

A1203 
Si02 
1120 

I  Lail 62 

4.7.5 La. Na. K = 32.66...6/ 
AFM Ratio = 97.97 

A1203 
"--5-11712 
1120 

24.8  2.604 

.79  .09 

be.mp1e=r LT/0 ANUIMER 

	

. LLLM 	U. 	SIKULI 	 

 

Na20  6.9  1.192 .  . 

Total 97.59  9.9357 
mitigfr.e=  100 

! Ca: Mg: Fe =.95.83 4.17 0 

LLI I  (JA 	)rLJLI 

Na20  6.64  1.146 

  

   

Si02 

Ca° 

 

60.26 5.364 

  

 

7.09  .676 

  

     

CY70 
Saffirle=? CY-70 K  rcLDGrnn  PHENOCRYST: 
[LEN  OX  STROEi   
Na20  2.29  .409 

A1203  10.73 2,023 

9102  64.04 5.883 

Ca0  .92  .091 

TiO2   
Total 103.51 10.009 

 

Co:  ti: F:L - 100 0- 0 

Ca: Na: K = 4.48 20.12 75.41 
AFM Ratio - 100  

-S+1.fte&,1- . 8--14-7-0-1-NCLUSION IN ADOVE' 

Na20  6.59  1.139 

A1203  21.76  2,601 
Si02  60.68 5.407 
K20  .95  .108 

Ca0  6.91  .66 
Total 102.11 9,94-53   

Ca: MA: Fe = 100 0 0 

Ca:  Na: K - 34.61 59.73 5.66 
AFM Ratio = 100 

Sample=? CY70 EDGE OF ABOVE SANIDINE 

	

--ELEM . - OX  STRUCT 
Na20  2.08  .37 
A1203  18.64 2.014 
Si02  64.87 5.945 
K20  13.21  1.545 
Ca0  .85  .084 

TiO2  -024 

Tota1 . 104.05 9.9816 
Ca: rin. Fe - 100 0 0 
Ca: Na: K = 4.2 18.51 77.29 

AN  Ratia  1-00 

Ca&r-4-e=?  CY70-PLAC.  PHENOCRYST  

.a. A. Fe = 100 0 0 

Ca: Na N = 24.34 68.35 7.32 
--Trm Ratio = 100 

;PHENOCRYST 

OXN0.=? -16 Sample=? CY70 EDGE K-FELDSPAR 
-7 ELEM  OX  STRUCT 

Nu-A.0  l.6.  .-8 
-1 A1203  17.82 1.915 

61u2  66.zu 6.039 
K20  12.96 1.507 
Carl  .77  •  / 
TiO2  .56  .038 
r.jtai 	3.25 	98625 	 
Ca: MA: Fe = 100 0 0 

-  - -  A .  
ti* 	- 4.14. 	15.2 

AFM Ratio = 100 

Sample=? CY70 EDGE OF PLAGIOCLASE 

Ca: MA: Fe = 100 0 0 
Ca: Na: K = 35.58 60.32 4.11 
AFM Ratio = 100 

Sample=? CY70 CORE OF ABOVE CRYSTYAL 

--ELEM  OX  STRUCT 

'Sample=? EY70 K-FELDSPAR EDGE\ 

	

7  CLEM  OX  STRUCT 

1.UM  .366 

.A1203  • 18.57 2.011 

S.tU2 	84.i u•`./61 

1120  13.54 1.588 

LoU  I  ,  .0./8 

 

T102  .45  .031 

 

iota' VY.QY  Y.YY42 

Ca: MA: Fe = 100 0 0 

--Ca. Na:  = 4.do 

AFM Ratio = 100 

Sample? EY70 ANOTHER EDGE . 

 

1 Na20  1.92  .341 
iL2U 	I752. 	02j 
8102  64.49 5.908 

Ca0  .83  .081 
71.02 	A  .066 	 
Total 98.79  9.9467 
C,  1 	  

Ca: Na:11 = 4.16 17.51 78.33 

 

1•7 1T  cLiu   

o.0,  1.042 
A1203 
 

25.98 2.733 

K20 
 

.6  .069 
LaO 	 .Yd  • oo 

Total 98.41  9.8981 

 

-  1 

Ca: Na: K = 40.72 55.6 3.68 
RI ri ho 1,10 - 10 



CY70 

 

---!..11,7 rL--. .  bampIe. 

ELEM  OX  STRUCT  .1  ,.. . 
-.._  ,  ..,  , 

Na20  6.65  1.148  . , 
.  ,  : Na20  6.87  1.101 

A1203  25.11 2.637  .  A1203  24.26 2.535 

8102  60.46• 5.385  8102  62.07 5.502 

K20  .68  .077  K20  .82  .092 

=31J  6.Y4  .662  Ca0  '5.87  .558  ' 

Total 99.17  9.9094  Total 97.72 -.9.8678 . 

La. M!A. le = 100 0 0  . Ca: Ma: Fe = 100 0 0 .  

Ca: Na: K = 35.08 60.84 4.08  La. Na. N - 60.40 64...1 .J.02 

Al-fl Ratio = 100  AFM Ratio = 100 

bamPle-e LY/0 LUCIE FLAbiULLASm - -OXN0.=? -16 

j-TIEM 	UX----STRUCI 

i Na20  6.82  1.17 

. NI2U6  24.33 2.03Y 

.  I Si02  62.09 5.498  1  
1 K2U  031 	.U99 3 

i  CaO  5.9  ' .56. I  !   
.110.  .9  .062  1  Iota! 101.UY Y.Uo6/ 

Total 98.3  9.9686 '  I Ca: Ma: Fe = 100 0 0 

I*
66.Y/  . 

Ca. Ma. Fe - 100 0. 0  , La. Na. K - 30.62 54i

AFM Ratio = 100 

ig 

3,t1Pte - . UT/0L1IUL K FLL.3PAR 

 

hum  UX 	5iKULi 

 

- Na20  2.13  .379 
AI,U3 	13.61 2.062 

- 6102  64.38 5.9 
N.0  • 12.95 1.514 
Can  .83  .081 

Ca: Na: K = 4.1 19.2 76.7 
Al-fl Ratio = 100 

AL_ 
ELEM  OX  STRUCT 

7-Na20--  - -  . 
Man  .22  .029 
A1203  25.61 2.691 
Si02  59.64 5.318 
K20  ' .65-  .073 

'CaO  7,38 -  .705 

 

Iota! 98.29  9.9286 
Ma/Mai- Fe=  100  ' 
La. MT1. Fe = 96.05 3.95 0 
Ca: Na: K = 37.32 58.81 3.86' 

i-J-M Ratio = 91.89 

baArla=f Lf/0 ANUIHEK LIMA_ UF .  

ABK/UVE K-1-ELLISPAK L1SIAL . 

ELEM  OX  STRUCT 
2.04  .363 

A1203  18.86 2.035 • 

biU.  64.62 5.916 

K20  13  1.519  • • 

Ca0  .74  .0/3 

'TiO2  .73  .05 

 

total 90.60  9.906/ 

Ca: Ma: Fe = 100 0 0 
Ca. Na. K =.3./3 18.57 //./ 

AFM Ratio = 100 

baMPla=f LY/0 LIR*. FLAIL,, 

ELEM  OX  STRUCT 

Na20  6.5/  1.1.54 

A1203  25.24 2.651 

SI02  60.34 5.3/6 .  _ 

1(20  .73  .084 

Lat.)  6.94  .662 
Total 99.15  9.9072 

Ca: tid:  100 -  0 0 

Ca: Na: K = 35.21 60.32 4.47 
Kat10 = 00 

Sample=? CY70 EDGE  OF FLAG. 

. ELEM  OX  8IRULI 

Na20  6.87  1.182 . 

A1113  24.5  2.564 

8102  61.59 5.467 

K-U  ./Y  .0Y 

Ca0  6.15  .585 

total 98.26  Y.80/ 

Ca: Ma: Fe = 100 0 0 

--Ca: Na; K = 31.5 63.63 4.05 

AFM Ratio = 100 

CY70 CORE OF ABOVE CRYSTAL 

ELEM " OX  STRUCT 
 6.46 tm-a- 
A1203  25.45 2.669 - 

5104  oo..3 ,J.36 

K20  .67  .076 

LOU .01 .1 

Total 98.47  9.8983 

 cd. r1. L - 100 0  0 

Ca: Na: K = 36.17 59.75 4.07  ` 

 Aim ati!- -0 

Sample'? CY70 ANOTHER FLAG. 

-C-ELEM -  OX  STRUCT 

Na20  6.8  1.1/2 

A1203  24.83 2.602 

S102  61.03 5.42:5 

I K20  .76 .  .087 

LaU  6.5  .6IY 

I Total 102.17 9.9038 

La: Ma: be = 100 0 0 

Ca: Na: K = 32.96 62.41 4.63 

Al- fl Ratio = 100. 

sameLe=r LY/U ANUIHEK FLAU. LIJUL _  . 
ELEA  OX  SIKUUI 

Na20  6.55  1.127 

Si02  61.18 5.429 

KZU  •151:1  .0/1 

Ca()  6.66 . .634 

iota& 100.4  Y.6/03 • 

Ca: Ma: Fe = 100 0 0 
Ld, Nd. K - 34.49 61.32 4.19 

' ,FAFM Ratio = 100 • 
. - - 

_ Sample=? C970 ANOTHER FLAG. 

ELEM  OX . STRUCT 

- - A1203  24.48 2.557 

0 . 

 

01.09 J. 

• 1<20 '  .79  .089 

LU 	 • 
Total 101.86 9.8679 
Cc . _.  100  0 0 
Ca: Net K = 31.62 63.52 4.86 

Sample'? CY70 ANOTHER FLAG. EDGE 

ELEM  OX--STRUCT 

Na20  6.54  1.127 
Al2US 	24..16 2.614 

Si02  61.01 5.42 
K2U  ./4  .084 
Ca0  6.66  .634 

iota! 101.23 9.5/05 
I Ca: Ma: Fe = 100 0 0 
. La. No. K  34.36 61.08 4.55 
AFM Ratio = 100 

- Sample=? CY70 ANOTHER EDGE 

7-TEEM  OX • STRUCT  • 

Na20  /.03 

A1203 .  23.86 2.491  • 

010.  6..64 5.540 

K2O  .97 •  .109  ' 

CaO 

Total 101.21 9.8642 

La. M5. Fe - 100 0 0 

Ca: Na: K =,27.89 66.14 5.97\  

AFM Ratio - 100 



1-1-1;), UA 
6.4$  1.106 

815'--)  61  5.442 

CY70 71 
(-(70  FOGE 

Ft EN • OX  S.TROGT 

24.54 2.562 

.084 

10.12 9.8448 
,e  1.0k  0  0 

172.1 N3: K  ,.1.64  4.64 

KaLlo  100 

OX 
1.231. 

5.668 

C30  -4.42  •417 

Fe = -100 0 0 
/,0„, 

AFN Ratio = 100 

Sar. , 1e=? i.T.Y70 COPE Or: PLAGIOCLAS 

ELV,M  OX  STRUCT 

4 .6Y  / 

24-1.09  2.972 

/ K20  .34  .039 
1,,,1 

1 . ,:11 	102.97  9.9002 

-  ,  0 

Na4.  K  54.64  4 -  .2.07 

.070 
_•  ••• 

64.95  6:009 

- 

.  Ca: 
154 
AFC: 

_ 

 

.96  .095 
- 

10 ,,  • 0  0 

	

9. 4 =  4,05  0.72 

Ratio = 100 

91.63 

/a  

Car.;  6.67  .634 

WA; FE,  100 0 0 

1'4,,  •/4 oVo,J, 	.- 

AFM Rtio = 100 

Swftple=? CY71 COPE OF ANOTHER CRYSTAL' 

- ELEM  OX  STRUCT 

3...)'7  •Y64 

W40  .52  .069 

HI:_ti6  .-..Y.J  ..z./ 

5102  59.61 5.301 
.11 . 

 

7.62  .726 

	icso t  -170•75- -1• 

Mfi:/h4g+Fe=  100 

 

11,.1.  -  0 

Cs: NO K = 41.02 54.46 4.52 

M   

1. 	. 

6.76  1.164 

7ln3  20. 95 2.50!J 

 

4420  .59  .067 

 

- Ca..)  • -.5.67  .539 

 

Ff-Al  .73  .054 

Tot:A. 102.77 9.8025 
- 57.81 

 

MEi; Fe = 80.81  11.09 8.1 

Ca: Na: K = 30.45 65.76 0.79 

I-. ri 	c: 	0 	1-1 	/ 

1,:e=4 -177771 CORI  OF  A001 OFF  Ftl_IJC,PA17 

17...._ Eli 
4a20 

0 i: 

4. 82 

5114U1 I 
. 8745 

rvai .29 .009 

51203 26.11 2.747 

.03.00 :-.)i:t ..,-. 6 5.265 

K20 1.08 .123 
15 .1 4.14 -  .856 

lit/ I 98.32 9.8422 - 

5421 : 	Fs = 95.54 4.46 0 

Na: = 46.6 46.54 6.86 

AFM RaLio = 97.24 

- 



CA: NA: 	K = 85.04  14.96 

Sample=? CY73 MELANITE 
ELEM  OX  STRUCT 

-41g0 .16 .12 

0 

OXN0.=7 -24 

A1203 4.42 .901 
Si02 35.06 6.-063- 
Ca0 31.62 5.86 

--469 
Cr203 .25 .034 • 

.461 
3.398 Fe0 23.49 

- 

__.T0TAL__101.88 17.006_ 
CA: NA: N = 100 0 0 

Sample=?CY-73 
OXN0.=? ELEM  OX  STRUCT 

Sample=? CY73PYROXENE 
-16 	ELEM  OX  STRUCT 

 

--N820  1.36 4-104 

A1203  17.71  1.944 
Mg0  7.2  .421 

---A1203-6.69 .309 -Si02---62779--57942 
1<20  15.31  1.819 S102  44.97  1.765 

TiO2  1.22  .036 
-MnO-  .-67  .022 

-Ca0 
FeO  .81  .063 

MG/MG+FE=  0 
--GA3--MG1-FE-=-67.-86--0-7324-14 

CA: NA: 	N = 6.2  8.96  84.84 

FeO  16.78  .551 
---TOTAL-1-03T78-4.096 

CA: NA: K = 89.52 _  _ 
10.48 

C Y73 
OXN0.=? -6 

0 

OXN0.5.1 -24 . Sample=? CY73 PYROXENE 
-1ELEM  OX  STRUCT 

Mg0 7.46 .433 

S102 48.32 1.883 
Carl 20.29 .847 
TiO2 .65 .019 
Mn0 .71 .023 
FeO 16.54 .539 
TOTAL 102.26 4.08 

Sample=? CY73 
ELEM  OX 

MELANITE  OXNO 	7  -24 
STRUCT 

A1203 
-SI-02-35.-51 

4.4 .895 
6.121 

31.83 5.879 CaO 

MnO 1.06 .155 

Fe0 23.18-3.342 
TOTAL 99.66  16.968 

 

SamPle=? CY73 K-SODALITE? 
 

OXN0.=7 -24 
-EtEM  6X -• 	STRUCT   

Na20 15.52 4.28 

Si02 49.97 7.109  • 
1.03 --K20----5.67 

CaO  .69 .105 
.051 

TOTAL 98.57 17.223 
- 1_94  '79-.-04  19_02 

--SamP4e=?--C-Y-73-SANIDINE-PHENOCRYS-T- 

? 716 
Na20 1.89  .336 

---2705 

Si02 63.83  5.866 

CaO
-K-2O 13c27  1r556 

1.09  .107 
.be  •061 

TOTAL 101.9  9.98499 
- 5435-46.81---774-84-  

---Szmp-le0?-E-Y-73-A5-ADOVE-AN0THER-SP0-T 

-EtEr 	OX  STRUCT 

Na20  .4  .073 

-A-1203 --18;71-2.7048   

Si02 62.64 5.819 

--K20 
Ca0 1.2 .12 

--+102---1-1-52 .106 
TOTAL 101.05 10.006 

----CA:  3-.59-904-51-  

,----Nd20   11.77-3.207 	 
A1203 
9-1-02 

23.28  3.857 .  

1<20 
5a.6---7.394 
.59  .106 
1-7-78-1-F-774 

TOTAL 85.41 16.338 
- 34-48-7--63.04 2.08 

---Samp1e=?-CY93 -LATH -OF-AESERINE? 
ELEM  OX  STRUCT 
Na2O  11.36 .88 
.MO  .053   
A1203 2.23  .105 

--Sf02-----51-4-3   
CaO  4.48  .192 
TiO2   
Mn0  .75  .025 

-TOTAL 103.27 _4.262 

	

CA 	 A-1-K  9-1--- -82--09 	0 82-4-0 

--Sample=?-CY73SANIDINE -  -0XN04-=?--16 

_ELEM__ .0X . STRUCT 
Na20  .43  .078 
A1203 18.8  2.055 
9102  63.19 5.859 

1 1<20 . 15.49 1.832 
I Cat]  1.13-  .113 
17--Tf02  .95 ' --;-066---   
!' TOTAL 105.27 10.003 

SamPle=? CY73 FELDSPAR?' 
ELEM  OX  STRUCT 

-Na20---1-1,49 -1489- - 
MO 	.45 . 	.059 

Si02 	61.44 5.399 
	TOTA6-408w37---10.145- 

---Sample=? CY73-PYROXENE-

0---X  STRUCT   

Na2O  3.41  .26 
7  441   

A1203 5.42  .251 

--Sf82---464-46 1.826---- 
1<20  .47  .024 

-Ea0---1-7-.-66- 	---- 

TiO2  1.28  .038 
019 	 

FeO  17.7  .582 

---TOTAL-103,87--4.153   

 

MG/MG-i-FE=  41.33 
--CA: -MG: FE-=-42.82-23.63-33. 54- 

CA: NA: K = 72.35 25.32 2.34 

Sample.:? CY73 MELANITE  OXN0.=? -24 

- ELEM  OX  STRUET- 
51 	 134 

A1203 2.42  .499 
---Si02---34444-64026--- 

Ca0  32.1  6.017 
-4402  -

Mn0  .89  .132 
--Fe0----24467-3,61---- 

TOTAL 99.66 17.072 
14S4MG-1-FE  . 3.50   
CA: MG: FE = 61.64 1.37 36.98 

OXN0.=? -6  Sample=? CY73'FELDSPATHOID? 
ELEM  OX  STRUCT 

OXN0.=? -1E 

SIXN1:1_ -?  



Samr1c-? CY73 CGAPOL-I-T-E-- 

CLEM  OX  GFRUCT 

Na20 17.2 4.974 

30,91 5.434 A1203 

Si02 39.73 
6.67 

5.926 
1.27 1(20 

CaO 5.47 .874 

Total  01.42 10,4707 
Ca: Mg: Fe = 100 0  0 

12;20 69.00 Ca: 

AFM 

Net K • 
Ratio = 100 

17.0-4- 

Sample=? CY73 SCAPOLITE AGAIN 

ELEM  OX  STRUCT 

 

-Na20-  16.17 4.006   

A1203  28:25 5.19 

SI 	02 
	

34.21 5.3 3 1  
K20 
 

6.42  1.277 
14.01  2.473  

 

Total 83.25  19.1558 

Ca: Na: K = 28.64 56.58 14.79 

 

--AFM  -  100 

ELEM 
Na20 

OX 

11.87 
-A1203 25.61 
Si02 58.04 
1(20 .27 
Ca0 4.04 
Total 85 

LO   

STRUCT 	 
3.113 
4.005 

7.854 
.047 
.586 

15.6842 
Ca: Mg: Fe = 100 0 0 

K  - 14,64  03.1 1.28-- 
AFM Ratio = 100 

Sample=? CY73 GREEN PYROXENE// 

ELEM -  OX 	STRUCT 
-,Na20  1.53  .4-1-7   
Mg0  6.71  .395 

5.83  .272 	 
9102  45.39 1.794 

21.04 .891-----   
; 

- 

TiO2  .83  .025 

 .62  y021   
• FeO  '17.79 .588 
H-4-04,14-1  104.89 4.1037   
! Mg/Mg+Fe=  40.18 

Ca4--Mg4  Fe - 
Ca: Na: K = 88.39 11.61 0 

OXN0.=? -6 

CY73-SCAP0L-1-TE-

ELEM  OX  CTRUCT 

Na20  17.82 5.172 
7--A1203  31.63 5.579   
SiO2•  38.81 5.809 

--K20  7  1-337 	 
CaO  4.74  .759 

 Total  04.49  18.6563   
Ca: Mg: Fe = 100 0 0 

Na: K - 

AFA Ratio = 100 

CY73 

Sample=? CY73 ANALCiTE 

ELEM  OX  STRUCT 
--Na20- ---15.22-- -2.65- - -   

A1203 26.45 2.8 
58.31  5-.237----- 

TOTAL 94.17 10.687 

SamP1e•?-CY73 SCAPOLITE 

ELEM  OX  STRUCT 
Na20  18.12 5.255 
41203  31.57  5r564 	 
Si02  38.69 5.787 

 

--K20------6,81 1,203   
CaO  5.31  .851 

 Total-84,83---18,66  
Ca: Mg: Fe = 100 0 0 

Co: Na: K-=-14.64 71.9 16.46 

AFM Ratio = 100 

Sample=? CY73 ANOTHER SCAPOLITE 

ELEM  OX  STRUCT 
--Na20  
A1203  30.17 5.39 

DXN0.=.7 -16' 	-8402  37,24-5.639   
K20  6  1.16 

--Ca°  9.37  1:522   1 Total 84.03  18.7802 
re-•--100--0 0 

Ca: Na: K = 19.63 65.4 14.96 
ArM Rat-i6-•-4-00  

Sample? CY73 PYROXENE  OXN0.=? -6 
ELEM  OX  STRUCT 

MO  6.6  .386 

8i02  48.52 1.905 

TiO2  .52  .015 
-MAO- 
Fe0  18.28 .6 

MG/MG+FE= . 39.15 

CA: NA: K = 79.82 20.18 0 

,-OXN0.=?. -24 

Sample=? CY73 AmALCrre . . ??? ANOTHER PART 

-ELEM  OX  STRUCT . i _oxNo.--.7 -16 -- 

--A4.20---t8728---3.245   
MO  .36  .05 

Si02  55.77 5.106 

1(20  .27  .031   

TOTAL 92.31 11.167 

 

A.  NAt K - 0--99.05 .95- 

--Sample-? C-Y7-3 ANALc..-??-AGAIN-
7-ELEM  OX  STRUCT 
' Na20  21.66 3.915 

 .10   
A1203 24.24 2.663 

TOTAL 118.96 11.654 ' .  
A.  

7-6-amr- L-D8PATHG1-1-1-_ 

ELEM  OX  CTRUCT 
Na20  18.64 5.282 

-41-203---3-2,52 5.601 
Si02  40.03 5.85 

--K2G  1.49  .278   
Ca0  6.96  1.089 
re0  .25  .03 
Total 78.69  18.1302 
 MA/Ma+Fe- 

Ca: Mg: Fe = 97.32 0 2.68 
 '  -  16,38---75:-44--4-r1-8------ 

AFM Ratio =98.94 

Sample=? CY73 EDOEOF ABOVE 

--ELEM  OX  STRUCT 
No20  10.04 5.231 
A1203  31.37 5.53 
S102  30.60  5.705   
1(20  5.82  1.11 
Ca°  6.03  .966   
Total 82.22  18.6206 

.  Co:  Fe • 100 0 0 
Ca: Na: N = 13.22 71.59 15.19 
AFM  Rat-io  - 100 

Semrle..?  C 
ELEM  OX  STRUCT  

-ff*NO.=? -16 

A1203  22.87 2.559 
-&402-----50.63  4.007   
1(20  1.21  .146 
CeO 	14-r98---1.524   
Total 73.26  10.936 

--Ca: Ml: re • 100 0 0 

Ca: Na: N = 42.7 53.21 4.09 

Sample=? CY73 ANALCITE 
 

OXN0.=? -6 
ELEM  OX  STRUCT 
 , 

N320  13.16 .85-   

A1203  26.27 1.032 
8i02- 60.37 2-.441 	 
1(20  .21  .009 

Total  09,-11  3.9021  ' 
Ca: Na: K = 0 98.95 1.05 

ArM  Rotio  • 100 



--SaW-Te=T-CT74" 

LLtM  OX  STRUL 

Na20  1.35  .24 

8102  63.77 5.853 

CaO  .82  .081 
.08   

Fe0  .24  .018 

	Tot i1 98.35----9T922   

M5/MA+Ve=  0 

- 
Ca: Na: K = 4.3 12.75 82.95 

Sample=? CY74 CORE 

'ELEM OX STRUCT 

41203 19.38 2.089 
64.02 5.6b -o 

K20 13.09 1.527 

L,aLi .84 .082 

TiO2 1.5 .103 

! 1.tk)35 .  
CR: Fe = 100 0  0 

K = 4.51 11.3 83.99 

AFM Ratio = 100 

Sample=? CY74 EDGE OF ABOVE 

ELEM OX STRUCT 
p4,-s4.1 

MI-10 .28 .038 
19.14 2.066 

3102 63.94 5.854 

K2.1 10.15 1. 53/  
Ca0 .81 .079 

i•oo .0  • 

Total 100.88 9.9073 
1,0eilstEe= 	ivo 
Ca:  ML.:  Fe= 47.52 32.48 0 

La.  ,a.  K = 4.26. 12.d8 82.06 

AF.M Ratio = 94.45 

CY74 
2? '4  WrTMIo MACJNETw 

ELFM  srio:cr 
Na20  14.08 1 216 

.3  .017 
A1203  . 
Si02  2.2S6 
Fr.,0  
TOTAL 90.88  4.7495 

C;$:  Po = 0 

AFM Ratto 

pyq.. , ,FHE 

FL EM 
.129 
. 6 M4 

A1203  3.11 

8i02  <14.75  1.'04- 
- Ca0  23.23 

Tj02  .39 
, Mn0 

TOCAL 

22 

C2:  K a 
ABM RaLie = 6.7 

 

MAGN:,.."1TT  ."..• • 

ELEM  Ox 
.6 

41203 

''• 

Fa0 
TOTAL 97.4 

Fa  1- 1 7 
AIM  1-2 

Eleui,ar,t ,:..'T 

Sarciple=? CY74 CORE .  OF ABOVE AGAIN' 

ELEM  OX  STRUCT  f':(74 

Ka40  i•z  ELFM 
41203  19.19 2.07  Na20 
;n1u.  64,10  MOO 
K20  13.24 1.546  • 

.03  .40.  3i02 
TiO2  1.38  .095  KI20 

cjtal 	 7.0/71   CaO 
Ca: t.K.J: Fe = 100 -  0 0  TOTAL 59.4) 

o4.;. 

AFM Ratio ,  100  Ca:  - 95.91  17,(: , ,  6 
Ca: Na:  = 

:.,,;!;.!.e-! 1. ,'4 LUKE Or ABOVE\ 
ELE:M  OX  sTNucr 
0a20  1.16  .207 
1114U.3  1 0./0 2.03 
3i02  44.48 5.913 

1,./1  1.404 
Ca0  .79  .078 

1.11  .0//  1 
Total 99.84  9.9037 

fTht re = 100 U 0 
Na: K = 4.13 10.96 84.91 

Arm haLlo - 100 

0011Ple-f LY/1 ANUIHER Frohl OF heuVil LUKE: 
ELEM  OX  STRUCT 
Ns20 	1.34  .20 
41203  19.17 2.068 

t).8o3 
K20 
 

13.17 1.538 
LoU 	.73 	.0/2 
TiO2  1.54  .106 

-7788o 
Ca: M54 Fe = 100 0 0 
Le. iTa. N = J.9 12.68 Z13.43 

AFM Ratio = 100  

BOTH ALSO HAVE  - 

Na20  14.5? 
ME-10  '1.45 

203  29 -.42 
35.05 	.48.31 	x,213 
K2U  .33  ,0 7  
Ca0  2.89  ,50 
TOTAL 86.13 

100 
Ca:. 55: Fe  
Ca: Na: K =  a .a.Y J 
AFO Ratio .= 95.13 

SamPio=? CY74  FELL,'!.. 4,  CRYS(. ,  
ELEM  OX  STROCT 
Wt20  2-06  .36 
41203  19.59 2.005 
S ,.02  64.97 5.063 
920  13.3  1.532 

1.43 .  .097 
TOTAL 101.35 - 9 .9403 
Ca: Na: K = 0 19.03 80.9 ,  
AFM Ratio = 100 



Sample=? CY74 INCLUSION? OXN0.=? -16 
ELEM  OX  STRUCT   
Na20  1.47  .263 
4120318.39_1.999 

64.52 5.952 
_1(20 _14.31 1.684   
CaO  1.06  .105 
FeO  .27  .021  
TOTAL 102.14 10.024 
MG/MG+FE=  0 
CA: MG: FE = 83.33 0 16.67 

CA: NA: K = 5.12 12.82 82.07  

Sample=? CY74K-FELDSPAR 

_ELEM  OX  STRUCT 

OXN0.=? -16  

  

  

. Na.0 
A1203 
8102 
K20 

CaO 
FeO 

1.94  .348 

18.08  1.97  
64.43 5.955 
14.29 1.684 

1.01  .1 

.23  .018 

 

 

IUIAL 106 10.0/1. 

MG/MG+FE=  0 
CA: MG: FE = 84.75 0 15.25 

CA: NA: K = 4.69 16.32 78.99 

Na20  1.26  .226 

SO2  63.12 5.313 

CaO 
. 	 . 

.89 -  .088 

 

Total 97.48  9.96 

C.r 	M  F  100   

Ca: NO:IS = 4.53 11.63 83.84 

'A  -JUT' 

Na20  1.69  .301 

A1203  10.67 2.021 

Si02  64.93 5.962 
13.93 	1.832 	 

Ca0  .79  .078 

' .  •  . 

Ca: MN: Fe = 100 0 0 

Ccr 	NalI ,  - 3.08 i4.9 -  

AFM Ratio = 100 

Sample=? CY74 SAME FURTHER OUT 
-ELEM 	OX 	STRUCT 

1.97  
_  

18.69 2.022 
64.95 5.939 

K20  13.59 1.591 
CaO  .8  .079 
Total 99.69 10.0009 

Ca: MN: Fe = 100 0 0 
Ca: Na: K = 3.91 17.37 78.72 

: $ 

fa.ple=-? 	CY-74 	OUTER EDGE\ _ 

Na20  2.04  .362 

(,1203   
8102  64.93 5.958 

1S20  13.52  1-7-202   

Ca()  .84  .033 

Total  92.54 	10.0-C49 
Ca: Mg: Fe = 100 0 0 
Ca:  Na: i = 4.09 17.06  78.0G- 

AFM Ratio = 100 

Ne20 
41203 

Si02 

CY74 
--6-aftPle=?-CY-74-8LASSY-MATERIAL--ANAL01 T 1  

ELEM 	OX 	STRUCT  

---Na20- ----16 ,.-75 -1,408  --- -------- 

A1203 	27.47 1.104 

---sio2-----55, 48-1,439-----  

K20 	." 	.01 

-T-o4.-e-1---93.-3-2---4-1-1-1-43 -   

Ca: Na: K = 0 99.11 .89 

AFM  Ratxo-=-1-00 

---Stmm4e.m2?-CY74-SUEPHUR-REARINCI-OINERAL 

ELEM 	OX 	STRUCT 
Ne20  20-4-25  2.37   

41203 	32.8 	2.334 
S102 	42,52 	2,569 	 
K20 	4.06 	.313 
	.024 	 

Total 82.58 	7.6075 
	e: 

Ca: Na: N = .89 87.55 11.56 
Arm  R 

 

A   

CLEM  OX  STU/OCT 

 

- Na20  1.27  .226 
••>  

Sample=? CY74 K--FELDSPAR 

ELEM  OX  SiRUCT 

Na20  1.15  .206  

41203 18.33 2.004 

8102  63.96 5.933  

N20  15.29 1.809 

CaO  1.11  .11  

FeO  .19  .015 

TOTAL 100.54 10.077  

MG/MG+FE=  0 

,OXN -1167=77.  -16 - 

 

 

3102  63.64 5.853 

 

K20  13. 

 

Ca0  .91  .089 

	

TiO2  1.00 	. 0 70  

Total 97.26  9.9547 

 

0.  0 

Ca: Na: K = 4.59 11.65 33.76 

      

      

      

        

        

        

CA:  MG:  FE = 88  0  12 

_ 
-16 

 

CA:  NA:  K = 5.18  9.69  85.13 

Sample? CY74 ISOTROPIC BASE OF INCIIUSIOW 

 

ELEM  OX  STRUCT  OXN0.=? 

 

Na20  18.18  3.243 

MO  .2 .027 
41203  26.32 2.854 
SI02  54.38 5.001 

N20  .28 .033 

CaO  .15 .015 
MAO  .17 .013 

FeO  .32 .025 

TOTAL 92.35 11.211 
MG/MG+FE= 51.92 

CA: MG: FE = 22.39  40.3 37.31 

CA:  NA:  N = .46  98.54  1 

Sample=? CY74 PYROXENE? IN INCLUSION 

ELEM  OX STRUCT OXN0.=? -6 
Na20  1.24  .095 

MNO  7.61  .446  

41203 3.63  .168 

Si02  46.93 1.846  

CaO  22.18 .935 

TiO2  .77   .023   

Mo0  .79  .026 

FeO  16.85 .554  

TOTAL 97.76 4.093 
MG/MG+FE=  44.6 

-- CA: MG: FE - Z- 48.32-  23:05-28.63-  

CA: NA: K = 90.78 9.22 0 

Sample"? CY74 SMALL SANIDINE 
 OXN0.=? -16 

'ELEM  .0X  STRUCT 

Na20  2  .357  
41203 17.88 1.947 

5102  64.65 5.974  
K20  14.38 1.696 

CaO  .91  .09  

Fe0  .19  .015 
TOTAL 101.31  10.079  

MG/MG+FE=  0 
CA: MG: FE= 85.71 0 14.29  
CA:* NA: N = 4.2 16.66 79.14 

Selarle-? 	CY74 ANALCITIE 
ELO4-  OX 	CT-RU 
Na20 	17.25 1.142 
	27.02 	1.088- 

9102 	55.59 1.899 
IOt 8 
Ca: Na: K = 0 100 0 

-AF-M-Rat-io 100 



CY74 
Sirl,,-1,e=" ,  CY , 1 K-FELUSPAR INTER6ROWN WITH APOUE  8341:-.1o='1  CY74 ALTERED RTI'f. I. - :' MFLA:4 z11 

El. EM  0X  ST0H.1 -  ELEM  OX 
N420  3.05  .29 

STROCT. 

A1203  18.4  1.945 
Si02  67.0'; 6.009 
4 20  ' 13.57 1. 561 
Fen  , J 1 
TOTAL 102.39  10.0485 
M5/M77.I+Fe=  0 
Ca: i1: Fe = . 0 0 100 

N3: O = 0  25.43  74.:'.i? 
AFM Rat:to = 97.69  0 illtl:71.i.-Fe= 

C3:  11:. Fe = 97. ,,, 2  0  -,S 

Salftple=? CY74 ::IBROUS Oil 10411140017 MINERAL .  C.  Na: K = 95.73 1.2; 0 

FLEM  OX  STRUCT  AFM Ratio = 58.05 

Nan  20.46 5.696 
M -II0  .39  •093  8 , Le=? r1-./4 13:0  

.1203  34.06 5.763  OX 

 

41.39 5.942  
ELEM 
420 

.47  .046  C,,.30  

.26  -019 
94.A6S4 : 1:: 

3.23  :496 
TUTAL 7 7 -Y7  13.067 

100 

= 25.66 14.34 0 
N ; :.,: K , 7.9  90,73  1.37 

AFM Fe.,,, -:tie = 97.2 

•  '3.:-;44-1e=7 C1 74 AF.81TNE?  nxNo4=T 76 

-,iTRU(7.7 Pt F,":..; 
N:::20  11.434  .885 

.68  ' .04 M';.10 
A1703  2.$6  ,141 
e:w17  1..5.-.  2.053 

.?4 

 

C1124  AgOUT APgUE 
m  Cr.<  SUM  OXN0.=? -24 

r3(. -J 	5,c54 

 

-4,97  .644 
.101 

F - n 	22:41  3.2349 
16 3 31  3,1  16.917. 

2.49 

 

.  ,9 75.26 

 

5. :1' 1\  104  7 9  

= 10.61 

7374 NEXT NiTER L.7rER 
ELFM  ox 	STRUCT 
7,; "21  A.97  :41 
4i0234.  A.017 

 

32.45  6.0113 
4.84  .629 

M.0  .10A 
-  23.27 3.369 

FOTAL 93.24  94139 
0 

Fe . 64.11 0 35.69 
Na: K = 100 0 0 

AFM Fe.;:ttiO = 10.73 

Samr, Ie=? Cv74 REACTION RIM? AROUND NELANITE 

ELEM.  ()X  4171)4;T  OXNO.=-10 
Na20  1.22  .631 
41'40  1.81  .208 
612':.13  17.5F,  I.23 
4172  2-e19 
K20  2.39  .27i4 

7.6  .628 
TiO2  2.62  •142 
MrifT  .57  .037 
Fe0 ,  14.1  •908 
TOTAL 43.44  6.4471 
.7414/4-Fe=  18.64 

Ca: M5: Fe = 36,01 11.93 32.06 
Ca:14e K = 42.06 42.26 15.67 

.AFM Ratio = 35.53 

.r..Ma20 
' -A'1203 

8i02 
0.:30 
TiO2 
Cr203 

Mn0 
Fell 
TOTAL 

1102  

').05 
4.43 
5.09 
83 

.89 

!'?.t 
52.28  

.208 

.274 

.267 
4.667 

.031 
,037 

:= 

Ti.02• 

Cfs,:iT3  

FW:1  

1.68 

TOTff4...  53 

0/3-.:i1 '3f ,:.= 

C“  N:';:  K'" 
. -,rm 	g ,:ct.i0  = 

: :2  .  

1.6f,:  

.036 

.i.',..1 

0 

99.67 

0 

0 

..! 

...,- . 

2.66  .08 . 
0.4  .65  .022 1  
Fe0  24.69 .822 
1- 0T70... "" /7  4.2'27 
M.1.M -4+Fe.•  4.64  . 

W.c.; Fe = 20,4g 3.69 75,83 • 
Ce; Nir.::: K = 19.41  77436  3,23 
AFM Patio = 6,05 



ftF--L-AR3E-PRENDefiA49-T- 
ELEM  OX  STRUCT 
 1,92  .34:1 

A1203  18.5  2 

1<20  13.54 1.534 
• 

Total 100.13 9.9889 
F.. 

Ca: Na: K = 4.37 16.98 78.65 

Sample=? CY75 K-FELDSPAR PHENOCRYST 

ELEM  OX 
 

STRUCT  OXN0.=? 
Na20  8.84 

 
1.506 

A1203 23 
 

2.38  
Si02  64.73 5.684 
K20  .34 

 
.038  

CaO  3.09 
 

.291 
TOTAL 97.13 9.89899 
CA: MG: FE = 100 0 0 
CA: NA: K = 15.86 82.07 2.07 

SamPle=? CY75 ANOTHER PHENOCRYST 

 

ELEM  OX  STRUCT  . OXN0.=? -16 
_Agn 11.1.11_1,12A, 
A1203 20.44 2.116 

, 
$102  _64.91 5.875  

 

1<20  .36  .04 

 

_Cal)  116  •o.9  
TOTAL 101.76 10.031 
CA: MG: FE = 100 0 0  
CA: NA: K = 5.34 92.7 1.96 

OXN0.=? -25  

Sample..? CY75 FPIDOTF CLOT  OXN0.=? -16 -  

ELEM  OX  sTRucr 

-  A1203 24.94 4.653  
8102  39.13 6.192 

22.92 3.836  

Cr203 .47  .059 
Mn0  .35  .047  

FeO  12.2  1.614 
TOTAL 96.71 16.451  
MG/MG+FE=  0 
CA: MG: FE = 70.65 0 29.35  

CA: NA: K = 100 0 0 

CY74,75,76 
SomPle=? CY75ANOTHER  PART 01 AROVF 

rmNo.=? -16 

cn: MG:  FE  = 100 0 0  
CA: NA: N = 1.68 96.75 1.58 

SOMP le=? CY75 EPIDOTE IN FELDSPAR . 

E1FM  OX  STRUCT 
A1203 
3102 

24.33 
40.13 

4.533 
6.331 

CaO 19.97 3.375 

TiO2 .58 .069 
Cr203 .95 .118 

MnO .75 .1 

FeO 13.24 1.747 
TOTAL 92.31 16.273 

MG/MG+FE=  • 0 
CA: MG: FE = 65.89 0 34.11 

CA: NA: K = 100 0 0 

Sample=? CY75 GM. FELDSPAR -4TIOUT ABOVE 
ELEM  OX  STRUCT   

- Na20  10.64 1.812  - OXN-O7=? -16 

A1203 20.71 2.145  
S102  66.89 5.879 
1<20 	1.2  .135  

CaO 	.57  .054 
TOTAL 101.91 10.025  
CA: MG: FE = 100 0 0 
CA: NA: K = 2.7 90.55 6.75 

Sample? CY75 ANOTHER PHENOLT 

 

ELEM  OX  STRUCT    

 

Na20  - 10.06 1.715 
A1203 20.16 2.09  

 

' 3102  67.23 5.913 

 

1<20  1.57  .176. 

 

CaO  .97  .091 
TOTAL 102.67 9.985 
CA: MG: FE = 100 0 0 
CA: NA: K = 4.59 86.53 8.88 

-FELDSPAR- 
ELEM 	OX 	STRUCT 

 

A1 203 "4 83 A Ala   

	

SI02 	39.04 6.184 

	

.Ca0 - 	23.95 4.065 
FeO . 11.55 1.53 

	

MnO 	.62 	.083 
TOTAL 94.45 16.497 
CA: MG: FE = 72.65 0 27.35 
CA: NA: K = 100 0 0 

-16 

SamPle=? CY75 GM. FELDSPAR' 

FLEM  OX  STRUCT  

Na2O  4.29  .758 

A1 103 '12.86 2,497  

SiO2  60.33 5.503 

K2 0  7.38  .859  

CO  5.12  .5 
TOTM in1.7s 10.077  

CA: MG: FE = 100 0 0 
CA: NA: 1. = 23.62 35.81 40.58 

ELEM OX srRucr 

NJ20_ 11.57 1.963 

A1203 19.82 2.045 

8102 67.96 5.95 

K20 .29 .032 

CaD .36 .034 

TOTAL 103.3 10.024 

OXN0.=? -25 

OXN0.=? -178-  

Gample=? CY79 SM EELDSPAR_ 

ELEM  OX  STRUCT 

- 	 NA2n  2.6'1  .465  

A1203 18.74 2.025 
sin2  6A.27 5.936  

.1<20  12.67 1.482 

___CLan______L.L8  .115  
TOTAL 102.5 10.023 
CA: MEE  = 100 0 0  
CA: NA: K = 5.58 22.55 71.87 

OXN0.=? -16 Sample=? CY76 REACTION ZONE 

ELEM  OX----STRUCT 	 
Na20 	.78 	.096 
A1203-18.27-1.365 	 
5102 	64.58 4.093 

Ca0 	.92 	.063 
-4402 .48 	.023 	 
FeO 	.39 	.02 
TOTAL 100.75 6.839 
CA: NA: K = 4.71 7.17 88.12 

OXN0.=7 -11 

Sample? CY75PHENOCRYST 

Fl FM  nx  STRIWT  

Na20  11.44 1.948 
_81203 19.92 2.061  

3102  67.43 5.92 
.5 2  .058  

Ca0  .71  .067 
TOTAL 102.43 10.054  
CA: MG: FE = 100 0 0 

CA; NA; K = 3. 23 93.97 2.8 

-Samp1e=7-CY76RINN-EPIDOTE- 	•OXN0.=7- -25 

ELEM 	OX 	STRUCT 
--A1203--23.26--4.382 -- 

Si02 	39.13 6.253 
-a0--23,72 -4.061 	 
Fe0 	13.38 1.788 

-Mr40- 	.5 
TOTAL 98.42 16.552 

.---MG/MG+FE- 	0 	 
CA: MG: FE = 69.43 0 30.57 
GA 4-NA:--K =-100--0  0   



SAMPLE"? CY76 EPIDOTE 

STRUCT 

‘1.203 23.3  2.109 

5102  38.93 2.991 

GAO  23.58 1.94 

1-110  .32  .02 

FED  13.88  .891 

TOTAL 95.4 7.955 

CA: MG: FE  68.51  0 31.49 

OXN0."7 -12 

SAMPLE"? CY76 ANOTHER EPIDOTE 

 

ELEM  OX  STRUCT 

 

NA20  .55  .077 

.65  .069 

AL203 16.97 1.443 

 

-T5IO2  57.67 4.162 

 

K20  10.31  .949 

 

GAO  5.33  .412 

 

MNO  .62  .037 

 

FE0  7.89  .475 

TOTAL 96.1 7.628 
CA: MG:. FE = 43.04 7.27 

SAMPLE.? CY76 REPEAT ABOVE 

 

ELEM  OX  STRUCT 

 

NA20  .69  .121 

AL203 19.39 2.087 

 

SI02  64.56 5.898 

 

F20  13.3  1.55 

 

GAO  1.27  .124 

 

TI02  .8  .054 

TOTAL 97.2 9.838 
CA: NA: K = 6.94 6.78 86.28 

OXN0."? -12 

49.69 

• 

FELDSPAR 

OXN0.=? -12 

. SAMPLE=? CY76 EPIDOTE 

.1EM  OX  STRUCT 

L203 24.19 2.174 

SI02  39.25 2.993 

CAD  23.32 1.906 

HNC  .5  .032 

FE0  12.72  .811 

TOTAL 98.1 7.918 
CA: MG: FE = 70.14 0 

AGAINST 

29.86 

ABOVE FELDSPAR 

OXN0.".? - 146 

SAMPLE=? CY76 EPIDOTE 
 

OX110.=? -12 

ELEM  OX  STRUCT 

AL203 24.73 2.219 

5IO2  38.93 2.963 

K20  1.23  .119 

GAO  25.06 2.044 

FEO  10.05 .639 
TOTAL 93.7 7.986 
CA: MG: FE = 76.16 0 23.84, 

SAMPLE=? CY76 ABOVE REPEAT 
 

OXN0.=? -12 

ELEM  OX  STRUCT 

L203 25.66 2.283 

SI02  39.38 2.972 

GAO  23.77 1.922 

MNO  .28  .018 

FE0  10.9  .687 
TOTAL 96.6 7.885 
CA: MG: FE = 73.65 0 26.35 

ELEM___ OX  STaUCT 
SAMPLE"? CY76 EPIDOTE 

 
OXN0.=? -12 

A1.203 24.21 2.179 

5IO2  38.95 2.975 

GAO  23.59 1.93 

MNO  .45  .029 

FEO 12.79 .816 
TOTAL 96.8 7.933 
CA: MG: FE = 70.27 0 29.73 

CY76 1 '77 
_ 

_ 

---Siiiile.=.1-CY7-6=K=PEEDSPWR-ADOUT-ABOVE 

-7ELEM OX 	--STRUCT---  
Na20 1.95 .347 

S102 64.22 5.892 
--K20 -1308 f.531 
CaO 1.1 .108 

--1i02 .73 .OS 
Total 98.26 9.9741 

= -TOO 0 0 
Ca: Na: K = 5.44 17.47 77.09 

Sample=? CY76 EPIDOTE CENTRE 	OXN0.=7 -25 

ELEM 	OX 	STRUCT 

	

:-14i20 	1.07 

	

Mg° 	3.37 
-41:203-1-221-2; 

	

Si02 	43.07 

.342 

.832 
382--  

7.13 
-K20 	1-.-2----.-253 
Ca0 	16.05 2.847 
-1411-0 	.79 .111 
Fe0 	'22.25 3.08  

--Total 97.34 . 16.9765 
Mg/Mg+Fe= 21.27 

--CiT-Mgf-Fe = 42.12 	12.31 45.57 
Ca: Na: K= 82.71 9.94 7.35 .__ 

Sample=? CY77 SANIDINE _ 
 OXN0.=? -16 

ELEM OX _ STRUCT 

Na20 3.11 .551 

A1203 19.37 2.083 

Si02 6,,4,52 5.88_ 
1(20 11.62 1.353 

CaO 1.02_ .1 

7102 .37 .025 

TOTAL 98.27 9.99999 

CA: MG: FE = 100  0  0 

CA:  NA:  K = 4.99  27.5  67.51 

__Samalea? CY.77__BIOTITE_ 

 

ELEM  OX 

 

- 1-g0 	1209, 
STRUCT 
1.299 

1.22 
2.979 

-A1203 	14.36 
gins, 	41.27 
1(20  9.91 .912 

CO .03 

, TiO2  2.3 .125 
MnO  .65 .039 

FeO  19.04 1.148 
j_DIAL_92,66 7,748 
MG/MG+FE= 53.0 

= 1.21 52.44 46.35 

CA:  NA: K = 3.18  0  96.82 

Sample=? CY77 MAGNETITE INC. IN ABOVE 

ELEM  OX  STRUCT 

Na20  2.98  .474 OXN0.=? -8 

Ma0  .83  .101 

A1203  5.12  .496 
SiO2  3.98  .327 

TiO2  5.19  .32 

Mn0  .37  .026 

FeO  81.55  5.6 

TOTAL 97.81  7.344 

MG/MG+FE=  1.77 
CA: MG: FE = 0 1.77 98.23 

Sample' CY76 PLAGIOCLASE INC. IN K-FELDSPAR 

Na20 	. 6.46 	1.11 
A1203 	25aI-2mI2 
Si02 	61.44 5.445 

-K20 	 .0714 
CaO 	6.3 	.598 
--Tat-41-101752--9 843  
Ca: Mg: Fe = 100 0 0 

CA: NA: K = 0 100 0 

- ELEM  OX  STRUCT 

Sample=?  CY77 K-FELDSPAR  
OXN0.?_:16 

_ Na20  .44  .082  
A1203 35.01 3.919 

Si02  46.36 4.402  

1(20  11.67 1.414 
CaO  .52  .053   

TiO2  .63  .045 

FeO  5.35  .425   
-TOTAL 1027L T- 10.34 

MG/MG+FE=  0 

CA f MG:.  FE = 11.09 0 88.91 
CA: NA: K = 3.42 5.29 91.28 

. _ 

OXN0.=7 -16 

62-rf5 4.37. 



OXNO:=? -2161 

Sample=? CY77 

-__ELFM -  OX:___33RUET 
K-FELDSPAR 

Na20 3.1  .549 
A1203 19.33 2.082 
Si02 64.39 5.883 

__K20 11.82 1.377 
CaO .99 .097 
TiO2 .37 .025 
TOTAL 103.95 10.013 
CA: MG: FE = 100 0 0  
CA: NA: K = 4.79 27.14 68.07 

Sample? CY77 LARGE SANIDINE PHENOCRYST 

ELEM  OX  STRUCT  OXN0.=? -16 
Na20  3.1  .549 
A1203 19.2  2.066 
SiO2  64.82 5.917 
K20  11.84 1.379  
CaO  1.04  .101 
TOTAL 102.05 10.012  
CA: MG: FE = 100 0 0 
CA: NA: N = 4.98 27.06 67.96 

Sample? CY77 FUZZY EDGE OF ABOVE  

ELEM  OX  STRUCT 

Na20  .97  :174 
A1203 19.76 2.149 
SiO2  63.34 5.844 
K20  14.7  1.73 

Ca0  •.83  .082 
TiO2  .4  .028 

TOTAL 100.45_ 1.0_007  
CA: MG: FE = 100 0 0 

NA: K = 4.1.3 8.76 817,11 	 

Sampler? CY77 GM. FELDSPAR 
 

OXN0.=? -16 
ELEM  OX 

 
STRUCT 

Na20  3.11 
 

.552  
A1203 18.9 

 
2.036 

SIO2  65.03 5.943  
K20  12.24 1.427 
CaO  .73  .071  
TOTAL 101.97 10.029 
CA: MG: FE = 100 0 0 
CA: NA: K = 3.46 26.93 69.61 

SAMPLE=? CY78 FELDSPAR PHENOCRYST 

ELEM 	OX 	STRUCT 	OXNO..? -16 
NA20 2.05 .361 
AL203 18.23 1.957 
'$102 65.65 5.98 
020 	12.21 	1.419 
MO 	1.06 	.103 
TI02 	.8 	.054 
TOTAL 99.7 9.878 

SAMPLE=? CY78FELDSPAR GM DK 
	

OXN0.=? -16 
ELEM 	OX 	STRUCT 
NA20 	.53 	.093 
AL203 17.46 1.888 
5102 	66.21 6.075 
K20 	14.68 1.719 ' 
MO 	1.13 	.111 

' TOTAL 98.8 9.888 

SAMPLE.? CY78 GM.FELDSPAR 
	

OXN0..? -16 
ELEM 	OX 	STRUCT 
NA20 4.46 .778 
AL203 17.89 1.897 
$102 67.58 6.079 
120 	9.35 	1.072 
MO 	.71 	.068 
TOTAL 98 9.897 

SAMPLE=? CY78 LARGE PHENOCRYST CENTRE  

ELEM ' 
NA20 

OX 
.86 

STRUCT 
.153 

• 
OXN0.? 

 
,= -16 

AL203 18.1 1.954 
$102 65.25 5.976 
K20 13.74 1.606 
MO 1.12 .109 
TI02 .93 .064 
TOTAL 99.6 9,864 

CY77, 78,80,81 
SAMPLE.? CY78 ABOVE NEAR EDGE 

 
OXNO.=? -6 

ELEM  OX  STRUCT 
NA20  .59  .039 
A1.203  18.05 .731 
5IO2  64.77 2.229 
020  14.02 .615 
GAO  1.12  .041 
T102 	1.43 	.037 
TOTAL 97.4 3.695 

SAUPLE=7 CY30 FELDSPAR PHENOCRYST 

"r.EM 	CX 
	

STRUCT 
	

•OX:10..? --16  

:1A20 	3.53 
	.62 

A1.203 	19.22 2.051 
5102 	65.74 5.954 

!X20 	- 10.6 
	

1.225 
MO 	.9 	.086 
TOTAL 97.4 9.939 . 
CA: NA: K = 4.5 32.1 63.4 

SAMPLE.? CYSO PDY.G.MASS \? 

MEM 	CX 	STRUCT 
NA20  11.97 2.04 
AL203 19.73 2.043 

5102 	67.45 5.928 
K20 	.43 	.043 
FEO 	.41 	.03 
TOTAL 101.8 10.092 
CA: NA: K = 0 97.67 2.33 

SAMPLE..? CY80 LGHT. GM  XTAL 
ELEM 	OX 	STRUCT 
A1.203 	18.76 2.022 
5102 	65.65 6.005 
K20 	14.43 1.684 
GAO 	1.16 	.113 
I TOTAL 97.3 9.826 
CA: NA: M = 6.33 0 93.67 

SAMDLE=? CY80 DX. GUASS. 
- ELEM 	OX 	STRUCT 
NA20 	11.75 1.994 
A1.203 19.75 2.037 
5102 	68.13 5.963 
E20 	.37 	.041 
TOTAL 98.6 10.037 
CA: NA: K = 0 97.95 2.05 

SamPle=? CY80 LARGE rHENOCI.YST CENTRE 
ELEM  OA 
Na20 	.9 	.161  
A1203 19.42 2.1 
S102 	63.21  5.798  
K20  13.46 1.575 
ran 	.7 	.069  
T102  2.3  .159 
TO1M 96.6 9.8.4,199  
CA: MG: FE = 700 0 0 
CA: NA:  f. = 3.32 8.92 87.26 

SamPle=? CY80 EDGE OF ABOVE  
ELEM  OX  STRUCT 
Na70  .1.23 	.219  
A1203 19.52 2.116 
Si02 	62.64 5.762  
K20  13.52 1.586 
ran 	.7r 	.077  
TiO2  2.32  .16 
TOTAL 99.75 9.92  
CA: MG: FE = 100 0 0 
CA: NA: K = 4.09 11.64 84.27  

Sample=? U81 SERICITE?? 

-__ELE/A  STRUCT   
8a20  1.273  .154 

_Al2n7 IP 4  
Si02  64.9  4.109 
N2_1. 68  1.186   
CaO  .76  .051 
TnTAI 101. 78 6.871  
CA: MG: FE = 100 0 0 
CA: NA: K = 3.67 11,07  35.2 

OXN0.=? -16 

CXN0.=7 
- 16 

; OXNO. =7 -16 

OXNO.=? -16 

OXN0.=? -16 

OXN0.=7 -1 1 



	

Na20 	 
T1203 	18.68 2.021 

	

Si02 	64.29 5.9 
K20 	13:34-1.562-  

	

CaO 	.87 	.085  . 	 

	

TiO2 	1.06 	.073----  
Total 100.38 9.9535  
Ca: Mg: Fe = 100 0 0 
Ca: Na: K = 4.34 15.93 79.73 

Sample=? REPTAT-imimaue  -535-=TZ 
X -- STRUCT 
1.75 	.312 

CY83, 85A 
Sample=? CY83 

--ELEM ----OX 	STROM- _ 
Na20 	1.86 	.552  	 

	

-719 	1.642 
A1203 	12.35 2.231 	 
SiO2 	40.24 6.167 

  

OXN0.=7 -23 

  

       

       

FeO 	 23.24 2.978 
--total 98;06 	16.0149-  

Mg/Mg+Fe= 	35.54 
Ca: Ma: Fe = 28.57 25.39 46.04 
Ca: Na: K = 67.57 20.18 12.25 

Sample=? REPEAT ABOVE` 
ELEM 	OX 	STRUCT 
Na20 	6.64 	1.142 
A1203 	2476 2.573 
Si02 	61.48 5.454 

--11K2U 	.78 	.089 
Ca0 	6.49 	.617 
--Tata1 100-.15---978744 	 
Co: Mg: Fe = 100 0 0 

--19P7-11-ia-X=.-33.39 61.8 4.82 

Sample=? SAME 
ELEM 	OX 	STRUCT 
Na20 	1.79 	.319 
A1203 	18.56 2.008 

-75102 	64.5 57921--  
K20 	13.47 1.578 
-C71 	. 	.084 
TiO2 	.83 	.057 	 
-Tot-aT-1-00725 -9.9665-  

Ca: Na: K = 4.24 

CYR50 

16.1 79.66 

OXN0.=P -16 

OY  STR!'T 

A12113 175 1.926 

'AI.C12 A4.03 5.979 

R20 16.94 2,018 

r,o 1.05 .105 

Ft.:0 .48 .037 
100.41 

H11 :  PP  = 41.5 43,87 14.62 

CA: NA;  K 3.08 37.69 59.23 

cYa5A SMAll CRYSTAL IN  

FLIDSPATHOIDT INC.  •OXNO. .?  -16 

 

- ELEM  OX  SqR8CT 
'  707.  1 7 74',-1  il7  

 

_ 3102  63.92 5.979 

• K20  17.26 2.06  

1.02  .102 

 

Pe0  .03 
TOTAL 96.76 10.088 

MO/11G4FE=  78.72  
CA: M3: FE = 41.98 45.68 12.35 

CA; NA: K = 3.67 22.31 74.02  

Si;IPle=? CY85A SAMIDINE PHENOCRYST 
Li:LEM  OX  SFRUCT 

, 11 
 -16 

_ 
8L02.  

K20  15.46 1.826 
C:10  ,Y5  .094 

TiO2  .93  .065 
TOTAL 101.04 9.98999  

 

MG/M04-FP.  75 

CA'. MG: FL = 38.84 45.87 15.29 

CA: NA: K . 4.7 4 91.3 

---Sample=?- CY85A AEGIRINE LATH  -0XN0.=? -6- 
-ELEM  0X   
Na20  12.1  .911 

--Mg0  1.20  .074   
A1203 6.78  .31 

1(20  1.37  .068 

TiO2  2.1  .061 
- .017 

FeO  21.55 .7 
--TOTAL-103'01-4.254-   

MG/MG+FE=  9.56 
-CA:---MG: FE-= 10.83 8.53 80.65- 

CA: NA: K = 8.76 84.9 6.34 

.flue1te . 	A-ZEOLITE-- 	-0XN0-1---?  1-0 

ELEM 
Na20  13.49 1.463 • 
A1203 31.08 2.048' 
Si02 55.41 3.097 
TOTAL 89.5 6.608 

C-'85A SANIDINE-PHENOCRYST - ' 

Na20  .44 
_A1203__19.25_ 

.08 
2.104 

Si02 61.61 5.712 
K20 14.49 1.714 

CaO 1.01 .1 
t  TiO2 2.82 .197 

Fe0 -  .36 .028 
?----T-8T-AL---1-00-.--1-4 91-935   

MG/MG+FE=  • .0 

CA: NA: K = 5.28 4.22 90:5 

Sample"? CY85A ANOTHER SANIDYNF 

ELEM  OX 

A1203  19.52 
';--$102  61.31 

STRUCT OXN0.=? -16 

2.132 
a-eat_ 
1.693 
.09 
.215 
.028 
9.92599 
0 

76.27  0 

 

1(20  ,  14.32 

 

-Ca0  .91 
TiO2  3.09 

 

Fe°  .36 
-  TOTAL 100.67 

MG/MG+FE= 

 

CA:  MG: FE = 23.73 

--9arn-P-1w-9-C1-85A-ANOTHER-SANIDINE 
-EL-EM  OX  STRUCT   OXN07-=?--16----  
A1203 17.4  1.917 

-Si-02- 64.05 5.-984   
1(20  17.12 2.04 
-Ga0----1.11  .111-   
FeO  .33  .026 
TOTAL 101.5 10.07P 
MG/MG+FE=  0 
CA: MG: FE = 81.02 0 18.98 
CA: NA: K = 5.16 0 94.84 

Sample=? CY85AFELDSPATHOID 
ELEM  OX  STRUCT 

Si02  57.84 2.185 

MnO

- 	

.  3.41  .109 
. 026- 

TOTAL 93.3 4.205 

	

--446/44-6-+FE -  0   
CA: MG: FE = 97.7 O. 2.3 

-CA-:--N A :--1(-=-58 ..67-4.1-•33- 0 - 

Sample=? CY85A PSEUDO-HEX. CRYSTAL 
ELEM  OX  STRUCT 

 

--Na20 ---9.6-  -706 --   
Mg0  .4  .023 

"r---Si-02 	56.74- 2.452 
Ca0  29.33 1.193 

'   
Fe0  .28  .009 

-TOTAL.--95. 82-4 ..201 	  
MG/MG+FE=  71.87 

F E--= 	 73- 
CA: NA: K = 62.82 37.18 0 

K20 

TiO2  
MnO 

1.71 	.335 	 
11-- 25--1.848 
1.26 	.146  
.89 	.116 

. 0XN0.=7 716' 

OXN0.=? -6 



CY85A 
Sample=? CY854 PYROXENE 
ELEM  OX  STRUCT 

-Na20-.65  .047- 
M0  12.9  .723 

Si02  51.58 1.938 
--ea°  22.77-.917 
TiO2  .4  .011 

	

-Mn0---•43-  --- 
FeO  9.3  .292 

---40TAL-103.41--4.03   

 

MG/MG+FE=  71.23 
--CA:-MG: FE-=-47.46 37.42 -15-.11_ 
CA: NA: N = 95.12 4.88 0 

SamPle=? CY85A SANIDINE 

- ELEM  OX  STRUCT- 
--Na20---.4---- .073   

A1203 19.05 2.081 

K20  15  1.774 

-SaG-- 1.-.04 -  -.103 - 
TiO2  1.3  .091 

-Fee- - 	 - ' 
TOTAL 102.73 9.97799 

 MC/MG+FE= ----O   
CA: MG: FE = 73.57 0 26.43 

Sample=? CY85A LATH CRSTAL  OXN0.=? -6 
ELEM  OX  STRUCT 

Nd20 11.71 .903 
MAO 1.33 .079 

9 .42 
SiO2  52.43 2.084 
d0---- 3.79 .161-  

TiO2 3.29 .098 

--Mna .76 .026 
Fe° 25.81 .858 

MG/MG+FE=  8.43 

CA: NA: K = 15.13 84.87 0  

Sample=? CY854  AEGIRINE  OXN0.=? -6 
ELEM  OX  STRUCT 

--Ner20 12.25 .931 
MAO 2.82 .165 

.050   -A1203 
Si02 

1,19 
53.8 2.108 
.11 .13 

TiO2 2.3 .068 
.016- 

Fe0 24.02 .787 

Sample=? CY85A PYROXENE 
ELEM  OX  STRUCT 

MAO  11.36 .647 
A1203 1 J89  .085   
Si02  49.97 1.911 
CaO  2261 - 926   
TiO2  .78  .023 

---ftn0- 	.44  .0t4   
FeO  12.26 .392 

 

--T0TAL-102459 4.048   

 

MG/MG+FE=  62.27 
-F 

CA: NA: N = 94.88 5.12 0 

Sample=? CY854SANIDINE  OXN0.=? -16 
ELEM  OX  STRUCT 
A1203 18.9  2.062 
Si02  63.56 5.884 

CaD .  1.04  .103 
 .043   

Fe0  .53  .041 

	

---TOTAL t01.13 5:946   
MG/MG+FE=  0 

 

:  M0 FE  - 71.53  0 2 .47--  
CA: NA: N = 5.38 0 94.62 

Sample=? CY854 FELDSPATHOID 

 

. _  OXN0.=? -6 
ELEM  OX 

 
STRUCT 

Na20 . 10.14 .789 
MIO  1.66 

 
.099 

A1203 .76.  .036 
Si02  51.23 2.057 
CaO  6.09  .262 
TiO2  2.42 

 
.073 

nuti 	• 
FeO  26.78 .899 

--TOTAL-9872   4.24   
MG/MG+FE=  9.92 

CA: NA: K = 24.93 75.07 0 

Sample=? CY85A AEDIRINE LATH  OXN0.=? -6 
ELEM  OX  STRUCT 
Na 0  11_4  .874  
MAO  1.26  .074 

 

_A1203_2.29  .107 
Si02  52.47 2.075 
K20  .81  .041 

CaO  3.26  .138 
TiO2  2.9  .086 
MnO .7 .023 

-Fe0----24-;-89-  .823 
' TOTAL 98.68 4.241 
-MG/MG+FE-  81-20   
CA: MG: FE = 13.33 7.15 79.52 

- 13.1-1 83 3.39--  

OXN0.=? -6 

OXN0.=? -16 

 TAt-99T4--4726   
MG/MG+FE=  17.33 

CA: NA: N = 12.25 87.75 0 

OXN0.=? -6 

Sample? CY85A SANIDINE 
- ELEM  OX  STRUCT 

OXN0.=? -16 Sample=? CYA PYRO)-(ENE 
ELEM  OX  STRUCT 

OXN0.=? -6 

   

     

A1203 19.14 
  .08   

2.094 

K2O 
• 

14.99 1.775 

TiO2 1.25 .087 
FeD  .55 
TOTAL 102.47 

.043 
9.993 

---MG/MG+FE- 0 
CA: MG: FE = 72.61 0 27.39 

-CAlt-NA: --K--=-5-.-79 -4706 -90.-15-  

 mple-? CY85A-SANIDINE- 

 

-E-LEM  OX  STRUCT   

 

- Na20  .69  .123 
A1203-17.48 2.125   

 

Si02  61.57 5.696 

 

K20---7141-03 1.657   

 

CaO .  .92  .092 

 

--44-02  2.95  .205- 
Fe0  .35  .027 

---TOTAL  1-00,a6  9.925   
MG/MG+FE=  0 

 

:  MG-1--FE   
CA: NA: K = 4.91 6.57 88.51  

Na20  2.37  .181 
Ma0  6.88  .403  
A1203 3.1  .143 
S102  48.56  1.906   
CaO  19.88 .836 
T102  .0  .015  
Mn0  .79  .026 
Fe0  17.91  .588 
TOTAL 98.18 4.098 
MG/MG+FE=  40.67  
CA: MG: FE = 45.76 22.06 32.18 
CA: NA: K = 82.2 17.8 0 

Sample=? CY85AANOTHER PYROXENE' OXN0.=? -6 
ELEM  OX 	STRUCT 

MG/MG+FE=  40.14 
CA: MG: FE  = 47.27 21.17 31,56_ 
CA: NA: N = 87.07 12.93 0 

Na20  1.71 
hAU 	6.12 
A1203 4.46 
Si02  .46.74 
Ca0  20.88 
TiO2  .75 
MnO  .9 
Fe°  .17.86 
TOTAL 98.5 

.131 

.207 
1.843 
.882 
.022 
.03 
.589 

4.099 



CY85A,B 
,ample-! LUT7.WY-WIliciLR -cm (ii - cloollihh Es-rsym. Sample=? CY851' ANOTHER CORE' 

ELEM 	OX 	STRUCT 	 - ELEM. 	OX 	STRUCT 
_ 	 _ 

4.:3,.:u 	.4.5 	 --N-s20 	-5* 	 .09. 	 
A1203 	18.49 .  2.012 	 41203 	19.09 2.072 

K20 	15.15 5.784 	 120 	14.08 1.654 
1..<1..,  . 	 ud0 	.07  .0f-16 	 
Till? 	..97 	.067 	 TiO2 	2.52 	.174 _  _  

	

.,41.5 	 . 
Ca: MA: Fe = 100 0 0 	 Ca: MA: Fe = 100 0 0 _  9,1.63 	Ca: Na: K - = 4.6R - 5.23' 90.09 
AFM Ratio = 100 	 ARM Ratio = 100 

SamPle='? CY85A EDGE OF Wr'iOVE. 	Saruple=! L.155) LARI3E-FH00017RYST -GORF .  
-ELEM 	OX 	STRUCT 	 ELEM 	IA 	STRUI,1 
Na20 	• .21 	.038 	 ' Na20 	.84 	.149 
61203 • 	18.92 2.055 	 11...03 	19.1 	2.0/4 
3i02 	63,64 5:863 	 Si02 	62.86 5.791 
K2O 	14.75 1.734 	 KLI 	14.79 1.(544 
1,130 	.ci,:i 	.00/ 	 CaO 	.9 	.089 
TiO2 	1.59 	.11 	 tili.: 	2..51 	.lo 
1otal 	9.5556 
Ca: Not Fe = 100 0 0 
La: Na. k - 4.68 2.04 .  93.155 
AFM Ratio = 100 

SaoPle=? CY85A ANOTHER CORE' 

ELEM 	OX 	STRUCT 
Na1u 	.2/ 	.049 

. 41203 	18.85 2.05 
5iO4  63-71W 5.00 

R20 •  15,01 1.767 
CaO 
TiO2 	1.52 	.106 
iatal 101.,4 
Ca: MA: Fe = 100 0 0 

= 	.4, 
AFM Ratio = 100 

SaoPle=? CY85A EDGE OF ABOVE' 

---ELEM • OX 	STRUCT 
.0/ 

41203 	18.8 	2.043 
0162 	63.81 O.884 
520 	14,91 1.734 
UdU 	.9 	.061 
TiO2 	1.19 	.083 
iota' 101.59 9.9z38 
Ca: Ma: Fe = 100 0 0 
La; 1 ,1; K = 4.63 3.00 
AFM Ratio = 100 

C1'85A REPEAT - ABOVE CORE 
ELFM 	, OX 	STRUCT 
Na20 	. .65 	.116 
41203 • 	19.63 2.129 
Sj02  61.93 5.696 

13.44 1.5/, 
CO 	•81 	.08 
I:101 	73.o3 	.244 
Total 100.35 9.8417 
Ca: Mill. FP . 100 0 0 
Ca: Net K = 4.51 6.54 88.95 
AEO Ratio = 100 

Sample-. 	PINO,HEX LURE 

ELEU OX b:KULI. 
Na20 .86 .154 
711703 T9.o, '.066 
2102 63.63 5.849 
K20 13.99 1.64 
CeO .82 .081 

1.66 	.116 
Total 101.45 9.9028 
Cat MA: 	Fe - T00 0 	0 
Ca: Na:  K = 4.32 0.21 87.47 
AFh hal.10 	,.: 10J 

UF-TiBITUE 

blhOL1 
Na20 	-A? 	.11 
AS ,03 	107.11 2.0/1 
Si02 	63.29 5.819 
K40 	J3.Si 1.641 
Ca0 	.8 	.079 

Total 100 	9.8706 
tâ. 5515, Fe - Jou o 0 
Ca: Na: K = 4.32 6.01 89.67  

Total 97.66 	9.9082 
La, Ma. Fe = 100 0 0  • • 
Ca: Na: K = 4.73 7.92 87.35 
01-0 Ratio - 10o 

1,'Y8oB Etiot Uk OBUVE 
Limo 	. 07( 	61m01.,1 
Na20 	.76 	.133 
H121.13 	1o.91 	... ,...,d 
8:102 	63.61 5.047 

14.06 1.049 
Ca0 	- .76 	.075 
Tiv- 	1.06 
Total 101.16 9.8901 
La. (IC. 	e - 11515 	5) 

Ca: Nat K = 4.03 7.26 83.7 
kiro Rauio - 

	

ul..=r1 	OX 	o m...1. r.  

	

Na20 	.74 	.133 

 

,-)  17.0>  2.0 ,N. 

	

8102 	63.07 5.0 ,  

ra0 	.78 	.077 
1 J02 	2-48 	.17i 
Total 100.5 	9.8744 
Ca: Mg: Fe = 100 0 0 
Ca: Na F= 4.19 7.24 08.56 
AFM Ratio = 100 

	

bITO-1e=: Lida0 EDUL 	((1271- 
SIX 	3IKULI 

5a20 	.33 	.059 
120.:5 	1 -7.4/ 	2.114 

5102 	62.33 5.739 " 
. 	L4.02 1.64 7 	 

Ca° 	.22 	.08 
3.06 	• 

Total 98 	9.8477 
La. M..1. 	= 100 
Ca: Nal.  K = 4,48 .3.3 92.22 
TITTITTITaTTO-=T00 	• 

bomeie=r LYIJO 	kYKUXtKL 
MUM--  
Na20 	1.3 	.097 
MSU 	10.- 	.,8 
41203 
	

2.2 	.1 
biU2 	0.04 1.9 2 
Ca0 	21.16 .872 
1102 	.011 
Mn0 	.65 	.021 

	

14,07 .453 	. 

	

Total 92.76 	4.0631 
..16 

Ca: MI: Fe = 45.65 30.63 23.72 
Ga, Na- K 	10.v1 
AFM Ratio = 4.6 



Sample=? CY85A ANALCITE 
OX  STRUCT 

Na20  14.53 2.527 
41203 26.02 2.751 
Si02  58.96  5.289 
1(20  .27  .03 
FeO  .23  .017 
TOTAL 90.11 10.614 

 

OXN0.=? 
- 16 

   

MG/MG+FE=  0 
---tA: 6G: FE = 0 0 100 

CA: NA: N = 0 98.83 1.17 

Sample=? CY85A.ANALCITE AGAIN 

ELEM  OX  biRULT 
OXN0.=? -16 

Sample=? CY858 ANOTHER 
ELtM -  OX -  STRUCT 
N320  

- 41203  31.85 1.807 
Si02  14:98-2-.165   
K20  6.85  .42 
Co°  .3")  
FeO  2.04  .082 
Total 1-00,98--5,793   
Mg/Mg-We=  0 

---Ce:  MA: Fe  17.17 0 02.03  
Ca: Na: K = .98 74.87 24.15 
AFM  Ratio 91.60 

 S8mi,qe=q-CYS5D-ANOTHERN 
ULM  OX  STRUCT 
Na20  13.37 1.257 

-A-1-2133  31.-86-1.822   
Si02  44.02 2.135 
K2   
CaO  .65  .034 
re0  2+66  .-1-00   
Total 100.34 5.8094 

Ca: MA: Fe = 23.94 0 76.06 
--Ges-t-Na÷-*--=-1--r95 	72.03 26:02- 

AFM Ratio = 89.4 

OXN0.=? -8 

Na2O 
MAO 
41203 
SiO2 
1(20 
FeO 
TOTAL 

14.84 

26.09 
58.36 
.27 
.18 
90.29 

2.587 
-.033 --- 
2.765 
5.247 
.03 
.014 
10.676 

-16 

MG/MN-FE= 70.21 
CA: MG: FE = 0 70.21 29.79 
CA: NA: K = 0 98.85 1.15 

Sample=? CY858 MAGNETITE INC. IN ABOVE 

CY85A,85B 
Sample=? 
ELEM 

CY85A PYROXENE  OXN0.=? -6 
OX  STRUCT 

Na20 .67 .05 
MAO 10.48 .601 
A1203 2.97 .135 
S102 48.52 1.866 
CaO 22.83 .941 
TI02 1.13 .033 
Cr203 .13 .004 
MnO .31 .01 
FeO 12.97 .417 
TOTAL 99.73_4.057 
MG/MGfFE=  59.04 
CA: MG: FE = 48.03 30.68 21.29 
CA: NA: K = 94.95 5.05 0 

SamPle=? CY85AFELDSPATHOID?__ OXN0.=? 
ELEM  OX  STRUCT 
Na20  14.4  2.504 
MAO  .2  .027 
41203 26 
 

2.749 
Si02 -58.79  5.274 
K20  ..27 • .03 
TiO2  .15  .01 

    

    

     

FeO  .22  .016 
TOTAL 92.06 10.61  

 

MG/MG+FE=  62.79 
CA: MG: FE = 0 62.79  37.21 
CA: NA: K = 0 98.82 1.18 

SANIDINE_ 

  

000-7=1---4-6  

       

       

       

       

       

ELEM  OX  STRUCT 
 

OXN0.=? -0 
N320  1.11  .173   
MO  .85  .114 
41203  1.54  .164   
8102 •  .34  .03 
Ca0  .76  -073- 
TiO2  3.67  .249 
MAO  .53  .041   
FeO  91.14 6.871 

--4otel  96.72  7.735   
Mg/Mg-We=  1.63 
Ca:  Ma: Fe - 1.03 1.62 97.35   

, Ca: Na: K = 27.44 72.56 0 
AM  Ratio  1.16 

-Sample-?  CY058-400TWR 
. ELEM  OX  STRUCT   
Na20  13.68 1.286 

-A1203  31.26 1.788---- 
Si02  44.36 2.152 

--N-2  .44   
CaO  .68  .035 

r-FeO-----2.77 -4-112-- 

 

Total 101.1  5.8224 

 

Mg/Mg-We=  0 
Ca: Mg: Fe = 23.81 0 76.19 
Ca: Na: K = 1.98 72.66 25.37 
AFM Ratio = 88.87 

CY85A SANIDINU .  

 

ELEM  OX . STRUCT  

 

Na20  2.43  .433 
41203 18.91 2.053 

 

• 8102  63.83 3.879 

 

1(20  13.06 1.534 

 

CaO  1.09  •108 

 

TiO2  .3  .021  

 

FeO  - .028 
TOTAL 100.96 10.056 
MG/MG+FE=  0 
CA: MG: FE = 79.41 '0 20.59 
CA: NA: K = 5.2 20.87 73.93 

OXNO.=? -16 • 

Sample'? CY854 ANOTHER 

_  ELEM -  OX  STRUCT  

Na2O  3.01  .541 
A1203 18.65 2.042  

8102  62.94 5.846 

1(20  13.6  1.612  

CaO  1.32  .131 

FeO  .5  .039  
TOTAL 101.3 10.211 

 

MG/MG+FE=  0  
CA: MG: FE = 77.06 0 22.94 
CA: NA: K = 5.74 23.69 70.58  

Sample=? CY85ASANIDINE 
 

OXN0.=? -16  

ELEM  OX  STRUCT ---  
Na20  2.43  .435  
41203 18.46 2.014 
8102  63.58 5.885 
1(20  13.14 1.552 
CaO  1.3  .129 
FeO  1.08  .084 
 TOTAL 99.94 10.099 

MG/MG+FE=  0 
_ CA: MG: FE = 60.56 0 39.44 

CA: NA: K = 6.1 20.56 73.35 

Sample? CY85A FELDSPATHOID 
ELEM  OX  STRUCT 

HAS SULPHUR 

Na20  17.59 3.453 
A1203  30.61 3.653 
S102  36.94 3.74 
1(20  6.81 .879 
CaO  8.03 .871 
TOTAL 83.e8 12.596 
CA: MO: FE = 100-0 0 
CA: NA: N = 16.74 66.37 16.89 



K20 

-JO   

TiO2 

14.17 1.671 

1.01 

2.04  .142 • 

11.23  1.36 K2 0 

Fe0  1.0'2 

CY85B 
eX 

 

S.3gu1O. REPE-Hr 

ELEM  tnk 	tarc 	 1.ir.:0L1 
Na20  •  ..41  .074  .14 

0C203  16.51  1.825 
Si02 
 

61.75 5.752 
 

'ite2  63.68 5.97 
t 	•  .  K20  1:',.24  1.922 
0a0 
 

1.2 
 

.12 
 

1.114  .17-;A 
1  4. 

FeO 
 

1.28 
 

.099 
 

2.25  .176 
100 

MA/M:j+Fe=  0 
 

Mq/0!1.1Fe=  0 
C a.  . Fo = 54.77  0 45...1  =  0 
Ca: Na K = 6.25 3.85 89.9 
 

6.39 6.69 
H m Katio  0 V1.2  .41r1 

SamPle=? REPEAT ABOVE_ 

 

- ELEM  OX  STRUCT 

 

40‘.0  .o  .06   

 

41203  1963 2.139 

       

  

z:at:i1•.1.e.•• !1, 	1$ 	 I. I1\ -- 1• 	 u.r.  .  „ • 
FLEM  OX  STPUCT 

  

,•%,., 0  "A.470' 

9.1.203  26.86  3.012 

    

         

         

Total 99.99 9.909 

   

     

Ca: M  Fe = 65.79 0 34.21 
r. r  - , - 	- ad  

 

Ca: N  K = 4 50>13 45-.07 

ARM Ratio = 95.36 

  

.-.,h!...  1..  K-FEL.16PAR 
S;3mie=? CY85B GM. FELDSPAR' 

ELEM  OX  . STRUCT .  
u,  o! 

13  17.39  1.911 
1-11,A),  ai.o6  1-'114  

A20 
 

Si02  63.98 5.976 
W.20  .  16.59  .974 

16.49  .1.96';:i  
1 

 

.CaO  1,26  .126 • 

039  .069 

ARM Ratio = 95.59 

SamPle=? CY85B ANOTHER GM. FELDSPAR  Si,m1e='1  C9S5 1- A:1 0THLR K-6F1.uSPI1R 

 

- ELEM  OX  STRUC1  EL IM  OX  Siktief 
Nd2U  .0,  .06/ .o...-,j  
41203  18.64 2.043 .941 

 

--STI.hz  6.,..b  0.t.. 

K20  14.84 1.76  Ca0  .93  
1.-6  .i 16  1.,,.W.,.J 

Ti02.  .94  .066  
C8t r,:,::: Fe -.....00   0  0  . 

1-e0  1......0  .0  - 	. 	.  
.,0. K - -../,  t 

Total 100.1  9.9876  AFM Ratio = 100 
l!wirrftsi- Fe- 
Ca: M:a: Fe = 54.46 0 45.54 

-0. ot.1--tc-7:1-n-r77---3-741--7-0--.-58-  ::amP1!e...  L!,:,..)0 m:.:11A.L1,q, 

ARM Ratio = 91.33 

:•.;,:lny, w:,• - 5-  :.:):.;:i.B i1E1'NEL.Nc: AW1INN- 

.0,  .06/ .o...-,j  
41203  18.64 2.043 .941 

 

--STI.hz  6.,..b  0.t.. 

K20  14.84 1.76  Ca0  .93  
1.-6  .i 16  1.,,.W.,.J 

Ti02.  .94  .066  
C8t r,:,::: Fe -.....00   0  0  . 

1-e0  1......0  .0  -  .  .  
.,0. K - -../,  t 

Total 100.1  9.9876  AFM Ratio = 100 
l!wirrftsi- Fe- 
Ca: M:a: Fe = 54.46 0 45.54 

-0. ot.1--tc-7:1-n-r77---3-741--7-0--.-58-  ::amP1!e...  L!,:,..)0 m:.:11A.L1,q, 

ARM Ratio = 91.33 

:•.;,:lny, w:,• - 5-  :.:):.;:i.B i1E1'NEL.Nc: AW1INN- 

... 

reu 

! , , 

+1,:r. Fe = 20,57  0  71. ,i3 

L77-73;K = 1.67-  717717-779.or 

ARM Rdt,io = 92.86 

reu 

! , , 

+1,:r. Fe = 20,57  0  71. ,i3 

L77-73;K = 1.67-  717717-779.or 

ARM Rdt,io = 92.86 

La. Na. , 

AFM Ratio = 90.69 

La. Na. , 

AFM Ratio = 90.69 

0A 
12.95 .606 

0A 
12.95 .606 

44.05 1.062 44.05 1.062 

>2 >2 .011 .011 

Ca0  .014 Ca0  .014 Ca0  .014 

LILLr! 	UA  .3  UL 

13.32 - .618 

3102 	40.46 1,088 

LILLr! 	UA  .3  UL 

13.32 - .618 

3102 	40.46 1,088 

MT!.; Fe = 18.64 0 81.36 MT!.; Fe = 18.64 0 81.36 



bam,, le“.( 
UA 	-.5171117r--  

M

• 

0 	.76 	.056 

11.6A 

. 41203 •  2.48  .111 

oo. 

Ca0  22.94 .934 

. o :  
Mr10 	.22 - 	.. 007 

fl 	 .•.. 
Total 99.25  4,0466 

- 	6,J.ko 
Ca: MA: Fe.= 47.97 33.85 18.12 

N ,  J.06 

AFM Ratio = 5.19 

  

Sa:w•Hel' CY.H 

  

, 

   

  

_ 

   

; 

    

• 

CY85B CYH 
CY258 GM. K-Fri_ri 

REM  OX  STRUCT 

ii.o, 	2.1,1 

A1203  29,56 3.32O 

K20 
 

9.01. 

Lao 

FE.° 
 

1,67  .134 

0 

C*: Ma: K  1.51 65.3 33.11 

= 

c':l,,;'l*  
I.go.jU OHNiLl“, rTh.rirr:FrrSl-r"--rrrrr_,c.%:. 

_ ELEM 	OX 	STRUCT 

41203 .  19,11 2.070 

2luz 	6o,L,.. 
K20  14.52 1.702 

Lao 	. 06 
T102  1.0  .125 

C3 ORIFe = 100. 0 0 _  

AIM Ratio 	100 

Samele=? CY95B PYROXENE 

ELEM 	OX - STRUCT 
L,J20 	.00 
Me0  11.27 .64 

,1203 	2,11 	.0i2 
3102  50.35 1.919 

----- 

1102  .61  .017 

50 .  .44  .014 

11.69 .372 

	

Total 99.73 	4.0417 
r'L1/Ms. -1. Fe= 	63.24 

Ca: Me: Fe = 47,97 32.9 19.13 
Ca: No: K = 94.02 5.18 0 
rirm hatio - 4,411 

UX 	nitAdul 

11a20 	1.15  .086 

41203 
 

2.79 
 

.127 

,17.21  1.7 

Ca0 • 	21.73  .9 

11112  .01b 

MAO  .53 •  .017 

1-e0  14.47-746. 

Total 101.27 4.0641 

Me/Me+re= 	54.13 
Me: Fe = 46.92 28.73 24.35. 

La. No. K 	91.23 	 0. 
OEM Ratio = 5.87 

Sample=? CY85B ANOTHER 

EL EM 
	

OX 	STRUCT 
Na-0 	1.3/ 	.10.3 
Me0 	8.69  .503 

1.18 	.086 
49.9  1.937 

1,a0  21..132 

TiO2 	.25  .007 

H.10 
 .016 

Fe0 
	

15.84 .514 

1 .vr„, .013  4.v6.2 

M:A/Msii-Fe= 	49.46 

La, mo; re = 
C3: Na: K = 89.68 10.32 0 

. NrM Ratio = 4.vo 



!  Sample=? CY858 K-FELDSPAR? IN 

ELEM OX STRUCT 
36 .06. 

- 41203 17.81 1.955 

-574;3-6-e-- Sit_ 
K20 

.0,,  

16.25 1.931 

Fe0 1.51 .. (1239 
ri 101.15' 

Mg/Md+Fe=  0 
.  - - 

NEPHELINE 

Ca: Na: K = 4.73 2.96 92.3 
AFM Ratio = 96.16 

 SJI", CRYSTAL?  t ■ •t -ttcr5OVt-NEPHEtt..'.:NE. 

ELEM  OX  STRUCT 

-16  A1203  1-7 -7 	195t 

ELEM OX 
Na20 1.81 
41203 T18.74 
8i02 -62.14 

K20 1558 
Call . .96 
FeU ./0 

Total 100.98 

STRUCT 
.329 
2.07 
3.822 

1.863 
.096 

.06 
10.2392 

SamPle=? CY858 K -FELBSPAR-  CRYSTAL 
ELEM 
Na?. 

UA00.=7 -16 OX 
.45  .081 

41203 
Si02 

17.17 1.884 
64.55 6.007 

1\20 

Ca0 
10.73 1.867 

 

1.01  .101 
Fe0  1.1  .005-  
Total 101.50 10.0251 
Mg/Mg+Fe=  0 
Ca: Md: Fe = 54.3 0 45.7 
.La: 8a  5 - 1,Y,3  3.11-,  11.12 
AFM Ratio = 91.72 

Fe0  .40  .0,36 

Total 101.12 10.2132 
0 

Ca! Me: Fe = 74.83 0 25.17 

La. NcS. a -  

AFM Ratio = 97.16 

Sample=? AGAIN-S,\ 

ELEM  OX  .STRUCT 

Na20  .26 .05 
41203  17.92 1.967 

81112  64.04 5.962 

K20  16.43 1.951 

LaU  .J16 

Fee  .36  .028 

luGai i00.V1 10.0051 

Mg/Md+Fe=  0 

La. N1-i.  -  0 22.o8 

Ca: Na: K = 4.58 2.38 93.04 

--AFM Watio =-97723 

SamPle=? CY858 ANOTHER h-FELDSPAR' 

EIEM  OX  STRUCT 

Na.'0  /.i4  1.448 

41203  29.59 3.279 

5111.'  4.d1 

K20  9.2  1.104 
.0cf. 

Fe°  1.3  .102 

Total i00.0N  .d., 

MI/Mg+Fe=  0 

La. Nd. ,f2 - 	.1.J. 3 

Ca: Na: h = 3.11  54.97 41.91 

- 

bamPie-! L.YcLiti K-FtLIJ  W11)4  c., “ Ur 

ELEM-  UX  SFKUCI 

Na20  .26  .047 

  

TTXNU. = =TS' 

    

Alala 
 

12.42 1.Y1J 

Si02 
 

64.1  5.977 

Is 2 1J 
	

15.90  1.101 

Ca0 
 

1.11  .111 

       

           

           

    

keu  1.11. 	.Q6/ 

 

Toti.:1 100.94  10.0392 

       

    

Mg/m.the= 
Ca: Mg: Fe = 56-.06 0 43.94 

---C=-773r-F--7-= ....'/ 	d 	0.5 

AFM Ratio = 91.67 

    

        

CY85 B 
_ 

Somr1c -- ?  CY-850 

ELE1I  OX 	STRUCT   
Na20  12.86 1.207 
41205   
Si02 
 

44.89 2.172 
K20 
 

7.76  .179  
CaO 
 

.02  .042 
Fel) 
 

7  4  .097  

Total 100.21 5.78 
--No  -,ueh-ert-lefl   

Ca: mg: Fe = 30.22 0 69.78 

Ca:  Na K ,..- 2,13 69.05 27.72 , 
AFM Ratio = 90.19 

Sample? CY858 K-FELDSPAR WITH ABOVE 

ELEM  OX  STRUCT 
 

'OXN0.=? 
Na20  6.59  1.201  
41203 . 26.74 2.972 

SiO2  52.97 1.995 

K20  8.59  1.034 

C30  1.7  .171 

FeO  3.32  .262 

Total  99.26  10.6302 

Mg/Md+Fe=  0 

Ca: MJ: FL - 39.%9 0 60.51 

Ca: Na: K = 7.1 49.98 42.92 
AFM Ratio - 35.01  

haw, le=!'  K-1-ELLISI'AH 

ELEM 
 

LA  b!KULI 

Na20 
 

2.49  .448 

41202  22 .52 4• 4463 

8102  60.05 5.573 

Kal 
 

io.4 .1.08/ 

Ca() 
 

1,08  .107 

h20  o.08 

CaD 	.45  .023 

 

.062   

Total 97.41  5.7788 

Ca: Me: Fe = 27.06 0 7 2.94 

m  0 

AFM Ratio = 93.67. 

SamPle=? CYB5B CRYSTAL INCLUDED IN ABOVE 

Si02  64.27 5.984 
■2'  16.99 2.018 

; Ca0  .97  . '.097 

TuLal 98.44  .100496   

Ca: Me: Fe = 100 0 ,  0 
.  

- 

AFM Ratio = 100 

SaMPle-.  J. 1,,1 IN  ArJullihk t.hi 

, ELEM 
 

UA  STo.uCT 

Na20 
 

12.91 1.206 

ki2Uo 
	

1.1)66 

Si 02 
 

44.71 2.155 

Ma/Ns.Fe- 
Ca: Mg: Fe = 61.54 0 28.46 
Ca. Na. K = 4,2 14.3d 01.42 
AFM Ratio.= 94.52 

Sample=1' - CY85B ANOTHER NEPHELINE' 

ELEM  OX  STRUCT 

Na20  14.01 1..303 

41203  31.82 1.798 
TU2 	45.'46 ..13 

K20  6.54  .4 

Lao  .6Z  •016 

Fe0  1.85  .074 

Total Y7.62 . 0. .4 

 

Mg/Mg+Fe=  0 

	

! C.. n,. r 	- 1/./!, 0 

; Ca: Na:  =  15.9 

mutlo - 

OXN0.=? -2 



CY85B,87,88 
--Semple=7 CY88PLAGIOCLASE-PHENOCRYST 
--ELEM----OX 	STRUCT 	:- OXNO:=? 

Na20 	7.24 	1.25 
--A1203- 24.53 -2.574 ------ 

8102 	60.97 5.428 
D20 	73 	083______- 
Ca0 	6.28 	.599 
FeO. 	.27__. .02 
TOTAL 102.11 9.95399 
MG/MG+FE= 	0 
CA: MG: FE = 96.77 0 3.23 
CA: NA: N = 31 64.7 4.3 

-Sample='? CY88-ANOTHER -PLAG. WIDE-SCAN 
-ELEM- OX----STRUCT----- 	OXN0.=?--16-  

Na20 	9.42 	1.605 
	.056 

A1203 21.75 2.252 
-8+02- --65.5-9-5.762 	 

N20 	.55 	.062 
Cat) 	2 	.188 	 
FeO 	.24 	.018 
TOTAL 103 9 , 943 	 
MG/MG+FE= 	75.68 
CA: MG: FE = 71.76 21.37 6.87 
CA: NA: N =10. 13 86.52 3.34 _ _ 

Sample=? CY88PLAGIOCLASE 	OXN0.=? -16 
	--OX 	STRUCT----- ------ 

-- Na20 	7.94 	1.36 
M10 	.48-- .063 
A1203 23 	2.394 

K20 	2 	.225 
C30 	1.93---,183 	  
FeO 	.5 	.037 

-40TAIL 101.73--9.929 
MG/MG+FE= 	63 
CA: PIG:-FE--=-64.66----22.26--13.07 
CA: NA: N = 10.35 76.92 12.73 

_ _ 

Somp1e-?  CY08PLAGIOCLASE- 	0)(610-r= 

ELEM 	OX 	STRUCT 	  
Na20 	7.06 	1.218 

.MO. 	.33 	.044 
A1203 24.49 2.566 
Si02 	61.05 5.427 
1(20 	.75 	.085 
Ca0 	6.34 	.604 
TOTAL 101.34 9.94399 
 too   

CA: MG: FE = 93.21 6.79 0 
	NA: 	.67 	 

	 CY88-A8OVE-REPEA-FED-ARE4-SCAN 3  

ELEM 	OX 	STRUCT 	 -0XN0,=7 --16- 
Na20 	7.16 1.236 

--A1203 24.55 2.577 
S102 	60.9 	5.424 
V2 (1.- 
Ca0 	6.34 	.605 
FeO_ _ ..27 	.02 
TOTAL 101.07 9.95099 
MG/MG+FE= 	0 
CA: KG: FE = 96.8 0 3.2 
CA: NA: K = 31.35 64.04 4.61 

--Samp-1- e=? -CY88-PLAGIOCLASE' 
-ELEK-- OX----STRUCT 

Na20 	6.56 	1.138 
--K40----,38----,051 	 

A1203 25.58 2.696 

1(20 	.64 	.073 

FeO 	.24 	.018 
TOTAL 102 14 9 978 	  
MG/MG+FE= 	73.91 
CA: MG: FE = 91.29 6.44 2.27 
CA: NA: K = 37.38 58.84 3.77 

---S-ar 71.7-CY85D K-FELDSPAR IN GMASS 
'ECEM 	OX 	STRUCT 
Na,.0 	.61 	.11 
41203 	19.41 	2.108 
0.1AL 
K20 	14.06 1.653 

-t-au 	.// 	.0/6 

TiO2 	. 2.86 	.193 
total y/. 4  Y.8c1/1 

Ca: M51: Fe = 100 0 0 
---cwr-miT Is = 4.13 J.18 89.89 

AFM Ratio = 100 
_ 

Somple=? CY85B K-FELDSPAR CRYSTAL INC. 
OX ---137kuLt 

Na20 	' 	.23 	.041 
. 

s.Si02 	64.5 	5.964 
N-0 

 
	 15.32  .00 

Ca0 	.93 	.092 
Tu  al 102.61 9,9308  
Ca: 	Fe = 100 0 0 
(41$  - 4.0  2.33 	70.05 

AFM Ratio = 100 

Sample.? CY87 K-FELDSPAR 
ELtM 	OX 	STRUCT 
Na20 	1.11 	.187 
A1203 12.91 1.334 
8102 75.86 6.652 
1(20 	9.26 	1.036 
Ca0 	.87 	.081 
TOTAL 100.2 9.293 
CA: NA: K = 6.24 14.4 79.36 

OXMO..? -16 

Sample.? CY87- K-FELDSPAR 
	xxNn_.?  

ELEM -  OX 	STRUCT 
1190 .41 .05 
A1203 2.19 .209 
8102 95.69 7.77 
1(20 	1.41 	.145 
FeO 	.3 	.02 
TOTAL 100.3 8.197 
CA: NA: K 0 0 100 

OXMO..1 -16 
i8RIDX .n. 1 . S.TRUCT .  
MOD=.36 ,:  .044 
A1203 4.86 -.473 
8i02 90.81 7.509 
1(20 	3.31- .349 
Ca0 	.35 	.03 
Fe0 	.33 	.023 -  
TOTAL 100.7 8.431 

ihmsplkes4.41.1W064•1668611480 	OXN0...? -16 

'ELEM .  OX STRUCT 
Na20 1.08 .179 
41203 11.83 1.194 
Si02 79.88 6.842 
1(20 5.64 .616 
Ca0 .63 .057 
Fe° .96 .069 
TOTAL 97.7 8.959 
CA: NA: K = 6.78 21 72.23 

. Samples? CY87 FELDSPAR 	OXMO..? -16 
,1909---74Mr.-- STRUCT 
Ma20 4.81 	1.12 
41203 13.6 	1.36 
8102 78.53 6.664 
1(20 	.71 	.076 
CaO 	.34 	.03 

TOTAL 98.8 	9.252 
CAI NA: K = 2.48 	91.25 	6.26 

Sample.? CY87 K-FELDSPAR- OXMO..? -16 
- ELEM OX STRUCT 
Na20 .84 .141 
A1203 11.45 1.177 
Si02. 76.84 6.701 
1(20 7.5 .834 
Ca0 .  --4458• 4147 
TiO2 1.12 .073 
Fee .66 .047 
TOTAL 98.1 9.123- 
CA: MA: K 	13.14 12.57 74.29 

ft 



Ca0 

ELEM 	Jx -.  

 

(.79 	- 	:97:1  
7,74  

c

- 

oo 	2,90 	.56 

	

11.66 	1.9 

, CEO 
TiO2 

-23 OXN0.=7 

11 
U.: 	,InuL 

4.30 	1.084 
. , 

5.44c 

1/1/M13.1-FE=  36.71  

CA: MG: FE . = 29.47 25.91 44.61 
rn: HA:  -  10 77  1°..67  

CY89, 91, 90 
Sample=? CY89 PLAGIOCLASE 

ELEM  OX  STRUCT  

_ Ni20 	6.87 	1.178 
A1203 	24.17 2.521 
S102 -62.34 5.516 
1(20 	.81  .091  

CaO 	5.81 	.551 
Total 99.75 	9.8577 

--tai -MA: Fe 
Ca: Na: K 
AFM Ratio 

= 
= 
= 

100 	0 
30.27 

0 
64.73 5 

100 

ELPt 
ANOTHER FELDSPAR' 

0X --- STRUCT 
Na20 6.61 1.139 
A1203 24.53 2.569 
Si02 61.47 5.461 
K20 .8 .091 
Ca0 6.42 .611 
Total 100.03 9.8696 
Ca: Mg: Fe =  100 0 0 
Ca: NiT-K = 33r19-61787---4T9T 
AFM Ratio = 100 

Sample=? CY89 INC. IN ABOVE\? 
ELEM 	OX 	STRUCT 
14i20 	6.1Z 	1.062 
A1203 25.35 2.654 
S102-60.57 538 
K20  .64 .073   
Ca0 	7728 .&93 
Total 99.61 	9.8604 

-Cal-11Y: 	= 100 0 
Ca: 

---AFM-Ratio 

Sample? 
BIOTITE? 

Not K = 37.91 	58.1 	3.99 
= 100 

CY89 RIR'OF ALTERED AMPHIBOLE 

ELEM OX STRUCT 
Na20 .79 .194 
Mg0 6.12 1.158 

--A-1203 16.4 2.453 
Si 02 54.8 6.953 

6.33 1-.-024 
Ca0 .57 .077 
Fe() 14.81'i.571 
Total 90.71  13.4296  

42.43 
Ca: Mg: Fe = 2.74 41.27 55.99 
CTNtK = 5,951.98 
AFM Ratio = 31.01 

79.07 

84mp1e=? 0Y91 AMPHIBOLE OXN0.=? -23 

ELEM 	-- OX TRUCT 
N320 	2.05 .61 

-1 MiL 	7.59 1.739 
41203 	14.34 2.597 
8102 	37.56 5.771 

2.92 .571 
C(.1(1 	11.46 1.BH/ 
TiO2 	2.45 .283 
Mn0 	.41 .054 
Fe0 	21.2$ 2.728 
TOTAL 97.03 16.24 
MG/MO+FE= 	38.93 
CA: 	MO: 	FE = 29.7 	27.37 	42.93 
CA: 	NA: 	K =41.5j 	19 . 8 R 

rY91 
ELEM- OX 

1,R7 
S.TRUOT 
,7A2 

M::10 , 7.25 1.672 
412r1 147F1 2-6 97 
3102 36.88 5.707 

__E20 3.05 .602 
CzO 11.47 1.902 

4 77 

HO .46 .061 
7)7'.24 

TOTI'd.. 97.6 16.298 

100 0 0 

F 11 o t t 	1 00 

srRucT ELEM 
_ 	N220 2.02 .605 

800 7.19 1.724 
"4.36 2_2.612  

5102 7.03 5.713 
k ..(0 .595  

11.4 

.41 

IOIAL 	i'1 

NO/MG-1- FE ,,  

No: K  :1.1 	19. 	19 
CA: MG: FE - 29.4 

0Y91 AMEH1M.B 

ELEM - OX 	
_ 
Ell-d1C1 

_ Hat20 
• 

41203  
3102 

1.7  
6.68 1.51 
14.66 2.677 
217.07 
2.23 .32 -; 

Fe:1 	22.63 2.926 

	

TO'AL 97.1 	16.17.6 

	

NO/MG-1-FE= 	34, 

	

CA:: MO: FE 	29.7 

 

NA; i<  12•  ' 	1 • 

r:‘1"=1.  

MnD 
2  Li.- 

TOTAL 	74 16.7 
1‘f6/M54.  

ELEM 	yOX 	STR1W'1 - ' 
_  N820  ' 1.71  .518 

	

2. 	 1,3E: 
C;12fl3.  

f'-20 	3.1 

NnO 	049 
2i.07  

ToinL 96.37 16.2 -,  
30.  aS MG/MG-FEE=  

CA: MG: FE 	21,c 
17.:1_ ,,L . 20. 

---Sample=? CY912AMPH1 EDGE 
ELEM 	OX 	STRUCT 

Mg0 	7.73 	1.702 
-A-1-203 	1-3-.83-2.409 	 

Si02 	37.35 5.519 
--K20----2.-77---.522- 	 
Ca0 	11.66 1.845 

MnO 	.31 	.039 
-Fe0---- 

TOTAL 95.1 15.225 
---MG/MG+FE= --- -40.62 

CA:.MG: FE = 30.57 28.2 41.23 

OXNO.me, -16 



OXN0.-..?6-  

Na20 1.52 	.436 
Mg0 
A1203 

8.27-1-.822 
13.25 	2.306 

Si02 37171 5.571 
K20 2.87 .54 

TiO2 2.45 .272 
Mn0 .37 • .047 
Fe0 21.95 2.44 

-"-TOTAL-92-.86-15.27 

Sample=? CY91 PYX. 

	

-EL-EM OX 	STRUCT 	 
Mg0 	8.44 	.488 

--41203-6.5-- -.297 - 
Si02 	45.65 1.77 

	

--GaG-----22.85 .949 	 
TiO2 	1.47 	.043 
	.011 	 

Fe0 	14.73 .478 
-TOTAL 98.35-4.036- 

, MG/MG+FE= 50.52 
I-CA: -MG:-FE-=-49.56-25.48-24.96- 
L CA: NA: K = 100 0 0 

' OXNO.=7 -6 

-23 
-Sacup.le=?_.CY91_-_P_YROXENE 

ELEM 	OX 	STRUCT 
- 	Mg0 	9.6 	.549 

A1203 	6.71 	.303 
Si02 	46.29 	1.776 
CaO 	23.13 	.951 

.041 -4402----1.43 
Mn0 	.34 .011 

Sample=? CY91 CPX 
-ELEM.--0X 	STRUCT 	  

MO 	11.76 .653 

8102 	47.92 1.785 

	

-CaO--_ 22.46 897 	  
TiO2 	1 	.028 

	

_FeO..12.07 .338. 	  
TOTAL 100.29 3.912 

-.MG/MG-I-FE= 	65.89 	  
CA: MG: FE = 47.51 34.59 17.9 

Sample=? CY91 LLARGE AMPH. 
--ELEM-- -0X ---STRUCT 	 

• 

MG/MG+FE= 42.75 

CY9I 	 OXN0.=? 
OX 	STRUCT 

SAMPLE=? 
ELEM 
NA20 .8 .058 
MG .0 10.58 .6 
AL203 5.35 .239 
5102 47.9 1.823 
GAO 22.7 .925 
TI02 1.15 .032 
CR203 .28. .008 
FED 11.27 .358 

TOTAL 101 4.049 

SAMPLE=? CY9I ZONED PYRCXENE 
ELEM 	OX 	STRUCT 
NA20 .92 .069 
MOO 7.21 .42 
L203 7.99 .368 

$102 44.11 1.723 
GAO 22.16 .928 
TIO2 1.4 .041 
CR203 .39 .012 
EEO 15.8 .516 
TOTAL 100.6 4.079 

. SAMPLE=? CY91 REPEAT 
ELEM 	OX 	STRUCT 
NA20 	1.08 	.081 
MOO 	7.1 	.412 
AL203 8.09 - .371 
S102 	44.43 1.732 
CAD 	22.12 .924 
TIO2 	1.28 	.037 
CR203 .29 	.008 
FED 	15.61 .508 
TOTAL 103.4 4.079 

--RamPi-e-?-CY41--AMPHIBOLE 
MEM 	OX 	STRUCT 

7-tte-211-1--r48-T437---  
MO 	8.44 	1.913 

.-A-1-203--1-3:79-2w473 	 
Si02 	38.66 5.879 

--K20 	2,87----,556 	  
Ca() 	12.2 	1.988 

	

-4-402-2.64 	.30- 	  
MnO 	.39 	.05 

TOTAL 93.43 16.081 

	

-44G/MG+FE- 	43.51 	  
CA: MG: FE = 31.14 29.96 38.9 

OXN0.=7 

76 

!-FeO------12.52-.402 
TOTAL 97.52 4.033 

1--MG/MG+FE= 	57-,73 
I CA: MG: FE = 50 28.86 21.14 

K = 100 0 0 	 
-6 

---Semr-te?-C191-PYR0XENE 
STRUCT -ELEM 	OX 

Mg0 	6.68 .391 
,347---- 

! Si02 	44.37 1.744 

r 11102 	1.13 .034 
Ettn0-- 54 .018 

Fe° 	16.8 .552 
TOTA6-98.0-9--4-.089 	  
MG/MG+FE= 	41.46 
CAI MG-:-FE-=-49.49 
CA: NA: K = 92.12 7.88 0 

___Sampl ,==2_CY_91_PYROXENE 
- ELEM 	OX 	STRUCT 

.039- 

.508 

.316 
1.766 
.942 
.039 
009--- 

.439 
4.058 

MG/MG+FE= 53.64 

CA: NA: 

Sample=? 

Mg0 

K = 96.02 	3.98 

CY91 PYROXENE 
STRUCT 

13.18 	.739 

I 	Si02 51 1.918 

I 	TiO2 
Fe0 

.5 
9,52 

.014 

I 	TOTAL 
---MG/MG+FE- 

98.81 
-.299 
4.019 -6 717-19-  

0 

_OXN0..=?  -6_  

CA: MG: FE = 
---C-441-NA-:-KH-=-1.00 

---Saffrp-le=T-GY-9-1-PYROXENE 
ELEM 	OX 

--41828-1.-02 

47.76 	37.19 
0- 0 

STRUCT 
.075 

Mg0 	10.79 .61 
'---A1-1203 1.23 .055-- 
, 	Si02 52.41 1.985 

I Cr203 .38 .011 
.012 

FeO 11.28 .357 

15.05 

OXN0.=7 -6 

--40TAL-98.67--4.018 	 
MG/MG+FE= 	63.08 

-CA:-MG:-FE-=-48.56-32.45 
CA: NA: K = 92.41 7.59 0 

OXN0.=7 

OXN0..? -6 

-.Na2O 
Mg0 

, 	A1203 
Si02 
CaO 
TiO2 

-.53 
8.82 
6.93 
45.74 
22.77 
1.35 
.27 

FeO 
	TOTAL 

13.61 
99.58 

ABOVE CORE 

'OXN0.=? 

-10XN0,=?--23- 



OXN0.=? -16 

Fe0 

ELEM  UX  siKULI 
Na20  .67  .049 

ILJJ  :1-.68  .618 

41203  5.49  .247 

4/.41 1.808 

c,a11  22.21  .932 

11.1:12  .368 

Total 99.48 	4.03 , 9 
M:A/toNi-Fe=  62.68 

La. 1111. Fe = 48.
7
77 

Ca: Mal  = 95.01 4.9•0 

SAMPLE=? CY9I GM-LIGHT 
ELEW- 13X -  STRUCT 
KA20 	.53 	.093 
A1.203 17.48 1.89 
5102 	66.19 6.073 
K20 	14.71 	1.721 
GAO 	1.08 	.105 
TOTAL 101 9.885 

Sample=? CY91 PYX. 
OXN0.=? -6 

--ELEM 	OX- STRUCT 
Na20 	.73 	.054 
-Me0 	9.2 	.528 	 
A1203 6.65 	.302 

CaO 	22.72 .938 
T-102-1.35-.039 	 
MnO 	.39 	.013 
r.n 	19 99 	416  
TOTAL 103.39 4.065 
MG/MG+FE= 55.93 
CA: MG: FE = 49.84 28.06 22.1 
CA: NA: K = 94.56 5.44 0 

SAMPLE.? CY9I PYROXENE PHENOCRYST 
ELEM 	OX 	STRUCT. 	OX110.=? 
NA20 	.86 	.063 
MGO 	10.4 	.589 
AL203 5.35 	.239 
.3102 	48.32 1.838 
CAO 	22.71 .925 
TI02 	.92 	.026 
FEO 	11.45 .364 
TOTAL 100.5 4.048 

SAMPLE=? CY91 GM. FELDSPAR 
ELEM - OX 	STRUCT 

NA20 	.53 	.093 

AL203 17.5 	1.893 

$102 	66.06 6.065 
120 	14.67 1.718 . 

CAO 	1.23 	.121 	.... 

	

. 	. 	_..  

CY91 
SAMPLE.? CY9I AMPHIBOLE PHENOCRYST 
ELEM 	OX 	STRUCT 
NA20 	1.78 	.529 	OXNO.=? -23 
MGO 7.59 1.736 
L203 14.34 2.592 
$102 37.76 5.79 
120 	2.77 	.542 
CAO 	12.02 1.975 
TIO2 	2.35 	.271 
FE0 	21.41 2.745 
TOTAL 96.8 16.183 
CA: MG: FE = 30.59 26.89 42.52 

SAMPLE.? CY9I PYROXENE? INCLUSION 
ELEM 	OX 	STRUCT 

OXN0.=? NA20 	.77 	.057 
MGO 	7.59 	.44 
A1.203 8.2 	.376 
5102 	43.94 1.709 
CAO 	22.56 .94 
TI02 	1.9 	.055 
CR203 .35 	.01 
FE0 14.68 .477 
TOTAL 99.2 4.069 
CA: MG: FE = 50.6 23.7 25.7 

adN-77,7--"7-rY7F 7Nuirir.R IROXENF 
ELEM 	OX 	bfRbui 
Na20 	.6 	.044 
nAU  AA.00. 

A1203  . 4.92  .22 

 

.  1.617 

Ca0 	22-.95 .936 

-6 

OXN0.=? -16 

-6 

rids! 
SAMPLE.? CY9I GM.FELS. OK. 	OXN0.. 7  -16 	F-.0  10.94 .312 
ELEM 	OX 	STRUCT 	-Y.01 
NA20 	9.56 	1.627 	 M , Wils+Fe= 	65.54 
MGO 	.36 	.047 	F,',  • 4,.1 	o+,y 	1 ,  ,71 
AL203 20.88 2.161 	 CA: Na: ;, = >5.1-'1 ,, ;9 0 
$102 	66.72 	5.86 	 i; , ti heti., •- /...S. 
IVO  1.55 	.174 5,4,,4 	171 11R ,t0/1" 
GAO 	.94 	.088 	 uA 	-SIRtiLl 
TOTAL 99.7 9.96 	 IN1.32y;  1.4'  .105 

SAMPLE.? CY91 GM. FELDS. LIGHT OXN0..? -16 	A/'..3 	A.59 	.298 
ELEM 	OX 	STRUCT 	 -)0., - 	,1..P.4 J.82 
NA20 	10.85 1 . 843 • re0  21.57 .986 
PO 	.41 	.054 	 !Jib!  .6/  .31/ 
A1.203 19.35 1.997 	 Mn0 	.44 	.014 
5102 	67.96 5.953 	 Feb  3-.10 .422 
120 	.35 	.038 	 Total 79.66 	4.0643 
GAO 	1.06 	.099 	 Hain ,F ,..-  )21-773-  
TOTAL 100 9.987 	 Ca: MA: Pc,  = 49.03  

SAMPLE.? CY91 ABOVE BEAM DEFOCUSSEn 
ELEM - 	OX 	STRUCT 	OXN0.=? -16 
NA20 3.83 .673 
A1.203 17.88 1.9I3 
5102 65.87 5.98 
K20 10.26 1.188 
GAO 1.51 .146 
T102 .67 .045 
TOTAL 100.7 9.95 

SAMPLE..?.CY91 GM. LIGHT 
	

OXNO..? -16 
ELEM 	OX 	STRUCT 
NA20 	.46 	.081 
A1.203 17.55 1.899 
5102 	66.02 6.062 
120 	14.74 1.727 
AO 	1.22 	.119 
TOTAL 99.8 9.891 

Oe: 

AFM Ratio = 13.93 

84mple=? CY91 ANOTHER' 

F1. EM 	OX 	STROCT 
•ç, / 

MAO 
	

6.86 
	.401 

Si 02 
	

43.79 1.718 
_•  

1102 	1.13 	.033 

K.-10  .31 	.012 

Fe° 	16.76 .55 
foLal 98.8 	4.0925 

Mil/MI-We=  42.17  
2Y.57 

Ca: MA: Fe = 48.87 2 1  

Ca: N.R: R = 92.1 	7.7; 0 

AFA Ratio = 1/.02 

,Y91 ANOIHEK 

AFM natio = i1.10 



CY92 
CY92 REPEAT ABOVE 

ELEM  OX  STRUCT  
Na20  3.78  .578 
A1203 18.88 2.026 
510:1  65.4  5.956 
K20  11.55 1.342  
CaO  .9  .087 
TOTAL 100.07 9.989  
CA: MG: FE = 100 0 0 
CA: NA: N  4.33 28.8 66.87 

-0X-1,10.1? -16 Sample=? CY927PLAG. PHENOCRYST 

	

EtCh 	OX 	STROC+   

 

Na20  7.23  1.241 

 

.8102  63.6  5.632 

 

K20  1.40  .1-67   

 

Ca°  4.55  .431 

Total  90.79  7.0   
Ca: t1,1: Fe = 100 0 0 

 

cz:  Mc: K - .24,41  67.40  9.-DO   

OXN0.=7 -16 

      

      

        

Sample? CY92 PART OF ABOVE CRYSTAL 
ELEM  OX  STRUCT •  

__Na20_  OXN0•=?  

A1203 18.57 1.996 
_SID') 65 59_5..929  
K20 11.89 1.383 
rn .A4  

TOTAL 98.08 10.002 
CA:  MG:  FE . 100  0  0 

28.66  68.23 

PLAGIOCLASE INC. 

. STRUCT 
1.41 

CA:  NA:  K = 3.11 

Sample=? CY92 

_  ELEM.  OX 
Na"0  8.2 

_  A1203  22.77 2.382 
c4n -, 	61, '6 5,414 
K20  1.46 .165 

Ca0  4.32 .411 

TOTAL 97.25 9.982 
CA:  MG:  FE = 100  0 0 

. CA:  NA:  K  = 20.69 71 8.31 

SamPle.? CY92 REEIEAT ABOVE 
 

OXN0..? -16  

ELEM  OX  STRUCT . 

 

P "A  1.417  
A1203 22.75 2.379 
Si02  61.7  5.617  

K20  1.43  .162 

Ca0  4.28  .407  

TOTAL 100.29 9.982 
CA: tin: FE = 100 0 0  

CA: NA: K = 20.49 71.35 8.16  

CY7.9.-P17.AC,  ANOTU.   

 

-ELEM  OX  STRUF   

 

Na20  5.83  1.011 
-A-1203  26-44  2.782   

 

.5102  58.82 5.26 
K20  .66  .075 
Ca0  7.95  .762 
Total  9..29  9.0912-   
Ca: 1,1: Fe = 100 0 0 

 

:  Na: K - 41.2 

Sa.rle-?  CY92 K FELDSPAR  MENBIERYST 

 

ELEII  OX  frodel   

 

Na20  3.18  .561 
A1203  10.71 2.006 

 

9102  65.62 5.971 

Ca0  1.07  .104 
IWci 77.t1 	7.1071 

Ca: Mg: Fe = 100 0 0 
Cai  Na: h  5.22 20.16 66.62 

. 	•CY92 	OVCRCR8N9'H- itf+8¼E 
. 	_ 

7.28 
 

1.249 
23.24 2.4224 

63.4 
 

5.612 

• 
4.67  .443 

.  
, , ai 	j,73  
Ca: t.1: Fe = 100 0 0 
c at  K  2 

Cvmrle.?  CY92 INC. IN K FELDSPAR' 

-16 

Na20 
A1203  

Si02 
K2  

I Ca0 

Semple? CY92 EDGE OR RIM OF ABOVE 

DEM  OX  STRUCT  

Na20  3.71  .653 

A1203 18.59 1.992  

5102  65.84 5.983 

K20  11.03 1.279  

Ca0  .83  .08 
TOTAL 102.42 9.987  

CA: MG: FE = 100 0 0 
CA: NA: K = 3.98 32.46 63.57 

Na20  7.25  1.245 
OXN0.=? -167 

Samr1c -?  GY92  PLAGT.-1.21-1E-4413GRY-CT\?-- 
--EEEM 	OX  STRUCT   
Na20  5.95  1.029 
A1203  26.13 - 747 
Si02  59.4  5.299 

-K-20---.41-6--  .087  

1 	
--,.*e-tal  90.02  9.0017 
Ca0  7.55  .722 

Ca: t.1: Fe = 100 0 0 

Co:  Na: K  39.20  55.90 1.73 

Spffrle-? CY92  ANO1HER-P6A8.  CR4-8446 
-ELEM  OX  CTRUCT 

Na20  7.29  1.251 
A1203  2304 2.404 
Si02  63.6  5.63 

OXN0.=? -16 

Ca0  4.51  .428 

Total  97.39  9.0757 

Ca: Mg: Fe = 100 0 0 
Na: K - 23.22 67.88  8.9 

 GAM& 

ELEM  OX  STRUCT 
Na20  4.75  .831 

 19.23  2.044- 

S102  65.94 5.947 

1(20  0.94  1.020 

Ca0  1.14  .111 

Total  99.6.  9.9605 

Ca: MEI: Fe = 100 0 0 

'  2. 87 ,  

. 

5102  63.22 5.598 

1 1(20  1.45  .163 

Ca0  4.68  .444 
Total 97.17  9.8876 
Ca: Mg: Fe = 100 0 0 

Ca: Na: K = 23.97 67.22 8.8 

SamPle -? CY92 ABOVE ANOTHER PART 

 

-DEM  OX  STRUCT   OXN0..? -16 

	

Na20 	8.56  1.473 

A1203 22.37 2.34  

 

5102  63.62 5.646 

 

K2O  1.47  .166   

 

Ca0  3.99  .379 

TOTAL 100.24 10.004 

CA: MG: FE = 100 0 0  
, , 

- CA: NA: K = 18.78 72.99 8.23_2, 

'SamPle.? CY92 FELDSPAR pHENOCRYST SMALL 

ELFM  OX  SIR_UCT  

Na20  8.37  1.436 
?.1.6 6 

8102  66.14 5.852 
2.07  

CaO  1.44  .137 

Fpn  .41  07  

TOTAL 102.11 9.945 

 

MG/MG+FE=  0   

cn: ms: FE = 82.04 0 17.96 

	

K 	L.22  7'1.7  

Samfle-'  CY92-1-64G-1.0E-LACE  PHF,NOCRYST 

ELEM  OX  STRUCT   
Na20  7.21  1.24 

-A1-20j   
SI02  63.02 5.588 
K20  1.20  .115 
Ca0  4.82  .458 

7-Total  90  9.09- 
Ca MI: Fe = 100 0 0 

,  Ca: Na K  24.05 67.20 7.07 



CY92 
 C492  AGAIN NEW  CPEGTRW+ 

 .M ----&X  STRURT   

Na20  7.1  1.217 

	23.52 	').45   

S102  63.24 5.592 

 

--A40--1.20  .114 

CaO  . 4.84  .459 

.6  r863   

Ca: Md: Fe = 100 0 0 
• 

-T-eY-92-F-EtftSf-AR-KAht-TL-1140-AROVE 

ELEM  OX  STRUCT 

Na20  2.99  .527 .  

A1203  18.87 2.025 

9102  65.51 5.963 
A20  11.61 1.348 

Total 98.74  9.9626 
_ 

Ca: Na: K = 5.02 26.7 68.29 

Sample'? CY92 FLAG. PHENOCRYST 

 

_ ELEM  OX  STRUCT . 

 

Na20  6.2  1.07 

A1203  25.04 2.629 

 

1(20  1.32  .149 

	

CaO  6.:',,  .62 

Total 90.83  9.8819 

 

Cat  MA! Fe = 100 0 0 

Ca: Na: h = 33.71 58.18 8.1 

e LL=rneIfl. 

Sample"? CY92 K-FELDSPA-k___ 

- ELEM .  OX  STRUCT 

A1203. 
 19.31 2.063 

8102   

K20 
 

9.97  1.153 

Total 103.17 9.9783 

a:   
Ca: Na: K = 6.47 35.67 57.85 

Na20  4.02  .707 

A1203  19.31 

5IO2  65.37 5.923 

CaO  1.33  .129 

Total 99  
Ca: Mg: Fe = 100 0 0 

Samplc-? CY92 PLAG.-R1ITALOCP  
---EtEM  OX 	STRUCT  

Na20  7.67  1.317 

(.1203  22.39 2.330 

S102  64.14 5.682 

CaO

.191  
 3.94  .374 

 Total  100,G6   
Ca: Mg: Fe = 100 0 0 

CB:  Net K  19.07 69.90 10.15 

 CY92  K FEL-REWWF 

.  CLEM  OX  STRUCT 

Na20  2.19  .39 

--A4-203  18.44 1.989   

S102  65.23 5.979 

CaO  .92  .09 

Total  100,41 9.9950  

Ca:  Mg: Fe = 100  0  0 

Na: Ca: =-4,44--4-9-•-2-3---  

PHENOCRYST   CY92-PLAG. 

.S,TRUCT CLEM OX 

Na20  • 7.18 1.231 

Si02 63.73 5.637 

K20 1.4 .166 

CaO  . 4.52 .428 
,8617 

Fe = 100 	0 	0 Ca: 	Mil: 

Sample? CY92 FELDSPAR PHENOCRYST 

ELEM 	OX 	STRUCT 
Na20 	7.31 	1.252 
1.14-28-3----22, 93 	 
Si02 	63.95 5.651 

-K2-0 	1.48---,167----- 
Ca0  4.29  .406 

--Tatal-100.41--9,43645-- 	 

Ca: Mg: Fe = 100 0 0 

--C-a:  Na: N  22.25-68c&91  
AFM Ratio = 100 

Sample=? CY92 ANOTHER PHENOCRYST 

ELEM  OX  STRUCT 

-Na20  5,61  .460   
A1203  26.19 2.746 
 5.3419-- 

1(20  1.07  .122 
-CaO  7.-33  .699   

Total 100.39 9.8534 
Md4 Fe-=-100---0- -0- 	 

Ca: Na: K = 39.07 54.11 6.82 

--AFM  Ratio = 10   

".  42-ANOTHER  PHENOORYST 

ELEM 	OX 	- STRUCT  
Na20  7.17  1.23 

-141203  23.1  2.400   
S102  63.67 5.631 

1(20  1.16  .165--   

Ca°  4.51  .428 
Tot1  99.18 	9-.861-6- 
Ca: Mg: Fe = 100 0 0 

 

Ca: Na-: K - 23.18 67.47 9.05  

-SaarP-1-e=2-C-4-9Q-ANT3-THER-
ELEM 	OX 	 RUCT   

Na20  7.08  1.215 

41203  23.1  2.407   

S202  63.64 5.628 
1(20  1.40  .167 

CaO  4.67  .443 

Total 	101-iO1 	9.0597 	 
Ca: Mg: Fe = 100 0 0 

Ca: Na:  K = 24.27 66.50 9.15 

--Sumpl-?  Er42 ANOTHER- 
ELEM--OX  STRUCT 	 
Na20  7.23  1.241 
A1203  23.29 2.429 
S102  63.41 5.612 

1(20  1.44  .163 
Ca0  4.54  .43 
To-tal  100.62 9.9753 
Ca: Mg: Fe = 100 0 0 
Ca:  Na: N - 23,45  67.67 0.09   

Sample..?  CY2-AN8THER 

Na20  7.21  1.237 

41203  23.21  2.4 19 	 
S102  63.53 5.619 

1(20  1.36  .154 

CaO , 	4.62  .438 
Total  9P.45-4,-8666   

Ca: Mg: Fe = 100 0 0 

--Samr-1  e=? CY92-K-FEEDCPAR  PHENOC-R-Y-S.T- 

CLEM  OX-----STREfe 	  
Na20  2.85  .505 

-4-1203  10.72  2-4-0   

Si02  65.2  5.957 

CaO
1(20 	tt2-112 
 1.07  .105 

Ca: Mg: Fe = 100 0 0 
--C-aP-Na+-K-...-51-1-9--24 -r9O--69.  3 

AFM Ratio = 100 

62.97 5.596 

4.79  .457 

98.33  9.885 

Ca: Mg: Fe = 100 0 0 
Ca: Na: K = 24.65 67.15 8.2 

AFM Ratio = 100 

Na20 

 

412   
Si 02 

--K2 
CaO 

i  Total 

8amp-te=? CY?2-PLAG -PHENOCRYST 

X  STRUCT   

7.23  1.245 



Sample'? CY92 K-FELDSPAR PHENOCRYST 

	

- ELEM 	OX 	STRUCT 

	

--Na20 	3-.36 --.-592- 	  

	

41203 	18.7 	2.003 

	

-5102 	66-.-7 	5.975- 	 

	

K20 	11.15 1.292 

	

--Ca0 	4.-103 
Total 98.05 	9.9653 

Ca: Na: K = 5.18 29.79 65.02 
--AF44--Rat-ia-=-1 00  

----8amP-1e-1 CY92-K-SPAR,-PHENOGWST- 

	

--E6EM 	OX 	STRUC 	  

	

Na20 	4.66 	.815 

	

--A-1203 	1966-2.49 

	

5i02 	65.48 5.906 

	

--K2& 	 

	

CaO 	1.59 	.154 
Total 98.7 	9.9481 
Ca: MA: Fe = 100 0 0 

AFM Ratio = 100 

Sample=? CY92 ANOTHER K- SPAR 

	

- . ELEM 	OX 	STRUCT 

	

Na20 	3.28 	.50 
41203 	18.7 	2.009 
-84022 	6-5,443- 	 

	

1(20 	11.54 1.342 

	

CaO 	1.04 ---4-1-0-2 	 
Total 99.83 	9.9945 
Ca: MA: Fe 	100 0 
C4: Na: K = 5.04 28.66 66.3 

--Arm  Ratio 	- 100 

----S3mP1-c-q--C*92-ANOTi4ER 	LATH 

	

ELEA 	OX 	ST'RIJCT 	 

	

Na20 	6.38 	1.102 

	

--A4-203 	19.67 2.066 

	

S102 	66.75 5.947 

	

1(20 	5.63 	.64 

	

CaO 	1.43 	.136 
Total 97.75 9.8916 
Ca: Mg: Fe = 100 0 0 
Ca Hal K 7 .24 5 
AFM Ratio = 100 

Sample=? CY92 ANOTHER LATH 

	

ELEM 	OX 	STRUCT 
.0 	747 	 

41203 	19.29 2.04 

	

0102 	66.47 5.964 

	

1(20 	7.41 	.848 

	

Ca0 	1.06 	4102 	 
Total 99.52 	9.927 

Ii 	Fw 
Ca: Na: K = 5.3 50.6 44.1 

a L.L,J 

-SamPlem f:A- CY96 EDGE-OF.  FELDSPAR OXN0.=? 

ELEM 	OX 	STRUCT 
Na20 	6.09 	1.056 
A1203 	26.12 2.751 
Si02 	58.98 5.276 
1(20 	.12 	.018 
CaO 	7.98 	.765 
Total 	102.52- 9,0972 . 
Ca: MA: Fe = 100 0 0 

K 	10.93 	56.5 2.57 
AFM Ratio = 100 

Sample'? CY96 REPEAT ABOVE\ 
ELEM 	OX 	STRUCT 
Na20 	371--.-649 	  
41203 	31.03 3.298 

1(20 	7.26 	.836 
Ca0 	1.32 	.128  
Fe0 	.24 	.018 

____Tata1_4.00,73 10-0408 	  
MA/MA+Fe= 	0 

Fe - 	0 12.33 	 
Ca: Na: K = 7.94 40.24 51.83 
AFM Ratio - 98.92 

OXN0.=? -16 

1 

-16 -  

OXN0.=? -16 

CY92, 96 

 

4_13  96 	Far- mantljria 	-al. I./Vt. 
T. ( 	[LEN ----GI( 	STRUC 	  

Na20 	8.6 	1.463 
A1203 	21,0---24-754 	  
5102 	66.02 5.792 
	.6 	 I 

- 

- . CaO 	2.87 	.269 
Total 	97.50 	9.8455 	  
Ca: MA: Fe = 100 0 0 

	

- 	14.95 	01 • 
AFM Ratio = 100 

• Sample=? eu96 again another spot' 
- ELEMOX 	STRUCT 

41203 20.75 2.139 
I 5102 	67.57 5.911 
1 1(20 	.52 	.058 

Ca0 	1.56 . .147 

	

Total 98.86 	9.8423 
Ca: Mg: Fe = 100 0 0 
Ca: Na N = 8.2 88.57 3.23 
AFM Ratio -  100  

	S3fhP4--e=--?-96-p4-J-eo-xe 	 rt. of--i-ne-11-..rs-icrn? 
ELEM 	OX 	STRUCT 
N -4A 

MAO 	14.99 .832 	
O:NO:m: -6I&,20 	•24----,017  

1  44-203 	1.24 	.054 
1  Si02 	52.08 1.939 

1(20 	.2.3-----,-044 	 
1 CaO I 	.31 	.009  

Fe Oe
2 	

24.73 .986 

6.1 .19 
: 	Total 9-9,-55 	4.0391 
i MA/MA-We= 	81.41 
! 	C4s4--AA-:--Fc - 49-,1-- 41.43 -29,-46 

	

Ca: Na: K = 97.24 1.68 1.08 	

	

AFM-Ret+o 	m 2.57 	  

-Same-le=q-e-9-96 fe14-spar 	corc.?-q- 
ELEM 	OX 	8TRUCT 
Na20 	9.19 	1.561 

, A1203 	20.69 2.137' 
5102 	67.42 5.907 

	

.79 	.009 	 
CaO 	1.65 	.155 
Total 99.7 	9.8191 
Ca: MA: Fe = 100 0 0 
Ca: 	Na: K - 8.59 86.48---4,-93- 
AFM Ratio = 100 

Sample=? c ,J96 another Arain. .eore material 
'[LEN 	OX 	STRUCT 	  

Na20 	5.95 	1.029 
2 	 . 	77 	 

Si02 	59.04 5.264 
^ 	 

C40 	8.01 	.765 

Ca: MA: Fe = 100 0 0 

	

Ca: 	Na: 	551-53 	 
AFM Ratio = 100 

Sample=? cy96 another spot 
ELEM 	OX 	STRUCT 

41203 	23.07 2.401 
	63.9 	5.642 

1(20 	.62 	.069 
--&40 	.40 	  

Total 99.23 	9.8637 

Ca: Na: N = 22.42 73.79 3.79 
-AF-14 	Ratio - 100 

Sample=? ey96 feldspar about above' 
ELEM 	OX 	STRUCT 
Na20 	9.32 	1.576 	  
41203 	19.74 2.028 
S102 	69.17 6.029 	 
1(20 	1.29 	.144 
CaO 	.13 	 
Total 98.57 	9.8169 
Cat 	MAI 
Ca: Na: K = 2.27 89.55 8.18 
Arm  Ratio m 100 



=-?-ry9m-fe-l-dS1'a-e 

ELEM---- OX- ---STRUCT 

Na20  .32  . .058 
A1203  17.87 1.958 

Si02  64.38 5.982 
1(20  '  16.51  1.957 
CaO  .92  .091 

.Total  90.56  10.0163   

Ca: Mg: Fe = 100 -0 0 
Ca:  Na-:  - 4.32 2.75 92,72 

AFM Ratio = 100 

ELEM 

---Na20 
A1203 

Si 02 
K20 
CaO 

Total 
-C _ 

Ca: Na: N = 15.35 

(FN  Ratio - 100 

-9-8nr-1-e=??-c-Y96-erro-ti're-r- 

81.66 2.99 

	 9 .049 3 	  
Ca: Mg: Fe = 100 0 0 

-  11. 5  
AFM Ratio = 100 

Sample=? cv96 another grain' 

ELEM  OX  STRUCT 

Na20  9.09  1.54 

A1203  21.03 2.165 

Si02  67.44  5.073 

1(20  .56  :063 

CaG  1.76  . 4165   

Total 98.54  9.8264 

Ca: Mg: Fc - 100 0 0  

Ca: Na: N = 9.33 87.1 3.56 

ArM  Ratio = 100 

Sample=? cv96 core of grain 

ELEM  OX  STRUCT 

Ne20   
A1203  22.72 2.359 

Gi02  64.57 5.606 

1(20  .49  .055 

CaO  3.93  .371 

Total 98.75  9.8551 
Ca: Mg: Fe = 100 0 0 
Ca: Na: N = 20.49 76.48 3.04 

AFM Ratio = 100 

Sample=-? cu96 wa4e-ria-1-aant4-ing-above 

- CLOS  OX  SMUG- 
Na20  .43  .078 
A1203  17.81 1.96 

Si02  64.24 5.975 
-14-2-0----14-.-42 1.-948 
Ca0  1.02  .102 
 Tota1--1-00.66  100599   

Ca: Mg: Fe = 100 0 0 
Ca:  Na: K  1.79 3.67  91.54 

AFM Ratio = 100 

Sample? c996 core of crystal 
ELEM  OX  STRUCT 

A1203  22.74 2.362 

S102  64.55--5:-607   
1(20  .58  .065 

CaO  3:9-9 --,36   

Total 99.04  9.8585 
Ca: AS4 Fe - 100 0 0 
Ca: Na: K = 19.68 76.73 3.59 

AM  U.atio - 100   

OX  STRUCT 

 

8-r-6-3-4,474   
21.98 2.283 
65.46 5.767 

 

.48  .054 

 

2.93  .277  
100.01 9.855 

• 

Na20 
A1203   

Si02 
K20 

CaO 

8.91 
 

1.515 

21.31 2. 70? 
66.68 5.846 
.7 
 

.07&----- 

2.21  .207 

- 

CY96 
eJ96  ma0er-i-el-ment1-ifts-above 

Na20  8.17  1.397 
A1203  22,47  2.337 
Si02  64.56 5.695 
K20 
Ca0  3.82  .361 
Total  97.84---9:-88&4-- 
Ca: Mg: Fe = 100  0  0 
Ca:  -  19.5  75.47----402 
AFM Ratio = 100 

Samplr,=? CY96 PYP0!270F TN Le!.0nF7 

ELEM  OX STRUCT 
M.10  15.62 .Mr-.9 
A1203  1.15 
qin2  -57.;-05 

.0S 

Ca0  24.46 '.966 
Ti02 .  -42 .012 

i  FeO  5.29 .163. 
TOTAL 100.85 4.00A 
MG/MG+FE= 
CA:  MO:  FE = 48.59  43.71 8.2 
CA:  NA:  K = 100  0 • 0 

Sample=? CY96 MAGNETITE  .0XN0.=? -8 
- FL FM 	OY  STRUM' 
110 .76 .105 
41203 1.38 .15 
SiO2 .17 .041 
TiO2 .67 .014 

Cr203 .22 .016 
MnO .29 .022 
FO 96.24 7.417 

TOTAL 99.36 7.824 

MG/MO-FFE= 1.39 
L 	CA: MG: FE = 0 1.39 98.61 

Sample? CY96PYROKLNE FROM INCLLF1100 

ELEM  OX  ST.;.11irT 

Ms° 15.04 
41203 1.34 .059 

5IO2 52.35 1.942 

CO 24-.33  

f102 .5 .0:4 

I  Fe° 6.411 .2 

' 

 

TOTAL 103.04 4.014 
MG/MG4FE= 80.62 

CA: MG: FE = 48. )  41.62  10.01 

CA: NA: N .. --  100  5 0 

Sample.? CY96PY1:C.:: NE 

ELEM  OX  sTRIJOr 
	 OXN0.=? -6 

__  M20  15.07  

41203 1.19  .051' 

-,;10?  
CO  24.46 .9/1 

1102  -'77 	ç.  	 

F00  -.18  .L - ' 

TOTAL 99.94  

MG/MG+FE= 
CA: MG: FE = 43.57 41.75 9.57 

CA: NA: K = 100 0 0 

Sample=? CY96FELDS840 

ELEM  OX  STRUCT 

Na20  9.88 1.682 

SL02  66.19 5.012 

870  .31 .035 
2.= -  .22,1 

rorAL  100.7 9.931 
cn:  MG: FE = 100  0 0 

CA: NA: N =  11.72 36.48 1.8 

SamPle=? CY96PYROXFNE  QX/90.=? -6 
ELEM OX STRUCT 

_  Ma20 2.02 .147 
MO 

9202 . 51,21 1.918 

820 .6 .027 

Cd0 11.60 .469 
Mn0 .43 .014 

FeO 14.29 .448 

TOTAL 99.95 4.08  ' 
MG/MO+FE=  66.06 
CA: MG: FE = 26.22 48.74 25.04 

CA: NA: F = 72.71 22.79 4.5 

GXN0.=7 



C Y9 6 1  97 
U96 1H.D8PAR 8TPUrT 

 

r . I: i.,1 	fIV  
1.705 

 

- r:,.>20  .".21  1.1:1, 

8102  6, , ..34 

CA: MG: FE = 100 0 0 
rA: NA: 8 - 11 32 45,55 3,06 

, 
S ,mplo=? CY.2.:1_EFITISPAR 

FL  OX  STRUCT  - 

-  Na20  10. 4 7  1.786 

A1203 21.69 2.240 
8102 65.44 5.757 

Ca0 2.35 .221 

TOTAI 100_54 10,012 
CA: MG: FE = 100 0 0  !  c , f,  

;  
2 	;,,,  

rA: NA: K = 11.01 	98.9? 	0  ,  TOTAL :,-.'..63 9.1102 

--, 
Samric?=? CY96 K-FELDSPAR 	OXN0.=? -.16  CA: 41 

ELEN  OX  STRUCT rA: f40 -  1,, 	- il... 	;36,4!? 	'., .4 .7  '  . 

_ 	Na20 	1.01 	.181  
61203 18.2  1.98 

Si02 	64.0 	5.982 	 EI.EM 	81 	SWA:.!.1  
8 .-:1o='!' CY26 riNt1iHi-rk FF ,..P(4::\  

820  15.13 1.782  _ N.8 2 0  7 , 28  1,23 

TOTA 10.57 10.011  1 8102 

- 
Ca0 	.87 	.086 	 A

L  0 
:203 	27.'=:4 	:!.414  

CA: MO: FE = 100 	0 	0 	 8.71  c„.!:. 

co:. NII: 8 = 1.2  8.83  3.97  .  !:8C2 	•..:8.;  
TOTAL 1 1 0.99 	',!,.-,-,?  

Sample=? Cy96\? PYROXFNE!  OXN0.=? -6  MO/N64-E1.:=  80.54 
ELEN  OX  STRUCT  ----.  CA: MG: FE = 20.:',1. 5/.54 .3.1  

CA: NA: I: .- 24.1:/2,5 .4  J.34 

S,.414.1e.? 1'2(26 ANOTI-!F:::FET_Du 

 

_ LLE,1  ux  41R5.,1 

 

Na20  4.1  1.;37 

MO/MG-1-FE=  69.16 
CA: MG: FE = 45.39 37.76 16.84 
CA: NA: K , 27.1 	12 10 A  

s,mplo.? ry9A mAl.-.1prTTTE 
ELEM  OX 
MOO  ,85 - 

STRUCT 
.115 

61203  1.3 .14 
,117 

TiO2  1.47 .1 
Cr2Ti  .7,0 .007, 

Mn0  .28 .022 
24..42 7  10'5. 

TOTAL 76.68 7.702 
MAI/Mfl-LFF= 

CA:  MG:  FE = 0  1.58 ,73.42 

PYROXENE J.NC. 

EL EM OX STRUCT 

_  MLA 15.54 .858 

,41203 1.32 .059 

Si02 52.39 1.5'4 
LaO 24.38 .965 

TiO2 .45 .013 

. 5.96 .144 

TOTAL 102.02 4.018 

'NfliiND+FE= 82.:34 

CA;  FE  48.04 42.75 7.17 

N::); R 	32.7/ 2.72 64.52 

c y96  ANOTHER pyr,oxrmE  oxt40....? - 0 _ Sample=? CY97 K-FELDSPAR 	OXNO.=7 -16 
ELEM 	OX 	STRUCT  LIEN 	OX 	S1ROL1  

13)  3. 	.686 .  

- A1203 	18.07 1.935 01205_ 1 .',3 	. 0 6;  
94g  664 	67032 1.  

1(20 	10.76 1.247 
-- Ca° 	.68 	.067 	 

Total 97.77 	9.9671 
1---CdT-Mg1 Fe = 1700-  0 0 

0 	I 	Ca: Na: K = 3.35 34.3 62.35 
co; 864 FE - 48.01 41.87 10.12  AFM-Ratio = 100 
G=1:  K  32.52  .73 64.:6 

FIEM OY 

Na20 9.99 
01203 21.44 

Si02 65.5/ 

1(20 •54 

Ca0 2.41 

TITTN 101. ,-,  

Samrie=? CY96 FELDSPAR 0XI10..? -16  Sat,w1(: , ? 

2.229  
5.772 
,06 1  
.227 

C,..0  9. 2 7 4  
!OT AL 2 .95, y.-31 

CA: 0!! 	t-'• . "r.'.',1 	56.y' 	1i,75 

1 
OXN0.=? - 16  

_ 

3nlu=? CY96 ANOT1IFR -1-17 17rLi,4PAR 

CA: NA. r. = 24.54 70.42 5.03 

ELEN  OX  81:<UCT 

:.  61283  ....L26  2.:;L:5 

	

I 	,-Iirl? 	6',' 	41 	:.)--i.4  

 

I  i<20  ,:.7  .013 

Na20 1.63 .119 
.Mg0 12.72 .713 
S102 53.59 .z.OL5 
C80 21.27 .857 
M50 .7 .022 
F,20 10.1 .318 
TOTAL 99.99 4.014 

OXNA.=? -4  

Si02  65.61 5:-7A ,  
. K20  .52  

CaB 	3 ,4.319 
,  TOTAL 101.45 .9.013 

NO/MO÷FE= 
 

750,54  
;  MO: FE  23.57 61.54  1-1,.87 
; 	CA: 146 	ft= 1 8,2 	78.49  

_18 

OXN5...? -6 

Sample=? CY97  
ELEM 	OX 	STRUCT  
Na20 	1.24 	.223 
A1203 	17.91 1.953 
ST-02 	44.67--S.983 
1(20 	15.25 1.8  
CaO 	.93 	.092 
Total 99.83 	10.0514 
Ca: ma: Fe = 100 0 0 
	Ca: Na: K  = 4.35 10.54 85.11  

AFN-Riti6 = 100 

Sample=? CY97 K-FELDSPAR 	--OXN0.=? -16 
ELEM 	OX 	STRUCT 
Na20 	6.62 	1.139 
A1203 	19.18 2.006 
Si02 	67.87 6.022 

, 1(20 	5.71 	.647 
, CaO 	.58 	.055 

Total 98.84 	58684 	 
Ca: Mg: Fe = 100 0 0 
TNä K2.99 61.87-351-4--  

AFM Ratio = 100 



CY97 
5amp 1 e=7-CY97-K=FEE5SPAR 

--ELEM----0X- --STRUCT 
Na20 	2.04 	.366 

Si02 	64.39 5.957 

CaO 	.94 	.093 	 
Tótil'99'49j0 0935 
Ca: ma: Fe . 100 0 0 
Ca: N-e-1--E---=-473--1-6.91---7-8-ar- 

. AFM Ratio = 100 

Sample=? CY97 K- FELDSPAR 

CaO  ITO1 	.1 
Total 99.57 	10.0453 

-CWT-MAT -Fe = 1-00 - 0 -0-  
Ca: Na: K = 4.73 14.06 81.2  

-AFM Ratio = 100 

Sample=? CY97 K-FELDSPAR 

	

ELEM 	OX 	STRUCT  

	

_Ni20 	4.04 	.712 
A1203 	18.88 2.02 

-S-102- 	65.59 57952 	 

	

K20 	10.32 1.195  

	

CaO 	1.16 	.113 
Total 98.01 	9.9911  

	

Ca 	Fe = 100 0 0 
Ca: Na: K = 5.59 35.25 59.16  

ILEM 	OX ---STRUCT 
Sample=?  CY97 K-FELDSPAR 	

OXN0.=7 -16 
Na20 	2.59 	.462 

.-A-1-203 	18.06 1.9-53 
Si02 	65.43 6.003  
K20 	-13.1-6-1754 
CaO 	.65 	.064  
Total 97.63 	10.0215 
Ca: Mg: Fe = 100 0 0 

OXN0.=? -6 

5 ,,, mplP=7  CY971-FELD99412 
LLEM  OX  SFRUC1 
Na20  .55  .099  

41203 :3.39 2.008 

502  64.26 5.955  
820  U...95 1.006 

-85  .083  

TOTAL 102.8 10.033 
CA: MG: FE = 130 0 0  

CA: NA: N = 4.11  4.78 91.11 

Sample=? CY97 K-FELDSPAR 

ELEM  OX  STRUCT  
N820  2.6  .463 
21203  18.67 7.021  

I 8102  64.71 5.943 
1'20  13.24  1.551  
CO  .8  .078 
TOTAL 103.37 10.056  
CA: ma: FE = 100 0 0 
CA: NA: N = 7.73 22.13 74.14_ 

CY97 I.-FELDSPAR 

ELEM  OX  STRUCT 

N820  3.09 
 

.7448 
A1203 18.82 2.03 
8102  64.88 5.939 

K20  12.43 1,452 
.73  .097  

TOTAL 103.31 10.046 
CA: MG: FF = 100 0 0  

CA: NA: K = 3.71 26,38 

OXNO.=? -16 
ELEM 	 

A1203 
-STO2 
K20 

OX 	STRUCT 	 
1766--  .297 
17.86 1.943 
64.9 5.989 
14.57 1.715 

OXN0.=7 -16 

Ssimple=? SAME 

ELEM  UN 	bTRULT 

Na20  .67  .048 

Md0  16.03 .87 
41203 5.29  .227 

S102  51.7  1.881 

Ca0  20.89 .814 

1102  .57 
 

.016 

Cr703 .85  .074  

Fe0  3.99  .121 
TOTAL 100.81 4.001 

:0XMO..“? -16 

OXNO.= -16 

Ca: Na: K = 3.1 22.36 74.54 
AFM Ratio = 100 

Sample=? CY97 K-FELDSPAR 
ELEM .  dx -  STRUCT  

3.24 	.574 
A1203 	18.13 1.95 

-S-1-01------Z5t81 6.006 
K20 	12.04 1.401  

.77 	.076 
Total 98.12 	10.0068 

---C-5-1-Figr-F-e-= 100 0 0 
Ca: Na: K = 3.71 27.99 68.31 

--AFN-Railo = 100 

Sample=?.CY97 K-FELDSPAR 	0XN0.=?..-16 
- ELtM - 	OX 	STRUCT 
Na20 	2.22 	.396 
A1203 	17.96 1.944 
Si02 	65.39 6.005 

	

--K20-----13.67 1760 	 
CaO 	.75 	.073 

	

7-T6t-ar-97TET2 ra70212   
Ca : Mg: Fe = 100 0 0 	 

77T15 
AFM Ratio = 100 

SamPJe-T CY-97%? MAGNETITE 
ELEM  OX  STRUCT. 

A1203 1.04  .037 
1i07  1.57  .095  
Cr203 .32  .012 
Mn0  1.01  .01   
Fe0  95.34 3.699 
7 07AI  

OXN0.=? 16 

Sample=? CY97 PLAGIOCLASE 
Fl FM  nx 	STRUCT  
Na20  9.93 ' 1.70.4 
A17,m;  29.47 2 .343 
8102  63.83 5.647 
620  -42 _ .048  
C80  3.34  .317 
TOTAI 141,7  100'.19  
Cl: MG: FE = 100 0 
CA: NA: K = 15.72 82,36 2.3: 

.0XN0.=? -16 

S8mp1o=7 0Y97 K-FELDSPAR  
ELEM  OX  STRUCT 
41203 10.37  2.002  
3102  64.65 5.979 
6213  16.11  1.901  
Ca0  .27  .086 
TOTAL 100.98 9.968  
CA: MG: FE = 100 0 0 
CA: 344 C = 4.33 0 95.67 

OXN0.=? -16 

S8mP1e=? 5Y97 K -FELDSPAR 
ELEM  OX  S46UC1-  
N820  1.13  .202  
41203 1-87.33 1.992 
6102  61.36 5.979 

OXN0.=? -16 

; R2o  14.88 1.75 

I 	TOTAL 100.54 10.002 
CA: MG: FE = 100 0 0  

CA: NA: K = 3.89 9.95 ,36.16 

STRUCT  
Nd20. 1.72  .184 
61203  1 . 72 1.999  
Si02  65.16 5.967 
620  12.83 1,499  
Ca0  .77  .076  - 

I TOTAL 101.22 10.025 

I CA: MG: FE = 100 0 0' 
I CA: NA: K = 3.69 23.51 72.9  

S8mP1e=? CY97 K-EELDSPAR 
ELEM 

OXN0.=? -16. 

OXN9.=? -4  ! 080  .8  .079 



Sample=? CY97 K-FELDSPAR 
 

OX NIT 	
- 16 

'ELEM -  OX  STRUCT 

Na_20  7,44  1. 994  
01203 19.08 2.018 
8102  66.34 5.951  

K20  6. 93  .772 
r,0  .4 	,A39  
TOTAL 102.8 10.074 
cn: M0: FE -., 100 0 0  

CA: NA: K = 1.83 61.47 36.67 

SamPle=9  CY97 K- FELDSPAR 

ELEM  OX  STRUCT  
Na20  3.41  .604 

41203 18.76 2.021  

SI02  63.1  5.948 
K2O  12.02 1.401  

Ca0  .7  .063 

TOTAL. 102.26 10.042  
CA: MG: FE = 100 0 0 

CA: NA: K = 3.20  29.14 67.58  

OXN0.=? - 16' 

Samp1e=? CY97 PLAGEOCLASF  XN0.=? -16 

ELEM  OX  STRUCT 

Na20  9.68  1.658  
A1203 22.52 2.346 

5102  64  5.656  

K20  .49  .056 
Ca0  3.29  ,311  

TOTAL 99.96 10.027 

CA: MO: FE -- 100 0 0  

 

CA: NA: K  15.36 81.88 2.// 

CY97 
SamPle=? CY97 REPEAT ABOVE AMPHIB14-0„., _IL  

AS BIOTITE   

OX  STRUM" ELEM 

 

-  Man  12.8  1.391  

11203 16.27 1.392 

5102  36.82 2.684  

K20  10.03 .933 

Ca0  .13  .037  

1- 102  4.09  : g1e1 ,;1 

M n0  .76   

 

1  FeO  18.74 1.143 

TOTAL 96.55 7.857  
MG/MLHFE=  54.39 

CA: MG: FE ,-. 1.44  54.1  44.46  

CA: NA: K = 3.31 0 96.19 

S.-, mPles? CY97 REPEAT CORE BIOTITE  

ELLM  OX  STRUCT  OXN0. - ? -11 '  
Na2O  1.27  .178  

1.1(-30  11.37  1.279 

41 903 16.63 1.417  

8102  33.31 2,769 

K20  9.17  .045  

Ca0  .62  .048 

T102  3.32  .13  

Mn0  .77  .047 

FeO 18.06 1.092  
TOTAL 97.75 7.855 
MG/MO+FE- 53.94 
CA: MG: FE = 1.98 52.87 45.14 
CA: NA: K = 4,48 16.62 78.9  

OXN0.=? -11 
Sample=? CY97 PLAGIOCLASE  OXN0.=?. -16 
ELEM  OX  STRUCT  
N320  9.72  1.668. 
01203 22.52 2.T;49  
5102  63:75 5.641 

K20  .52  .058  
Cal)  3.48  .33 
TOTAL 100.14 10.046  . 

 

1- ---F;(3 -  ---1.--5-. 
 .  

1 

 Mn0  .71  .043 

Ill.G! 	..Y 	41.44 

TOTAL 96.88 7.75 
..  .928 

 

MG/NCH-FE= 
 

55.1 
'  CA: no: FE = 2.5 53.73 43.77 

CA: NA: K = 4.6 29.11 66.29, 

Sample=? CY97 PLAGIOCLASE\ 

ELEM  OX  STRUCT  
_. 

Na20  10,1  1,79 9 

41203 22.35 2.327 
q 4 02  64. 9 4  .7'; 
K20  .39  .043 

(>0  2.92  
.  

TOTAL 100.74 10.049 
CA: MG: FE = 100 0 0 
CA: NA: K = 13.52 84.38 2.1 

-  -  - - 

Sampie=? CY97 ANOTHER IN CONTACT 
Si: 1c 9  PLAGIOCLASE NEXT TO ABOVE  WITH BIOTITE ABOVE   ........  

oxon--.? -16 
_  ELEM  OX  STRUCT  OXN0.=? -16  ELEM.  OX  •STRUCT 

Na2O  10.04 1.718  - Na2O  9.71  1,661  
41203 22.13 2.302  A1203 22.49 2.339 
5102  64.56 5.698  RiN2  44.24 5,47  
K20  - .39  .043  K20  .45  .05 

. Ca0  2.9  .274  Ca0  7 .1 9  .295  
TOTAL 93.32 10.035  TOTAL 100.81. 10,015 

.  CA: NG: FE = 100 0 0  co: Me: FE = 100 0 0  
CA: NA: K = 13.46 34.42 2.11  CA: NA: K - 14.71 82.0 2.49 

Sample=? CY97 K--FELDSPAR  OXN0.= 7  -16  
ELEM  ox  smucr 
Na2O  2.53  .451  
A1203 18.48 1.998 
8109  65.05 5.967  
K20  13.18 1.542 
Cal)  .77  .076  
TOTAL 99.3 10.034 
CA: m6: FF. = 1C',0  0  0•  

CA: NA: K= 3.67 21.8 74.53 

Sample=? CY77 BIOTITE AGAIN 

ELEM  OX  STRUCT 

  

OXN0...? -11 

MI10  11.87 1.298 
41203 16,7  1.444 

SiO2  35.92 9,635 

K20  9.76  .913  
CaO  .53  .042 

     

     

     

Fe0  17.75 1.211 

TOTAL 97.26 7.831 
NG/NG÷FE=  51.73 

    

CA: NG: FE = 1.65 50.88 47.47 

CA: NA 1< = 4.4 0 95.6 

.Sample=? CY97-CORE BIOTITE 
ELEM  OX.  STRUCT  
Na20.  2.44  .335 
T.10  10.79  1.139 .  
41203 16.57 1.382 
3102  41.74 2.953  

I . K20  8.46  .763 
CaO  .7  .053 

CA:  MG:  FE =  100  0 
CA:  NA:  K  =.16.05  81.13 

0  • 

2.82 

..Q.Z.31*1.1-6._ CY97 ,F,IT,P1P=? PYPOYFNF 

ELEM  OX STRUCT 

MO  12.8 .758 . , 
A1203  16.33 .765 ' ' 

cirr.,  76.54 1:465 

K20  9.38 .501  . 

Ca0  .5 .021 

7102  4.04 .121 
- 

Mn0  .7 .023 

Fe0  18.86 .627 

TOTAL 99.31 4.281 
MG/MG-f-FE= 54.73 

1 

! 
CA:  MG:  FE = 1.49 53.91 44.59 

CA:  NA:  K = 4.02  0 95.98 



Sample? CY98A FELDSPAR  OXN0.=? -16 

MO  1.03  .141 

__A1:1020.2  2.183   

8102  63.51 5.823 

__K2Q____13.7.7  
Ca0  .88  .087 

FeD  045.   
TOTAL 99.58 9.889 

MG/MG+FE=  75.91   
CA: MG: FE = 31.87 51.65 16.48 
CA: NA: K = 5.13 0 94.87 

Sample=? CY98A K-FELDSPAR 

ELEM  OX  STRUCT 

MO  .83  .117 
A1203 18.33 2.043 

Si02  60.54 5.724 

K20  15.29 1.844 
Ca0  .85  .086  

TiO2  .58  .042 
_1p0 34__18   

TOTAL 100.11 10.141 

MG/MG+FE=  29.1  
CA: MG: FE = 17.62 23.98 58.4 
CA: NA: K = 4.46 0 95.54   

OXN0.=? -16 

CY98A,102,103,105 

.Sample=? CY9BA  ILMENITE OR TI-MAGNETITE 

ELEM  OX  STRUCT 

Met] ,  1.31  .261  
OXN0.=? -12. 

A1203 176  .277 

TiO2  5.45  .548 

Cr203 .23  .025 

MnO  1.27 -  .143 - 

FeO  89.98 10.048 
TOTAL  100.11 11.302  
MG/MG+FE=  72.53 

pA: MG: FE = 0 2.53 97.47 

. Sample=? CY98A ANOTHER MELANITE  

ELEM  OX  STRUC1 
 

OXN0.=? -24 

MO  .7  .182 
A1203 1.95  .402  
Sin  32.07 5.613 
CaO  31.73 5.952  

TiO2  9.52  1.254 
Cr203 .23  .032   

Mn0  .59  .088 

FeO  23.22 3.399  
TOTAL 101.46 16.922 
MG/MG+FE=  5.08   
CA: MG: FE = 62.44 1.91 35.66 
CA: NA: N =  75.71 24.29 0  

OXNO. ,:i' -66_ 

CA:  ME:  FE =  40.04 28.93 25.24 

CA:  NA:  K 

10 -  

87.35  12.65 0 

ELEM  Ox STRUM.  
.049 

h 	13 
412nr-7 	.9R 

.565 

.04F,  
:  8102  51.49 
'  C0  21.49 

1.979 
.825 

M310  1.32 
14,7 

.043 

.157 
TOTAL 98.01 4.023 

CA:  MG:  FE 
E:  MA:  K  =  

= 46.41 
94.75  ' 

.63 
0 

23.96 

7,1  7  rylo7  pyRi-ly.Fr  

ELEM  OX  STRUT e.  
is,,,12n  239  .044 
650  10.93. .625 
, , i'M -7, 	-7  
3102  51.73 1.977 
r,n 	'.7 *7 -4 c7 17 	• 
Mn0  1.27 .041 
FPn 	12.77  

TOTAL 100.82 4.03 

c,1: 	MO:  FE 4734 32.27 20.39 
Cl-:  342  0  =  93:42 4.7M 

• 

Sample=? CY105BIOTITE  .0XN0.=? -11 

MO 
-0X---STRUCT 

15.45 1.656 

Si02 38.85 2.792 

Ca0 .67 .052 
---TiO2 	 4.39 .237 

.996 FeO 16.57 

C'1103 F-FRO:]M: 

_Eii LIF.11a_ 

 

N,20  1.6H  .1:16 

ft.0  
A1203  .04 

1.Y76 

 

0  
21•03 

Mn  :87  

 

I Fe0  5 .479 

10 -fAL 100.65 •.068  
M6/M6iFE-. 03.4 

	

MG/MG+FE= 	62.44 
CA:-MG: -FE-=-1-.92--61-.24 -36.83 -- 
CA: NA: K = 5.31 0 94.69 

Sample? CY105PYROXENE NEAR ABOVE 

	

---ELEM----OX 	STRUCT 	 OXN0.=? -6 
Ma0 	14.54 .803 

	

--A1203- 1.53-.067  	- - 
S102 	53.33 1.976 

Fe0 	8.18 	.254 

	

---T0TAL-102.77 3.991 	 

	

MG/MG+FE= 	75.97 
FE-=_ 45.74 _41.22_13.04_ 

CA: NA: K = 100 0 0 

-Sample=? CY105 
OX 

FELDSPAR  OXN0.=?--16- 
STRUCT 
.341 

ELEM 
---Na20----1.-91 

1.944 A1203 17.97 

1(20 13.38 1.567 	' 
--Ca0---- .92 --- .091 

.03 FeO .39 
	TOTAL 98.75- 9.977 

MG/MG+FE=  0 

CA: NA: K = 4.55 17.06 78.39 

OXN0.=? SamPle=7 CY102 K-FELDSFAR 	- 11 
ELEM  OX  STRUCT 

Na20 _8.11 .. 1 ..396_ 
61203 20.03 2.094 
8102 66.68 5.915 

K20  4.17  .472 

Ca0  1.01  .096 
TOTAL 97.72 9.973 
CA: mn: FE = 100  0 0  
CA: NA: K = 4.89 71.08 24.03 

SamPle=? CY102 BIOTITE  OXN0.= 1  -16 

CLEM 	OX 	STRUCT  
MAO  16.13 1.736 

61703 13.53  
2102  39.19 2.828 

_1\20  _10.22  .9.41  

CaO  .46  .036 

T302 	2.92 	.158  
Fc0  17.56 1.06 

TOTAL 92,2 7.91  
MG/MOftE=  62.09 
CA: MG: FE a 1.27 61.3_ 37.43  
CA: NA: 4= 3.68 0 96.32 



CY105, 106 
Sample"? CY1'05 BIOTITE 

 
OXN0.=7 -11 

 
S-mPle=7 CY106 FYROM:ME 

 
OXN0.=? -6 

ELEM  OX  STRUCT 
 

EL FM  OX  
Ma0  14.97 1.609 
 

M.t10  17.03 .93 

Si02  38.95 2.809 
 

Si02  54.12 1.978 

91-236   
CaO  .64  .05 
 

Cr203  .28  •(/ 1/ 
-Ti02- --- -4.1 ---.223  
 

' Fr.n  _lin  
Fe0  17.61 1.062 
 

I  10TAL 101.64 4.003 
10/MOTFF= 

MG/MG+FE=  60.24 
 

' : CA: MO: FE 7 47.13 46.87 5.95 
CAt N.Y K  100  

CA: NA: K = 5.2 0 94.8 

Sample='? CY105 BIOTITE AGAINST 

.  OX----STRUCT   

Ma0  15.97 1.716 

 

--A-1203 14-436 1-422   

Si02  39.08 2.817 

-CaO  .67  .052 

Fe0  17.53 1.057 

MG/MG+FE=  61.88 

CA4 NA: K = 5.31 0 94.69 

Si02  49.74 1.917 
r,n 	70.4  .65):2  
TiO2  .48  .011 
Mnn5 7  .019  
Fel.)  14.37  .463 
It] AI 103.71 4.09  

.9 2  . MG/MG+FE=  54 

CA: mil! FE = 45.05 30.18 24.77  

CA: NA; l- =  15.63 

MAGNETITE 

OXN0.=? -11 _ 

    

-6  
ELEM 

wiA) 

OX  STRUCT 

 

2.09  .1:56  

 

9.82  •56• 

  

    

meNn.=? -A  

Sample=? CY105AMP4IPOLE NEAR BIOTITE 
 STRUCT   OXN0.=? 

Na20  8.42  2.084 

Si02  62.79 8.008 

-4(20-.47  ..076 

Ca0  4.8  .656 

TOTAL 101.06 14.339 

--MG-44MG+FE-  0'-   
CA: MG: FE = 92.66 0 7.34 

---SamPle=?-CY-105-BIOTITE 

ELEM  OX  STRUCT 

A1203 14.28 1.212 

Si02  39.15 2.819 

1(20  10.03 .922 
Ca0  .69  .053 

TiO2  3.12  .169 

Fe0  17.41 1.048 
TOTAL 97.82 7.868 

--MGI-MG+FE=  61-.00   
CA: MG: FE = 1.93 59.91 38.16 

SamPle=? CY106 K-FELDSPAR 

ELEM  nx  STRUCT  

Na20  1.83  .326 

41203 18.52 2.004 

-Si02----63-;0 5.976 
1<20  13.93 1.631 

C20 -  .67  .066 

TOTAL 100.16 10.003 
CA: MG: FE = 100 0 0 
CA: NA: K = 3. 26 16.11  P0.6 2:  

SROtP1P,..? FYI 3.A PYRAXFNF  

ELEM  OX  STRUCT 

M10  15.97 .877   
41203 1.06  .046 

cif)?  53,2  1,9A  

Ca0  23.76 .938 

TiO2  .4  .011 
Fe0  5.61  .173 

TOTAI 101.65 4.00 5 	 

MG/M134FE=  33.52 - 

CA; MG: FE = 47.18 44.11 8.7  

CA: NA: K = 100 0 0 

Sample=? CY106 K-FELBSPAR 

ELEM  OX  S•RUCT  

Na20  2.39  .423 

41703 18.93 2.043  

6102  64.99 5.948 

1<20  12.97  1.515 - 

Ca0  .7  .069 

TOTAL 99.56 9.998  
CA: MO: FE = 100 0 0 
CA: NA: K = 3.44 21.08 75.49  

Sample:  CY106-MELAN1TE 

-23  _  ELFM  OX  ;--iIFt.ICI  
: 41203 2.51. 52  

SO2  35.33  6.285' 
I Can  32.56 6,119 
I 1102 - 2. 2 7  .299  

Mn0  •111 
I Fen  26.1  3.829  

I TOTAL 94.98 17.163 
MG/MG+FE=  
CA: MO: FE = 61.51 
CA: NA: K = 100 0 0 

Samp1e=? C? .106 K-FELDSPAR . 

ELLIS 	OX  81140C1 
Na20  2.05  . .364 
41203. 18.56 2.004 
6102  65.2  5.976 
1<20  13.45 1.57 
Ca0  .77  .076  
TOTAL 99.28 9.99. 
CA: MG:  FE = 100 0 0  

CA: NA: K = 3.78 16.11 

38.49 

OXN0.=? -16 

OXN0.=? -16 

OXNO •  -16 

0XN0.=? -1.6 

OXN0.=? -16 

pxNa..? -24 

S;m1P1e=? CY106 K-FELDSPAR  

ELEM  OX  STRUCT 

Na70  2.39  .424  

41.203 16.73 2.021 

8107  65.07 5.96  

1<20  13.07 1.527 

Can  .76  .074  

TOTAL 101.16 10.006 
MG: FF = 1.00 0 0  

CA: NA: K = 3.65 20.94 75.41 

78.11 

OXN0.=? 

Sample=? CY106 
STRCT   ELEM 	OX  U  

Na20  2.31  .41 

A52133 16.52 2.004  
6102  64.95 5.963 

1<20  13.49  11':  
Can  .74  .073 

TOIAL 102.11 10.03 
CA: MG: FE = 100 0 0 

CA: NA: K = 3.54 19.87 76.59 

SamPle=T'CY106 K-FELDSFAR 

 

F! FM  ny 	314 .0181.  

 

1520  2.05  .765 
	1R.S  a,004 

 

Si .32  65.1  5,974 

.  7.ft  17- AO 	1. A  

 

CL30  •71  .07 

'OTAL 100-47 10.006  
cri: MG: FE = 100 0 0 

I CA; NA: K = 3.45 1 7 .97 78.58  



Sample=? CY107 PYROXENE 	OXNO.=7 -6 
----ELEM 	OX 	STRUCT 	 

MAO 	14.26 .79 
043 	 

Si02 	53.42 1.985 
CaO 	22.75 .906 
Cr203 .28 	.008 
FeO 	8.34 	.259 
TOTAL 100.01 3.991 
MG/MG+FE= 	75.31 
CA: MG: FE = 46.34 40.41 •  13.25 

---Semple=?-CY107-BIOTITE - 
ELEM 	OX 	STRUCT 

A1203 14.25 1.216 
--Si02---38198--2.822 	 

1<20 	10.09 .932 
-Ca0- 	-.71 	.055 	 
TiO2 	2.35 	.128 

-F-e0-1-8741-1-.115 	 
TOTAL 92.94 7.909 

--MetMG+FE- 	59.54 	 
CA: MG: FE = 1.96 58.38 39.67 

--CA4-NA :--K-=-5-6-57-G-9 4 • 43 	 

CY107,108,109, 113A 
Sample?113A ANOTHER FELDSPAR 

ELEM  OX  STRUCT 

Na20  2.82 _ .5  ____ _OXNO...? -16 

A1203 18.5  1.995 

Si02  65.25_5.97 

1<20  12.59 1.469 

CaO  .85  

TOTAL 99.13 10.018 
CA: MG:_ FE = 100 0 0 
CA: NA: K = 4.09 24.35 71.55 

Sample=? CY113A AMPHIBOLE 

ELEM  OX  STRUCT 

Na20  3.83  1.15 
MO  7.49  1.731 

A1203 11.87 2.167 
Si02  39.15 6.065 
K20  1.58  .312 
CaO  

7102 1  .117 
Mn0  .56  473_   

FeO  24.17 3.132 
IGIAL_9Z,41 161,460  
MG/MG+FE=  35.6 
CA: MG: FE = 26.14_2&,22_47_,5Z-  
CM NA: K = 54.07 36.13 9.8 

OXNO • 	-2f" 

Samplo=T CY108 PLAGIOCLASE  

 

ELEM  OX  STRUCT 

 

_  Na20  7:12  1.257  

A1703 33.07 3.551 

 

8102  49.71 4.529  

 

Ca0  10.09 .983 
TOTAL 100.96 10.322  

cn: MG: FE = 100 0 0 
CA: NA: K  = 43.93 56.07 0 

Sample=T CY108 PLAGIOCLASE 

 

_  Fl FM  nx 	STRUCT  

 

Na20  5.15  .92 
41703 74.62 7.758  

 

S102  46.29 4.263 

 

Ca0  13.94 1.375  

TOTAL 101.09 10.316 
cn: MG_L  FE = 100 0 0  

. CA: NE 1 K = 59.91 40.09 0 

 

-16  Sample=? CY113A ANOTHER 
Ft FM  nx 	STRHrT  
Na2O  3.26  .987 
MlO  6.58  1.5_11   
A1203 12.23 2.248 
Si02  38.48 6.003  
K20  1.89  .376 
ran  10.A9 1.707  
TiO2  1.13  .133 

MnO  .67  .089  

 

OXN0.=? -16 
 FeO  25.07 3.271 

TOTAL 98.02 16.425  
MG/MG+FE=  31.88 
CA: MG: FE . 27.12  23.24 49.64  
CA: NA: K = 56.73 31.33 11.94 

OXN0.=? -6 

Sample=? CY1134K-FELDSPAR 
 

10XN0.=1 -16 
ELEM  OX  STRUCT  
Na20  1.56  .28 
A1203 18.4  2.001   
S102  64.58 5.957 
K20  14.59 1.717  
C30  .85  .084 
IGTAL 99.95 10 ,Q39  
CA: MG: FE = 100 0 0 
CA_ 1J< 41.04-13.46__EZt.51-- 

SamP1e=7 CY113A  K-FELDSPAR  .0XN0.=? -16 
ELEM  OX  STRUCT 

- Na20  2_t59  .46   
A1203 18.22 1.968 
S102  65.33 5.988  
K2O  13.08 1.53 
CaO  .8  .078   
TOTAL 99.82 10.024 
CA: MG: FE = 100 0 0  
CA: NA: K = 3.77 22.24 73.98 • 

OXN0.=? AMPHIBOLE 

; OXN0..? -23 

Sample? CY109 PYROXENE 

	

-C-LEM 	OX 	STRUCT--- 

	

Na20 	.67 	.049 

A1203 1.59 - .07 
--Si02---52.09-  -4.958 	 

	

CaO 	22.7 	.914 

	

-4402 	.01 	 

	

Mn0 	.53 	.017 
-Fe0--- -9,52 -- -.299 

TOTAL 100.92 4.02 
--14G/MG+FE- 	70.16 	 

CA: MG: FE = 47.7 36.69 15.61 
-K -= 	--5.09 0 	 

Sample? CY113A FELDSPAR 

_ ELEM  OX  STRUCT  
Na20  .94  .169 
A1203 18.39  2.006 
SiO2  64.3  5.952 
K20  15.5  1.831  
CaO  .84  .083 
TOTAL 99.15 10.041   

- CA: MG: FE = 100 0 0 
CA: NA: K = 3.98 8.11 87.9 

ABOUT ABOVE 

: 0XN -0.=? -16 

SamPle=? CY109 SANIDINE GRAIN 

ELEM  OX  STRUCT 

Na20  6.64 	1.141 

A1203  21.52 2.240 

Si02  65.3  5.786 

-4420  3.447---.-426   

CaO  2.52  .239 

-44-02  .25  .017   
Total 102.83 9.8572 

-Els+ -M-g 4--F e-=-4-0 .0-e-43 	 

Ca: Na: K = 13.23 63.18 23.59 
AFM Ratio - 100   

Sample'? 113A REPEAT ABOVE \ 

	

--SUM  OX  STROCT  

 

Na2O  2.25 • .401 

--41203-16:2-1- 2.025- 

 

5102  64.77 5.948 

 

CaO
1<20  t3,4i58   

 .76  .074 
TOTAL 99.42 10.028 
CA: MG: FE = 100 0 0 

OXN0.=? -16  Sample..? CY113A K-FELDSPAR  OXN0.-.? -16 
ELEM  OX  STRUCT_ 
Na2O  3.29  .583 
41203  18.46 1.988   
Si02  65.42 5.976 
1<20  12.15 1.417 
CaO  .67  .066 
TOTAL 99.32 10.03 
CA: MG: FE = 100 0 0 
CA: NA: K = 3.19 28.22 68.59 

  



C'/113A, 114,115 
OXN0.=? -16 Sample=? CY115 PYROXENE 

 

--EL-EM  -OX  STRUC-T   

 

Na20  1.12  .083 
--MNO-----10.74--.61 - 

 

OXN0.=? -6 

     

     

- -  , 
Sample=? CY113A K-FELDSPAR  

ELEM  OX 
 

STRUCT 

Na20  3.61 
 

.638  
A1203 18.9 

 
2.029 

Si02  65.31 5.951 

K20  11.47 1.333 
CaO  .71  .07 

TOTAL 99.53 10.021 
CA: MG: FE = 100 0 0 
CA: NA: K = 3.43 31.26 65.31 

Sample? CY113A K-FELDSPAR 

__ELEM  OX  STRUCT   

Na20  2.83-  .503 . 

A 	16_2Q14_ 

Si02  64.99 5.954 

1<20  17.77 1..422   

CaO  .77  .076 
TOTA4_93.83 10.039 
CA: MG: FE = 100 0 0 

 

CA: NA.Lii_E  72.04_. 

OXN0.=? -16 

Sample"? CY11.3&_E=FELDSEAR_  Qx6t0,=? -id_ 

ELEM  OX  STRUCT 
Na20  1.48  .266  

A1203 18.52 2.018 

Si02  64.24 5.938  

K20  14.89 1.756 

CaO  .88  .087  

TOTAL 98.18 10.065 
CA: MG: FE  = 100 0 0  

CA: NA: K = 4.13 12.61 83.26 

Sample"? CY113A K-FELDSPARC  OXN0.=? -16 

- ELEM  OX  STRUCT  
Na20  2.62  .465 
A1203 18.84 2.036  
SI02  64.77 5.939 
1<20  13.03 1.525   

CaO  .74  .073 
TOTAL 101.85 10.038  
CA: MG: FE = 100 0 0 
CA: NA: K = 3.54 22.54 73.92  

Sample=? CY114 PYROXENE CORE 

ELEM  OX  STRUCT 
M10  12.32 -.692   
A1203 3.16  .14 

CaO  24.46 .988 

FeO  9.24  .291 
--TOTAL- 104-.06-  4.01?   

MG/MG-I-FE=  70.4 
CA:  MG: FE -=-50.13--35.14  44,76-  

CA: NA: K = 100 0 0 

OXN0.=? -6 

Sample? CY11 
 X   

Na20  1.2 
-A1203-17.93 
Si02  65.35 

--1920-----1-4.06 
CaO  1.02 
FeO  .44   
TOTAL 99.2 

4 K-FELDSPAR 
STRUCT  
.214 

-1.944   
6.009 
1-.649   
.101 
.034   

9.95099 
5.44- -10.9- 83,96- 

OXN0.=? -16 

1---Sam-F-le=?-CY1143 K-FELDSPAR-
ELEM  OX  STRUCT 

---Na20-1.13-.202   
A1203 18.2  1.972 
 65.22-5.997   

K20  14.44 1.694 
--Call-- 1.01-- .099 

TOTAL 99.64 9.964 
CA!  NA:  K - 

_._Sample=2_CY114_MELANITE_ 
"ELEM  OX  STRUCT 
A1203 2.15  .443 
Si02  35.13 6.131 
Ca0  32.94 6.16 
TiO2  4.72  .62 

Fel]  24.79 3.619 
-TOTAL 97.24-17.011 

,CA: MG: FE = 62.99 0 37.01 

A1203 2.15 .097 
--Si02   50.7 1.931 
:CoO 22.44 .916 
--Ti02---.48----.014   
Cr203 .25  .007 

TOTAL 103.44 4.045 
18- 

CA: MG: FE = 47.88 31.89 20.23 
--CAS -NA:-K-=-94.69-8.31--0   

: 0XN0.=? -6 

MO 9.02 .515 
41207 1-19 .054 
Si02 52.5 2.01 
Ca0 19.32 .793 
FeO 14.77 .473 
TOTAL 101.93 4.081 
MG/MG+FE= 52.13 
CA: MG: FE = 44.53 28.92 26.56 
CA: NA: K = 77.07 22.93 0 

-   
Sample=? CY115 PYROXENE  • OXN0.=? -6 

Na20  2.98  .222 
--.0  8.7   
A1203 1.17  .053 

-9T02  52.-1-3----2004   
CaO  19.39 .799 

-F-e0  15.61-.502   
TOTAL 101.15 4.08 

--HG/MG+FE-  47.9   
CA: MG: FE = 44.36 27.76 27.87 

8,-26--21-r74 

-E-LEM  OX --STRUCT- 
Sample=? CY115 PYX. ABOUT ABOVE 

 
OXNO.= -6 

Na20  .44  .032 

A1203 .4  .017 
1.988----   

Ca0  24.36 .961 
 .011   

FeO  4.88  .15 
r----TOTAL 100,73--4.014   

CA: MG: FE= 48.88 43.49 7.63 

_. . Sample=? CY115 FELDSPAR 
 

OXN0.=? -16 
ELEM  OX  STRUCT 
Na20  1.12  .2 
A1203 17.78 1.935 

I 
--Si02---64.97-5.997 - 

1<20  14.41 1.697 
1.06  .105   

I FeO  .68  .053 
-TOTAL-100.34 - 9.987   
CA: NA: K = 5.24 9.99 84.77 

Sample? CY115 FELDSPAR  . 0XN0.=- 70 -16 
--ELEM--OX  STRUCT 

Na20  1.15  .205 
-*1203-18;-35-4-.992   
Si02  64.77 5.966 

Ca0  1.13 . .112 

TOTAL 99.34 9.97 
:  NAI-K-=-5767-10737-83T97- 

--SamPle=?-CY1115 REPEAT-ABOVE- 
ELEM  OX  STRUCT 

--M10----16.5  .9 
Si02  54.91 2.009 
-Ca0--- 23.67-.928 ---- 
Cr203 .39  .011 

-FeO  4.53 .139   
TOTAL 98.36 3.987 

--146/MG-1-FE=  86,62   
, CA: MG: FE = 47.18 45.75 7.07 
f---CA4--NA:-11(_.=_100 0 0   

---Sample=? CY115 PYROXENE 
ELEM  OX  STRUCT 

---Na20---3.18----.236   



CY120, 121 
- Sample=?-CY 120 

ELEM 	OX 	STRUCT 
Na20 	8.88 	1.513 
41203 	21.74 2.253 
Si02 	. 65.71 5.778 	% 

Tflj 	.061 
CaO 	2.94 	.277 
TZFUF1- 7-875/ 
Ca: Mg: Fe = 100 0 0 
cN: K = 14.96 81./4 3.3- 
AFM Ratio = 100 

bampie-t 	CY1.0 
ELEM 	OX 

ANUTTIEK 
STRUCT 

.70 
41203 17.98 1.965 

0-4...(7 5.16 	 S1OZ 
K20 15.5 1.834 
Lat. 

! 	Total 100.79 10.0603 
7--Ca. mi. re  - 100 0 U 

Ca: Na: K = 6.04 8.06 85.9 
APO natio - 100 

OL-.X Hi AbOVL 

bFUYI N-FELUSPAR 

ELEM 	OX 	STRUCT• . LLF.J1 	U- 	bIKUL I 
Na20 	5.76 	1 

41203 	25.39 2.661 	 .11.11.3 
6102 	60.43 5.374 	 6102 	57.93 5.195 

. K20 	".45 	.051 
CaO 	6.95 	.663 
Total 99.64 	9.8944 

tV4. re = 100 0 o 

Ca: Na N= 35.65 61.61 2.74 
AFM Kati° = 100 

,Sample=r LY 12A0 EDI*. UF ANUIMEK FLAblUGLASE 
ELEM 	OX 	STRUCT 
.Nab 0 	6.3b 	1.096 
41203 	25.23 2.647 

iUb 	60.44 .J.68 

K20 	..62 	.07 
LaU 	1.21 	.605 
Total 98.27 	9.8802 
La. Mg. Fe - 100 0 0 
Ca: Na: K = 37.11 59.12 373 
AFM Kati° - 100 

1120  .6  .V67 

Ca0 	8.74 	-.839 

• • • 

Na20 	8.29 	1.416 
iIi..1J .. 00 
S102 	64.09 5.646 

	

.05 	 
Ca0 	4.16 	.393 
total 	 . 

, Ca: Mg: Fe = 100 0 0 
--ea rK.   

AFM Ratio = 100 

; 	Iota! 100.8'6 

Ca:- Mg: Fe = 100 0 0 
Ca. Na. h = 46.97 1,2.41 3.62 
AFM Ratio = 100 

Sample=Y tY 120 EWA:. UF K FELD-A-AK .  
ELEM 	OX 	STRUCT 

. Nab))  1.14  .204 

.41203 	18.36 2 
64.23 	.4.'741 

K20 	15.01 1.77 
Lau 	.93 	.092 
TiO2 	.28 	.02 

cal 	.2o 	10,02 

Ca: Mg: Fe = 100 0 0 
La. Na. K - 4.4„, Y.U/ b3.67 
AFM Ratio = 100  

Sample=? CY120 K-FELDSPAR WITH ABOVE 
ElEM 	OX 	STRUCT 

41203 	19.15 2.074 

K20 	12.89 1.51 
CaO 	 .92 	.01 	 
TiO2 - 	1.55 	.107 
Total 	 k.• • 	J7 	  'e" Wd  

Ca: Mg: Fe = 100 0 0 
Ca. 	- 4.61 	18.98 	7 	. - 
AFM Ratio = 100 

" 	 . 

Uti3O EVUE FLAU. 
LLtM 	OX 	bikULI  

---8ame-Mal--P-Y-REFXEN 	
_ 

?-- 

Na20 	7.71 	1.32 	 --ELEM 	OX 	STRUC 	 

112116 	2.5.34 .t.43 	 -- Na20 	.56 	.041 

' SiO2 	63.56 5.612 	 7--Mq0 	13.18 .7417--  

	

.049 	A1203 	1.81 	.08 

Ca0 	4.72 	.446 	' 	 Si02---51.57--1-4944 - • - 

Total 	97.71 --9•85-75- 	 CaO 	22.9 	.925 
Ca: MsA: Fe = 100 0 0 	 ; Mn0 " . 	.32 	. .01 

Ca. Na. N - 44.57 	72.73 2.7 	FeO 	9.35 	.295 

AFM Ratio = 100 	 Total 101.05 4.036 
. MA/MA-FIFe= 	71.53 

_ Sample=? 	 -C • 	* . • 	7 	15.0 	 
ELEM 	OX 	STRUCT 	 Ca: Na: X = 95.76 4.24 0 
fq-o.-0  6•o.) 	1.114  '. 	. 

- 

,  
.12.li.  ,J1.1Y b.424  

=eml -? ZV121 ttIOT HE-k9-- 

N20 	.31 	.035 	 CLEM 	DX 	STRU69" 	 

Lau 	6.1/  .643  
- Na20 	- .28 	.039 

Total 100.19 9.8585 	 MAO 	15.25 	1.653 
..a. 11; Fe = 100 0 0  i A1203 	13.78 1.182 
Ca: Na: K = 35.29 62.79 1.92 	--6402----- 30.17- 	2.777---- 

M-K-FaaTa-s-TDO" 	 . K20 	10.23 .949 
0 	.54 	.042 

1 Sample=? CY120 PLAG. FELDSPAR 	i TiO2 	3.31 	.181 
ELEM 	OX 	STRUCT 	 i 	M.0 	.26 	.016: 	 
Na20 	7.97 	- 1.364 • 1  Fe0 i 	113.18 1.106 
A1203 	23.63 2.458 	 F---fatt-e-1---719096 	7.9454 	 
8102 	63.28 5.504 	 1 Me/MA+Fe= 	59.91 

I  
1\211 	..f,d  .04.:.  Ca: Mt'.---IFe.-=-1-1-5--59.01---i3 	4 I 
Ca0 	4.63 	.412 	 Ca: Na: X = 4.08 3.79 92.14 

- 	Total 7=17 	/....170'3 	 -AFM-Ratt-Eto-• 
Ca: Mg: Fe = 100 0 0 
La. Na. K - 23.9 /3.// 2.36 
AFM Fetid = 100 

61203 	25 	2.613 



CY121, 122 
 CY121-ANOT+IER-8REEN-PYROXENE 

ELCtI 	OX  STRIJOT----ty&40-7-=`?--- er- 
Na20  .54  .039 
UtO   
A1203  1.55  .069 

-fir412.-----5-2121   

.915 

.011 

.281 
   102.58--4-r0-254r   

 

Me/MetFe=  72.74 
Cal 	 4 
Ca: Na: K = 95.91 

- 

4.09 0 
Anti  atTo   

Sample"? CY122 CORE OF SANIDINE PHENOCRYST 

ELEH  STRUS   
Na20  2.31  .411 
A1203 .  1B .5 2.048  
Si02  64.49 5.913 
1(20  12.94 1.514 
Ca0  1.04  .102 

I  
' 

 TiO2  .27  .019 
Total 102.24 10.006 

' Ca: Me: Fe = 100 0 0 
Ca: Na: K = 5.03 20.20 74.69 
Arm  Ratio  100 

CaO 
-4firt0 

22.76 
.35 

FeO 8.96 

-Gerp.-1-e-=4-43.4-1-4-GORE  OF ME.bot 

.CY121  iN 
--ELEM  OX  STRUC   
- Na20  3.43  .604 

Si02 
K20  
Ca0 

65.54 5.96 

1.11  .108 
ToL.al  101.22 9.9776  
Ca: Mg: Fe = 100 0 0 

Ca: Na: K-= 5.4 30.2 64.4 
AFM Ratio = 100 

Sample"? CY121 ANOTHER K-SPAR 

ELEM  OX  STRUCT 

 3,41  ,55   

A1203  18.87 2.027 

0i02  65.29  5.952 

1(20  11.63 1.352 

- e. 
Total 101.44 9.9851 
Ca!  Mil Fe - 100 0 A)  
Ca: Na: K = 5.14 27.43 67.43 

Na20 
A1203  

Si 02 
K20 
Ca0 

7.54  1.291 
23.04 2:403 

62.88 5.557 
.39  .044 

5.22  .494 

 

---Sample -? GY121 INTER  GRANULAR rLAG. 

--ELEM  OX  OTRUCT   

ELEM  OX -  STRU&T----   
Na20  .49  .161 • 

OXNO.  16!  M.1:X  .57  .142 
A1203  8.13  1.615 
SiO2  35.3  5.916 
Ca0  31.17 5.626 
TiO2  3.05  .407 
Mn0  1.09  .155 
Ee0  19.22 2.700 
Total 105.25 16.84 
MJ/MilFe- 	4.98 
Ca: Mg: Fe = 66.38 1.68 31.95 
Ca: Ma: K-97,22 2.70   
AFM Ratio = 22.08 

--Gcmrle ? CY122 DARK 

ELEM  OX  STRUCT 

• 	.  , 
.58 
 

.145 
7.17 
 

1.49 

34.82 0.889 
31.37   5.605--- 
4.64 
 

.59 
.76.  .138   

Fe0  19.74 2.792 

Total  100  16.0237  
Ma/MA+Fe=  4.94 

I Ca: Na: K = 98.36 1.64 0 

Ca:  MA: re  65.91 1.60 32,30 

AFM  Ratio  20.2   

NttberR-FEL-E-t5-MR 

t.10 
A1203   

Si 02 

I TiO2 

Samr1c -?  CY122 OUTER LIGHT RART -101  ABOVE' 
!:ELEM  OX  STRUCT 

 

Na20  .3  .097 

Mc:(0  .51  .128 
A1283  0.22  1.635 

8102 •  35.94 6.065 

Ca: Me: Fe = 100 0 0 

Cat  Nat K  27.01 70.59 2.41 

AFM Ratio = 100 

Sample"? CY121 ANOTHER PLAG. 

ELEM  OX  STRUCT 

--4020----7-r4-  1.272 	 
A1203  24.28 2.536 

0i02 	61.92 5.40? 
1(20  .45  .051 

Ca0  5.06  .556 

Total 100.8  9.904 
Ca: t-S: Fe - 100 0 0 

Ca: Na: K = 29.59 67.7 2.71 

 Ii  •  

TiO2  2.29  .29 

Mn0  1.17  .167 

FeO  20  2.823 
Total 100.38 16.8762 
Ma/Ms..5-1-Fe=  4.34 

Ca: Mg: Fe = 65.77 1.48 32.74 
Ca: Na: K = 98.32 1.68 0 
AVM Ratio - 21_69  

        

' 

 

OXN0....?  7 

         

0-ample..?  CY121ANOTMER  K 

. Na20  3.3  .584 
  o- -  o   

.  Si02  65.24 5.949 

Ca0  1.07  .105 

 Total-102.77  10-r005   
Ca: Me: Fe = 100 0 0 

' 

  

'EEEM  OX  STRUCT  

Na20  13.59 1.035 

A1203  26.78 1.239  
St02  58.51 2.297 

1(20  -84  .042  

CaO  .24  .01 
Total S6 71 4  6221  

Ca: Mg: Fe = 100 0 0 
Ca! Na: N - _92 95.22 3.86 

AFM Ratio = 100 

 

    

 

AFM Ratio = 100 

    

  

Sample=? CY122 ANOTHER ANALCITE' 

ELEM  OX  STRUCT 

-7  N328  13,74 1.015   

,!0-203 	27.02 1.254 

1(20  .84  .042 

Total  G4.77  4,64400   

Ca: Na: N = 0 96.14 3.86 
AVM Ratio,-  100  

  

Sample? CY122 ALTERED FELDSPATHOID? 

ELEM  OX  STRUCT  OXis710.=? 

-Na24  13.13 ,994--- 

A1203  26.09 1.2 

 

8i02  60.12 2.315 

 

1(20  .51  - .025 

Total 91.07  4,5611 

Ca: Na: K = 0 97.55 2.45 

 

Arm  Ratio  100 

  

  

  

  

  



Comple-...,?-GY123  ALTERED  FE1-05PA.TH01-00- 

+IALHW-1-1 

ELEM  OX  STRUCT 

 0.60  .S72 

-- 81203  - 35.32 2.403 

C102  15.6  2,433 

CaO  10.4  .643 

Tatal 79.26  6,6511 

Ca: Mg: Fe = 100 0 0 

--C-s-:--Na4-K-...--a9,411  60.19 0 

AFM Ratio = 100 

SamPle=? CY123 SANIDINE  OXN0.=? -16 

ELEM  OX  STRUCT 

No20  2.55  .453 

A1203  18.99 2.049 

 64.81  5-79-3   

K2O  12.7  1.483 

Ca0- - - - .96 - .094 

.' 

-SamP4e=q-JR SPESSARTITE--GARNET-

--ELEM  OX  STRUCT   -0-XN0,-..?  24 

Na20  .34  .104 

-41203  21,45--3,  

 

Si02  38.33 6.0,47 

 

Ca0  14  2.706 

 

MnO  20.54 2.746 

 

-.Es0  3-18  .419  

 

Total 101.4  16.0105 

---Mg141g4Fe=  0  
Ca: Mg: Fe = 86.59 0 13.41 

Ca: Ns4-N-..-9-6-T-3-  3.7 0 

,AFM Ratio = 82.64 

6amplc -?  Jr: K FELDSPAR  PHENOCR&T- 

OXNO.   ? 16 
Na20  • .96  .171 

-A1-28-3-----1-9.5---2.1 16  

 

Si02  62.86 5.79 

 

K20  14.02 1.647 

 

CaO  •  .8  . .079 

 

TiO2  1.86  .429 

 

Total 97.87  9.9323 

Ca: Na: K = 4.16 9.01 86.82 

AFM Rati 

Sample? JR GROUNDMASS LATH 

ELEM  DX  STRUCT 
No20  .77  .14 

81203  17.99 1.973 
Si02  63.91  5.919   
1(20  15.91 1.89 

Ca0  1.27  .126 
Total 101.31 10.0788 

a   

Na: K .= 5.84 6.49 87.66 
m  100 

ELpl 
 

OX  STRUCT 

• 

Mg0  .55  .055 
---#1-203  20.38--1.595   

Si02  54.86 3.642 

-K9_  9.76  .O27- 

.CaO  1.53.  .109 
-%  

1PLE = 
 

X4LA? 0 C:::110.=? 
'ELEM 
 

OYJ', 	• ST:-.UCT  
1'f.20 18.13 3.2014' 

. P4203 15.73 2.004 
!102 62.116 5.6715 

/,(20 • .23  • .0265 
47,f,o .06 .0154 
cn203 .16 .0115 
FEO .12 .0137  . 

C Y12 3 , FR , )(44 
\ 44 RE}-L -  -16 

ELEM  (70: -  sTNucr  
_ Na20  .37  .102 

81203 17.88 1.951  
3.9v4 

K2013.88_ 
I c,0 --  .094 

TOTAL 100.45 10.017 
MG/MG+Fh= 38 ..04 
CA: MG: FE = 8.63 80.44 10.93. 
CA: NA: K = 4.34 1.92 90.54 

Sample=? /44 PECTOLETE\?  
'10XN0.=? -6  

_ ELEM  OX  STRUCT 
0120  8.57  .623  

_• 
 

41203 . .59  .026 
.011  •8.34  2.11.16  

 

29.4  1.12 
• Fell  .3.11 .092 

TOTAL 79.2 4.113 
moion+FF ,  89.94  
CA: MG: FE = 54.72 40.67 •.55 
CA: NA: 5 = 32.07  16.93 '"(, . 0 9  

FIF ,1  :-: 	 STRWT  

SJ:iffple=T X44 ANOTHER PECTO TTE\'  -6 

Na20  8,22  .598 

A1203 1.17  .052  

.Si02  t:.;'1.9:J  2.172 

CaO 	29.12 1.169 

FeC,  3.54  .111 

1  TOTAL 84.82 4.102 
MO/MG+FE=  88.25 
CA: MO: FE = 54.22 40.63 5..15 

CA: NA1 K = 32.09 16.42 51.5 

ADJAL:ENI 9F.LORP',9 
 

-16 

• 

ELEM  

81203  17.78 7. 1:9 1 -1.  
3i02  64.18 5.979  
R20  • 17-06 2.027 
I-fl

." 
TOTAL 101,18 10.057 

9.2.75 M0iNG+FF=  
CA: MB: FE = 9.03 80.74 10.23 
CA: NA: K = 2.09 54.75 43.16  

Sr,, r!IPle= -!' X44 SMALL OTHER FHF:-jOCRYST 

M  5X  S RUCT  0YNO.= 7  -16 
:'a20  .53  .095 
41203 17.65 1.93  
8102  64.67 6.001 
K2r;  •.19  1 .917  
CO  .97  .096 
TOTAL 101.93 10.039  

N8/M8i-F1--  88./ .5 
u: me: 1-E = 8.86 80.89 10.25  

CA: NA: V = 4.35 4.51 90.94 

Simple=? X44 AEGIRTNE CRYSTALS TN OROUND mnss 

ELD1  OX  STRW;T  

1ia20  12.16  .924 

- 1ig0  1.91  .111  

81203 1.66  .077 

■ 3102  54-14 2.123 

r ,0  2.01  •086 

TiO2  2-25  .066  

FQ0  25.=.3 .847 

TOTAL 9.8a 4.234  
MO/MO+FE=  11.5' 

CA: MG: FE = 8.24 10.63 S1.13 

CA: NA:  = 2.94 31,57 65,49 

Sample=? X44 SMALL TWINNED PECTOLTTF CRYSTALS 
ELEM .  OW  STROCT  OX:.:1:;,="! -6 

_N:.:20  . 8.57  .621  
8102  58.46 2.185 

32.97 1.32  
! ToTAL 83.34 4.126 
1 NO/MO+FE=  11.59  

! cc: mo:  =  4.P,7 
I Cl; N;%1: F = 34.21  16.1,  49.69  

Total 99.86 

Ca:  Mg:  Fe 

Ca:  Na:  K = 
AFM Ratio = 

10.0111 

 

= 100  0  0 

 

4.63  22.32 
100 

73.05 

Ti u.  •a  .  - 

FeO  10.68 .593 
Total  96.76  7,0431   

Mg/Mg+Fe=  8.49 
:   

Ca: Na: K = 9.64 17.24 73.12 



X44 
Sample.? X44 CORE OF SANTDINE  Sample=? X44  EDGE OF AROVE\?  . 

ELEM •  OX  STRUCT  
-- 

ELEM  OX  STRUCT 
 Ail  .1-4:1--  N4,0  1.20  .7-4 

41203.  17.05 1.94A  41203  18.95 2.053 
o.r. t!  TIO,. 	63777--7.f.0 . 

020  15.33 1.809  . 020  13.61 1.594 

1-1--. r, 	.. .1. 	 -772ti 	.8-3----777n7 	  

T102  .32  .022  TiO2  1.99  .137 

	10t41 1 -tAl5----11..  ,  tot..:, 1 lu0.3  

Ca: Ms, : Fe = 100 0 0  Ca: Ms': Fe = 100 0 0 

_e. I.,. N - J. .., 	7.. 3  6/.0..,  

AFM Ratio . 100  AFM Ratio = 100 

Sample=? X44 EDGE OF 4000E 

ELEM  0/  sTRuu  s .,, ,ppl=? X44 ANOTHER CORE\? 

0a20 - -1.04  .135  - ELEM  OX . STRUCT 

41203  18.27 1.981  1 ,/A) 

3102  64.86 5.967  41203  18.11 1.95 

0 ..20  .  14.46  1.697  .1. 1,- 

Ca0 	.9  .089  K20  12.74 1.485 

TiO2  .40  .033  Co2  . .  . -09-1. 

total 101./4 9.9:A.1  Total 102  9.9577 

Ca:  Ms: Fe =  100 0 0  h ., 	t-, -,--116/ 	u 

Co. NaT-K . 4.32 9.39 86.1  Ca: Na: 0 = 4.52 20-84 74.59 

AFM Ratio = 100  A  .cs,AU -  100 

Sample.? X44 ANOTHER CORE\? 

ELEM  OX  STRUCT 0 

1.42  .2,13 

41 .203  18.92 2.046 

610,1 • 

 

O.. /5  J.84'y 

020 

 

 13.32 1.559 
./9 

T102  1..81  .125 

Total 100.43 9.909 
Ca; M!. Fe = 100 0 0 

Ca Na: K = 4.1$ 13.39 82.41 

AFM Ratio = 100 

SamPle=? X44 EDGE OF ABOUE\? 

ELEM  0X  SIkULT 
.186 

41 .203  18.45 1.999 

'0102  ,J./o 

020  14.29 1.675 

ua0 
TiO2  .64  .044 

Tutal  .6 

Ca: 148: Fe = 100 0 0 • 

La. Ne.  - 
AFM Ratio = 100 

SamPle=? X44 ANOTHER CORE\? 

ELEM  OX  STRUCT 
. 

41203  18.21 1.982 

	OLi o 

K20  15.51 1.8 .27 

Lai 	 . 064   

TiO2  .59  .041 

Ca: Ma: 'Fe = 100 0 0 

C a.  I,. 

AFM Ratio = 100 

Samele=? X44 EDGE OF ABOVE\.? 

ElEM  OX  STRUCT 

Na20  •   

41203  18.27 1.979 
65.04 5.919 

020  14.57 1.709 

Co()  .79  .078 

r102 	.45  .031 

Total 101.59 9.9337 
Ca: M.1: Fe = 100 0 0 
La. wa: K = 4.01 8.08 67.91 

• AFM Ratio = 100 

5omele=7 X44 ANOTHER CORE\.? 

F_EM  STRUCT 

41203  10.09 1.975 

8102 
	

64.11 
15.69 1.854 

04 	•1 0 
TiO2  .72  .05 

Ca: Ma Fe -= 100 0 0 

La. Na. Is = 5.01 3.21 

AFM Ratio = 100 

.97  .174 
t  . • r-22-5 
65.24 4 .0 19 

 

Ca0  1.05  .103 
Total 101.56 ..  91990 

 

ta:  Fe  100 0 0 

 

C.  N;.' 	. 5.03  9.5 
AFM Ratio = 100 

Sample=? X44 ANOTHER CORE' 
--ELEM  OX  STRUCT 

1.0$  .183 
41203  18.17 1.97 
biti2 	o4.92 
020  14.49 1.1 
f_.a0  .86  .085 

, T102  .54  .037 
ietal 101.1'/  e. -/4:4  • 
Ca: M4: Fe =100 0 0 
Ua. Na: K = 4.32 9.5 
AF 14 Ratio.= 100 . 

SamP)e.,-,  X44 ,.:JGE  ABbvc 

ELEM  OX  STRUCT 

Na20  1.0  .18T--  
41203  18.31 1.981 

S102  65.05 3.912 
020 .  14.21  1.664 

Lao  .96 

T102  .6  .041 

fotal 101./9  1.91i..) 

Ct."3: 115: Fe = 100 0 0 

La. Na. N - 4.16 ..4 
AFM Ratio = 100 

5mele.T 1144 ANOTHER CORE: 

ELEM  OX  STRUCT 
-R-12o 
41203  113.36 1.975 

020  12.54 1.459 
CU  6 
T102  •45  .031 
1,,i 1.0-,o6  I. 1.1.00 

Ms.i: Fe = 100 0 0 
La.  - 
AFM Ratio = 100 

Sample=? X44 EDGE OF ABOVE 

ELEM  OX  5;TRUCT 

41203  19.38 1.991 

020 	14. 3  1.676 

LUu 	.S 
T102  .58  .04 

Ca: df.i: Fe . 100 0 0 

Ca: N4-:: N = 4.37 9.55 86.08 
AFM Ratio = 100 

K20. 

Na20 

8102 



Sample=? X50 ANOTHER MUSCOVITE 
ELEM  OX  STRUCT  
Na20  .51  .13 
A1203 36.22 5.585_   
S102  45.48 5.949 
K20 	11.96 1.996  
Ca0  .81 	.114 

-EPO 	5 	.547 	 
TOTAL 95.05 14.321 
MG/MG-f-FE= 	0  
CA: MG: FE = 17.25 0 82.75 
CA: NA: X =  5.09 5.8 89.11 

  

uxNu.=r =22 -  

     

Sample? X50 MICA 
ELEM 	OX 	STRUCT 
A1203 	37.63 < • 
Si02 	46.57 3.002 

1 2. 04  .99  
CaO 	.75 	.052 
FeO - - 3 	-.162 
Total 87.89 	7.064 
Mg/Mg+Fe= 	0 
Ca: MA: Fe = 24.3 0 75.7 
Ca: Na: X = 4.99 0 95.01 
AFM Ratio = 89.82 

OXN0.=? -11 

 

CA MG Fe-  =-1-6:79 1 -0764-7275-6 
CA: NA: K = 5.03 4.76 90.22 

Si02 	46.35 3.019 
.976 	 
.045 Ca0 

X50 
_ 

Sample=? 1? X50 ABOVE AGAIN 
ELEM  OX  STRUCT 

BEFOCUSSED BEAM 

Na20 
A1203 
Si02 
K-10_ 
CaO 
TiO2 

2.28 
18.99 
64.2 
12.85 
1.36 
.2 
.13 
102.07 

.406 
2.056 

OXN0.=?-116--  

, 

5.896 
1.506  
.134 _ 
.014 

FeO 
TOTAL 

.01 
10.022 

, 
i 

MG/MG+FE= 
MG/MG+FE= 
CA: MG: 
CA: NA: 

Sample=? 

0 
FE = 93.06  0  6.94 
N = 6.55  19.84  73.61 

X50 MUSCOVITE  OXNO.=?-22 
ELEM  OX  STRUCT 
Na20  .44  .112 
MO .32 .061 
A1203 35.98 5.517 
8102 46.29 6.023 
K20 12.08 2.006 
CaO .H1 .113 
FeO 4.07 .442 
TOTAL 93.41 14.274 
MG/MG+FE= 12.13 

bamPle-f Xa0 ANI.ITHLIA -MUbLUViiE 

ELFM  OX 	STRUCT 

Na20  .23  .058  
Ms°  .58  .113  
A1203 35.47 5.438 
5IO2  46.66 6.069  

Ca0_  .81  .113 
12.26 2.035 

.435 FeO  4 
TOTAL 95.01_14.261 
MG/MG+F-E=  20.62 
CA: MG: FE = 17.1 17.1 65.8t_ 
CA: NA: K = 5.12 2.63 92.25 

OXN0.=? -22 

 

 

 

_ 

CA: MG:  FE = 18.34  9.9 
CA: NA:  N = 5.06  5.02 

Sample=? X50 ANOTHER MUSCOVITE 

ELEM  OX  STRUCT 

71.75 
89.91 

_  OXN0..? -2 -Y 

Na20  .35 .088 

M0  .17 .032 

A1203  35.13 5.39 

SI02  47.02 6.121 

K20  12.19 2.025 

CaO  .76 .105 

Fe0  4.39 .478 

TOTAL 95.2 14.239 

MG/MG+FE= 6.27 

CA: MG:  FE = 17.07 5.2 77.72 

CA: NA: K = 4.73 3.97 91.3 

Sample=? X50 MICA 
ELEM 	OX 	STRUCT 
A1203 	3-7.72 2.060 
Si02 	46.47 2.998 
K20 	12.1 	.99 	 
CaO 	.63 	.044 
Fe0 	2.96 	.16 
Total 90.29 7.066 
Mg/MilFc- 	0 
Ca: Mg: Fe = 21.57 0 78.43 
Ca: Na: = 4.23 0 954-77-- 
AFM Ratio = 89.96 

OXNO.=? -11 

Sample=? X50ANOTHER MUSCOVITE,  OXN0.=? -22 
ELEM  OX  STRUCT 
Na20 
MO 

.42 

.36 
.106 
.071 

A1203 35.84 5.514 
Si02 45.74 5.969 
K20 12.07 2.01 
CaO .112 
TiO2 32 .03-1 
Fe0 4.44 .484 
TOTAL 95.21 14.297 
MG/MG+FE= 12.79 

Sample=? U5OMICA AGAIN 
ELEM 	OX 	STRUCT 

• 

OXNO.=? -11 

Sample=? X50 ANOTHER MUSCOVITE 
 

OXN0.=? -22 
ELEM  OX  STRUCT • 
Na2O .5 .125 
A1203 37.77 5.757 
Si02 45.82 5.925 
K20 11.9 1.963 
Ca0 .73 .101 
TiO2 .15 .015 
Fe° 3.11 .337 
TOTAL 94.6 14.223 
MG/MG+FE= 0 
CA: MG: 
CA:  NA: 

FE= 
N = 

23.06  0  76.94 
4.61  5.71  89.68 

SamPle=? - X50 ANOTHER MUSCOVITE  OXN0.=? -2 
2  

ELEM  OX  STRUCT 
Na20  .42  .105 

.25 .048 
A1203 35.01 5.37 
Si02 47 6.115 
K20 11.97 1.988 
CaO .8 .111 
TiO2 .17 .016 
FeO 4.37 .476 
TOTAL 94.75 14.229 
MG/MG+FE=  9.16 
CA: MG: FE = 17.48 7.56 74.96 
CA: NA: N = 5.04 4.76 90.2 

Fe° 	5.08 	.276 
Total-8E633 
Mg/Mg+Fe= 	0 

	

14 .02 • 	• 
Ca: Na: 8 = 4.41 0 95.59 

OXNO:=? -16 Na20 	2.32 	.412 
A1203 19.27 2.083 
Si02 64.26 5.893  
K20 	12.73 1.49 
Cal] 1.44 .142 
TOTAL 97.7 10.02 
CA: NA: = 6.95 20.16 72.9 

g:EPEAT 
ELEM 	STRUCT 

-1j,64 	.63? 
,22 	.029 

3i02  4-6.12 5.974 
o..zu 

 
1.33 1.17 

C.:AJ 	.061 
.7-771..,.'3.734 	7 • 7' 	d 

100 
H; Fe = 6,./0  0 

Ca: ■qa: K = 3.23 33.74 63.03 

_ Sample=? X50 SANIDINE ANOTHER PART_ 
--8X --  ELEM STRUCT 

Hrei r,atvo 
Ele,AN7...ritS4C? 



OXN0.=? -22 L Fe°  5.08 
Total  OD 
Mg/Mg+Fe= 
Co:  MJ: e  -14.02 
Ca: Na: K = 4.41 0 

.276 

95.59 
.2   

SamPle=? N54 ANOTHER AMPHIBOLE  

ELEH 	OX 	STRUCT : 
Na20  2.41  .698  

9.-48 	2.107 
•1203  12..:1:1  2.42e  

3102 	41.41 . 6.177 
K20  1.17  .222  

OKNO.=? -22 
TiO2 	.73 	.088 
Mn0 	.041 
FeC)  19.09 2.381 
TOTAL 97.15 15.932 

.46.9"/ 
CA: HO: FE = 29.05 • 33.33 37.63 

 

-  6661  

OXN0_=? -23 

X50 X54 

OXN0.=? -22' 

Sample-! X.J0 ANUMER MUSLUVIIE 
ELEM  OX  STRUCT  

_  _  OXN0.=? -22 

Na2O  .23  .058 

MO  .58  .113 
A1203 35.47 5.438 

-  8102  46.66 6.069 
i K2O  12.26 2.035 
I CaO  .81  .113  

1 FeO  4  .435 
i TOTAL. 95.01 14.261   

I MG/MG+FEr  20.62 
CA: MG: FE = 17.1 17.1 65.81  
CA: NA: K = 5.12 2.63 92.25 

Sample=? X50 ANOTHER MUSCOVITE 
ELEM  OX  STRUCT  

Na20  .51  .13 
A1203 36.22 5.585 
5102  45.48 5.949 

' K2O  11.96 1.996  
I CaO  .81  .114 

LEP°  5  .547  

1  TOTAL 95.05 14.321 MG/MG+FE=  0  
CA: MG: FE = 17.25 0 82.75 
CA: NA: K = 5.09 5.8 89.11 

CaO  .75  .052 
Fe° - - 3  - .162 

 

Total 87.89  7.064 
Mg/Mg+Fe= 
Ca: Ma: Fe = 24.3 0 75.7 
Ca: Na: K = 4.99 0 95.01 
AFM Ratio = 89.82 

Sample=? X50 MICA 
7 ELEM  DX  STRUCT 

A1203  37.72 2.060 
Si02  46.47 2.998 

 

CaO  .63  .044 

 

re0  2.96  .16 
Total - 90.29  7.066 
1.1/M+F - 
Ca: Mg: Fe = 21.57 3 78.43 
	CES 

AFM Ratio = 89.96 

Sample=? X5OMICA AGAIN 
'ELEM  DX  STRUCT 
A  - 
8102  46.35 3.019 

-Htf2   

Sampler? X50 ANOTHER MUSCOVITE _ 

ELEM  OX  STRUCT 

Na20  .35  .088 

MO  .17  .032  
A1203 35.13 5.39 

Si02  47.02 6.121  

.K2O  12.19 2.025 

CaO  .76  .105   

FeO 4.-39 - .47Er 
TOTAL 95.2 14.239  
MG/MG+FE= 6.27 
CA: MG: FE = 17.07 5.2 77.72  
CA: NA: K = 4.73 3.97 91.3 1 

Sample? X50ANOTHER MUSCOVITE 

ELEM  OX  STRUCT 
Na20  .42  .106 
MO  .36  .071  
A1203 35.84 5.514 
Si02  45.74 5.969   
K20  12.07 2.01 
CaO  . 	 .112  
TiO2  .32  .031 
FeO  4.44  .484  
TOTAL 95.21 14.297 
MG/MG+FE= 12.79 
CA: MG: FE = 16.79 10.64 72.56 
CA: NA: K = 5.03 4.76 90.22 

OXN0.=? -22  

Sample=? 1? X50 ABOVE AGAIN BEFOCUSSEB BEAM 
_  ELEM  OX  STRUCT 

Na20  2.28  .406 
 

OXNO= -16 
A1203 18.99  2.056   
SiO2  64.2  5.896 
K2O _12.85  1.506   
CaO  1.36  .134 
T102  .2  .014  
FeO  .13  .01 
TOTAL 102.07  10.022 
MG/MG+FE= 
MG/MG+FE=  0  
CA: MG: FE = 93.06 0 6.94 
CA: NA: K = 6.55_ 19.84 73.61 

Sample=? X50 MUSCOVITE 
 

OXN0.=? -22 
ELEM  OX - STRDCT 
Na20  .44  .112  
Mg0  .32  .061 
A1203 35.98 5.517  
S102  46.29 6.023 
K20  12.08 2.006  
CaO  .81  .113 

FeO  4.07  .442 
- TOTAL 93.41 14.274 
MG/MG+FEr  12.13 
CA: MG: FE = 18.34 9.9 71.75 
CA: NA: K = 5.06 5.02 89.91 

Sample=? X50 MICA 

ELEM  OX  STRUCT 
A1203  37.63 2:13,   
S102•  46.57 3.002 

- J ,  

OXN0.=? -11 

OXN0.=? -11 

OXN0.=? -11 

.7 	. 
Ca0  .65  .045 

Sample'? X50 ANOTHER MUSCOVITE' 
ELEM  OX  STRUCT • 
Na20  .5  .125  
A1203 37.77 5.757 
S102  45.82 5.925  
K20  11.9  1.963 
CaO  .73  .101  
T102  - .15  .015 
FeO  3.11  .337  
TOTAL 94.6 14.223 
MG/MG+FE=  0  
CA: MG: FE = . 23.06 0 76.94 
CA: NA: K = 4.61 5.71 E39.68  

Sample=? X50 ANOTHER MUSCOVITE  

ELEM  OX  STRUCT 
Na20  .42  .105  
MO  .25  .048 
A1203 35.01 5.37 .   
Si02  47  6..115 
K20  11.97 1.988  
Ca0  .8  .111 
T102  .17  .016 
Fe0  4.37  .476 
TOTAL 94.75 14.229 
MG/MG+FE=  9.16 
CA: MG: FE = 17.48 7.56 74.96 
CA: NA: K = 5.04 4.76 90.2 



X54, X55 
724 Af1PHIBO;TE  i!,741.-•:? =TT 

 

-  ELEh  711:Hij1  

 

1.1.:;20  1.45  .563 
2.6v4 

!4.11 
A.21'?  

4 '00 11 

	

C. ,16 	1. 1 I.81!   

.62 

 

Fe()  :1.3 ,13   
JuiAL  10..706 

CA: m6: FE = 
CA: NA:  . 67,98 20.7i 11,23 

.% ,iPt, :nr11TTr 

H   

? X54 noor!!   

STKIICT 

Nc2.0  2.41  
9. 4..)  2 . 1  

A:_03  13.•,11  2.4 

;  
! 

1  11.22 

1 leO  4!09 
TiTIAL 

CA:  FE ,  :33.- 
.  CA:  0  

I 

.  1.436 

_07,A  

.068 

Mu::  o 

AMPHIBOLE 
STRUC': 

.20 	1.73  .514  

17;.5..  2-377  

SamPle=? X55 b'!;MPHI.SOLE 

- "ELEM  OX  STRUCT 
Na20  2.09  .6 
1151)  1.Q..t.12J 

, 71203 32.94 2.26 

1  K20  •1.49  ,282 
LCa0:  11,66 1.35 

TiO2  1.17  .13 
O7I40.=? -23 -I  m,n  .01A  

.,:0  • 17.53  2.172 
T0TAL 93.04  15.92A   

I  M6/M04-FE=  51,9 
CA: Mn: FF = 29.06 36.8'1  1 1  12 

= 67.72 21 , 96  

1,85 
.0P 

.1  7-  

,086 

.072 
2.305  

0 11-1. '77.87  15.719 
211- 47-4 

-23 

2;5; - 29.24 
72.10 

33.54  37.22 

ELvi 

N,2U 

ANO",'HER AMPHIBOLE 

33 

2.43 

311U51 

.704 
OXN0.., T• 

,)1203 ,15 2.495 

40.66 6.111 

.i02 .62 

1-64 
.0,2 

FOU 
TC):AL.. 

19. 9 6 
97.66 

2.412 
16.047 

1357Mu+L.:2.-  46.45 

Cl'. NO: 113 - 29.06 32.95 37.9 9  

Lm: NH:  = 44.5.3 24.25 10.4 

/51t 	il - ,rrl.L151JL6 

ELEM  OX  STRIXF 
13a20  2.64  .761 
M119  9,58'  9 .1 9 3 
AL203 14.'36 2.515 

.0,1 

,?) 	;  

TiO2'  ./i  .066 

18 , 35 2.279 
Tnmi  

M6/M6tEL:: ,-  48.23 
CA: MG: FE  29,05 34.2.2  36.';3 
CA: NA: 1, .7 64.77  2/.35  7.L.47 

2.421 
9 7..92  15.,63' 

NO/NG.i.EE= 
CA:  Fr -  1 72.41  

. 2;1: NA: K  70..1  19.44  10.42 

X54 (!i?,PHIBOLF 

_   

X55AMPHIBOLE 
ELEM OX CTRUCI 
Na20 1 , 71 .551 
Mi-j0 0.5 2.32:1 
01207 12.28 :2.149 
3102 42.72 6.347 
520 1.43 .281 
Ca() 11.53 1.834 
1302 .87 .097 
Fe0 18.71 2,323 
lorAL 96.23 15.901 

OXNO 
 

MG/MG+FE=  50 

CA: MG: FE - 28.3 35.85 55.35 
CA: NA: K = 68.79 20.67 10.54_ 

Sample=?  X55 AMPHIBOLE  OXN0. 

ELEM  OX  ".TRUCT  

? 

Na20  1.98  .571 

Ma0  10-35 .2.293 
01203 l.74 2.232  
SiO2  42.18 6.272 

K20 '  1.63  .308  

11.5  1.832 
TiO2  1.03  .116  

Mr10  .39  .049 

FeO  18.2  2.263  
TOTAL 43.31 13.436 

MG/MG4-FE= .  50.33 
FE= 28.68 35.9 35.43. 

CA: NA: K = 67.58 21.06 11.36 

x55 Ampicq2;E 

ELEM  811)001 -  
OXMO 

_ Na20  1 °29.5  .566   
Ma0  9.98  2.222 .  

71203 12.07 2.125 
T1 2  42.4 6.331 

1.49  LZU 
I CaO  11.56 1.844 

rXmn.='_-23 I T1,02  .88 
Eel]  19.64  2.453 -  • 
TOTAL 97.32  15,23 
MG/MGI-FE=  17.53. 
co: MG: FE  20.74 34.06. 
CA: NA: K = 68.48 20.96 1.0.56 



:5.957 

100 0 0 
76. 415  

6.1 

OXN0.=? -16 

SamPle=? X60 FELDSPAR 

. ELEM -  6x -  STRUCT 
6.77  1.169 
24.66 2.589 

.94  .106 

-1 Ns20 
41203 
8i02  
K2O 

X60, X55 
Sample=? X55 AMPHIBOLE 

 
OXN0.=? -23• 

I.LEM  OX  ''.TRUCT 

Mf,10 
.621 

1 -  9 2.823 
A1203 1 '.64 2.36 
8102 41.12 6.035 
K - g 1.58 .296 
20 11.56 1.818 

TiO2 2.02 .223 

FeO 14.78 1.815 
TOTAL 96.3 16.061 

MG/MG+FE= •  60.87 

CA: NA: K = 64.81 24.63 10.55 

a  	X5'5 K -FE L. DSPAR  

ELEM
-  

. 	OX 	STRUCT 
	ROCK 	:J.

OXN0  =? -16 

 

.46  .082  
ra.203 13.2 	1,935 
3102 	5.982  
R20 	13.92 1.88 
C 	.4 	• 
T0TAL , 2,72 104003 • 
CA:  'MG: FE = 100 0 0  
CA: NA:k = 3.73 4402 92.25 .  

X53K-FELDSPAR 
	

OXt.:04=7 -16 

ELEM 	STRUCT 
2.35 	.419 

 '7  X60 rciAlsrAR.,  OXN0.=? -16 
-ELE  UCT   
- Na20  5.98  1.033 
-A4   
Si 02 
 

59.65 5.317 
-K20 
 .7  .00 

CaO 
 

7.37  .704 

FO 	 9----7029   
Total 98.03  9.8806  

-S8mpb-le■?-X60-ANOTHER-FEL-DSPAR' 4-)XN0 .■?--14.r 

Na20  5.7  .987 

Si02  58.72 5.24 
1(20  .56  .064   
Ca0  8.44  .807 

	

---Ta4al--100,47--9.8892   
Ca: Mg: Fe = 100 0 0 

-Cer 	 -3-4-44- 
AFM Ratio = 100 

Sample=? X60 ANOTHER FELDSPAR 
 

OKNO.=7 -16 
ELEM  OX  STRUCT 

--Na20  6.22  1.072   
41203  25.71 2.694 

60.16  5.348-   
1(20  .68  .077 
CaO  7.24  .609   
Total 99.07  9.8799 
Ca: Mg3--Fe  -  100  0 0 
Ca: Na: K = 37.49 58.32 4.19 
AFM  

 X60-ANGTHER-FELDSPAR ' OXWG. -=4P- --t& 
--ELEM  OX-----STRUCT   
Na20  5.45  .944 
A1203  26,85--2,83-   
Si02  58.25 5.207 

--K20  .55  .063   
CaO  8.75  .839 
Total  98.75  7.0845   
Ca: Mg: Fe = 100 0 0 
Ca:  No: K - 45.45 	- -3,41 
AFM Ratio = 100 

ELEM  OX  STRUCT 

Sample=? X60 ANOTHER FELDSPAR 
 

OXN0.=? -16 

Na20  5.94 1.024----   
A1203  25.75 2.698 
6i02  60.19 5.3-49 	 
1(20  .69  .078 
CeO  7 .39  .704   
Total 100.03 9.8532 
a   
Ca: Na: K = 38.98 56.7 4.32 

Ca: Mg: Fe = 96.04 0 3.96 
t  N ■-38-3-7 

 
• 

AFM Ratio = 97.91 

DXN0.=? -16 

Sample? X60 ANOTHER FELDSPAR' 

ELEM  OX -  STRUCT 

Na20  5.07  1.02 

A1203  26.63 2.803 

1(20  .55  .063 

Ca0  8.23---,780   
Total 101.86 9.9069 

Ca: Na: K = 42.12 54.52 3.37 

	

S3mr1c-? X60 ANOTHER  FELDSPAR- 
--ELEM----GX  STRUCT   

Na20  5.97  1.031 
41203  25.94 2.722 
Si02  59.73 5.317 

 .074   
Ca0  7.67  .732 

 

---Total-100-r07--9,8746   
Ca: Mg: Fe = 100 0 0 
Cal  He K  39.85  56.12 4.03 
AFM Ratio = 100 

Sample=? X60 ANOTHER FELDSPAR 

ELEM  OX  STRUCT 
-Na20-- 	57---4-964 	 

A1203 .  26.58 2.798 
Si02  50.69 5.242 
1(20  .58  .066 

--CaG  8.39  .803   
Total 101.07 9.8736 
Ca:  -0114--Fe-■-4   
Ca: Na: K = 43.81 52.59 3.6 

---AFM  Ratio - 100 

Ca°  6.19-.-591 
Total 99.26  9.8991 
Ca:  Mg: Fc - 100 0 0 
Ca: Na: K = 31.67 62.65 5.68 
NP-M-Rata-o -  100  

8amF4c -re? X60 FELDSPAR 
--ELEM  OX  STRUC 
Na20  5.46  .949 
41203  27.3 2.881------ 
Si02  57.55 5.152 

Ca0  9.05  .869 

 

Tota1-99,84---9-.9443   
Ca: Mg: Fe = 100 0 0 
C3: .  Ma: K 
AFM Ratio = 100 

. _ 
Sample=? X60 FELDSPAR 

-ELEM  OX  STRUCT 
Na20  6.03  1.045   

- A1203 	26.36 2.778 
6102 	58,-64-5. 242 	 
1(20  .64  .072 
Ca0  8.24  ,789   
Total 98.75  9.9276 
 e-■-100--0--0------- 

Ca: Na: K = 41.4 54.83 3.78 

OXN0.=? -16 



X60 
Saw-le.,-.? X60 

FIFM  OX 

RIM AMPHIBOLE 

Na20  2,14 .61 

7,1203  .13:06 2.26 
A 	:11A 

K20  1.36 

r,-11 	11.6 
.255 

Ti02-  .98 .109 

Mnfl  .3 .0:17 

FL.0  16.24 1:991 

TOTAL 97.59 15.872 
NiiiNG+FE= 55.28 

FE 29,14 37.17 31.69 .  

CA:  Nh:I 	= 

83ml-ie...?  X60 

ELEM  OX 

67.95  22.6  9.45 

INNER -AMPHIBOLE  OXN0.=? -23 

STRUCT 

N.20  2.29 

890  12.39 

.616 

2.683 

41203 13.71 2.352 

8102 43.36 6.3 

820 .87 .161 

11.S 1.836 

T102 .62 .06/ 

NnO .32 .04 

Fe0 14.63 1.777 

TOTAL 96.65 15.862 

MO/MG.f.E0= 

CA:  MG:  FE = 

60.16 
27.16 42.61- 20.22 

37i:  NA:  K  = 69.i.,'24 ,14  6.09 

::5;11Ple. , !  X60 OXN0...3'  -23 

- ELEM  OX 5'18113 

Na20  2.05 .576 

119.0 	12.77 7.76 

A1203  12,53 2.141 

8132  41.45 6,145 

P:20  1.12 .207 

(MO  11.87 1.313 

T102  .53 .064 
„14 _._L-Lan ,035 

F..20  14.33 1.738 
7 .01 . ...4i  9:5_79 12.909 

i7.1,A1 ,3 . 4 .FE= 61- 36  

G:  F  = CA: M  E .29.06 43,53 27.41 

CA:  NA:  k  ,,, 70.18 21.93 7.28 

'cial;.Y, 1e=3'  X60 

ELEN  OX 

INNER AMPHIBOLE  (7.2XN0.-;? 
STROCT 

-23 

N320  2.36 
8111  11.76 

.667 
2.556 

7.120  11 , 12 
9in2  42 	A?, 

2.479 
3.227 

K20  1.12 
Cli 	11.77 

.208 

1.237 

1i02  .63 
Mn0  .27 

.07 

.034 

Fe0  15 

TOTAL 97.64 

1.83 
15.905 

MO/Ma WE-. 

CAI: 	NO: 	FE 
52.28 

= 27.54  41.06  29.4 

Cl:  NA:  K 67 -.76  24.58  7.66 

X60 INNER AMPHIPOLE 

ELEM  nk 	 12.3---  
Md20  2.36  .665  
1i-J0  12.32 2.67 
A1205 13.74 2.354  

0102  13.32 6.298 
  1.04  .192 

CJO  11.8  1.842 
TiO2  .62  .067   
Fc0  14.79 1.799 

TOTAL  95.311 .15.887  
80,1 861470  59.71 
CA: MG:  FE'--  28.51 
CA: HA: K = 6  /.11 

7S-amP1e=? X60 RIM hNPHIBoLF  OX-.'.  -23 
ELEM  OX 

 
STRUCT  

 

2.06.  .588 
10498 2.406 

14.83 2.57 
41.78 6.142 ' 

 

1." 
 

.228 

 

11.59 1.825   

 

.63  .07 

	

.32 	 „ . 
16.57 2.037 

TOTAL 97.93 15.906  
54,15 MO/MG+FE= 

CA: MO: FE = 29.12 33.3  $2.5  

CA: NA: K = 69.1 22.2& _ _ 

-Se-rrre-le=?-X60-ANRH-IBOLE-  -0XN0.=--23 

--ELEM-- (TX-. 	ee 

: Na20  1.79  .505 

------ 
i A1203 13.36 2.287 

6.361--- 
1 K20  1.17  .217 

1.838 - 
17102  .62  .067 

  .037 -   
1Fe0  14.78 1.796 

	

1---TIGT-AL---97-.-7  15.79 • 

 

MG/MG-WE=  59.89  • 
; -CA-:--MG:-FE-=-29.1---42.46 28.44 
CA: NA: K = 71.8 19.73 8.48 

-aamp1e?--X60-AMPHIBOLE 

--ELEM  OX  STRUCT   

Na20  1.83  .521 

A1203 12.57 2.171 

K20  1.58  .295 
--Ea0----11.45--1.797 

T102  .87  .096 
.04 -  

Fe°  16.12 1.976 
- 

 

MG/MG+FE=  56.21 

-CA:-MG: --FE---= 28.-48 - 40.2 31.32 

CA: NA: K= 68.77 19.94 11.29 

Na20 
8 .90 

i A1203 
Si 02 
.K20 
C.-41 

1 Ti 02 
NnO 

Fe0 

-0XN0.=? -23 

Sacw1e=? X60 

ELEM  OX 

INNER AMPHIBOLE  OiTiO. ,.? -23 
STRUCT 

11820 2.32 .633 

1-140 12.2? 2.66 

41203 13.72 2,348 

5102 13.51 6.32 

K20 .172 

CiU 11.27 1.347 

T102 .53 .056 

1-in0 ;31 .032 

Fen 11.54 1.766 

TOTAL 96.oa 15.862 

60.1 

LA: 261 k =  2 ,t,41  

-SamP1e=7-X60-PLAGIOCLASE  -0XN0.=? -16 
--ELEM----0X----STRUCT  - 

Na20  6.74  1.165 

-A1203-25.41-2. 67-  - 

Si02  59.94 5.342 

N20   
CaO  7.23  .691 

--TOTAL-98 ..9943 	 
CA: MO: FE = 100 0 0 

Simele=? X60 PLAGIOCLASE 
 

OXN0.=? -16 
ELEM  OX  STRUCT 

---Na20 
Ma0  .33  .043' 

-41203--21.18--2.184 ------  

Si02  66.66 5.83 

----880----2  .188   

TOTAL 97.96 9.912 
 100   - - 

CA: MG: FE = 81.39 18.61 0 



---Samp1e=?-X60 AMPHIBOLE 

Na20 1.78  .499 

--K10 I 	65-2i-728 
A1203 *  13.21 2.252 

--Si02 
K20 1.26 .233 

TiO2 .65 .071  • 

FeO 14.11 1.707 

 0TAL-95701--1 54755  

-EM-MGI--FE--..--29.-04- -43.65 -27,-31- 
MG/MG+FE=  61.51 

CA: NA: K = 71.26 19.59 9.15 

--SemPle=?-X60PLAGIOCLASE- 

 

--ELEM  0X-STRUT 

 

Na20  8.28  1.424 

A1203 22.35 2.337 

 

1<20  1.05  .119 

 

FeO  .41  .031 

MG/MG+FE=  58.67 

CA: NA: K = 20.38 73.48 6.14 

Sarle=? X60 AMPHIBOLE GRANULAR ZONE 

ELEM  OX  STRUCT 

Mg0  9.73  2.155 

Si02  40.52 6.017 
---.306----  

Ca0  11.59 1.844 

-TT02---1757---1175  

Mn0  .36  .045 

TOTAL 98.97 15.944 

CA: MG: FE = 29.85 34.89 35.26 

OXN0.=? 

Sample=? X60 ANOTHER  INNER AMPHIBOLE 
AELEM -  OX  STRUCT 

OXNO..? -23 
_ Na2O  1.68  .476 

MO  11.71 2.54 

A1203  14.42  2.474  

Si02  42.98 6.256 

1<20 	1.6 	.298 

CaO  12.16 1:897 
T102 	.73 	.08 
Fe0 14.72 1.792 
TOTAL 93.56  15.813 

MG/MG4---FE= ----58.63---  -- 

CA: MG:  FE = 30.45 40.78 28.77 
CA: NA: K = 71.02 17.82 11.16--  

S.mpl-? X61 K-FELSPAR HEATY, ST 

ELEM 	ox 	STRUCT 

N ,i:20  .34  .15 

211:3  12. 0 5  J.A._'2.67; 

902  ‘'A-.88 3.994 
1 -i.AA 1.82'1   _ r7'cl  

Cd0  .77  .076 

TaiaL2172.L.2__L2. 7._________ 

CA: MG: FE = 100 0 0  - 

-I- A: NA:  

SaNple=? X61 GM -. FELDSPAR -

OX  STRUrT  

. 1, •

• 

20  .92  .164 
tr5.31.  ,991 

61.63 5.971 

a) 	15.36  
.79  .078 

TOTAL  97.4 10.018  
CA: MO: FE = 100 0 0 

_ cA: NA:  3.8 7.99 88.21 

O X N 

OXNO, 

X60, X61 
Sample=? X60 ANOTHER 

ELEM  OX  STROCT 

Na20  1.62  .45.4 

MO  12.17-2.627  

A120312.74_ 2.174 

SI62  44.7Y -6.477  

K20  .88  .162 

CaO  11.95 1.854 
_ 

TiO2 _.72  2078  

MnO  :36  .044 

FeO  14.83_1.796 _ 
TOTAL 93:47 15.666 

MG/MG+FE=  _ 59.39_  

--CA: kG: FE = -29.54 41 -.85 28.61-  

CA: NA: K = 75.06 18.38 6.56 

Sample=? X60 ANOTHER OUTER AMPHIBOLE 
ELEM  OX  STRUCT 
Na20  1.79  .512  

MO  10.4  2.281 
A1203 14.63 2.537  

Si02  41.93 6.17 
1<20  1.39  .26  

Ca0  11.89 1.875 
TiO2  1.03  .114 

MnO  .39  .048 
FeO  16.57 2.039  

TOTAL 94.19 15.836 
MG/MG+FE=  52.8  . . 
CA: MG: FE = 30.27 36.82 32.91 
CA: NA: K = 70.83 19.34 9.82 

-23  Sample=? X60ANOTHER INNER AMPHIBOLE 

ELEM  OX  STRUCT  

Na2O  1.82  .507  OXNO.= -23 

MO  13.36 2.863 
A1203 11.07 1.875 
SiO2  46.36  6.661 

K2O  .71  .13 

CaO  12.15  1.87 

TiO2  .7  .076 

FeO  13.84 1.664 
TOTAL 93.57 15.646 
MG/MG+FE=  63.24 
CA: MG: FE = 29.23 - 44.76 -26.01 *-  

CA: NA: K = 74.59 20.22 5.19 

OUTE_AMPHIPOL. 

OXN0.=? -23 

OXN0.=? -23 

- 

Sample=? X60 REPEAT_OBOVE  OXN0.=? -23 

ELEM  OX  STRUCT 

Na20 1.54 .438 
2.348 Mg0 10.71 

A1203 13.57 2.351 
6.285 Si02 42.74 

1<20 1.64 .307 
1.867 CaO 11.85 

TiO2 1.08 .12 
.047 Mn0 .37 

FeO 16.48 2.027 
15.79 TOTAL 95.89 

MG/MG+FE=  53.67  

CA:  ri-bi 	FE = 29.91 
CA:  NA;  K :=- 71.4816.77 

Sample? X60\? OUTER 

3-7762  32.47 
11.75 

AMPHIBOLE\?  OXN0.=? -23 

ELEM  OX  STRUCT 

Na20  1.68 .477 

MO  11.38 2.478 

A1203  13.43 2.314 

Si02  43.36 6.336 

1<20  1.31 .245 

CaO  - 11.87 -  -1.858 
TiO2  .85 .093 

MnO  .4 .05 

FeO  15.7 1.918 

TOTAL 94.17 15.769 
MG/MG+FE= 56.37 

---CA: MG: FE = 29.71  

.CA:  NA:  K = 72.02 18.49  9.5 



X70, JR 
Sample? X70 PYROXENE 

ELEM  OX  STRUCT 

M  0  16-751-7907 

A1203  1.03  .045 

CaO  24.62 .972 
TiO  20  .00   

Fe°  4.44  .137 

Ma/M-1-Fe=  86.88 

-C-al   
Ca: Na: N = 100 0 0 
Arm  Retro-=  2.11   

Sample=? X70 GREEN PYROXENE\? 

ELEM  OX  STRUCT 
Mg0  15.67 .865 
A1203  1.72  .075 
Si02  52.17 1.932 
Ca0  24.19 .96  
TiO2  .3  .008 
Fe0  
Total 100.03 4.0224 

-Mg-/-44g+F-e - 
Ca: Mg: Fe = 47.83 43.1 9.07 

--Cat  Na: K =-100 0 0 
AFM Ratio = 3.46 

Sample=? X70 BIOTITE 

'ELEM  OX  STRUCT 

Mg()  10,  2,003 
A1203  14.9  1.252 
Si02  30.67 2.757   
K20  10.4  .946 
Co0  .65  .05  
TiO2  2.16  .116 

MnO  .23  .014 

• Total 97.31  7.9673  

= ? 	GA: 

Fl ..-::1 - •::".. 

iG07 :1 

1.- :::: 

..I. 
11 71:• (  .1 ,.., 

- 	Tc7ni. 

Sr.:2L2 = ? 
IEL=. 
PL2C2 
SIC:2 32.57 
0n0 IC.C9 

: 	TICS 

F20 
TOTAL 	IC5.53 

sni:pLE = ? 	 -1 

2-71 • 
PLC222 	 2., 
5102 	C.0.22 	5. 

000 
0•2203 	.IC .0110 

; 	TOTAL 	97:•.212 

- sny.PLE = ? L-- 17'.= .  

AL2C3  
-SIC2 	65.:7' 	6.:. 

IP.,.:2.7 	I.C",:..1 
CAC 	.5

•  TIC2 : 	.1E:  
TOTAL 	100.9E) 	C.792.:.:C 

OXN0..--7 -6 

OXN0.=? -11 

I:5.12  

5T:1i.. u I 
';3.J. 

.0:j... 

.01U! 

1t4MgiFe=   
Ca: Mg: Fe = 

71.03   
1.74  69.79  28.47  , 	,• 	• 

0  94.90 

BIOTITE\? 

1.973 

K - 5.02 
AFM Ratio = 18.17 

Sample=? X70 ANOTHER 

ELEM  OX  STRUCT 

Ma0   10.51 

A1203 14.44 1.217 

9i02 39.1 2.795 

K20 10.58 .965 
.042 CaD .54 

TiO2 1.73 .093 
.016 14"0 .26 

FeO  14.83 .887 
7.9065 Tots]. 95.65 

Mg/Mg+Fe= 68.99 

a. t1..  Ft - 1.45 67.99  
Ca: Na: K = 4.17 0 95.83 

AIM  R.tio - 17.54 



S3 
Sample? 53 CORE K -FELDSPAR 	OXN0.=7 
ELEM 	OX 	STRUCT 

-7Wa20-----1.56--  :279 
41203 	17.47 1.899 

	

--67031 	 
K20 	14.4 	1.694 
ca 
Total 101.37 10.006  
Ca: 
Ca: 

--AFM 

Mg: Fe = 
Na: K = 
Ratio = 

100 
4.96 

0 	0 
13.44 81.6 

100 

-16 ----Siiiiiile=77-S3-ANOTHEA-CAMELLA 
_ --ELEA  OX-----SIMET---- 

61203 	17782 1.912 
S102 	66.32 6.038 

Na20  3.64 	.642 

	tigNOT=LI- -1 -6 

Ca0 	.83 	.081  
Total 98.28 	9.9802 
Ca:  Mg: Fe = 100 	0 0 
Ca: N-a-: K = 3.99 31.63-  64.38 
AFM Ratio = 100 

--SIET.-1-6=7-S3-ESOLVED-EDGE7OF-ABOVE OXN0-.-  
-ELEA 	OX -STRUCT--  _ 
Na20 	8.02 	1.367 

-A1-203----18783-1791 
*Si02 	69.39 6.097 
K2O  3.517393 
Total 99.91 	9.8077 

	

Ke-r--1=rn77-67 	22.33 
4Pm Ratio = 100 

Sample=? S3 EXSOLVED LAYER NEXT TO ABOVE 
--EEEN----ON----STRUCT 	 OXNO.=? 
Na20 1.62 .29 
41203 17.7 1.919 
S102 65.57 6.032 
K20 14.38 1 -.-687 
Ca0 69 .068 
Total 10b.b 9.9966 
Ca: Mg: Fe = 100 0 	0 
Ca: Na: K = 3.33 14.18 82.49 
AFM Ratio = 100 

-- ELEM 	OX 	STRUCT 
Sample=?  S3 LAYER  NEXT ABOVE OXN0.=? -16 

Na20 	8.07- 17378 
41203 	18.83  1.955 
-91G2 	68.93-6.672 
K20 	3.78 	.425  
Cal) 	.23 	.022 
Total 100.04 9.8523 

--Ua: Mg: Fe = 100 0 0 
Ca: Na: K = 1.21  75.51 23.29 

--ATM-Ratio = 100 

Sample=? S3 LAMELLA 	OXN0.=? -16 
ELEM 	OX 	STRUCT 
Na20 	3.02 .534------  

Sample=? $3 REPEAT ARIlUr 
ELEM 	OX 	STRUCT 

-Ri20  2.07  .369 
41203 	17.56 1.901 

-MIT -657T 6.033-  
K20 	-13.58 1.591 
CaO 	f.04 7102 
Total 101.74 9.9964 

--C731-ffal-re = 100 0 0 
Ca: Na: K = 4.95 17.9 77.16  
FWRt lo =T00 

Sample=? 93 FELDSPAR 
ELEM 	OX 	STRUCT 
Na20 	5.96 	1.031  
41203 	19.2 	2.019 
Si02 	67.03 5.981  
K20 	6.75 	.768 
Ca0 	.73 	.07  
TiO2 	.3 	.02 
Total 102.18  9.8885  
Ca: Mg: Fe =-1-0-0--O 0 
Ca: Na:  K = 3.75 55.16 41.09  
AFM Ratio = 100 

-SWIFFITEE1-83-ANUTHER LAMELLA 
itUEWUX 	5TRUCT-----  
Na20 	9.17 	1.558 
41203 	19.18 1.98 -----  

1 5102 	69.18 6.06 
.1.98 	.1122-7-  

1Fe0 	.25 • 	.019 
total 	--- 
Mg/Mg+Fe= 	0 
La: Mg. Fe = 	0 100 
Ca:  Na: K = 0 87.53 12.47 
AFM Ratfoi-E--98712 

Sample? 93 LAMELLA NEXT TO-AB-OVE 
OX--  5TROCT 
9 	1.529 

.41203 	18.97 1.959----  
,Si02 	69.49  6.088 
K2O 	2.15 	.241 
Total 102.35 9.817 

Na: K = 0 86.-38 13.-62 
AFM Ratio = 100 

-16 

Sample=? $3 ANOTHER FELDSPAR EXSOLVED LAMELLA 
ELEM 	OX 	STRUCT 
INa20 	8.42 	1.438  
41203 	18.83 1.954 
'S102 	69.08  6.082  
K20 	3.32 	.373 
Total 99.13 	9.8463 

--C-a-f- 7974.  20.6 
AFM Ratio = 100 

ELEM 
Na20 

OXN0.=? -16 

41203  
Si02 
K20  
Ca° 

17.61 1.896 
66.16 6.043 
12.28 1.431 
.73 	.071 

FeO 	.21 	.016  
Total 99.65 	9.9918 
Mg/Mg+Fe= 	0  
ciHFVe = 81.61 0 18T39----  
Ca: Na:  K = 3.49  26.23 70.28  
AFM Ratio 98734 

Sample=? S3 ANOTHER LAMELLA 
_ ELEm ----dk---  STRUCT 

Na20 	3.06 	.542 
41203 	17.82 1.917 
Si02 	66.09 6.032 
K20 	12.22 1.423 
CaO 	.81 	.079  
-Total 98.67 9.992 

Ca: Mg: Fe = 100  0 0 	 
CiT-Nar-K = 3.86--26.52 69.62 
AFM Ratio = 100 

OXN0.=? 

Sample=7- S3 ANOTHER LAMELLA 	T-fir 
ELEK 	OX 	STRUCT 
Na20 	1.68 	.301 

--A1-203 	177-47 --E-92J 

F-K20 	14.62 1.723 
Si02 	64.91 5.998 

,  CaO 	1.06 	.105  
Total 102.92--T0.0521 
Ca : mg:  Fe = 100 0 0 
Ca. Nä K4T93T4TJ4j93- 
AFM Ratio = 100 -16 

---SamPIe=? SS ANOTHER-IAKECCA  -017407=-77--=16- 

Na20 	8.66 	1.474 
--ATM 	18v93--179,6----- 
5102 	69.01  6.061 

--1K20 	2.8Z-732 
Ca0  .2  .019 
FeO 
Total 102.75 9.8568 

---Mg7Kg+Fe= 	0-  
Ca: Mg: Fe  = 45.24 0 54.76 
Ca: Na: K = 1.05E-M3-177-65-  
AFM Ratio = 97.71 



53, S4 
5ample=7 93 ANOTRER-LAMELLA 

	STRUCT 
Na20 	3.8 	.664 
A120 .--- 17.64 1.875 

6.101 - 
1.149 
.054 

9i02 67.68 
1(20 9.99 
CaO .56 
Fe0 .33 
Total 101.66 

6-5iii1e=7-S3ANOTHER-CAMEECA- 
ELEM----OX E STRU T  _ 
Na20 6.7 1.155 
A-1203 18.57 1.946 
Si02 68.21 6.065 

6.15 .697 
Ca0 .27 .026 
Total 102.96 9.8883 
Ca: Mg: Fe = 100 0 0 
Ca: Na: K =1.38 61.5 37.11 
AFM Ratio = 100 

.025 
9.8681 

---Kg7W4TFe= 	0 
Ca: Mg: Fe = 68.35 0 31.65 

---C-11-1441-K-7--=2:89---35757 61.54--  

_ AFM Ratio = 97.4 _ 

"0N0.'? -16 	Sample"? S4 LAMELLA 

ELEM 	bx 	STRUCT 	 
Na20 	6.92 	1.195 
A1203 	18.53 1.946 

--5i02 	67.78 6.041 
1(20 	5.69 	.647 	 

--Ca0-- 	 38 .036  
Fe° .56 .042  
r17f 9T.9073 
Mg/Mg+Fe= 0 

re-= 46.15---6-63.85----  
Ca: Na: K =  1.92 63.63 34.45 
FWRtTh = 

54 ANOTHER LAMELLA 

-TLEM --DX 	STRUCT 
Na20 	9.18 	1.555 
12D3 	I8.96f953 --- 
S102 	69.62 6.084 
K2O 	1783---:204 
Fe° 	.3 	.022 	 
Total 97.34-97'8184 
Mg/Mg+Fe= 	0 
ThiFe = 0 0 -ma-

Cat Na: K = 0 88.4 11.6 
--Arm Ratio =-77T8 

OXMO."? -16 

OXNO.=? -16 

OXN0...? -16 

Sample=? 53 LAMELLA NEXT TO  ABOVE 
ELEM 	OX 	STRUCT 	

OXN0.=? 
_ Na20 	4.54 	.793 

A1203 	18.62 1.977  
66.7 	6.007 

1(20 	9.08 	1.043  
.67 	.064 

TiO2 	.29 	.019  
Total 100.83 9.903 
Ca: Mg: Fe = 100 0 	0 

• 	Ca: Na: K = 3.37 41.74 54.89 
AFM Ratio = 100 

_16 ---Sle=? 54 LAMELLA NEXT-TO -ABOVE 
	 ELEM 	OX 	STRUCT 

Na20 	1.6 	.285 	-0XN07=:0-=16 

-emurs 
65.52 6.026 

CaO 	.79 	.078 	 
Total 99741---9:9948 
Ca: Mg: Fe = 100 0 0 
Cat Na:-E-=-3T82--r3794--82:74 	 
AFM Ratio = 100 

Viii5i1e=? 94 
lEULM 	UX----STRUCI 
Na20 	1.21 	.217  
-41203 	17.67 1.925 
Si02 	65.08 6.014 

-K20------15725-17778 
Ca0 	.78 	.078 
Total 100.5/ 	1070314 
Ca: Mg: Fe = 100 0 0 

AFM Ratio = 100 

 

Sample=? S4REPEAT 
'ELEM 	OX 	STRUCT 
Na20 	5.26 	.917 
A1203 	18.29 1.94 
Si02 	67.12 6.037 
K20 	8.61 	.988 
Ca0 	.47 	.045 
Fe° 	.24 	.018 
Total 102.81 9.9456 

--tig7FafF= 	0 
Ca: MA: Fe = 71.43 0 28.57 
CaNK 2.31--  47.01-5047 
AFM Ratio = 98.18 

OXN0.=? -16 

Sample=? S4 LAMELLA NEXT TO ABOVE  
ELEM 	OX 	STRUCT 	OXN0."? -16 2.88---751 
A1203 	17.71 1.907  
8102 	66.04--6-;035 
1(20 	12.31 1.435  
Ca0 	.67--  .067 
FeO .39 .029 
Total 98.57-- -9.9835 
Mg/Mg+Fe= 0 
Ca. Mg. Fe = 69.79 0 30.21 
Ca: Na: K = 3.33 25.35 71.32 
FWRitio = 97.05 

SamPle=? 94 	LAMELLA IN FELDSPAR 
ELEM 	OX 	STRUCT  
Na20 	3.12 	•552 

- A1203 	17.9 	1.926  
66.04 6.027 

K20 	11.96 1.393  
CaO 	.85 	.084 
Total 99.36 9.9822  
Ca: Mg: Fe = 100 0 0 
Ca: Na: K = 4.14 27.21 68.65 
AFM Ratio = 100 

OXN0.=? -16 

--S-ainTa.----77 $4 PYROXENE CENTRE' 
- ELEM 	OX 	STRUCT 
Mg° 	14.26 .796 
A1203 	1.16 	.051 
Si02 	52.12 1.951 
K20 	.24 	.011 
Ca0 	24.2 	.971 	 
T102 	.47  
Fe° 7.16 .224 
Total 102.68-4.0165 
Mg/Mg+Fe= 78.04 

---C11-1441 Fe = 48./7 1778--11725 
Ca: Na: K = 98.88 0 1.12  
AFM Ratio =2744 

 

SA-ANOTHER-LAMELEA- 

  

  

OXF-0.=? -16 
_ ELEM 	OX 	STRUCT 

Na20 	9.27 	1.569  
-4r203 	19.31 1.987 
Si02 	69.45 6.063  

-K20 	1.47 	.164 
Ca0 	.29 	.027 
Total 99.34 9.8079------  
Ca: Mg: Fe = 100 0 0  
Cal Na: K = 1.53 89.15 9.32 

 

 

AFM Ratio = 100 

  



ELEN 

:2102 

C86 

eir;0 
.F.25  
TCTAL 

 

OX  STmUC', 

	

-s1 	.425  
11,31 
1.5.32 	1.3:.13  
-12.21 4.282 

	

.95 	-1:3  
11.54 .  1.255 

	

.67 	.011  

.28 

	

V.:1.5  1.315 
'16.49 11.020 

T311 01,(17, 
62E:1  8TRI:71 -  

.:11263  

Si02  6.18 

C,3n 
 

:J.09 	.292 
p-n 

Skple=T SS FELDSPAR ABOUT  CORE MINERAL 
ELEI 	OX ---- STOCT 
Na20 	8.22 	1.396 

--A12037---2.1:9-4-23-266 
Si02  66.28 5.806  

--K20 	.66 	.073 
CaO 	2.71 	•254 
--Tot-el 100.31 -9.7957 

Ca: Mg: Fe = 100 0 0  
= CiNt 1T4.7481.02 4724 

AFM Ratio . = 100 

-Samere-=-7- 55\-7-BIOTITE-4GAIN` 

Sample.? T541 GLASS 

- ELEM  OX  STRUCT  
Na20  1.75  .186 
MO  .66  :054  
A1203 16.03 1.16 
5102  69:82 -3.814 
K20  -- 
Ca0  4.97  .271  
Fed  2.62 -  .12 
TOTAL 83.37 5.774 

• MG/Mb+FE=  31.03 
CA: MG:  FE = 62.58 11.61 25.91 
CA. NAT-F = 46.49--LF9.71 

55 , T541 
-.)-(Not.? -10 

_7ELEK 	 OX 	STRUCT 
Na20 .61 .074 

s.I2 .29.3 
A1203 26.12 1.938 

-S102 56.64 3.565 
K20 6.68 .537 
Ca° .55 .037 
FeO 6.21 .327 

---Total 90.1----67712 
Mg/Mg+Fe= 	47.26 
Ca: Mgl-F-6-7=7,-5763--44.6 49.77 
Ca: Na: K = 5.71 11.42 82.87 

-AFWRatic-T-=-60Z9Z 

I-541AMPHI8OLE\  

ELEM  OA 

Na20 	1.86 	.514  
12.93 2.749 

A1203 	12.17 2.045 
8102 	47.02 6.705 
K20  .84 	.153  
Cat)  11.45 1.749 

T.1.02 	.57 	.061  
Fe0  13.17 1.571 
TOTAL 93.4 15.547 
MG/MufFE=  63.63 

CA: MO:  FE = 28.82 45.3  25.89 
CA: NA: K = 72.39 21.27 6.33--  

SamPle=? T-541 AMPHIBOLE',  OXN0.=? -23 
ELEM -  STRUCT  
Na20 	2.05 	.577 
riU 	12.02 2.604  
A1203 13.45 2.304 
8102  43.9  6.378  
N20 	1.4 ' .259 
CU 	11.59 1.804  
1102  .68  .075 
Fe0  14.91 1.812 
luiAL 93.09 10.813 
116/Mu+FE= 	58.97  
CH: 	FE . 29 41.86 29.13 
CA: NA: K = 68.33 21.86 9.81  

Sample-. T-011 COAKSE AMPHIBOLE 

ELEM  OX  STRUCT - 
Na20  2.02  .567 
 OX140.=? -23 

M510  12.73 2.745 
A1203 12.75 2.174 
8102 	44.6 	6,45  
K20  1.04  .191 
CaO 	11.73 1.817  
TI02  .72  .078 
MnD 	.3 	.036  
FeD  14.1  1.705 
TOTAL 97.17 15.763  
MG/MOKFE=  61.69 
CA: MG: FE = 28.99 43.8 27.21 
CA: NA: K = 70.56 22.02 7.42  

NC/MC74-PE'  
CA: MG: FE . 29.32 
CA: NA: 	= 69.22 

Sample=? T541 AMPHIBIOLE 

-  FLFM 	OX 	STRUCT 
Na20  2.01  .554 

I 11r0 	9.85  2.089 
61203 15.91 2.669 
8102 	46.21 6.576  
1\20  1.16  .21 

1 CaC 	10.66 1.626  
; 1102  .63  .060 
FeO  13.6  1.618  
10T1L 91.11 	15.41 
MO/MO-L-FF= 	54..35 
Ct): NG: FE , 30.49 	.L7 30 34 
CA: NA: K = 68.03 23  , s e , 2 __ 

Sample=? T541 ANOTHER AMPHIBOLE 

F1 FM 	OX 	STRUCT  
' Na2O  1.79  .474 
1 1100 	6.58 	1.337  
1 61203 16.93 2.719 
1 S107 	53.2 	7,33?' 
K20  1.26  .22 

I  Ca° 	9.3 	1.359  
1 TiO2  .42  =043 
1  fe0 	9.91 	1.129  
, TOTAL 96.66 14.613 

MG/MG.IFFE= 	54.22  
CA: MO: FE . 35.53 34.95 29,52 

CA: NA: K = 66.2 23.09 10.72  

":",-; et 1 	(217 .̀ 

FLEM  OX  STRUCT 

.037'; 

S;C2  67.59 3.8 
2-Il 	3.13  , 1,1:3 

Ii 

TOrnL 81.72 5.738 

21.87  
NO: FE = 65.1 7,63 27,23 

rz; 4,A!' F = 49.18 	26.4  

*1OT(11_ 52.54 5.80 
21. 

CA: 16: PE = 
f.4): 	 22:z.? 

OXN0.=?  -23 



T541, 1860 

  

 

ro-  '11•!,)! 

	

ELEH 	STRHCT 

 

OXN0.? -10  Go. 	le ' T060 SPESSARTITE: 

-M0  .31  .077 

A1203  11.6? 2.290 
Si02  37.02 6.174 

      

                

                

                

   

.291.  

      

4 	J 

 

! Ca0  21:7  3.879 
.  

,  -  

 

11n0  12.81 1.

• 

81 

 

reD  14.03 2-.068 
Total 100.03 16.5376 

       

                 

  

I t.. 

              

                 

  

::!!! 

              

  

I 	:11-1 • 	I 

                 

           

Ca: Mg: Fe = 64.39 1.28 34.33• 

             

• 

      

OXNO.  -7 

Sample=? 1860 X-FELDSPARX 

OX  STRUCT 
2.27  .41 

18.88 2.056 
63.28  5.044 
12.42 1.463 

1,0XN0.=? -16 ELEM 

Ns20 
A1203 
0102 

K20 
CO  
TiO2 .48 	.033 
MnO  .33 	.G26 
FeO  1.36  .105 
Total 101-34 10.0311 .  

MA/Mg+Fe=  0 

CLEM  OX  STRUCT 

MO  .31  .038 

Si 02 
 

36.75 3.034 

■ -  .- 

Ca0 
 

17.91 1.584 

- 
Mn0 
 

16.3  1.14 

12.5  .063 

Total 99.4  8.1734 

Mg/Mg+Fe= 
 4. -Y1  

, Ca: Na: K = 4.83 20.83 74.34 Samp1e-7  T  860 GN3V 
CLCM  OX  STRUCT 

-MAO  .32  .039 
A1203  12.73 1.25 
S102  36.64 3.051 
1(20  .20  .03 
Ca°  18.3  1.633 
TiO2  2.01  .126 
MnO  16.33 1.152 
1-e0  13.4  .933 
Total 99.57  8.2128 
Cal  MA:  Fe  62.67 1.5 35.02 
Mg/Mg+Fe=  4.01 

Sample? 1 860 

- 

0144 PT 
 

OXN0.=7 -12 
ELEM  OX  STRUCT 

A1203  13.37 1.307 

Si02---- -36.51 34 .028 --  

1(20  .2  .022 

Ca0  18.62 1.655 

TiO2  2.02  .126 - 

Mn0  15.52 1.09 
FeO  13.39 .929 

LJ 	CS 101 . 06 8..031  

Ca: Mg: Fe = 62.93 1.75 35.32 
  

0XN0- -7 712  

  

1.  

  

  

OX 

 

   

     

Na20 .  

 

MAO   
A1203 

 

-4402   
K20 
Ca0  
TiO2 
Mn0  
Fe° 
Total 

.61  .097 

.51  .062 
15.82 1.521 
37.3  3.013 
.38  .039 
17.29  1.512 
1.08 .066 
15.94 1.102 
11.07 .755 

98.91  0.1974 
Ca: Mg: Fe = 64.92 2.66 32.42 
Cal  Hal N - 71.75 5.09 2.37 
Mg/Mg+Fe=  7.59 



Sample? 70-181 GRAIN NEXT TO ABOVE 
ELEM  OX  STRUCT 

--Ha-20  -81-97  1.525-   
A1203  21.58 2.231 
Si02  66.-29  5.01- 	 
1(20  .52  .058 

--IGo0  -2646 	.2-32 	  
Total 102.93 9.8607 
 .  100-0 -0-  

Ca: Na: K = 12.78 84.02 3.2 
"4. 

Sample=? 70 181-FELDSPAR-GRA-IN  CENTRE 

Na20  4.5  .788 
-14-1203--28-6-81 	3.064   
Si02  54.83 4.947 
	.27- -.434   

I C

- 

a0  11.38 1.1 

I Ca: Mg: Fe = 100 0 0 

 

.06  1.62 
AFM Ratio = 100 

Sample=? 70-181 EDGE OF ABOVE 
ELEM. OX  STRUCT 

1.929 
6.011 
1.475 
.087 
.025 

 

-9,-9949   
Mg/Mg+Fe=  0 

--Cat  Mgt Fe P-77.60.  0 22.32 
Ca: Na: K = 4.28 23.17 72.55 
AFM Ratio - 97.47   

Sample=? 70-181 ANOTHER GRAIN CENTRE_ 

ELEM 
 

OX  STRUCT 
Na20 
 

5.35  .927 
A1203 
 

27.47 2.897 
 58.1-2---5.199   

K20 
 

1.24  •141 
Co0 
 

7.31  .701 
FeO  .28  .021 
Total  102  9.8866   
Mg/Mg+Fe=  0 

Ca: Na: K = 39.63 52.4 7.97 
AFM Ratio = 98.57 

Sample-? 70 1O1-EGE-8F 	LATH-GRA1N- 
'CLEM - 	STRUCT 
N OXP a20  9.26  1.57 . 	1-6- 

A1203 17.87 
-540-2 65-6-6J,  
K20 12.62 
C30 .09 
FeO .32 
Total 103.53- 

OXN0.=? -16 

Si02  67.16 5.874 
'  

 
1(20  .54  .06 

I Ca0  2.01  .189 
Totpl 100.26 9-.-&587 
Ca: Mg: Fe = 100 0 0 

-Gal  Nat K  10-6-39-86-4-31. 	3 . 

AFM Ratio = 100 

Oen,ple? 70 101  rELEIGPAR- 
ELEM  OX  STRUCT 

--Ne20  9.64  1.639 
MNO  .46 	.06 

-41-203 	 
67.86 5.95 . 

1(20  .78  .088 
CaO  .99  .093 

.-F40   
Total 100.65 9.8999 
Mg/Mg+Fe  58,-25   
Ca: ma: Fe = 47.45 30.61 
Cat  N 
AFM Ratio = 90.78 

   

   

   

   

   

21.94 

 

   

70-181 
Sample=? 70-181 CENTRE OF ABOVE GRAIN 
	STRUCT 	 

Na20 	5.52 	.959 
-411203 	 
Si02 	56.64 5.077 

-N-20 	 
CaO  9.64  .926 

--Total 102,52-9.-9379-- 	 
Ca: Mg: Fe = 100 0 0 
Ca:  Na-I-K-P-48:51--54}1-24----1-r2O----  
AFM Ratio = 100 

Sample? 70-181 ANOTHER SPOT SAME GRAIN 

-E4-.EM----8X  CTRUGT   

Na20  4.67  .82 
-41-203  28.48 3.039 
Si02  54.74 4.955 

-1(20  ,72--=-,083 
Ca0  10.71 1.039 

Total 101.38 9.9773 
--Mg/Kg+Fe- 	0- 
Ca Mg: Fe = 96.2 0 3.8 

AFM Ratio = 97.37 

Sample? 70-181 EDGE CLEARER ZONE OF ABOVE 

-ELEM---OX  STRUCT   

Na20  9.49  1.607 

8102  67.72 5.916 

1(20  .44  .049  

CaO  1.59  .149 
L---Total 102,81- 9.8187  

Ca: ma: Fe = 100 0 0 
-081-Na-1 

AFM Ratio = 100 

Sample? 70-181ANOTHER PLAG. GRAIN 

ELEM  OX  STRUCT 

Na20  4.34  .761 

A1203  29.03 3.096 
-602 5 • 99-4r886 

1(20  .26  .03 

--C   
Fe0  .47  .036 

Total  103.15  9.7615   

Mg/MA+Fe=  0 
ca-M: Fe  -  0 3.03   

Ca: Na: K = 59.31 39.15 1.54 

ArM  io 

----SamPleP?  70 181ANOTMER-GRAIN  CENTRE 
 STRUCT   

Na20  4.5  .789 
A1203  28.36 3.024 
Si02  54.79 4.956 

--11420  .42----,048 
Ca°  11.14 1.08 
Fe°  .7  .053   
Total 100.87 9.9506 
Mg/Mg+Fe=- - -0--- 
Ca: Mg: Fe = 95.32 0  4.68 
Ca: Na: K = 56.34 41.16  2.5 
AFM Ratio = 96.61 

Sample=? 70-181  RIM K -FELDSPAR 
ELEM  OX  STRUCT 
Na20 
A1203  18.43  2.003 
S102 64.55--5.952 
1(20 14.33 

.86 
1.685 
.085 C30 

Total 101.23 10.0528 
---Ce4-Mg-t-4,-e-P--100  0 0 

Ca: Na: K = 4.05  15.59  80.35 

AFM Ratio-P-10 

-Settrp-ie.•?-20-+8-1--FEL-DSPAR-6RA-IN-
--ELEM 

Na20 
OX 
7.95 

STRUCT 
1.365 

Si02 
--1(20 

67.77 6.002 

Ca0 
 Total 

.39 

102.97 
.037 

7.9177 
Ca: MA: Fe = 100 0 0 
Ca:  Na4-K-P-1,-95  26.05---- 
AFM Ratio = 100 



70-181 

Total 97.73 	9.9131 
	Mg/M4-We---- 0 

Ca: Mg: Fe = 96.99 0 3 ..01 
K 	• 	 

AFM Ratio = 97.87 

Sample? 70-181 FELDSPAR MANTLING ABOVE 

	

Na20 	1.75 	.312 
	RUCT 	

OXN0.=? -16 

.95 	1.94 	3 

	

Si02 	65.08 5.996 

	

1(20 	37 1. 69  

	

CaO 	.85 	.084 

	

u 	1--102-i-55 	10.030 	 
Ca: Mg: Fe = 100 0 0 

K 	- 4.03-1 	4 • 
AFM Ratio = 100 

-- Sample--"?-70-480-4N0THER-GRA-IN--GENTRE- 

	

Na20. 	5.18 	.902 
-41203- ----28,08--2-,976- 	 

	

Si02 	56.07 5.04 

	

-1(20-- 	436-  
a0 	10.22 .984 
Tota-1-1-02,02- -9,9432 
Ca: Mg: Fe'' 100 0 0 

K - 	2-13 	 
AFM Ratio = 100 

Sample=? 70-181 EDGE OF ABOVE • OXN0.= 7  -16 
ELEM 	OX 	STRUCT 

	

N320 	2.99 	.529-- 
41203 	18.31 1.971 

-6i02-----65,55 	5,989 

	

1(20 . 	12.27 1.43 
--C 	  

Total 103.67 10.0051 

Ca: Na: K = 4.21 25.87 69.93 

	

AFM 	Ratio 	- 1-00 	 

---Semr+e -70--1-81-CORE-Of-PeAGTOCLASE 
--ELEM 	OX----STRUC 	OXMOr=1---1-6-  
Na20 	4.17 	.731 

--A-1205--  284-52-3-v035 	 
Si02 	55.08 4.973 

066----,076 	 
Ca0 	11.01 1.065 

T-PLAG. -GRAIN 

ELEM 
	

OX 	STRUCT 
Sample"? 70-181 CORE PLAGIOCLASE 
ELEM 	OX 	STRUCT 

	

No20 	4.35 	.764 
41203 	29.01 3.094 

	

-8,102 	54r08 	4.075 

	

1(20 	.43 	.049 
1.163 	 

Total 98.65 	9.9648 

	

---Sa4 	Mg: Fe 	100 0 0 	 
Ca: Na: K = 58.86 38.66 2.48 

	

AFM 	etio 	- 100 

-7-SamP-1-e"-? 	70 101 FEL-BSPAR-MAN-T.L-INO-A-BOVE 

	

ELEM 	OX 	STRUCT 

	

---4e20 	2.37 	.423 	 
41203 
0102  
K20 

	

FeO 	.66 	.051 
Total 	102.00 10.0152 	 

	

Mg/Mg-We= 	0 

	

--0a4--01g4--Fe-=-56.41 	0 43,59 	 
Ca: Na: K = 3.24 20.75 76.02 
Arm  Re-ti c 	94.93  

--Samrle=? 	70 -16+-FEEDSPAR-6RA1N 	LARGE 

	

---EtEM 	OX 	STRUCT 

	

Na20 	3.18 	.563 
41203 - 18.17 1.954 

	

Si02 	65.85 6.008 

	

K20 	12.11 1.409 

	

CaO 	.7 	.068 
Total 102.19 10.0018 
Ca: MA: Fe = 100 0 0 

	

Cal 	Nat K 	3.33 27.6 69.07 
AFM Ratio = 100 

Sample"? 70-181 FELDSPAR NEXT TO ABOVE 
ELEM 	OX 	STRUCT 
N220-----7,29 	1.25 	 
41203 	24.1 	2.528 
5102 	453 	 

	

1(20 	.66 	.075 

	

Ca0 	6.66 	.635 
Total 99.55 	9.9497 

-Ge4--Mg4-Fe-"-100 	0 	 
Ca: Na: K = 32.27 63.92 3.81 

' 	 

Sample=? 70-180 CLEAR EDGE TO ABOVE 

	

- ELEM 	OX 	STRUCT 

	

Na20 	10.01 1.697 

	

-440 	035 
A1203 	19.03 1.961 
Ci02  

	

1(20 	.77 	.086 

	

C30 	.48 	.045 	 

	

FeO 	.45 	.033 

	

Total-104,9---9,8837 	 

	

Mg/Mg+Fe= 	51.47 
--Ge4-014: 	Fe 	,-39,82--30,9-7--29. 2  
Ca: Na: K = 2.46 92.83 4.7  

.4 	.052 
20.39 2.101 
67.61 5.912 
53 	-,059---- 	 
1.13 	.105 
	.24 	oats 	 

Total 102.31 9.8872 
14-A/M1+Fe=--- 74--29------ 
Ca: Mg: Fe = 60 29.71 10.29 
Ca: Na: K = 5.82 90.91 3.27 
AFM Ratio = 93.75 

Sample=? c 70 -181clear feldsPar rim' 

	

-7-E6E11 	OX 	STR4ACT 

	

Na20 	8.12 	1.389 

	

Al2 	- 

	

Si02 	67.46 5.95 

	

K20 	3.24 . .364 	 

	

Ca0 	1.2 	.113 
Total 	100.05 9.0096 	 
Ca: Mg: Fe = 100 0 0 

	

Ca: 	Na: 	K - 6.06 74.44 19.51 
AFM Ratio = 100 

. Sample"? 70-181 feldspar grain in aggregate 

	

ELEM 	OX 	STRUCT 	. 	 

	

Na20 	4.11 	.72 

	

41203 	29.47 3.136 

	

SiO2 	54.34 4.903 

	

K20 	.27 	.031 

	

CaO 	11.35 1.097 

Total 101.64 9.9038 

Ca: Mg: Fe = 98.47 0 1.53 

	

Cat 	Ne 1( 	" 59,56-149,96 	1.68 
AFM Ratio = 98.93 

Sample"? 70-181 another grain 

	

ELEM 	OX 	STRUCT 

MAO 	.32 	.043 

Si 02 
	

55.64 5.01 
• 

CaO 
	

9.68 	.934 
2 	• 4. 

Total 101.55 9.9315 
• 

Ca: Mg: Fe = 93.31 4.3 2.4 
Ca:. 	Nat K =-50.07 43.1-1 	5.99-- 
AFM Ratio = 95.75 

17.62 1.909 
65.46 6.017  
13.22 1.55 

a-
Mg() 
41203 	 
Si 02 

CaO 



Sample=? 70-181 
ELEM  OX 

another clear feldspar 

STRUCT 

Na20 

A1203  17.92 
64.68 -8402- 

1.953 
5,-9-89  

1<20 15.18 1.791 

-.449-- -Ga.° 
Total 

-Ca 

1.1 
102.33 10.0369 

Ca: Na: K . 5.19 9.57 85.25 
AFM Ratio- -  100 

70-181,182,188 
Sample=? 70-102 RIM AROUND ABOVE 

ELEM  OX  STRUCT 

Ha-20  3-97  .696   

A1203  29.55 3.154 

 

--5-102 -53E54-4,84   

 

K20  .52  .06 

 

Ca0   

 

Fe0  .31  .023 

-Tota1--97,48 
Mg/Mg+Fe=  0 

Ca: Na: K = 60.75 36.14 3.12 

OXN0.•7  1-6  AFM Ratio-,..-98r56   

--SemPIep-9-70-1-82-FELDSPAR- 

 

ELEM  OX  STRUCT   

 

Na20  4.72  .826 

 

Si02  54.82 4.945 

K20  .-023   

 

Ca0  11.22 1.084 

Total 102.06  9.9464--   

Ca: MN: Fe = 100 0 0 
=   

AFM Ratio = 100 

--8-am,p4e=? 70  101 core ef-a-A-rtrirt 

ELEM --DX  STRUCT 

- Na20  4.49  .784 
A1203  28.24 3 
SiO2  55.81 5.03 

1<20  .89  .102 
Ca0  9.8  .947 

FaD  .65  .049 

Total 101.94 9.9127 

Ca: Mg: Fe = 95.08 0. 4.92 

AFM Ratio = 96.84 

Sample=? 70-182 PLAGIOCLASE CRYSTAL 

ELEM  OX  STRUCT 

6.85 	1.178--   

A1203  24.95 2.608 

K2O  .35  .04 

CeO  6.43  .611   

Total 100.84 9.8711 
-  100 -0,-0-  

Ca: Na: K = 33.41 64.41 2.19 

 AIM  LO - 100 

Sample=? 70-182 1<-FELDSPAR 

ELEM  OX  STRUCT 

Na20  3.08  .545  

A1203  18.26 1.965 

5i02  65.66 5.996 

1<20  12.23 1.424 

Ca0  .77 
Total 101.96 10.0061 

tU:  Fe - 
Ca: Na: K = 3.72 26.65 69.63 

-Af-ti- R=ti o  

SomPlcP?  70 180 SMALL CRNIN  OF FELDSPAR 

aMe 	76-1-82-ANGTKER-GRA1Kh  

- 

Na20 
 

2.7  .479 

Na20 
 

3.23  .572 

Si02  65.72 6.001 

Ca°  .71  .07 

Total 102.63 10.0162 

Ca: 
Ca: 
AFM 

Mg: Fe 
Na: K = 
Ratio = 

= 100 
3.4 
100 

0  0 
27.77 68.83 

Sample? 70-182 CLEAR EDGE 

ELEM  OX  STRUCT 

- 

A1203  28.21 2.996 

K20  .39  .045 

-C-a0  10,44-.969- 

Fe0  .26  .019 

 

Total 102.36  9.942   

 

Mg/Mg+Fe=  0 
-Ca.:- Mg: Fe-=-98,08 0  1.92---  

Ca: Na: K = 50.97 46.66 2.37 

---AF44-Rat-ro-=-98.75   

--SamPle=?-q8-482-CORE-FELDSPAR-

--9-EM----8X----8TRUC   

Na20 4.7 
28.9 

.823 
3.076 A1203 

8i02 54.59 4.929 

.22-- .026 1<20 
Ca0 11.4 1.103 

-4-ota1-40-2-c43--9, 9573   

Ca: Mg: Fe = 100 0 0 

Ca:  Na: K  - 56.-54 42.16 1.33,  

AFM Ratio = 100 

Sample? 70-182 EDGE OF ABOVE 

ELEM  OX  STRUCT 

 

--14a20 -  7.13 

A1203  23.48 2.459 

 

-9i82  62.63  5.563 

 

K20  1.53  .174 

 

CO  5.09  .484   

Total 100.73 9.9081 
Ca: MA' 
Ca: Na: K = 25.66 65.11 9.23 

 

AIM  stIo-•-4.00   

Sample? 70-188 PYROXENE 

 

- ELEM  OX  STRUCT 

 

-Wa20  1.74  .13   

MAO  9.94  .572 

A1203  1.-55  .07 

 

- Si02  50.58 1.953 
CeO  

I  
21.01  --,869------ 

 

MnO  .71-  .023 

 

Fe°  14.24--46   
Total 101.64 4.0771 

Mg/Mg+Fc-  ---55,44   

Ca: Mg: Fe = 45.71 30.09 24.2 
Ca:  Na4 K - .86.99 13.01 6   

AFM Ratio = 3.28 

OXN0.=? -16 

I SiO2  65.29 5.966 

.  

 

1<20  12.48  1r455   

1 Ca0  .81  .079 

--fat3i-96:01-5:993   i 
Ca: Mg: Fe = 100 0 0 

Cot  Ne  N  3.72 23.0 72-r2   

AFM Ratio = 100 

Sample? 70-188 ANOTHER FELDSPAR\? 

ELEM  OX  STRUCT 
Na20  5.8  1.007   

A1203  19.31 2.038 
SiO2  66.72 5.774   
1<20  7.32  .837 

1 Ca0  .77  .074 

 

Total 98.43  9.929 
Ca: MI: Fe = 100 0 0 
Ca: Na: K = 3.86 52.5 43.64 

AFM Ratio = 100 

--9amp4e-=?-70-488-ANOTHER-FELDSPAR-LATH-

Na20  5.12  .893 
A1203  1-9.26  2,042 

Si02  66.28 5.964 
1<20  8.36  .959   
Ca°  .86  .083 

--Total 98.54  9.-941 
Ca: Mg: Fe = 100 0 0 

Ca!  Na : K  4.29 46.15  49.56 

AFM Ratio = 100 

OXN0.=? -6 



HAU 
 

/.64  .446 

41203 
 

.95  .044 

-102 
 

50.6/ 1.984 

Ca0 
 

18.46 .775 

Mn0  .34  .011 

FeO •  19.07 .624 
Iota! 100.08 4.10.0 

MFA/M-1-Fe=  41.68 

La: MA. Fe - 42.01 24.1/ 33.82 

.Ca: Na: K = 78.05 21.95 0 
Fri hatio - 

datto-le-! hEFt.1-41 AbUVF\ 

LLEM  Ox  STNuCT 

N20  1.75  .132 

neU  Y.2/  .3.16 

41203  1.32  .06 

iU2 ,W.46 1.7"7-J, 

K20  .33  .016 

UdU  20.0  .10,J0 

Mn0  .39  .013 

Eeu  i.8i •J16 

Total 99.96  4.0863 

Ca: Ms t: Fe = 44.86 28.09 27.04 

	C a . 04  N  .J. , 1.39 	 
AFM Ratio = 2.77 

3ffrP e.r  - 	kr_r A 

EEIM 
Na20  9.13  1.545 

M AO 
	.b8  .07J 

A1203 20.67 2.125 
6/.61 5.898 
.41 .046 

OaLl  1.37 

1700  .23 

Total 99.9  9.8344 

Me/MAtFe.  81.52 

La: MD: Fe  38.18 34.0Y 7.76 

C3: Na: N = 7.45 89.88 2.68 

AEM Ratio = 

oomPle- . /v - 1UY ANUIME.F. FIKLI .XL.Nt 

LLEm 
Na20 
 

3.97  .305 

,.ad  .34d 

41203 .84 .039 

iO! b0.48 2.001 
Ca0 16.27 .691 

Hnu  .4b  .01u 

FeO  22.12 .733 
rULa. iuO,oa 4.134 

WI/M54-Fe=  32.19 

MS.   

aa: Na: K = 69.38 30.62 0 
AFPI 	R.tij  r777   

Sample=? 70-189 REPEAT ABOVE 

FLEM  OX  STRUCT 

1771.  .176---  

1:10 •  11.26  .64  

- --"-- -------- 
S,02  51.74 1.974 

 20.59 .  J 

Mn0  .38  .012 

t  13. 4  .41 6 

Total 100.21 4.067 
 60.61   

Ca: Me: Fe ,-- 44.71 33.51 -  

OX  SERUL1 

610. 

K20 
.1-8 
.017 

21.78 

70-188,189,193,214 
Sample=? 70-188 FELDSPAR GRAIN 

ELEM 	OX 	STRUCT 
Ns20 	4.09 	.721------- 
A1203 	19 	2.034 

1<

- 

20 	10.43 1.208 
Ca0 	083 	.0 	 
Total 98.43 	9.9952 
Cal 	Ag1 	re - 100 0 0 
Ca: Na: K = 3.98 35.89 60.13 

-AF4-Rat3o-=-4 	 

OXN0.=? -16 SamPle.,? 70-189 0NOrHER PYROXENEV. 

ELEM  OX  STRUCT 

ish,s20  2.56  .195 

f.10  7.15  .418 

A1203  .95  .044 

3102 .  50.6  1.987 

,ou 
Cr205  .22  .007 

3Th0 - - 

FeO 

 747T0 16 
 19.78 .65 
°UM .1.00.Y6---4-70352----  

MA/MAA- Fe...  39.14 
41.83 42.77--3534 ----  

Ca: Na: K = 79.75 20.25 0 • 
AFH MaL10 

 

Sample=? 70-189 . 

ELEM  OX 	STRUCT 

8o20  2.87  .218 

  

     

Semple=q-70-1-93-BIOTITE 
	-0XN0-. -..? --I-1 -. 

STRUC 
- Mg0 	16.21 1.745 

Si02 	39.8 	2.872 
K20 	-10.05 -.926 
Ca0 
	.6 	.046 

Ii 02 
	

3.18 	.172 
FeD 
	

17.42 1.051 
Total 95.27 	7.8829 
MA/MA-We= 	62.41 

	

1 .62 	1 
Ca: Na: K = 4.73 0 95.27 

--RFM 	Ratio 	- 

Samplc-? 	70 173- 	FELDOPAR AGAINST-ABOVE 

-EM 	OX 	CTRUCT 	 
Na20 	8.61 	1.48 
A1203 	19.01 	2.069 
Si02 	66.64 5.905 
K20  
CaO• 	1.07 	.102 

	

-T4-02---.-24 	.01 	 
FeO 	.84 	.062 
	Total 	70.06 9.9364----   

mgimg+Fe= 
ce:  Mg: Fe 	- 62.2 	0 37.-8 	 
Ca: Na: K = 5.41 78.51 16.07 
AM 	Ratio --94-35 	 

6amr1e -? -70-443 -FELDSPAR 
	

OXN0.=7 -16 

ELEM 	OX 	STRUCT 
Na20 	7.51 	1r61 	 
A1203 	20.57 2.121 

-S102 	67.66 5. 918  
K20 	.35 	.039 
Ca0 	1.39 	.131 
FeO 	.37 	.027 
Total 	97.33 	9r848-3----  
MO/Mg+Fe= 	0 

Ca: Na: K = 7.35 90.47 2.

• 

19 

	

Fe 	- 

-AFM-Ratio 	- 97.52 

Sample=? 70-214 FELDSPAR K-FELDSPAR 

'ELEM 	OX 	STRUCT 
Na20 	2.11 	.376 
A1203 	18.41 1.989 

	

6,903 	 
1<20 	13.36 1.562 
Ca0 	 
Total 101.82 9.9913 

Ca: Na: K = 4.06 18.61 77.33 
AFM  Ratio - 100 

-S-em-p-fe=9--7-0--2-1-4-SMALLER 	rCEDSPR12-61:24-1-N- 

ELEU 	OX 	3TRUC 
Na20 	1.68 	.3 
A1203 	10-r+1----1 	.994 
Si02 	65 	5.976 
	14.09 	1-.453 	 

Ca0 	.82 	.08 
Total 1-02.93 10.0037  
Ca: Mg: Fe = 100 0 0 

AFM Ratio = 100 

OXMO.-=? 	16 

OXN0.=7 -16 

AFM Ratio = 2.04 



SemPle=7 70-216 FELDSPAR NEXT TO ABOVE 
ELEM 	OX 	STRUCT 	OXN0.=7 -16 

-N20 	 -  
A1203 	17.95 1.946 

--aio 	 
K20 

Sample=? 70-275 ANOTHER 
ELEM  OX  STRUCT 

N320  1.65  .274 

A1203  * 18.17 1.974 
Ci02-----64.03  5.773 

K20  14.25. 1.675 

Total 103.69 10.025 

Ca: Na: K = 5.25 14.15 80.61 

Sample=? 70-275 ANOTHER SMALL FELDSPAR 

-ELEM  OX  STRUCT 

a 
A1203  17.82 1.938 

0102  65.06 6.002   

1<20  14.5  1.707 
CaO  .90  .097 
Total 100.61 10.0213 
Cat 
Ca: 
 Mat Fe 

Na:  K = 
= 100 
4.66 

0  0 
13.35 81.99 

AIM Ratio •. 100.. 

Samp1e=7-8TESSARTITE GARNer 
ELEM OX STRUCT 
A1203 21.77 4.03 
Si02 37.94 5.959 
CaO 19.58 3.295 
TiO2 .23 .  ;027 
MnO 18.07 2.404 
FeO 2.18 .286 
Total 101.74 15.9996 

--Md7MA e= 
Ca: Mg: Fe = 92.01 0 7.99  
tbTNä R-= -T00 0 0 
AFM Ratio = 87.57 

. Sample=? 71- 
ELEM 	dx 

70-220 FELDSPAR 
STRUCT  OXNO.=7 - 16 

,47-7 N320 
A1203 

2-68 
18.38 1.99 

K20 12.71 1.489 
1.63 .461 --Ca0 

Total 98.72 10.0525 
Ca! Mg: Fc  - 100  0 0 
Ca: Na: K = 7.57 22.43 70 

___AEM_Ratio_A-100  

7O-21L, 216, 220, 275,290 
---Gemr1-e.*?-90-290,-PLATE-Y-GREEN-MINERAL- 
-ElM OX ---STRUCT 
Na20 3.96 	.28 

-Mgt) 
A1203 1.81 .078 

K2O 1.06 .049 
8.6 p336- 

MnO .23 .007 
 	9,31- .284--- 	 

Total 99.75 	4.0992 
Ml/Mg+Fc- 	78.55 	 
Ca: Mg: Fe = 20.24 62.65 17.11 

-Ca:-Na:-N-=-50,53- -42.1-1- -7-.37- 	 
AFM Ratio = 2.86 

Sample=? 70-214 ANOTHER SMALL GRAIN 
ELEM 	OX 	STRUCT 

-He-20 	 
A1203 	18.44 1.992 
S202 	65.25 5.979 
K2O 	13.12 1.534 
CaO 	.81 	.08 
Total 102.91 9.9996 
Ca: Mg: Fe = 100 0 0 
Ca: Na: K = 3.94 20.45 75.6 
Arm 	Rat40-=-400 	 

OXNO '7 -16  

13.84 1.624 
eO  .03 	.084 	 
Total 101.91 10.0242 
eat 	 =-f00- 
Ca: Na: K =3.9 17.9i 78.19 

.56  .2 



--Sampleicer 71=184- PYROXENE 
ELEFOX 	STRUCT 

	

Na20 	4.46 • .344 

	

-Mg0 	4.6 
A1203 	1.25 	.059 

	

--sau2  50782023 

	

K20 	•23 	.012 

	

Mn0 	.56 	.019 
-Te0- -23.58 .784 

Total 102.11 4.126 
--1447Mgfnii;-7---.25783 

Ca: Mg: Fe = 36.71 16.35 46.95 
7-  uFT-  N41-1C=i-63 	-- 

AFM Ratio = 2.72 

--.6"1117.1e=7- REPEAT-ABOVE,  

	

ELEA 	OX 	STRUM' 

	

Na20 	4.45 	.343 
4.58 	.271 

1 A1203 	1.23 	.057 	 
EV102 	50.9 27024 

	

K20 	.23 	.012  

	

CaO 	14.38-7613 

	

Mn0 	•56 	.019 

	

FeO 	23.61 7785-  
Total 99.87 4.1243 

--Mg7M-d+Fe= 	25 
Ca: Mg: Fe = 36.73 16.24 47.03 
Ca: Na: K = 63.33 35.43 1.24 
AFM Ratio = 2.63 

DXN0.167 -=6-  

--Sm-IF1WE7-7I=184-BIOTITE AGAINST MAGNETITE 
ELEM 	OX 	STRUCT  
-giff-----118.03 1.925 

A1203 	12.04__1,016  
Si02 	4I.3 2.96 
K20 	10.39 .949  
CaO 	.54 	.042 
T102 	1.38 	.074 	 

-Wit) 	.25 	.015 
Fe° 	15.87 .951 	 
Total 90.57 ---7:7319 

	

Mg/Mg+Fe= 	66.93  
Ca MiFe = 1.44 65.97 -Y2.59 
Ca: Na: K = 4.24 0 95.76  
AFM Ratio 15.01 

Sample=? 71-184 ANOTHER glOTITE 

 

OXN0.=? -11 
ELEM 
Mg0 
A1203 
Si02 
K20 
Ca0 
TiO2 
MnO 
Fe0 

OX 	STRUCT 
17.02 1.834 
12.09 1.03 
40.49 2.926 
10.44 •963 

	

.44 	.034  

	

1.74 	.095 

	

.24 	.015 
17426 1.049 

Total 96.81 	7.9456  
Mg/Mg+Fe=, 	63.61 
Ca: Mg: Fe = 1.17 62.87 35.96 
Ca: Na: K= 3.41 0 96.59 
AFM Ratio = 15.16 

Sample=? 71-184 ANOTHER PYROXENE 
/ELEM OX STRUCT 

4- 14.5-20 
I 	MO 6.73 

2.71---.207---  
.394 

A1203 1.05 .049 
' Si02 51.02 2.004 
K20 .59 .03 
Ca0 17.99 .757 
Mn0 .37 .012 
FeO 19.43 .638 
Total 99.69 4.0901 
Mg/Mg+Fe 38.18 

= 42.31 	22.02 
Ca: Na: K = 76.16 	20.82 
MRtiä = 2.32 

OXN0.=7 -6 

35.66 
3.02 

71- 182,184 

_ 

Sample? 71-182 ZEOLITE??? . 	OXN0.=7 -10 
7ELEM 	OX 	STRUCT  
14120 	9.92 	1.044 

- A1203 	19.31 1.236  
-5101 ' 70-.04 3.804 
1(20 	.46 	.032 
--rd1ar-99775 671163 
Ca: Na: K = 0 97.03 2.97 
'AFM Ratio = 100 

Sample=? 71-182 BIREFRINGENT MINERAL 
ELEM 	OX 	STRUCT 	OXN0.=? -17 

-IFW20-----8.-12 1.686-  
MO 	.21 	.033 
AI-203 	.28 	•035 
Si02 	56.71 6.071 
CaO 
	

32.37 --3.712 
Cr203 	.28 	.024 

-MfiU 	2 	.1B1 
Total 97.44 

	
11.7428 

--Mg/Mg+Fe= 	100 
Ca: Mg: Fe = 99.12 •88 0 

K=-.-68.77-31-.-23--  0 
AFM Ratio = 34.65 

Sample=? 71-182 MINERAL NEXT TO ABOVE 

---ELEM 	OX 	STRUCT  
_ Na20•1.93 	.347 

A1203 	18.37 2.005 
64.08 5.932--  

1(20 	14.54 1.717  
Ca0 	.97 	.096 
Total 103.33 10.0978 
Ca. Mg. Fe = 100 0 	0 
Ca: Na: K = 4.44 16.06 	79.49 
AFM Ratio = 100 

Sample-7 71-182 1ST MINERAL AGAIN 

	

-EEEM -DX----STRUCT 	,OXN0.=7 -16 
Na20 10.02 1.69 
A120-3-  - -19.36 1 -.985 
Si02 69.64 6.06 
K20 	.42 	.047 
CaO 	.36 	.034 
Total 101.47 9.8161 
Ca: Mg: Fe = 100 0 	0 
Ca: Na: K = 1.92 95.43 2.65 
AFM Ratio = 100 

Sample-? 71-184 -MA6NETITE WITH ABOVE 
ELEM OX STRUCT- OXN0.=7  -8 
Na20 .86 .154 
MO .83 .113 

-A1203 1.37 .148 
Si 02 .52 .047 
Ti 02 1.45 .1 
Mn0 .22 .017 
Fe° 94.76 7.276 
Total 92.15 7.8555 
Mg/Mg+Fe= 1.53 
Ca: Mg: Fe = 0 	1.53 98.47 
Ca: Na: K = 0 	100 	0 
AFM Ratio = .99 

REPEAT ABOVE 
OX 	STRUCT 

Sample-? 
ELEM 
Na20 8.23 1.41 
A1203 19.4 2.021 
Si02 67.34 5.949 
1(20 3.44 .388 
Ca0 .67 .063 
TiO2 
FeO .22 .016 
--TotW1-100.43--9.8935 
Mg/Mg+Fe= 	0 

--C-ariMIT-Fe--79./b 0 2025. -  -- 
Ca: Na: K = 3.39  75.77 20.85  
AFM-Ratlo = 98744 



Sample=? 71-305 ANOTHER GRAIN 
- ELEM 	OX 	STRUCT 
--#1020 	2-.01 	.359--- 
A1203 	18.56 2.014 
Si02-----64.60 
1<20 	13.66 1.604 
C30 .91 .009 
Total 102.44 10.0206 
Ca:  Ml: 
Ca: Na: K = 4.34 17.5 78.17 

.ELEM 	OX 	S-TRUCT 	 
Na20 	2.12 	.377 

Si02 	64.99 5.964 
	13w22 	1.54 

Ca0 	.88 	.087 
Total 	102.9 	9.991 
Ca: Mg: Fe = 100 0 0 

--Ea: 	Na: K 	= 4.32 10.74 76.94 
AFM Ratio = 100 

-4-serple 	? 71 305-lc-FEL-DS-PAR- 
!LLCM 	OX 	STRUCT 
Na20 	1.83 	.326 
*A1203 	10.30 1.792 	 
SiO2 	64.98 5.974 

OXN0.=? 	16 

Ca0 	.9 	.089 
Total 	99.04 	10.0052---- 	 
Ca: Mg: Fe = 100 0 0 
Cat 	Nat-K-=-4-.36-18.9-51--7- 
AFM Ratio = 100 

Sample=? 71-305 ANOTHER FELDSPAR 
ELEM 	OX 	STRUCT 

A1203 	18.61 2.017 
5102 	64.7 5.949 
1<20 	13.73 1.61 
Ca0 	.94 	.073 	 
Total 102.47 10.0274 

Ca: Na: K = 4.51 17.41 78.08 

71- 184,262,30E 
Sample?71-184 GRANULAR  K-FELDSPAR  

	

--ELEM 	- 0X 	§TRUCT 

	

Na20 	1.84 	.329 
18---1.953 

Si02 65.28 6.007 
K20 13.99 1.642 
Ca0 .72 .071 
Total 100.09 10.0016 
Ca: 
Ca: 
AFM 

Mg: Fe 
Na: K = 
Ratio = 

= 100 
3.48 
100 

0 	0 
16.11 80.41 

Sample=?  71-184 PYROXENE OUTSIDE  ABOVE 
ELEM  OX 	STRUCT 	OXN0.4.? 

3772-  .284 
MO 	6.68 	.392 

-A1203----1702 .047-  
Si02 	51.07 2.009 

--Cat] 	16.42 .692 
Mn0 	.47 	.016 

-Yea 	20.4a .669 
Total 101.87 4.1092 

---Ma7M+Fe= 	36795 	  
Ca: Mg: Fe = 39.48 	22.36 38.16 
Ca 	Na: K = 70.9 	29.1 	0 
AFM Ratio = 2.17 

Sample? 71-184 ANOTHER PYROXENE'  
LEM : OX 

3.14 
STRUCT OX80.=? -6 

120 .238 
7  MO 7.71 .451 
--A1203 61 .029----  

Si02 50.91 1.997 
CO 17.63 .741-  
Mn0 .4 .013 

1V.48 639 
Total  101.95 4.1081 
Ha/Kg+Fe= 	41.38 
Ca: Mg: Fe = 40.47 	24.63 34.9 

-6 

---Cil-Ma: K :4775:69 	24.31 	0 
AFM Ratio = 1.31 

Sample=? 71-184 ANOTHER PYROXENE' 
ELEM 	OX STRUCT OX80.=? 

_ Na20 	2.67 
NO 	8.25 

.202 

.481 
--41-203 	.41 
Si02 	50.99 1.994 
Ca0 	18.91 
MnO 	.35 

.792 

.012 
FeO 	18.26 
Total 101.91 

.597 
4.0975 

Kg7171iTFe= 44.62 
Ca: Mg: Fe = 42.35 25.72  31.93  
-C-11-E.151-1 -79.68-21)732 0 
AFM Ratio = .87 

SAMPLE = 7 
. 

OXN0.=? 71-2.62 FELDSPAR . 
-16 

ELEM OX% 	STRUCT 
AL203 18.25 	1.9885 

102 64.45 	5.9572 • 

20 15.78 	1.8607 
GAO .94 	.0928 
TI02 .57 	.0394 
TOTAL 100.957 	9.93859 

SAMPLE = 	9 71-262 FELDSPAR 	OXMO.=7 -16 

PLEM OX% STRUCT 
AL203 18.76 2.0339 
SI02 64.75 5.955 
X20 14.86 1.744 
GAO .83 .0813 
TI02 .42 .0288 
FED .39 .0297 

TOTAL 102.806 9.8727 

--itamPle- 7 	71 305-Pi'ROXENE 
-€+EH 	0*----STRUC 	 
Na20 	.22 	.016 

-M10 	15 • 
A1203 	1.46 	.064 
Si-D2 	9--- 	 
Ca0 	23-.79 .946 

--TiO2 	 

3.-  

. 	 . 

FeO 	6.19 	.192 
--Tote-1-102-.793--4.0246 	 

Mg/Mg+Fe= 	81.68 
Cat 	Mat 	re = 49.1-44 	 
Ca: Na: K = 98.34 1.66 0 

-6 	AFM-Ratio 	- 2796- 	 

Sample...? 	71 305 	K 
-EtEM 	OX 	STRUCT   
Na20 	1.66 	.297 
A1203 	18.28 1.99 
Si02 	64.38 5.948 
K20 	14.26 1.681 
Ca0 	1.32 	.131 
Total 99.17 	10.0461 
Ca: Mg: Fe = 100 0 0 
Cal 	Nat K = 6.21 	14,00 77.71- 
AFM Ratio = 100 



71- 311 
Sample=? 71-311  
ELEM 	OX 	STRUCT 

A1203 18.76 1.978 

K2O 7.38 .842 
Ca0 
Total 99.72 9.9342 

--C-1:-Mg: - Fe -=-100 0- 0 
Ca: Na: K = 2.02 54.42 43.56 
-AM-Ratio= 100 

Sample=? 71-311 CLOUDY PART NEXT 
ELEM 	OX 	STRUCT 
Ri20-----6.67 T.1-48 
A1203 	18.91 1.979 - . 

STO2 	68707-67045 
1<20 5.89 .668 
Ca0 .36 .034 
Total 98.13 9.8737 
Ca: Mg: Fe = 100 0 	0 
Ca: Na: K = 1.84 62.05 36.11 
AFM Ratio = 100 

Sample.? REPEAT 
'ELgm. 	OX 	STRUCT 
Na20 	5.19 	.905 
A1203 	18.45 1.954 
Si02 	67.25 6.041 
K20 	8.55 	.98 
Ca0 	.47 	.045 	 
Thtil 100.2 9.9248 
Ca: Mg: Fe = 100 0 0 

--CiT-Nar-K = 2.33 46.-89--50.78--  
AFM Ratio = 100 

Sample=? 71-311 CLOUDY PART 
	

OX80...? -16 
--ELEM 	OX 	STRUCT 

3.14 	.555 
- A1203 	17.91 1.927 

S1O2 	66712--6.035 
K2O•  12.15 1.415 
CaU 	.054 
Total 99.41 	9.9863  
Ca: Mg: re = 100 0 0 
Ca: Na: K = 2.67 27.42 69.91 

--AFR- Ratc6-7=-T00 

Sample..? 71-311 ANOTRER PART CLEAR FELDSPAR 
ELEM 	OX 	STRUCT  
Na20 	6.81 	1.176 
A1203 	18.61 1.952  
9102 	6.04 6.055 
1<20 	5.98 	.679  
Ca0 	.35- 	.034 
Total 98.68 	9.8959 
Ca: Mg: Fe = 
Ca: Na: K = 

100 
1.8 

0 	0 
62.26 35.94 

--WFM-Ritio = 100 

Sample=? 71-311 CLOUDY PART NEXT TO ABOVE - 

ELEM 	OX 	STRUCT  
Na20 	7.33 	1.257 
A1203 	19.29 2.009 

---S-f02 	68.23 6.031 
• K20 	4.64 	.524 
Ca0 	.35 	.03.5 
Total 99.79 	9.8543  
Ca: mg: Fe = 100 0 0 
Ca: Na: K = 1.82 69.29 28.89 
AFM Railb = 100 

Sample? 71=31f CLOUDY PART OTHER SIDE 
:ELEM 	OX 	STRUCT 
Na20 	9.86 	1.667 	OX80.=?  
I03 	i917 1.97------  

9102 	69.78 6.082 
-R20 	.86----.095 

Total 100.23 9.8142 
--CaTr-N5T-K--15--9-4.-61 5.39 

AFM Ratio = 100 

Sample=? 71-311 ANOTHER GRAIN CLEAR PART 

Na20 	7.6 	1.291 	 
AT2O3 	17.17823 
Si02 	70.72 6.195  
1<20 	3.76 	.42 
CaO 	.21 	.019 
-Tori-1- 102.3 9.7488 
Ca: Mg: Fe = 100 0 0 

AFM Ratio = 100 

Sample? 71-311 CLOUDY PART NEXT TO ABOVE 
ELEM ----OX 	-STRUCT 
Na20 	4.96 	.866 	 

1873 	1.942 
Si02 	67.15 6.046 	 
1<20 	9.02 	1.036 

1 Ca0 	.46 	.044 
Total 99.83 	9.9337 
Ca:  Mg: Fe  = 100 0 0 
Ca: Na: K = 2.26 44.5 53.24 
AFM Ratio = 100 

Sample.? 71-311 CLEAR PART 
ELEM 	OX 	STRUCT 	 
Na20 	3.42 	.603 
A1203 	17.98 1.928 
SiO2 	66.4 6.042 
1<20 	11.51 1.336  
Ca0 	.57 	.055 
Total 101.63  9.9636 
Ca: ti: Fe = 100 0 0 
Ca: Na: K = 2.76 30.24 67 
AFMRtio = 100 

SamPle=? 71-311 . CLOUDY.PART NEXT TO ABOVE 
ELEM 	OX 	STRUCT 

--11-120 	8.21 	1.407' 
A1203 	18.11 1.886 
SiO2 	68.67-67069 
1<20 	3.05 	.344  

1 Ca0 
1 FeO 	1.3 	.096 
1 Teit-41-  92767- -9.8631 

Mg/Mg+Fe= 	0 
1--Cbl--Mdl-Fe =38.85 -0 61.15 

Ca: Na: K = 3.37 77.65 18.98 
AFM Ratio = 90.76 

Sample=? REPEAT ABOVE 
	

OXN0.=? - 6 
ELEM 	OX 	STRUCT 

-N420 	877-  1.406--  
A1203 	18.14 1.889 
S102 	68.-67 67068 --  
K20 	3.06 	.345 
-Ca() 	.64 -706 
FeO 	1.29 	•095 
--Tat11 -100754 9-A63 
Mg/Mg+Fe= 	0 

Fe = 38.71 0 
Ca: Na: K = 3.31 77.64 19.05  

-AFM Ratio = 90.86 

Sample=? cv6 71-311 exsolved feldspar 
--ELEM 	OX 	STRUCT 
Na20 	5.24 	.913 
-A-1203 	- 18.54 1.966 

7 Si02 	67.07 6.034 

50.34 

TO AgdVE 

KO 	8.44 	.969 
CaO 	.44 	.043 
Total 101.34 9.9247 
Ca: Mg: Fe = 100 0 0 

-16 	Ca: Na: K = 2.23 47.43 
AFM Ratio = 100 



71-311 
--giFtirra- 7 71-311 
'ELEM 	OX 

exsolvid-fiTaiiiiri-dark patch 
STRUCT 	-16 

-Ki n 4T8-4 .845-  	OXN0.=7  

A1203 18.2 1.931 
---- 67.-3-  6.057 

K20 9.18 1.054 
CaO .42 .04 
Total 99.84 9.9269 

--CiT-11T17  Fe =-100--0--0 
Ca: Na: -  K = 2.06 43.58 54.36 

= f00 

SamPle=7 c71-311 exsolved feldsparVI 

-M120 	4.64 	•813 
ELEM 	OX 	STRUCT 	

OXNO.=7 -16 

A1203 	18.14 1.931 
-ST02 	66997O49---  
K20 	9.6 	1.106 
C

- 

aO 	 
Total 100.44 9.9444 

--170-1.1W: Fe 1000   
Ca: Na: K = 2.29 41.4 56.31 
AFPrRatio 100 

Sample=? 71-311 feldsPar 
ITEM 
Na20 

_ A1203 
Si02  

--K20 
CaO 

OX 	STRUCT 
2.55 .454 
17.53 1.896 
65.77 6.036 
f325 1.551 
.62 .061 

OXN0.=7 716 

Sample? 71-0311 clear lamella 

Na20 	9.02 	1.53 
-41203 	-1:986 - 
S102 	69.45 6.076 	 

1(20 	1.87 	.209 
' Total 97,52 	9.8009 

Ca 	ITh'O 87;98--1-2762----  
AFM Ratio = 100 

Sample? 71-311 cloudy lamella 
--ELEM----0X----STRULI 
Na20 	1.07 	.192 
41203 	178r ---f:9-4-  ---- 
18102 	64.89 6.001 

1
1K20 	15.41 1.818F-----  
Can 	.83 	.083 
Total 99.27 	10.0336--  
Ca: Mg: Fe =  100 0 0 

I Ca: Na: K = 3.97--9717-8-67SZ---  
I AFM Ratio = 100 

05(NO.=7 -16 

FeO 	.27 
Total 100.4 

---HT/Mg41e= 
Ca: Mg: Fe = 

.021 
10.0191  
0 
74.39 0 25.61 

2.9-5--21797 75.6 

Sample=? 71-311 feldspar 	OXN0.=1 -16 

Na20 	9.21 	1.558 
Al2O3 	18.98 1.952 
5102 	69.83 6.093 
K20 	1.46 	.162 
Fe° 	.36 	.026 
Total 99.22 	9.7912 
Mg/Mg+Fe= 	0  
Ca: Mg: Fe = 0 0 100 
Ca: Na: K = 0 90.58 9.42 
AFM Ratio = 97.41 

--SW-Infe=? 71-311 exsolved lamella 
ELEM 	OX 	STRUCT 
Na20 	2.76 

__ A1203 	17.92 1.933 
-sr02- 65./8 6.01Y 

1(20 	12.85 1.5 
-COO 	.69 ----70611 

Total 100.38 10.0091  
Co: MA: Fe = 100 0 0 
Ca: Na: K = 3.31 23.77 72.92 

Sample=? 71-311 clear lame011a 
ELEM 	OX 	STRUCT  
Na20 	3.77 	.664 
A1203 	17.73  1.901 
5i02 	6Z752 6.048 
1(20 	11.21 1.3 	 

.56 	.055 
FeO 	.22 	.016 
To-t-a-1-99-.-2T- -9.9837 
Mg/Mg+Fe= 0 
Ca: Mg: Fe = 77.46 0 22.54 
Ca: Na: K = 2.72 32.89 64.39 
AFM Ratio = 98.34 



Appendix 5 

SPECIMEN AND LOCALITY LIST 

Catalogue of field specimens, analysed specimens and thin sections 

of specimens collected from the Port Cygnet alkaline rocks. Co-

ordinates are given for the southwest corner (in metres -3 ) of the 

kilometre square of the Australian Map Grid Zone 55 in which the specimen 

.occurs. The field.  numbers are marked on the transparency, which may be 

laid over the enclosed geological map for precise identification of 

locality. Two maps derived from an enlarged air photograph are provided 

for the Regatta Point area, covering the squares 5218 504, and 5219 504. 

The scale of these maps is approximately 1:1500. 

Thin sections are labelled 	and polished thin specimens t. 



Field 
Specimen 
Number 

UTGD No. 
Co-ordinates 

(x10 -3) Rock Type 

CY1 60267 t 5225 517 Syenite porphyry 
CY2 60268 t 5225 517 ft 
CY3 60269 t 5225 517 Fine grained hornblende porphyry 
CY4 60270 t 5225 517 Syenite porphyry 
CY5 60147*t 5224 515 Syenite porphyry 
CY5D 60146 t 5224 515 Dolerite 
CY7A 60148*t 5216 504 Syenite porphyry 
CY7D 60149*t 5216 504 11 
CY7E 60150*t 5216 504 11 

CY8 60151*t 5218 504 ft 

CY10 60152*t 5222 501 ft 

CY11 60153*t 5226 516 ” 

CY12 60343 t 5218 508 Sanidine porphyry 
CY13 60154*t 5220 503 ft 

CY14 60155*t 5220 503 Syenite porphyry 
CY15 60271 t 5220 503 Sanidine porphyry 
CY16 60156*t 5220 503 11 

CY17 60272 t 5223 502 Syenite porphyry 
CY18 60157*t 5219 501 It 

CY19 60158*t 5224 507 Sanidine porphyry 
CY21 60159*t 5219 505 Syenite porphyry 

CY22 60160*t 5219 505 Hornfels 
CY23 60161*t 5219 505 Sanidine porphyry 
CY24 60273 t 5220 519 Syenite porphyry 
CY25 60162*t 5220 519 If 

CY26 60163*t 5218 506 Leucocratic hybrid 
CY27 60164*t 5218 506 Orthoclasite 
CY28 60165*t 5218 506 Syenite aplite 
CY29 60166*t 5218 506 Hybrid 
CY30 60167*t 5218 506 Syenite aplite 
CY31 60168*t 5218 506 Orthoclasite 

CY32 60169*t 5218 506 Orthoclasite 
CY33B 60170*t 5218 506 Hybrid 
CY34 60171*t 5218 506 ft 

CY35 60172*t 5218 506 ft 

CY36 60173*t 5218 506 Melanocratic hybrid 
CY38 60274 t 5215 504 Sanidine porphyry 
CY39 60275 t 5215 504 11 

CY40 60274*t 5217 506 ft 

CY42 60276 t 5218 506 Hornfels 
CY43 60342 t 5218 506 
CY44 60175*t 5218 506. Sanidine porphyry 

60176*t 

CY45 60177*1.  5220 505 Syenite porphyry 
CY45A 60178*1. 5220 505 11 

CY45B 60179*1. 5220 505 11 

-CY45C 60180*1. 5220 505 It 
CY46 60181 t 5220 505 Sanidine porphyry 

* analysed specimen 
t polished thin section 



• 

• 

• 

Field 
Specimen 
Number 

UTGD No. 
Co-ordinates 

(x10 -3 ) Rock Type 

CY47A 60182*t 5224 518 Syenite porphyry 
CY47B 60183*t 5224 518 vl 

CY47C 60184*t 5224 518 II 

CY48 60185*t 5224 518 II 

CY49 60186*t 5225 519 II 

CY50 60187*t 5215 505 Dolerite 
CY51 60277*t 5223 520 Syenite porphyry 
CY52 60188*t 5223 518 1, 

CY52D 60189*t 5223 517 Dolerite 
CY53 60190*t 5222 516 Syenite porphyry 

CY55 60191*t 5222 501 11 

CY56 60192*t 5222 501 Sanidine porphyry 
CY57 60193*t 5222 499 Dolerite 
CY58 60278 5220 504 Sanidine porphyry 
CY60 60194*1. 5220 503 II 

CY61 60195*1. 5220 503 11 

CY62 60196*1. 5220 504 Syenite porphyry 
CY63 60197* 5220 504 ty 

CY64 60198*1. 5220 504 It 

CY65 60279 	I-  5220 504 It 

CY67 60199*1. 5220 504 ,1 

CY69 60200*1. 5221 502 11 

CY70 60201*1. 5220 503 It 

CY71 60280 t 5220 503 II 

CY72 60281 t 5219 504 It 

CY73 60202*1. 5218 504 Sanidine porphyry 
CY74 60203*1. 5215 502 II 

CY75 60204*1. 5220 506 1, 

CY76 60205*1. 5220 506 Syenite porphyry 
CY78 60206*t 5217 506 Sanidine porphyry 

CY79 60207*1. 5217 506 Syenite porphyry 
CY80 60208*t 5217 506 Sanidine porphyry 
CY81 60209*t 5217 506 II 

CY82 60210*t 5217 506 Hornfelsed sandstone 
CY83 60211*t 5217 506 Syenite porphyry 
CY84 60212* 5217 506 Sanidine porphyry 
CY85a • 60213*t 5217 506 It 

CY85b 60214*t 5217 506 It 

CY85c 60215*1. 5217 506 It 

CY86 60216*1. 5217 506 it 

CY87 60217* 5217 506 Syenite porphyry 
CY88 , 60218*1. 5216 506 le 

CY89 60219*1. 5215 502 II 

CY90 60220*1. 5215 502 It 

CY91 60221*1. 5217 500 Hornblende porphyry 
CY92 60222*1. 5217 500 Sanidine porphyry 
CY94 60223* 5218 508 II 

CY95 60224*1. 5219 508 11 

CY96 60225*1. 5219 506 Aplite 

* analysed specimen 
t polished thin section 



Field 
Specimen 
Number 

UTGD No, 
Co-ordinates! 

(x10 -3 ) Rock Type 

CY97 60226*1. 5219 506 Aplite 
CY98 60227*1. 5216 506 Sanidine porphyry 
CY99 60228*1. 5216 506 Aplite 
Cy101 60229*1. 5219 506 Melanocratic hybrid 
CY102 60230*t 5219 506 VI 

CY103 60231*t 5219 506 iv 
CY104 60232*1 5219 506 Hybrid 
CY105 60233*1. 5219 506 Melanocratic hybrid 
CY106 60234*1. 5219 506 fl 

CY107 60282 t 5219 506 IV 

CY108 60235*1.  5219 506 to 

CY109 60236*t 5219 506 11 
CY110 60237* 5219 506 Hybrid rock 
CY111 60238*1. 5219 506 Melanocratic hybrid 
CY113a 60239*1. 5219 506 Leucocratic hybrid 
CY113b 60240*1.  5219 506 II 
CY113c 60241*1. 5219 506 I, 
CY114 60242*1. 5219 506 Iv 

CY115 60243*t 5219 506 It 

CY116 60244*1.  5219 506 It 

CY117 60245*1. 5219 506 Melanocratic hybrid 

CY118 60246*1. 5219 506 Altered dolerite 
CY119 60283 t 5219 506 vt 
CY120 60247*1. 5219 503 Syenite porphyry 
CY121 60284 5219 506 Melanocratic hybrid 
CY122 60285 5221 508 Sanidine porphyry 
CY123 60248*1. 5221 508 to 
4 	.., 60249*1. 5219 506 Hybrid 
18 60250*1. 5219 506 It 
JR 60251*1.5 5218 506 Garnet trachyte 
RP4 60252*11 5218 506 Hybrid 

RP10 
RP17A,B 

60253*11 
60254*11 

5219 
5219 

506 
506 ft 

RP19 
RP20 

60255*11 
60256 If 

5219 
5219 

506 
506 ft 

RP2Ople 60257*11 5219 506 IV 

RP2Odk 60258*11 5219 506 
RP25 60259 11 5219 506 IV 

RP30 60260*11 5219 506 It 

S4 60261*1.  5219 506 Syenite porphyry 
S10 60262*1. 5219 506 If 

X44 60263*1. 5217 506 Sanidine porphyry 
X50 60264*t 5219 504' If 

Amph2- 
Amph7 60265*1. 5219 501 Amphibolite inclusions 

H 60266 t 5218 506 Hornfels 

analysed specimen 
t polished thin section 
T thin section 



Field 
Specimen 
Number 

UTGD No. 
Co-ordinates: 

(x10 -3 ) Rock Type 

70-181 60286 5 5219 506 Hybrid 
182 60287 5 5219 506 11 
183 60288 5 5219 506 Syenite-aplite 
184 60289 5 5219 506 Hybrid 
185 60290 5 5219 506 II 
186 60291 5 5219 506 ft 

. 	188 60292 5 5219 506  

.191 60293 5 5219 506 11 
192B 60294 5 5219 506 It 
193 60295 5 5219 506 II 
194 60296 5 5219 506 Syenite-aplite 

70-195 60297 5 5219 506 Hybrid 
196 60298 5 5219 506 It 

197 60299 5 5219 506 
199 60344 5 5219 506 
200 60300 5 5219 506 It 

204 60301 5 5219 506 Aplite 
205 60302 5 5219 506 
208 60303 5 5219 506 
210 60304 5 5219 506 Hybrid 
211 60305 5 5219 506 It 

70-213 60306 5 5219 506 
214 60307 5 5219 506 
215 60308 5 5219 506 
216 60309 5 5219 506 It 

218 60310.5 5219 506 It 

219 60311 5 5219 506 It 

220 60312 5 5219 506 
221 60313 5 5219 506 /I 

223 
224 

60314 5 
60315 5 

5219 
5219 

506 
506 tt 

70-228 60316 5 52.9 506 II 

229 60317 5 5219 506 It 
230 60318 5 5219 506 It 

255 60319 5 5219 506 Aplite 
. 	" 	275 60320 5 5219 506 It 
71-172 60321 5 5219 506 • Hybrid 

175 60322 5 5217 506 Tinguaite 
176 60323 5 5217 506 Syenite porphyry 
177 60324 5 5217 506 Hybrid 
179 60325 5 5217 506 Hornfels 

71-180 60326 5 5217 506 Sanidine porphyry 
181 60327 5 5219 506 Hybrid 
182 60328 § 5219 506 Sanidine porphyry-tinguaite 
183 60329 5 5219 506 Hybrid 
184 60330 5 5219 506 If 

185 60331 5 5219 506 Aplite 
186 60332 5 5219 506 Hybrid 
187 60333 5 5219 506 Aplite 

5 thin section cut from Tasmanian Department of Mines specimens. 



Field 
Specimen 
Number 

UTGD No. 
Co-ordinates 

(x10 -3 ) Rock Type 

71-213 60334 g 5219 506 Fine-grained sanidine porphyry 
245 60335 g 5219 506 Hybrid 
246 60336 7- 5219 506 it 
247 60337 g 5219 506 II 
248 60338 § 5219 506 It 

249 60339 g 5219 506 11 
' 	252 60340 § 5217 506 Hornfels 
254 60341 g 5217 506 Sanidine porphyry 
255 62201 § 5217 506 II 

256 62202 § 5217 506 it 
257 62203 § 5217 506 Hybrid 

71-259 62204 g Sanidine porphyry 
261 62205 § 5217 506 Hybrid 
262 62206 § 5217 506 Sanidine porphyry-tinguaite 
267 62207 § 5217 506 Garnet trachyte 
272 62208 g 5217 506 Sanidine porphyry 
274 62209 g 5217 506 I, 
275 62210 § 5217 506 Fine grained sanidine-pyrite 
276 62211 § 5217 506 Fine grained sanidine porphyry 
277 62212 g 5217 506 Hornfels 
278 62213 § 5217 506 Sanidine porphyry 

71-280 62214 g 5218 506 1, 
281 62215 g 5218 506 Leucocratic hybrid 
282 62216 § 5217 506 It 
284 62217 g 5218 506 It 
286 62218 § 5218 506 Sanidine porphyry 
287 62219 g 5218 506 Leucocratic hybrid 
290 62220 g 5218 506 If 

292 62221 	g 5218 506 tl 
294 62222 § 5218 506 it 
297 62223 § 5218 506 1, 
298 62224 § 5218 506 11 

71-302 62225 g 5218 506 Melanocratic hybrid 
305 62226 g 5218 506 It 

307 62227 g 5218 506 Leucocratic hybrid 
309 62228 g 5218 506 Melanocratic hybrid 
311 62229 g 5218 506 Leucocratic hybrid 

- 314 62230 § 5217 506 Sanidine porphyry 
317 62231 § 5217 506 Fine grained sanidine porphyry 
318 62232 § 5217 506 Hornfels 

71-595 62233 g Melanocratic hybrid 
596 62234 g Sanidine porphyry-tinguaite 
597 62235 § Leucocratic hybrid 

g thin section cut from Tasmanian Department of Mines specimens. 



Appendix 6 

MAPS 

Five maps or overlays have been included in Appendix 6. 

Map 1 is a transparent overlay of the Kingborough sheet (see later) 

kindly supplied by the Tasmanian Department of Mines. On this, most of the 

specimen localities have been marked. Thus to identify the specimen with 

the geological map, the overlay is placed on the map and their coincidence 

is noted. 

For areas of closer sampling along the western shore of Port Cygnet, 

Maps 2 and 3 are at a larger scale. These cover Regatta Point, the area 

around Langdons. Point and the shoreline south of there. The areas 

covered by these maps are indicated on Map 1. 

The Tasmanian Department of Mines, Kingborough sheet is part of the 

1:50,000 series of the Geological Atlas of Tasmania and covers the geology 

of the Port Cygnet area. This is Map 4 and the 1:500,000 Geological 

Map of Tasmania is Map 5. 


