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QUARTZ NORMATIVE PLUTONIC ROCKS OF INTERIOR ALASKA
AND THEIR FAVORABILITY FOR ASSOCIATION WITH GOLD

By
L.E. Burns,! R.J. Newberry,2 and D.N. Solie!

oD TON

Several plutonic bodies in interior Alaska are known to host gold-bearing veins; several others are spatially
associated with gold-bearing veins, hornfels, skarns, and gold placers. Moreover, recent new discoveries of gold-
bearing and gold-associated plutons in interior Alaska have highlighted the possibility that unknown gold deposits
exist.

To facilitate the exploration process, a tool to determine the likely gold potential for little-explored plutons
in the area was needed. In this paper, the gold potential for interior Alaska plutonic rocks is investigated by
applying discriminant functions developed by Newberry and Bums (1989) for major-clement analyses. The
discriminant functions statistically determine the extent to which the composition of an upaltered Alaskan plutonic
rock resembles major-oxide compaositions of unaltered plutonic rocks associated with gold deposits elsewhere in
the world. Hence, a discriminant score generally predicts the favorability of a given pluton for associated lode- or
placer-gold deposits. However, the discriminant equations are not applicable to the pervasively altered plutonic
rocks characteristic of porphyry Cu-Mo deposits.

To accomplish this project, both new and published major-oxide and trace-clement analysss of plutonic rocks
in interior Alaska were compiled (apps. 1, 2). These data have been combined with plutonic outlines and contacts
as published in geologic maps (sheet 1), and with published geochronological dates on the plutons to further
understand the plutonic-related gold potential in interior Alaska (sheet 2). The gold discriminant scores are
included on sheet 2.

DATA FROM PLUTONS IN INTERIQOR ALASKA

Whole-rock chemical analyses for major oxides and selected trace elements were compiled from published
and unpublished reports. New analytical data from both old and new samples were generated and added to the
compilation (apps. 1, 2). Many of the new samples were obtained from the collections of the United States
Geological Survey, collected by Florence Weber, Helen Foster, Terry Keith, and Rick Wilson. The cooperation
of these individuals for the use of these samples is gratefully acknowledged. Additional new data are from
samptes collected by Thomas E. Smith (DGGS) and by Rainer Newberry (University of Alaska - Fairbanks).
Sources of previously published data are listed in appendix 3. Pluton map outlines (sheets 1, 2) are adapted from
published maps that are listed in the references.

Previously unanalyzed samples were tested by X-ray Assay Laboratories, Don Mills, Ontario, Canada,
except for samples with 88RN prefixes, which were analyzed by Bondar-Clegg, Vancouver, British Columbia,
Canada. Many of these new data were released as DGGS Public-data Files 90-13 and -16, on the Big Delta and

Eagle Quadrangles, respectively.

Ages of the plutons, mainly based on K-Ar analyses, are compiled from published references (app. 4) with
sorme previously unpublished dates contributed by Smith. Radiometric dates, compositional data, and plutonic
outlines of the Mississippian gneiss domes (Dusel-Bacou and Aleinikoff, 1985) are not included in this study.

DISCRIMINANT ANALYSIS FOR "NONPORPHYRY"” PLUTONIC GOLD POTENTIAL

The concept that plutonic rocks bave distinctive major-oxide and trace-element signatures when associated
with particular types of ore deposit is not spew. Many geologists accept that plutonic tin deposits are associated

) Alaska Division of Geologicat & Geophysical Surveys, 794 University Avenue, Suile 200, Fairbanks, Alsska $9709-3645
2D¢pll‘ll‘l‘b¢ﬂl of Geotogy, University of Alaska, Feirbanka, Alaska, 99775



with so~called tin granites (Taylor, 1979), characterized by highly fractionated chemistry and a low oxidation state
(Swanson and others, 1988). Orn the basis of both major- and minor-element chemistry, Chatterjee and others
(1983) used discriminant analysis to distinguish between Sn- and U-favorable granites in Nova Scotia. Similarly,
AMAX geologists determined in the 1970s that many porphyry molybdenum deposits are sssociated with high-
silica rhyolites exhibiting a characteristic major- and trace-element signature (White and others, 1981).

The current study originated by hypothesizing that if the goid in plutomc-related gold deposits (for example,
Au-rich skarus) were truly pluton-derived, the plutonic rocks would probably have a diagnostic major-element and
trace-element chemistry (Leveille and others, 1988). Performing discriminant analysis on hundreds of chemicat
analyses of unaltered plutonic rocks from around the workd—both spatially associated and oot spatially sssociated
with gold deposits—indicated that discriminant equations could be created that effectively separated gold-
associated plutons from nomgold-associated plutons for 8 wide range of compositions, from diorite to granite
(terminology used herein from Streckeisen, 1973).

To develop the discriminant functions, Newberry and Bums (1989) stored major-oxide compositions of 655
quartz normative plutonic rocks from about 150 geographic locations in a computer database. About 40 percent
of the rocks in the datahase were known (o be related to lode-gold or placer-gold deposits. By using a statistical
discriminant program, the computer created equations (technique discussed further in app. 5), based on the
chemical analyses in the database, that predicted to what extent an unaltered plutonic rock composition resembled
compositions of plutonic rocks elsewhere associated with gold deposits. The subset of variables that yielded the
best success rate included Si0,, Al,O3, Fe,203‘ FeO, MgO, CaO, Na,0, K50, F&ZO:,/FcO, and an alkalinity
term ‘A", where A = Na;O + K50 + 16 - (0.372*810,).

The statistical method that worked well in predicting the associstion or nonassociation of plutons with gold
produced quadratic equations; hence, the detailed interaction of variables can not be easily described. However,
the major discnminating factor for separzting gold from nongold associated plutons was the oxidation ratio
(Fe,04/Fe0), which has also been noticed by others (Leveille and otbers, 1988). In our collection of worldwide
data, 94 percent of the nongold plutons had a Fey04/FeO > 0.6, whereas 87 percent of the gold-related quartz
normative plutons had a Fe;05/FeO < 0.6 (low oxidation state). The overlapping analyses are most easily
classified as gold or nongold by quadratic discriminant analysis.

We thus use the discriminant functions to predict which plutons are likely to be associated with gold but can
give the reader no easy way, other than the oxidation ratio, to determine what the discriminant functions are
doing. This unalterable fact lends this report a "black-box™ quality that we can currently do vothing about. We
can only state that we are satisfied, on the basis of the low error rates (app. 5), that the set of discriminant
equations Newberry and Bums (1989) developed can be used to predict the likelthood of gold association for
unaltered rock samples from quartz-normative plutops, and that it predicts more accurately than by using the
oxidation ratio only.

LIMITATIONS ON THIS PARTICULAR SET OF DISCRIMINANT FUNCTIONS

Several important limitations concerning the applicability of these particular discriminant equations to
random plutonic rocks must be emphasized. First, the chemical effects of alteration on the original magmatic
composition of a rock causes major complications; ooly analyses from relatively unaltered rocks can be used.
Second, the pervasive alteration characteristics of "porphyry-type™ deposits makes their chemical signatures
somewhat different from those of other plutonic rocks (Leveille and others, 1988); hence, rocks from these
deposit types are not applicable to this particular discriminant analysis. The term “nonporpbyry" plutonic
discriminant was adopted as a shorthand notation herein for the plutonic rock analyses applicable to this study.
Third, although wany alkalic (oepbeline-normative) plutons are associated with gold deposits, they seem to follow
somewhat different chemical patterns than quartz-normative gold-associated plutons; hence, only quartz-normative
plutonic rocks were included in the discriminant analysis. Fourth, plutons showing evidence for strong chemical
fractionation, as indicated by high levels of incompatible elements such as Rb, Li, and Y, are rarely associated
with gold deposits (Leveille and others, 1988). Analyses with known high levels of these elements were not
inciuded in the database, but unfortunately, such trace-element data are not generally available. Inclusion of some
of these high-Rb, pongold-associated granites in the database could be a source for minor errors conceming



granites associated with gold; however, because these rocks form a very minor part of the database, it should not
be a cause for major concern. Fifh, aplites do not appear favorable in the discriminant analysis, evea if from a
gold-rich system.

Several compositional restrictions belp to determine which rocks are either too altered to be used with the
current set of discriminant equatioms or are too evolved to be associated with major gold deposits. These
restrictions were used for the database and include the following:

1. Normative corundum must be ess than 3; values higher than 3 generally indicate altered rocks.

2. Y > 0and < 50 where Y = (100 * pormative quartz)/(normative quartz + normative feldspars);
values above 50 represent altered or nonigneous rocks.

3.  Acmite, hematite, Na-metasilicate, or Ca-metasilicate, indicative of altered rocks, must not be present
in the norm.

4. Rb content, if known, must be less than 400 ppm.

An analysis that does not conform to the first three criteria may still come from a plutonic system that produced
gold, but it would be too altered to be analyzed with the existing set of discriminant equations. The fourth
criteria, involving high Rb, indicates that the rocks bave undergone a high degree of chemical evolution and hence
are not likely to be associated with gold deposits (Leveille and others, 1988). Unfortunately, the Rb content is not
generally available, and some discriminant scores for granites with high Rb contents are probably reported in
appendix 3. However, our experience with the discriminant scores from rocks with Rb levels > 400 ppm shows
these discriminant scores are always very low (generally less than 52; scoring discussed below) and refiect the low
probability that they are associated with gold.

PRETATION OF THE DI -ANALYS T

The result of a discriminant function is a8 sumber between O and 100; & score of 100 indicates that the
composttion of the sample is indistinguishable from those of the nonporphyry gold-associated pluton composition
data set; a score of O indicates the opposite. The score is pot directly proportional to the amount of gold present,
but is a good estimate of whether the sample belongs to a plutonic system that had the capability of depositing
some gold.

The posterior probability shown herein (fig. 1; sheet 2; app. 3) is an avernge of discriminant scores from the
set of five discriminant functions of Newberry and Burns (1989). We view these average posterior probabilities
in the following light:

- values over 95 - excellent probability for association with nonporphyry gold,

- values over 80 - probably associated with gold,

- values above 60 - possibly an altered rock from & good gold system or an unaltered rock from a gold-poor
system,

- values below 60 - probably not associated with nonporphyry gold.

In addition, our experience indicates that when two analyses are available from one pluton that have widely
varying scores, such as 95 and 0, it is probable that one or both of the analyses is not representative of the pluton.
For example, one sample might be from an aplite dike (which usually classifies as unfavorable) or a lamprophyre
dike (usually classifies as favorable) with the other coming from the main plutonic body. Altermatively,
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Figure 1. Gold favorability as predicted by the discriminant functions of all available analyses from interior-
Alaska plutons.

mineralogical alteration might cause the chemical analysis to appear more favorable (for example, by lowering the
Fe,04/FeQ ratio) or less favorable (for example, by raising the ratio). It may be possible to determine, by
exarmination of the major- and minor-element analysis, if alteration is a problem.

The areal extent of a pluton should be considered in assessing the meaning of a given Miscriminant score
because pluton-related gold deposits, as with other plutonic-related deposit types (such as Sn and Mo), appear to
be concentrated (n the country rock just above the pluton or in the uppermost part of a pluton; also, the areal
extent of plutonic exposure generally increases with depth into a given pluton. In the case of tin deposits on the
Seward Peninsula, for example, Swanson and others (1988) have shown that the ratio of lode- to placer-tin
production is inversely related to the areal extent of the associated tin granite. A similar relationship might be
expected for gold-related plutons. For example, in the Fairbanks area the 35-sq-km Gilmore Dome aad the
10-sq-km Pedro Dome plutons are drained by major gold placers and surrounded by a small number of gold-
bearing veins, but themselves contain few known gold-bearing veins. In contrast, the 2.5-sq-km Monte Cristo
pluton near Fairbanks is drained by a few small gold placers, and cootains the 4 to 6 million-oz (geologic
resource) Fort Knox deposit. Similar logic applied to other areas in interior Alaska would indicate that the
viciniry of a large “gold-favorable® pluton might be favorable for plutonic-related gold (most likely placer), even
though the pluton itself might contain little gotd. However, a given "favorable” pluton with a very large areal
extent would probably be unfavorable for either lode or placer gold.

DI ION-

Compositional data, shown on a normative compositional diagram, show that quartz sormative plutons in
interior Alaska range from diorite to alkali-feldspar granite (fig. 2). Our sample data indicate(s) that the majority
of plutonic rocks in the interior are granodiorite and granite.
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Figure 2. Streckeisen-LeMaiire (1979) diagram showing normative mineral compositions of plutonic rocks in
interior Alaska. Nepheline normative analyses excluded. Rock names are: 2 - alkali-feldspar granite; 3 -
granite; 4 -granodiorite; 5 - tonalite; 6 - alkali-feldspar quartz syenite; 7 - quartz syenite; 8 - quartz
monzonite; 9 - quartz monzodiorite; 10 - quartz diorite; 11 - alkali-feldspar syenite: 12 - syenite; 13 -
monzonite; 14 - monzodiorite; 15 - dlorite and gabbro.

Compositions of rocks in interior Alaska predicted to be strongly or moderately essociated with gold are
shown io figure 3. The plutons in interior Alaska that were predicted by the discriminant functions to be
associated with gold deposits span the range in composition; however, two major compositions of plutons and
dikes seem to be most gold-favorable in the interior. Most plutons with strong gold favorability (scores above 95)
have compositions of or near granodiorite (fig. 3). Most other rocks with very favorable compositions for gold
associgtion contain less than 20 pormative quantz*100/(normative quartz + feldspars) (fig. 3); almost all rocks of
the intenior with a low normative quartz/(normative quartz + feldspars) cootent are predicted to be very strongly
gold-favorable and bave scores greater than 99.9. Most of these analyses are from dikes.

Figure 4 shows compositions of interior Alaska rocks that are either not predicted to be associated with gold
or are associated with & very weak gold system. Importantly, figure 4 shows that not all granodiorites or all low-
nonmative quartz rocks appear favorable for gold. This is probably a function of the plutonic oxidation state-—a
lower oxidation state may favor gold enrichment (Leveille and others, 1988)-—and may also be related to chemjcal
variables not yet understood.

Since Tnassic time, three major periods of plutonism bave occurred in the interior: eacly Tertiary-Late
Cretaceous, Early to mid-Cretaceous, and Early Jurassic (fig. 5; app. 4) and have been noted by other workers
(Wilson and others, 1985). Gold favorability appears to vary with pluton age (figs. 6a-¢). The Early to mid-
Cretaceous plutons in the study area generatly appear much more favorable for gold than the early Tertiary-Late

Cretaceous plutons. Data are available for only two Jurassic plutons; one of these appears favorable for gold
association.
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Figure 3. Streckeisen-LeMaitre (1979) diagram showing fields of pluonic rocks predicted by the discriminans
Sfunctions 1o have moderate to very good gold favorability. Field outlined by solid line with hatchures
contains most samples predicted to have very good gold favorabiliry (discriminant score more than 95); field
outlined by dashed line contains most samples predicted so have moderate to good gold porential
(discriminant score berween 80 and 95). Numbers, shown where data points plot away from most analyses,
are: 9 -discriminant score greater than 99.9; 4 -discriminant score berween 95 and 99.9; and
3 - discriminant score berween 80 and 95. Scoring discussed in text. Diagram nomenclature as in figure 2.

The average composition of each dated pluton shows that the early Tertiary-Late Cretaceous plutons are
generally more evolved than the Early to mid-Cretaceous plutons (figs. 7a<). Grauites and alkali granites are
more common in Tertiary time, whereas granodiorites are more common in mid-Cretaceous time. The diagram
also shows that granodiorites of early Tertiary-Late Cretaceous age are favorable for gold association, despite
their young age. This snggests that the most important factor for gold association in the interior is composition;
a Tertiary date does not necessarily indicate poor gold potential. However, more Early to mid-Cretaceous plutons
than early Tertiary-late Cretaceous plutons have the right compositions to yield high gold favorability. Not
enough data are available for Jurassic plutons to draw strong conclusions about their gold potential or even their
composition. The Jurassic pluton with a low average normmative quartz/(quartz + feldspars) does have a
moderately favorable gold score.

The discriminaat scores correlate well with the presence or absence of known lode or placer gold. Plutonic
rocks in major gold districts (Fairbanks, Circle, Richardson, Fortymile areas) tend to have high scores, whereas
plutonic rocks in areas Jacking gold deposits (for example, the Tanacross - northern Nabesna Quadrangles and the
southern Eagle Quadrangle) tend to have low ones. There are also large areas where plutonic rocks show high
favorability scores, but where little gold is known to be associated (for example, much of Big Defta Quadrangle),
Some of this we interpret as due to deep levels of erosion, especially in the srea berween the Shaw Creek fault and
the Harper Jineament, where plutonic bodies 30 to 60 km across are present, probably representing erosional
levels at Jeast 3 to 5 kmm below the plutonic cupolas. In other cases, insufficieat exploration may account for the
lack of known gold. For example, sampling by DGGS in the upper Chena area (Albanese, 1984) indicated the
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Figure 5. Histogram showing available K-Ar dares and one Rb-Sr date on interior-Alaska plutons younger than
Triassic. Sources for the data are given in appendix 4. Divisions for the age data used in this report are based
on this diagram. early Tertiary-Late Cretaceous, 50-78 Ma, Early 10 mid-Cretaceous, 85-136 Ma, and Early
to Middle Jurassic, 174-198 Ma.
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presence of gold-bearing skarn, vein, and hornfels in an area not previously recognized as gold favorable. These
gold-bearing samples surround plutons for which our statistical analysis indicates have high gotd favorability.

Although a detailed discussion of the various plutons and gold relations in the study area is beyond the scope
of this report, a short synopsis of the major granodiorite-granite plutons and a discussion of the low quanz
normative rocks is informative.

FAIRBANKS AREA

Many analyses for two moderately large plutons, Gilmore and Pedro Domes, in this major gold producing
district were available. Both of these plutons intruded at about 90 Ma. Plots of favorability scores on a
pormative compositional diagram show that the less evolved rocks tend to be rated more favorably for gold
(figs. Bac). Onmnce the composition changes from grapodiorite to granite, the calculated gold potential drops,
indicating that the discriminant equations tend to favor the more mafic rock types. This might indicate & problem
in the original data sets used to create the discriminants or it might indicate that granite per se is generally
unfavorable for gold. If the latter hypothesis is correct, a major release of gold-bearing fluids might occur near
the change from granodiorite to granite. Of further interest in the scores of Gilmore Dome pluton is that the high
scores are in two concentrated areas (sheet 2). One of these high-favorability areas was mapped by Blum (1983)
as being a distinct unit - granodiorite. The other cluster of high favorability scores occurs in the northwestern
part of the Gilmore Dome pluton; the geochemical analyses of this area also suggest granodiorite composiston.
Thus, many large plutons of basically one age may contain several units of varying gold favorsability.

Chemical analyses for the smaller Monte Cristo pluton, which hosts the Fort Knox gold deposit, yield high
favorabilities for plutonic related gold, with posterior probabilities of 97.4 percent and 68.2 percent.
Petrographic examination indicates that the latter sample is more abundantly chloritized, which may explain the
low score. Interestingly, both samples were collected long before the gold deposit was known to exist and the
two samples were collected in a menner identical to other samples from the Fairbanks area.

GARDINER FLUTON

The only known Cretaceous pluton that has uniformly poor gold favorability scores is the Gardiner pluton,
southeast of Tok (fig. 9). All chemical samples and the two K-Ar dates are from the southwestern edge of the
large area mapped as one pluton (sheet 1). Although the Gardiner rocks exhibit a moderately high Fe,04/FeQ
ratio (0.5 to 1.0, compared to values of 0.1 to 0.3 typical of Fairbanks area plutons), the values are not too high
to generate a favorable gold potential score. This suggests that severai (possibly independent) compositiopal
variables are important in the gold discriminant functions. There are no known lode or placer gold deposits near
the Gardiner pluton.

TOK-TETLIN PLUTON

This Cretaceous pluton contains quartz monzonites and quartz monzodiontes with compositions strongly
predicted to be similar to gold-related plutons (fig. 10). The two granite analyses are less favorable, suggesting
apain that the gold potential decreases with chemical evolution. The Tok-Tetlin pluton is very large (100 sq km
exposed), and any associated gold deposits may have been eroded away long ago. There 2re some small lode—gold
(Berg and Cobb, 1968) and placer-gold (Cobb, 1973) occurrences on the porth and northwest margins of the
pluton. Cobb (1973) speculates that some of the Tertiary conglomerate-hosted gold of the Chistochina district has
been derived from a source north of the Denali fault and east of the Chistochina district. The Tok-Tetlin pluton
could be such a source.

HOPE SUITE
The Lime Peak, Quartz Creek, aud Mount Prindle plutons, referred to by Burns and Newberry (1987) as the

Hope Suite, crop out northeast of Fairbanks and have ages near 60 Ma. These granite plutons are known to be
associated with small tin occurrences (Menzie and others, 1983; Burton and others, 1985; Newberry, 1987). Rb

- 10 -
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Figure 9. Gold-favorabiliry scores for the Gardiner pluton, southeast of Tok, shown on a Streckeisen-LeMaitre
(1979) diagram. Fields as in figure 2; numbers as in figures 7a-c.
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Figure 10, Gold-favorabiliry scores for the Tok-Tetlin pluton, south of Tok, shown on a Streckeisen-LaMuitre
(1979) diagram. Fields as in figure 2; numbers as in figures 7a-c.
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values are commonly > 400 ppm, indicating a poor gold potential; the set of discriminant functions was oply
applied to samples with Rb < 400. The samples with Rb < 400 yielded low discriminant scores.

Diorite dikes (which are not numerous) yield the only favorable gold scores within the plutons (fig. 11).
Gold is only about 10 ppb in veins, hornfels, and skarns surrounding these plutons. Thus, the placer gold present
south of the Mount Prindle plutan probably is related to either nearby alkalic plutons or to a monplutonic source
instead of the Mount Prindle pluton.

CIRCLE HOT SPRINGS AND TWO-BIT PLUTONS

Geologic mapping and K-Ar dating by Wilkinson (1987) indicated two major plutonic ugits in the Circle
district: a 77-Ma granodiorite-granite unit (Two-bit pluton) and 2 59-Ma granite and alkali-feldspar granite unit
(Circle Hot Springs pluton). The Two-bit pluton is less evolved than the Circle Hot Springs piuton, and although
chernical analyses from both plutons yield both high and low gold favorabilities, the scores from the Two-bit
pluton are generally higher (fig. 12). Many analyses from the younger pluton have high Rb; correspondingly, the
discriminant functions predict very low favorability for gold. These scores are not shown on sheet 2 and
appendix 2 in accordance with the Rb criteria for the discriminant functions, but are all less then about 50. Mafic
dikes, similar to those in the Hope Suite, were favorable for gold. Gold-bearing, altered, granitic rock crops out
near Miller House, at the northwest end of the district. The spatial association between placer gold and plutonic
rock in the district suggests some genetic Jink, although some nonplutonic sources are aiso implicated (Yeend,
1987).
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Figure 11. Gold-favorability scores for the Hope Suite plutons and mafic dikes, northeast of Fairbanks, shown on
a Streckeisen-LaMaitre (1979} diagram. Fields as in figure 2; numbers as in figures 7a-c.
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shown on a Streckeisen-LaMairre (1979) diagram. Fields as in figure 2; numbers as in figures 7a-c.

LOW-SILICA ROCKS

Wortdwide nepheline normative rocks and low-silica rocks [normative quartz/(oormative quartz + feldspars)
<0.20] are commonly associated with gold. The discriminant functions we used do not deal with nepheline
normative rocks. Most of the low-silica rocks in interior Alasks are predicted by the discrimjnant equations to be
favorable for gold association. Many of these rocks are Cretaceous, are present as dikes, and could be related 10
larger plutons at depth.

CONCLUSION

On the basis of the discriminant analysis for gold minerslization favorability for nonporphyry granitic
plutons, interior Alaska has some plutons that are very gold favorable. Mid-Cretaceous plutons in the interior are
more likely to be associated with gold than are the early Tertiary ones. The younger group of plutons js generally
more evolved-—with proportiopately more granite—than are the older groups.

The composition of a pluton is the most critical factor in predicted gold favorability. In the intedor,
granodiorite plutons are most likely to be associated with gold-—probably near the granodiorite-granite border---
with a low Fe;04/FeO ratio and rocks with low silica-alkali ratios. This generalization may be true because
plutonic rocks of a given age in a given area have probably encountered similar crystallization and water-loss
histories. In other regions, quanz dionte and tooalite (rather than granodiorite) may have the strongest predicted
assocjation with gold. However, plulons everywhere that have low silica contents should probably be jnvestigated
for their gold potential.
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NUMBER
SAMPLE
QUAD
SH02
AL203
FE203
FEO
FEO*
MGO
CAD
NA20O
K20
TIO2
P205
MNO
H20+
H20-
coz2

Lol

SUM

NUMBER
SAMPLE
QUAD
5102
AL203
FE203
FEO
FEO"
MGO
CAD
NA2Q
K20
TIO2
P205
MNO
H20+
H20-
co2

LOI

SUM

1

74AFr313  75AS[538 75AFr217S

Bigh
71.10
15.10

6.50

2.00

2.45

0.90

3.00

3.00

3.50

0.32

0.15

0.03

0.68

032

0.08

100.68

167
30547
Cir
76.40
12.70
0.41
0.40
0.77
0.00
0.64
4.38
3.38
0.04
0.02
0.08

1.00
93.42

2 3
BigD BigD
66.80 66.08
15.64 16.59
0.77 0.98
3.39 2.78
4,08 3.604
1.727 1.58
4,22 393
2.94 3.156
3.28 3.39
0.54 0.51
0.09 0.22
£.09 0.08
0.81 -
0.08
0.22 —
100.62 99.31
168 189
KM147 CH81
Cir Cir
76.03 76.62
12.98 12.63
0.15 0.24
1.83 1.81
1.98 2.02
0.09 0.1
0.74 0.74
2.85 2.68
5.88 5.64
017 0.19
0.04 0.04
0.05 0.05
100.79 100.73

4
75AFr2184
BigD

69.95
14.64

0.77

2.27

298

0.89

2,52

.18

422

0.32

017

0.07

100,70

5

8

J2AFr216 TOAWr119

BigD
69.80
14.20

071

2.00

2.64

0.95

2.50

2.62

4.94

0.33

0.09

0.07

BigD
75.40
13.20

0.59

0.10

0.83

0.10

0.00

3.85

4.54

0.04

0.02

0.02

7
PVF1-1-63
Tan
42.87
1.7
7.88
4.78
11.98
13.82
9.56
an
1.88
2N
0.96
0.18
0.39
0.45

8
PVF2-9-62
Tan
42.84
10.45
4. 64
8.14
12.31
14.38
9.96
3.78
1.83
2.67
1.03
0.17
0.15
0.27

9
63AFr2c
Eag
58.90
1517
1.7%
5.37
8.94
3.4a
6.18
2.08
432
0.76
0.51
0.16
1.09
0,00

89.89

175
CH57
Cir
76.00
12.93
0.41
1.80
217
0.04
0.76
an
6.20
0.14
0.04
0.07

10
G4AFr2
Eng
66.51
15.97
1.08
3.19
4,18
1.65
4.01
292
3.21
0.59
0.10
0.09
0.72

Q.00

100,04

176
1933
Cir
71.82
14,80
Q.52
2.68
3.186
0.81
3.44
293
2,82
0.35
0.10
0.09

T
G4AFr70
Eag
€8.30
15.70
0.50
2.40
2.85
1.20
.00
2.90
3.30
0.47
0.15
0.07
0.94

0.08

25.99

177
PM278
Cir
72.30
14.69
0.09
2.01
2.09
0.42
1.35
3.04
8.48
0.32
0.1
0.07

100.88

12
EBAFr66
Eag
64,40
172.10
2.00
2,20
4,00
1.30
5.00
3.60
2.30
0.42
0.21
0.10
0.83

0.01

99.47

178
KMmi114
Cir
64.78
17.14
1.1
.31
4 85
1.00
4.05
3.24
4.14
0.73
0.22
0.09

100.41



NUMBER 13 14 1§ 16 17 18 18 20 21 22 23 24
SAMPLE GBAFr2038 B9AWrB7 B9AFr4B5S 69AFIG74 G9AFrEB9 6IAFI00 BIAFrI0T T7OAFr179 TOAFr225 70AFr312 7OAFr372 TOAFr417a

QUAD Eag Eog Eag Eag Eag Eag Eeg Eag Eag Erg Eag Eag
5102 85.70 73.70 59.20 71,20 66.00 E5.87 61.78 S8.80 86.00 65.10 74,80 85.10
AL202 15.90 14.20 13.60 15.30 16.60 18.72 13.24 15.60 17.10 14.60 14.20 16.80
FE203 1.10 0.40 2.10 0.30 0.60 1.45 1.75 1.80 1.60 1.80 0.28 0.78
FEQ 3.20 1.20 470 1.60 3.10 2.80 5.37 4.70 1.70 2.50 Q.84 3.40
FEO* 4.19 1.58 8.59 1.87 3.64 3.90 6.94 6.41 4 412 1.09 4.08
MGOD 1.50 0.32 4.40 0.53 1.50 1-31 3.32 3.70 1.20 2.10 0,14 1.70
CAD 4,10 1.20 5.70 1.90 3.50 4.74 5.57 7.10 3.90 4.00 0.84 4,00
NA20D 2.70 3.00 2.20 3.00 2.90 3.20 257 2.8Q 4.80 3.00 3.10 2.40
K20 2.60 4,10 4.10 3.60 2.90 2.72 4.31 2.60 2.850 4.40 4.B0O 3.70
TiO2 0.47 0.10 0.58 0.22 0.52 D.68 0.74 0.65 0.42 0.44 0.13 0.54
P205 0.15 0.05 0.41 0.0% 0.17 0.60 0.51 0.36 019 0.25 0.13 Q.13
MNO 0.10 0.05 0.14 0.08 0.08 0.14 0.15 0.14 0.07 008 Q.00 0,03
H20 + .91 0.75 1.00 0.79 1.10 0.48 0.95 0.73 0.7 0.83 0.88 | .89
H20- —_ . - - — — - - -
co2 0.01 0.01 0.04 0.07 0.08 0.00 0.00 0.01 0.06 0.38 <0.05 <0.05
Lol = = = = o = = = = =
sUM 99.44 99.08 98.27 98.68 23.05 100,49 100.26 99.09 100.24 99.46 99.94 99.45
NUMBER 179 180 181 182 183 184 185 186 187 188 1BS 190
SAMPLE CH58A CH33 CHS4 LP10 LP19 LPS4  LP21218 LPES LP83 LPE9 LP102 LP104
QUAD ’ Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir
$i02 71.13 €9.19 7271 74.00 7450 75.50 75.00 76.70 77.30 77.00 77.40 76.50
AL203 15.51 16.83 14.75 12,70 12.30 12.30 12.30 12.40 12.10 12.30 12.40 12.20
FE203 0.10 0.59 0.34 --- 0.26 - 0.18 0.27 0.43 0.12 0.22
FEO 1.95 2.49 1.88 1.94 - 1.52 1.83 1.37 1.68 1.58
FEO* 2.04 3.02 2.17 2.25 2.25 217 1.93 1.68 2.07 1.76 1.79 1.78
MGO 0.65 0.77 0.62 0.15 Q.10 0.19 0.05 0.04 0.09 0.05 0.03 0.03
CAD 2.50 2.69 2.14 0.85 0.80 0.76 0.85 0.67 0.88 0.45 0.68 0.80
NA2D 3e 2.77 2.89 2.70 2.70 1.90 3.00 2.10 2.10 2,00 2.20 2.10
K20 4.85 5.37 4,95 5.70 5.80 4.60 5.50 4.50 4.60 4.90 4,20 4,40
TIO2 0.27 0.32 0,22 0.1% 0.10 0.18 0.05 0.05 0.05 0.09 0.03 0.04
P2086 0.10 0.09 0.08 0.04 0,03 0.08 0.03 0.08 0.08 0.06 0.07 0.08
MNO 0.07 0.2 0.07 — - - - e — — —
H20 + - -— - - - - -~= -
Hz20- - - - — — — —_ — — - -
coz - — — - - —_
Lol = = 015 018 =~ 051 = = = =

SUM 100.12  100.23  100.51 39.29 99.34 97.71 99.22 97.24 99.28 38.65 9g.81 97.53



-[z—

NUMBER
SAMPLE
QUAD
5i02
AL2O3
FEZ03
FEO
FEOQ*
MGO
CAQ
NAZ20O
¥20
Tio2
P205
MNO
H20 +
H20-
coz2

Lot
SUM

NUMBER
SAMPLE
QuUAD
slo2
AL203
FE203
FEO
FED*
MGO
CAOQ
NAZO
K20
TiO2
P2O5
MNO
HZO +
H20-
co2

LOI

SUM

25
F0OAFr45b
Eag
65.30
17.20
0.48
3.20
3.83
1.30
3.00
2.90
4,40
0.66
0.23
Q.05
1.00

<0,05

99.72

19
LP20730

’ Cir
74.00
13.80

286
7O0AFr395
Eag
63.90
17.20
1.90
2.30
4.01
1.40
5.70
3.60
1.40
0.44
0.25
0.1
0.76

007

99.03

192
LP50Q
Cir
71.50
14,80

0.81
0.00
.70
6.80

27
FOAFr307b
Eag
71.60
14.70
0.20
1.80
1.78
0.70
1.30
2.90
5.30
0.27
0.11
0.04
0.82

0.04

99.38

193
TI9AWsTS
Cir

64 .30
15.90
.86
2.18
1.83
1.78
2.59
3.68
5.78
0.49
0.30
0.08
0.48
G.18
0.13

99.0_';

28
FOAFI3112
Eag
69.C00
15.70
0.22
1.80
2.00
1.10
2.20
2.70
5.40
0.38
0,12
0.00
0.84

<0.05

99.47

194
TFI9AWRTE
Cir
76.30
12.20
0.39
1.19
1.54
0.12
0.49
2.84
5.15
0,08
0.00
0.02
0.85
0.09
0.14

99.86

29
71AWrBO
Eag
68.30
15.50
0,50
2.60
3.05
1.2Q
2.90
2.60
4,10
0.39
an
0.08
1.10

0.02

39.40

195
79AWsT7
Cir
72.40
13.70
0.41
1.66
2.03
0.50
1.07
2.88
S.28
0.28
0.12
0.05
0.43
0.12
0.12

99.00

a0
T1AWSD
Eag
71.20
14.90
0.60
2.00
2.54
.50
2.10
2.80
4.20
0.25%
0.08
0.06
0.76

0.01

99.42

195
T9AWsB0
BigD
72.40
14.20
D.41
1.74
21N
0.38
2.85
2.69
.85
0.16
0.06
0,04
D.43
0.07
0,27

99.53

K}
T1AFr185
Eag
£§9.70
14.90
0.60
2.10
2.64
1.10
2.90
2.40
4.20
0.32
0.09
0.07
1.00

0.07

99.45

197
T9AWsBS
Cir
715.20
14.40
0.85
0.85
1.81
0.1
0.24
8.50
3.2%
0.00
0.09
0.20
0,30
0.01
0.00

101.00

a2
71AFe201
Eag
66.70
15.40
0.80
2.80
3.82
1.50
1,60
2.40
3.70
0.4%
0.14
0.08
0.90

0.03

98.54

198
79AWsE9
Cir
66.30
18.20
0.68
3.22
3.81
1.26
3.43
2.98
3.35
0.53
0.28
0.05
0.78
0.08
0.00

89.10

33
T1AFr34t
Eag
69.70
15.70
0.50
2.70
3.15
1.20
3
3.00
2.50
0.35
D.11
0.09
1.80

0.09

100.83

199
79AWS94A
Cir
71.00
14,20
0.42
2.03
2.41
0.55
2.70
1.83
4.88
0.29
0.08
0.03
Q.72
0.10
0.41

93.32

34
T1AFr348
Eag
66.00
15.50
1.00
3.10
4.00
1.50
3.80
2.80
3.00
0.53
0.15
0.10
1.80

0.08

99.14

200
9AWR 101
Liw
42.00
8.99
5.90
.45
14.78
B8.25
12.70
1.23
4.25
1.1
2.88
0.32
1.18
0.27
0.14

87.35

as
71AFr364
Eag
63.20
17.60
Q.90
3.40
4.21
0.88
5.10
3.40
2.40
0.42
0.2
0.09
1.20

0.01

898.72

201
JB135
Fbx
74.895
11.85
0.47
2.84
3.26
0.47
1.98
2.78
3.40
0.28
0.10
010

386
T1AF507
Eag
62.20
13.50
2.00
4,40
6.20
3.30
4.60
2.20
4.00
0.87
0.34
0.18
1.30

0.01

98.88

202
JB137
Fbx
77.67
12.13
0.20
1.13
1.31
0.00
1.37
.37
3.68
0.07
0.04
0.04



-zz..

NUMBER
SAMPLE
QuaAD
5102
AL203
FE203
FED
FEO*"
MGO
CAQ
NA2O
K20
T2
P20S
MND
H20 +
H20-
co2
Lol
SUM

NUMBER
SAMPLE
QUAD
Si02
AL203
FE203
FEQ
FEQ*
MGO
CAO
NA20
K20
TI02
P205
MNO
H20 +
H20-
co2

LO|
SUM

a7
71AFr596b
Eag

60.20
15.70

1.00

4.90

5.80

5.20

5.90

2.10

2.20

0.69

0.00

0.14

1.50

0.01

99.684

203
JB142
Fbx
71.15
14.50
0.45
293
3.33
0.54
2.36
3.28
3.68
0.28
0.09
0.08

99.21

a8
71AFr635
Eay
67.50
15.80
1.1¢
2.30
3.29
1.20
3.30
3.00
2.80
0.48
c.17
0.08
1.00

0.0

98.74

204
JA143
Fbx
70.00
14.23
0.27
2.57
2.01
0.51
2.33
.24
4,59
0.29
0.09
0.08

97.20

a9
71AF882
Eag
66.00
16.20
1.30
2.50
3.67
1.40
3.50
.00
2.80
0.562
0.18
0,10
1.00

0.02

SB.g:;

205
JB144
Fbx
89.65
13.53
0.46
3.33
3.74
0.95
2,22
2.79
4.01
0.41
0.14
0.10

40
T1AFr664
Eag
63.30
16.80
1.20
340
4.48
2.40
4.70
2.40
2.80
0.80
0.16
0.10

208
JBt145
Fbx
74,72
14.38
.29
1.53
1.79
0.24
1.68
3.14
4.48
0.14
0.09
0.08

160.71

41
T1AF70)
Eag
70.40
15.20
0.40
1.80
2.18
0.60
2.00
2.90
4.30
0.32
0.14
0.05
0.89

0.03

99.03

207
JB148
Fbx
71.78
12.79
0.41
2.79
3158
0.68
2.13
2.90
3.47
0.32
0.09
0.10

97.28

42
71AFI793
Eag
74,20
1410
0.30
1.00
1.27
0.40
1.60
2.90
4.20
¢.15
0.04
0.04
0.73

o.01

99.57

2089
Ja148
Fbx
71.43
13.90
0.42
2.61
2.99
0.42
.21
an
3.41
0.25
0.07
017

43
71AFB00
Eag
68.70
15.90
0,30
1.80
1.87
0.70
1.80
3.30
4,80
0.23
0.12
0.04
1.00

0.02

98.81

209
JB1493
Fbx
74.85
13.06
0.11
1.32
1.42
0.00
1.48
3.39
3.90
0.07
0.07
0.04

44
T1AFr2024
Eag
75.20
13.30
0.20
1.00
1.18
0.35
1.70
2.20
4.40
a3
0.03
D.02
0.40

0.02

98,395

210
Jaisa
Fbx
74.30
12.52
0.18
1.55
1,71
0.03
1.58
3.25
395
012
0.08
0.08

87.60

45
T1AFI2025
Eag
67.50
15.20
Q.80
3.10
J3.64
1.30
3.50
2.50
.20
0.49
012
0.08
0.88

0.0t

98.46

21
JB181
Fbx
72.95
14,40
0.64
1.49
2.07
0.8
1.91
3.03
4.48
0,20
0.07
0.07

48
71AFr2179
Eag
65,40
15.90
1.00
3.40
4,30
1.70
4.50
2.80
2.10
0.49
0.14
012
1.30

0.07

958.92

212
JB162
Fbx
76.68
12.89
0.35
0.54
0.85
0.1
0.96
3.69
4,56
0.09
012
o.10

47
73AFr3191
Eeg
53.30
16.60
3.70
4.70
8.03
4.40
8.30
3.20
2.60
0.72
0.29
0.17
0.91

0,02

28.91

213
JB185
Fbx
12.88
13.79
0.41
0,13
0.58
0.30
1.85
3.28
4,13
0.19
0.08
0.07

97.27

48
B6AWI7E
BigD
67.00
15.1C
0.98
2.30
3.18
0.89
2,26
3.38
5.07
0.35
0.13
008

0.77
98.31

214
JB186b
Fbx
74,69
13.14
(VR R
0.63
0.76
0.00
1.21
N
4.65
0.04
0.04
0.03

88,29



NUMBEH 43 50 51 52 53 54 55 56 57 59 59
SAMPLE 73AWIBBh T3IAWBEk 74AFrG38a  74AFré48a TFAAF7T71a 74AF777oc  TAAFrI001 T4AWr177a T4AWr198 T4AWr202e T4AWI233

QUAD BigD BigD BigD BigD BigD Bigh BigD BigD BigD BigD 8igd
5102 73.20 74.40 70.00 73.80 B5.80 71.40 64.10 68.60 69.40 75.60 74.90
AL203 13.20 13.70 14.70 13.00 18.10 14.40 15,30 15.70 14.90 12.70 13.20
FE203 0.43 0.52 0.39 0.52 1.28 0.10 1.07 0.52 0.54 .58 0.43
FEO 1.30 0.40 2.20 0.60 2.60 1.80 .20 2.80 2.50 c.50 0.90
FEDQ* 1.89 0.98 2,55 1.07 3.73 1.99 418 .27 3.04 1.02 1.29
MGO 0.12 0.11 0.88 0.23 1.25 0.57 2.83 0.89 1.01 0.05 0.19
CADQ 1.00 0.3§ 2.21 1.15 .78 1.92 405 3.682 2,77 0.43 0.78
NA2O 3.68 .72 A6 3.33 4.00 3.35 i.22 3.43 3.51 4.29 4.12
K20 4.89 512 3.65 5.0%9 2.75 3.53 3.51 2.42 3.39 4586 451
TiO2 0.12 .12 .27 0.12 0.58 0.25 0.61 0.49 0.39 0.07 0.13
P205 0.05 0.05 0.12 .04 0.7 .11 0.18 0.18 0.13 0.02 0.04
MNO 0.04 0.02 0.07 0.03 0.12 0.07 0.09 0.07 0.10 0.06 0.08
H20 + — — — - - — - .
H20- - - - -
C02 - -— - — - - — - v -
Lot L2 123 0.93 0,08 0.70 0.93 0.93 0.85 0.54 031 0,47
sSuUM 99.28 99.85 58.86 87.99 93.09 898.53 93.07 99,85 99.28 89.17 99.73
NUMBER 215 218 217 218 219 220 2N 222 223 224 225
SAMPLE JB187 JR173 JB17%5 JB179 JB188 JB189 JB192 JB194 JB185 JB214 JB106
QUAD ’ Fbx Fbx Fhx Fbx Fbx Fbx Fbx Fbx Fbx Liv Fox
S102 72.57 74.85 7253 74.00 74.48 73.58 731,57 76,13 70.90 7278 BB.E7
AL203 14,23 13.93 13.88 13.758 13.43 14,11 13.73 12.77 14.50 13.80 14.75
FE203 0.53 0.43 0.57 0.29 0.47 0.38 0,47 0.24 0.49 0.40 0.80
FEQ 1.85 1.31 1.98 1.31 1.53 1.53 1.44 0.68 an 1.22 2.68
FEQ*" 2.33 1.70 2.49 1.57 1.95 1.87 1.48 0.80 2.65 1.58 3.40
MGQO 0.57 0.31 0.53 0.23 0.36 0.35 0.33 0.09 0,65 Q.50 0.88
CAQ 1.99 2.38 2.26 1.50 1.73 1.70 1.70 1.58 252 1.75 2.25
NA20D 2.99 O 293 3.20 3.03 282 3.15 3.20 3.\ 3.44 a.59
K20 415 .55 4.0 5.05 3.89 4.69 4.4B 4.4% 419 3.93 3.4
TIo2 0.24 0.18 0.26 0.13 0.20 0.18 0.18 0.08 0.32 0.19 0.40
P205 0.09 o.11 0.10 0.08 0.08 0.08 0.08 0.05 0.14 0,08 0.14
MNO 0.08 0.08 D.08 0.65 .05 0.05 0.05 0.03 0.08 0.04 0.07
H20 + wve .- - -- - w-— -— - -
H20- -~- e e - -~ - - - - b
C02 — - — bl - e - -
LO e o o e - - i -

sumM 99.2_9 100..’;2- 99.43 95,56 99.23 99.4% 949.14 99.30 89.11 98.11% 97.64



NUMBER
SAMPLE
QuUAD
Si02
AL203
FE203
FEO
FEO"
MGO
CAOQ
NA20
K20
TIO2
P205S
MNG
H20+
H20-
coz

Lol
SuUM

NUMBER
SAMPLE
auan
5102
AL202
FE203
FEC
FEO*®
MGO
CAQ
NAZO
K20
TIo2
P205
MNO
H20 +
H20-
co2

Lol

SUM

60
TAAWI2548
BigD
73.00
14.40
c.21
0.30
1.09
032
1.85
3.79
3.98
0.15
0.05
0.08

0.54
99.24

226
Jpiog
Fbx
70.18
14.77
0.29
1.31
1.57
0.50
2.18
2,92
418
0.33
0.11
0.05

971.78

61
JAAWIITO
BigD
55.80
16.40
1.03
8.00
8.93
4.08
6.91
2.82
2.1
1.38
0.41
.12

0.54
97.90

227
JB118a
Fhbx
72.52
13.98
0.47
1.49
1.91
0.52
2.34
3.24
4.05
0.29
0.08
a.04

93.02

62
TAAFr207s
BigD
73.30
14.00
0.30
0.60
0.7
012
0.95
3.84
.24
0.09
0.04
0.04

0.47
99.09

224
JB127
Fbx
69.78
14.80
c.58
2.61
31a
0.98
2,85
37
3.1
0.43
0.12
0.08

62
72AFr215
BigD
59.50
14.60
.57
2.20
2.
0.79
2.83
3.16
4.08
0.36
.10
0.06

229
JB12a
Fbx
70.30
14.83
0.68
2.12
273
C.80
.72
3.04
3.68
0.47
0.15
0.0%

84
T5AFr238
BigD
68.60
15.20
0.25
2.60
2.82
D.98
2.76
3.21
3.72
0.41
0.13
0.07

71.61
14.78

65
75AF630
BigD
75.00
12.30
0.48
1.10
1.63
0.03
0.50
3.B5
512
0,12
0.02
0.03

66
TSAFr636b
BigD
75.60
12.40
0.29
1.00
1.26
0.03
0.60
3.81
4 87
Q.10
0.01
0.02

1.0

99.81

212
JB213
Liv
70.61
14.80

57
TSAFr663a
BigD
67.90
15.80
0.85
2.80
3.38
1.20
3.35
3.20
3.30
0.48
a.13
0.04

0.93
99.58

23]
JB216
Liv
67.03
15,05
0.95
3.15
4.00
1.07
3.53
3.54
3.00
0.57
0.18%
0.09

98.17

68
75AF1675
BigD
62.50
15.80
0.95
4.20
5.05
2.24
4.9%
2N
3.32
0.68
0.18
0.10

€89
TSAFI733
BigD
65.60
15.90
0.37
3.70
4.03
1.34
4.07
3.43
2.32
0,55
0.16
0.10

o
~d
[l i

o
b
[ ]
=

2356
J8203
Liv
59.65
16.05

70
T5AF754b
BigD
75.00
13.40
0.18
0.20
0.7
0.08
0.80
4.18
56.08
0.08
0.05
0.02

n
7SAFr761a
BigD
69 .80
14,60
0.78
1.60
2.28
0.63
1.66
3.42
492
0.43
0.15
0.07



NUMBER 72 73 74 75 76 77 74 79 80 ; g2
SAMPLE 75AFra308 7SAFr2005/8 75AF2025 75AFr2171 7SAFr2175 75AF2182 75AFr30B87 75AFr3142 75AFr3151 S5AFr3159 75AWr181a

QUAD BigD BigD BigD MtH BigD BigD Bigd BigD BigD BigD BigD
5102 61.90 74.10 70.00 68.40 64.80 54,30 59.40 69.90 68.80 83.80 72.20
AL203 16.10 13.90 14.%C 15.20 16.40 18.00 15.20 14.60 15.40 16.90 14.10
FE203 0.47 032 0.56 1.11 0.98 0.96 1.03 0.85 Q.48 0.48 G.37
FEO 4.80 0.70 2.80 1.90 2.90 §.80 5.80 1.80 2.60 3.70 1.10
FEO* 5.22 0.99 3.10 2.90 1.76 7.66 8.73 2.45 3.01 411 1.43
MGO 2.28 0.31 0.68 1.08 1.59 4.68 4.30 0.81 1.23 1.62 0,38
CAQ 4.7% 1.03 2.77 3.22 413 8.28 7.08 1.786 3,32 3.60 1.18
NA20 3.01 4.38 2.85 332 a.51 2.34 2.17 3.88 3.14 A.18 3.14
K20 3.29 4,38 3.79 3.64 3.14 3,19 1.99 4.18 3.76 3.27 4,58
TIO2 0.87 .17 0.30 0.38 0.53 0.96 .75 0.26 0.48 0.65 0.18
P205 0.17 0.08 0.08 0.13 0.15 0.28 0.13 0.07 0,14 0,25 0.11

MNO 0.12 0.04 0.08 0.08 0.09 0.15 0.14 0.08 0.07 0.09 0.05
H20 + — .- — — - - — — -

H20- —— — — -
co2 - -— - -— -- - —
Lol 1.00 0.54 0.70 0.85 0.82 0.23 077 0.93 1.16 1.00 1.00
SUM 98.56 99,923 98 .89 99.30 98.82 98.37 98.74 98.80 88.54 88.50 98.38
MUMBER 238 239 240 241 242 242 244 245 251 252 251
SAMPLE JB2WM1 JRz218 JR218 J8133 JB13% JR141 JB150 JB191 Ci53 ci3g Cid1
QuUAD ' Liv Liv Liv Fba Fbx Fhx Fbx Fhbx Cir Cir Cir
5102 65.36 65.34 B3.4% 75,08 76.27 75.28 73.16 74.42 75.00 74.00 74.50
AL203 1599 14,95 {15.78 13.83 12.59 12.94 13.68 13.59 12.30 12.70 12.30
FE203 1.29 0.813 0.B9 0.76 0.10 0.18 .13 0.98 0.00 0.00 Q.00
FEO 3.96 4.41 4.37 1.22 1.04 0.95 1.45 0.59 0.00 0.00 0.00
FEO* 512 5.16 4.90 1.90 1.13 1.1 2.47 1.45 1.93 2.25 1.98
MGO 1.19 1.52 2.42 0.00 0.00 0.02 0.50 0.00 0,059 Q.15 0.10
CAOD 3,50 4.55 455 0.20 0.97 1.0t 0.29 0.28 0.85 0.85 0.80
NA20O 2.36 2,64 3.55 3.94 .70 3.51 3,89 3.80 3.00 2.70 2.70
K20 3.50 3.19 2.24 4.61 4.27 4.48 4,60 4.53 5.50 5.70 5.80
TO2 0.67 0.78 0.71 0.02 0.c4 0.08 002 0.02 0.05 0.15 0.10
pP205S 0.21 0.22 0,20 0.0% 0.08 0.04 0.05 0.09 0.03 0.04 0.0
MNO 0.08 0.09 0.1 0.03 0.10 0.04 0.01 0.02 0.04 0.03 0.04
H2Q + - --- e -— —- -e- - - e en -—
H20- —- —- - -— ane - --- - - --- -
co2 - - - - - -— -
Lol = = = 081 0.7% 0.76

o
o
-]
W
[ 4]
w0
3-]
-
—_

sSUM 8.1 93.5_2 98.01 99,72 99.14 98.49 98.27 98.30 98.2



_9z-

NUMBER
SAMPLE
QuUAD
s$102
ALZ03
FE203
FEQ
FEO*"
MGO
CAQ
NAZO
K20
TIg2
P205
MND
H20+
H20-
co2

Lol
S5UM

NUMBER
SAMPLE
QUAD
St02
AL203
FE202
FEQ
FEQ®
MGO
CAQ
NA20
K20
TIO2
P205
MNO
H20 +
H20-
co2

LOI
SUM

a3
75AWIS44
BigD
70.20
15.70
0.3¢
1.60
1.87
0.59
1.98
3.07
5.28
0.33
0.08
0.04

254
Ciq2
Cir
71.80
14.80
0.00
0.00
0.81
0.00
0.70
5.80
4.40

84
76AF1516
Bigh
B7.30
16.90
1.15
6.80
7.83
2.56
7.05
1.89
1.68
t.t2
0.24
0.15

255
Cis9
Cir
74.00
13.60
0,00
0.00
t.08
0.00
0.50
4.40
4.80
0.00
0.04
0.08

85
77AWr174
BigD
73.90
14.30
0.22
0.80
1.00
0.20
0.78
293
4.78
.13
0.15
0.03

86
77AW423
BigD
64.10
16.70
1.26
2.80
3.83
1.658
4.52
3.74
2.32
.58
0.18
0.10

=
ol
~

278
B4TS43
BigD
671.10
15.00
0.88
3.00
.79
1.48
3.45
2.64
4.42
Q.53
0.14
0,08

a7
TF4AFra12d3a
BigD
67.80
15.20
0.68
2.60
an
1.16
3.10
3.29
3.44
0.43
0.14
0.09

279
84TS44
BigD
E87.40
15.20
0.62
3.00
3586
1.23
3.1
2.89
4,13
0.49
0.12
0.08

1]
ECPD-46
Liw
73.62
14.35
0.65
0.82
1.40
0.1
1.04
2.84
5.36
0.02
0.01
0.03
0.91
0.67

280
B4TS45
BigD
£7.50
15.20
0.81
2.90
3.45
1.19
3.24
2,68
4.35
0.45
Q.11
Q.08

g9
ECGC-1-228
Liv
69.85
15.83
0.55
3.84
4.33
0.64
2,07
2.48
3.58
0.1
0.10
0.08
1.05
0.50

100.54

281
BATS46
BigD
69.40
15.10
0.41
2.60
2.97
0.79
2N
2.85
KR}
o9
.11
0.08

90
ECP-4-18
Liv
70.98
16.27
1.19
1.22
2.29
0.23
0.23
2.98
6.48
0.03
0.02
0.01
1.30
0.50

100.40

282
A4T548
Clre
71.80
15.10
0.43
0.90
1.29
0.42
1.10
3.42
4.86
0.22
0,15
0.03

a1
ECC-2-124
Liv
7419
13.64
0.05
1.11
1.158
0.34
1.46
3.69
1.BO
o1
0.03
0.05
0.64
.54

99.65

283
89RN105
Fhx
69.50
14.40
0.324
1.40
.71
.76
1.51
4.08
4.33
0.23
0.08
0.02

92
ECPD-205
Liv
51.63
15,53
192
4,95
6.68
272
5.90
2.02
2.87
0.85
o1
0.13
1.32
0.63

100.48

284
89RN112
Fbx
71.50
14.80
0.19
1.00
1.17
0.84
1.51
4.08
3.68
0.24
0.09
6.02

3
ECPD-35
Liw
65.09
16.02
0.06
415
4.20
2.04
452
2.53
3.50
.66
0.21
.1
1.06
0.28

100.21

285
2880
Circ
71.80
14.14
0.44
1.64
2.04
0.50
222
3.17
3.96
0.28
0.06
0.08



NUMBER
SAMPLE
QUAD
5102
AL203
FE203
FEO
FEQ*
MGO
CAQ
NA20O
K20
TIO2
P205
MNO
H2QO +
H20-
Co2

Lol

SUM

NUMBER
SAMPLE
QuAaD
5102
AL203
FEZ03
FEO
FEQ*
MGO
CAD
NA2D
K2¢Q
TIO2
P205
MNO
H20+
H20-
co2

LOI
SUM

94 95
ECC-4-28 AP-1
Liv Fbx
59.67 78.47
17.17 13.94
1.17 0.63
5.76 0.48
8.81 1.05
2.58 0.88
6.33 0.85
2.13 3.87
3.18 4.79
1.03 0.00
0.31 Q.00
0.13 Q.03
1.12 Q.08
0.13 0.01
100.87 100.83
288 287
2890 2911
BigD BigD
71.24 68.96
14.97 14.41
0,32 0.73
1.22 2,73
1.51 .39
0.43 1.03
1.82 2.87
173 2.71
416 4.07
0.21 0.44
0.07 0.08
0.02 0.07
0.51 0.14
98.91 98.24

96
KL-1
BigD

54.35
17.09
0,37
7.81
g.48
4,90
8.00
233
.22
c.76
0.26
0.14
.29
0.13

59.96

e
BBRN300AP
Bigh
76.29
13.09
0.52
0.16
0.15
0.11
0.58
3.60
4.73
0.04
0.05
0.01

o
[=-]
o |

—r
8
(=]
—

97
MiFeairplay
Tan
5%.38
18.98
2.85
4.16
6.54
1.59
5.75
4.60
5.40
0.55
0.32
0.10
0.58
0.01

100.07

a1g
BBRANI00BL
BigD

67.43
16.61

1.21

1.65

1.65

0.71

2.93

4.08

3.43

0.31

0.14

0.08

100
MCDB2
Liw
48.84
18.18
1.63
3.11
10.58
4.37
B.16
4.83
0.00
2.13
0.08
0,13
.72
0.17

320
BBRN3O1
BigD
68.61
15.02
1.75
1.40
1.40
0.70
2,58
.3
4.41
0.29
0,18
0.07

101
MCDS§&
Liv
47.00
15.648
8.60
8.22
12.16
5.28
6.42
an
3.19
2.42
0.06
a1t
3g2
Q.23

100.286

az
BRNIO1M
BigD
61.72
16.34
2.01
4.10
4.10
1.83
4.01
3.73
.73
0,52
0.27
0.14

102
MCDS9
Liv
46.63
15.42
1.79
9.80
11.4%
7.37
9.54
2.69
1.50
1.87
0.03
0.19
3.22
0.21

100.28

322
BARNIOIAP
BigD
76.81
12.84
0.27
0.15
0.15
0.01
0.20
2.93
5.72
0.04
0.05
o.M

103
MCD98
Liw
43.20
14.04
3.34
9.51
12.52
g.o8
11.34
2.66
1.58
1.87
0.07
017
3.45
0.23

100.52

323
MOSQUITO-
Tan
66.00
16.30
1.54
2.00
339
1.58
an
455
092
0.87
0.18
0.18

104
63B8a3001
Tan
70.50
14.50
1.10
1.80
2.79
1.00
1.90
3.00
4.10
0.
0.26
0.08
0.90
0.0
0.05

99,80

A24
TAUR-1
Tan
59.70
18,40
5.08
1.20
577
2.33
4.40
3.93
1.41
0.83
0.29
0.21

105
82ACNS44
ChR
67.50
15.50
1.00
3.00
3.90
1.8Q
3.20
2,20
3.80
0.53
.18
0.07
0.95
0,15
0.1

99.97

325
ASA
Tan
66.30
15.10
1.18
2.50
.54
1.52
3.60
.15
3.05
0.41
.10
0.10

106
62882421
ChR
74.10
12.40
0.92
1.80
2.63
0.56
0.35
2.40
4.90
0.16
0.20
Q.10
1.10
0.10
0.10

99.19

326
TOK-1
Tan
65,10
15.50
1.66
1.90
3.39
1.51
2.M
3.08
384
0.44
0.15
0.07



NUMBER 107 108 109 110 11 1Mz 113 114 115 116 117 118

SAMPLE 52Ba2415 62Bs2424a G1Bal6314 63Ba30B4 62Ba2490 BOABal97 TS222 MW111 RA151 T552 TS60a DNS93
QUAD ChR ChR ChR Eag ChR Eag Cir Cir Cir Cir Cir Cir
S102 73.80 75.50 73.%0 41.90 43,00 48.20 73.00 B5.10 74,80 74.80 76.80 77.20
AL203 15.10 13.40 14.50 14.70 12.80 11.30 12.50 7.19 12.50 12.50 11.70 11.70
FE203 0.22 0.10 0.07 1.80 2.80 5.50 0.78 0.59 0.28 0.47 0.8 0.58
FED 0.48 0.80 0.35 7.80 9.40 6.60 0.30 0.00 1.40 1.40 1.20 1.20
FEO*" 0.6 - 0.83 0.42 9.42 11.92 11.55 1.00 0.53 1.683 1.82 1.52 1.72
MGO 0.80 0.75 Q.65 5.40 12.50 5.00 0.13 0.14 0.17 0.18 0.09 0.07
CAQ 0.82 1.70 1.10 8.90 9.40 11.00 213 0.28 0.71 0.94 Q.85 0.88
NAZOD 2.90 1.70 3.70 3.20 1.90 2.30 0.30 217 3.32 3.41 3.40 2.97
K20 4.40 4.30 400 2.10 0.65 0.BS 5.7C0 2.B4 5.05 5.14 4.84 4.49
TIO2 0.06 0.11 0.03 5.40 2.80 088 . 0.08 c.08 0.18 a.21 0.15 .14
P205 0.27 0.24 0.25 .96 0.43 .29 0.02 0.02 0.05 0.05 0.03 0.03
MNO 0.04 0.14 0.03 Q.17 0.23 0.18 0.14 0.02 0.03 0.03 0.03 0.03
H20 + 0.81 0.78 0.61 3.20 160 0.1 - e - e e ---
H20- 012 Q.07 0.04 0.39 0.23 .19 - - - - --- e
co2 <0.0% 0.08 0.03 3.40 0.08 6.50 - ves - —- — -
Lol = = = = — = 400 120 9.70 0.50 0.50 0.50
5uUM 99.92 100.63 99.32 99.32 99.82 99.80 99.08 89.61 99.17 99.63 99.75 99.89
NUMBER 327 328 329 330 an 332 333 334 3315 338 337 ]
SAMPLE TOK-2 TOK-3 63AFr223 B4AFral GAAFITS GB4AF1138 64AFr142 B4AF172 64AFr227 6GRAFrIOT EB8AFr227 E9AF664
QuAD ) Tan Tan Eag Eeg Eag Eag Eng Eag Eag Eag Eng Eag
5102 63.70 65.00 &68.10 62.20 70.80 66.80 64.70 71.80 66.20 55.70 57.50 §7.680
AL203 16.10 15.60 15.10 16.40 15.10 15.60 15.40 14.20 16.00 14.10 14,20 15.50
FE203 1.63 1.93 1.14 1.52 0.69 1.37 0.95 .51 1.65% 3.48 4.69 0.65
FEQ 2.70 1.80 1.30 4.20 1.00Q 2,50 4.30 1.70 2.50 5.80 4.40 2.70
FEQ™ 417 3.54 2.33 5.57 1.62 3.73 £.1%6 2.18 3.98 8.91 8.62 3.28
MGO 2.07 1.69 0.87 2.07 0.7% 1.47 2,92 0.79 1.57 4.01 a.58 1.28
CAQ .73 3.61 2.88 5.10 2.83 3.62 4.09 1.96 4.00 6.27 8.77 3.58
NAZQ 2,90 3i.1c 3.78 3.8 4.23 323 1.73 3.40 332 2.48 .04 an
K20 3.64 3.95 4.10 1.88 3.15 3.2B 237 1.88 291 2.98 3.9 3.26
TIO2 0.53 0.45 0.28 0.68 0.23 0.49 0.67 0.22 0.65 .96 C.B4 .42
p205 0.19 0.15 0.14 0.14 0.09 0.14 0.10 0.086 0.186 0.53 0.49 0.10
MND 0.10 D.14 0.08 0.18 Q.05 .10 0.08 0.08 0.1 0.19 0.20 Q.09
H20 + - e - - s -en -— - - - - e
H20- - - - .- - - . - - e A -
caz2 - — L .- nea —— - - e ——— - -_——
Loy 2.31 2.08 0.85 162 0.77 1.00 2.08 139 0.85 2.54 0.47 108

5UM 99.60 99.50 98.58 95.81 89.69 89.60 99.79 99.77 99.84 99.00 99.57 99.37



NUMBER 119 120 121 122 123 124 1256 126 127 128 129

SAMPLE DNST110 TS60b TS67 DNS113 MW15a LB25 DA118 DA19c AN130 558 AR 149
QuaAD Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir
5102 76.00 76.60 76.00 75.60 75,50 74.90 76.30 75.40 74.30 74.50 768.10
AL203 12.00 12.50 12.30 12,50 13.30 12,70 13.680 13.80 12.80 13.10 12.40
FE203 0.41 0.34 .41 0.32 Q.29 Q.40 019 0.13 0.45 0.31 0.29
FEQ 1.10 1.00 1.10 1.30 Q.80 0.50 0.20 0.40 1.00 1.30 1.10
FEOQ* 1.47 1.31 1.47 1.59 1.08 0.88 0.37 0.52 1.40 1.58 1.386
MGO 010 0,08 012 .11 0.04 0.06 0.02 0.03 0.15 0.7 D.18
CAO 0.73 0.72 0.70 0.74 0.80 0.68 0,59 0,82 0.59 0.49 0.83
NAZD 3.43 3.42 kR:Y:] 3.61 3,58 .77 .53 .48 3.53 3.48 3.61
K20 5.01 4.78 5.08 4.88 6.14 5.35 5N 5.93 5.01 4 .89 4.72
TiD2 0.13 0.13 d.13 0.15 0.08 0.08 0.03 0.05 0.17 0.19 0.17
P20%S 0.03 0.05 0.03 0.04 0.02 0.02 0.02 0.03 0.08 0.08 0.07
MNO 0.03 0.03 0.03 0,04 0.02 0.03 0.0 0.02 0.08 0.08 0.056
M20 + v - .- - - - -— --- - -— -—
H20- -— - - —-- e - - -
coz - - — - - - — —
Lol 0.50 0.60 0.60 0,60 0.70 0.80 0.50 0.60 0.70 0.60 0.60
SUM 99.53 100.21 100.08 99.89 100.27 99.25 100.30 100.38 98.84 99.15 99 91
NUMBER 239 340 KD a2 343 344 345 346 347 348 349
SAMPLE BOAFrB98 B9AFr?721 69AFr3C0A TOAFrd10 TO0AFr430 TOAFr468 T7OAFr24888 70AFr2487 TOAFr2471 70AFr2497A TOAFr24978
QUAD : Eag Eag Eag Eag Eag Eag Eap Eag Eag Eag Eag
SHo2 67.20 57.20 £85.80 72.40 §9.60 68.90 86.70 71.20 73.20 70.90 76.00
ALZ203 15.80 15.40 16.30 14.80 15.20 15.70 18.10 15.10 14.40 14.70 13.40
FE203 0.83 Q.85 1.82 0.23 0.73 0.48 0.5 0.56 0.21 0.40 0.40
FED 2,70 2.70 2.30 1.20 1.40 2.20 2.40 1.20 1.30 1.80 0.20
FEO* 3.45 3.46 .77 1.41 2.08 2.83 2.98 1.70 1.49 1.98 0.58
MGO 1.35 1.39 1.35 0.47 0.85 0.92 1.19 ¢.82 0.43 Q.67 0.09
CAD 3.54 3. 4.53 1.43 1.80 2.50 1.03 1.72 1.28 1.69 0.42
NA20 3.05 2,94 1.45 3.20 3.49 .38 .27 3.19 3.18 1.87 3.98
K20 3.1 2.83 2.80 4,65 5.02 1,94 4.23 452 4.31 4.27 4.74
THO2 0.49 0.46 0.45 0.22 0.39 0.40 0.49 0.3 0.18 0.20 0.03
P205%5 0.14 0.1 0.19 o0 0.16 0.18 0.18 0.10 0.12 0.08 0.03
MNO 0.09 0.08 0.14 0.05 0.08 0.07 0.09 0.05 0.05 0.08 0.04
H20 + -— - - - - - - -—
H20- - - e — - =
co2 - - - - - - - —-
Lol 1.39 1.85 0.93 1.39 1.00 0.85 .17 0.93 1.08 0.85 0.82

SUM 29.69 89.63 99.567 89.94 99,69 99.48 93.18 100.10 99,72 99.09 99.85



NUMBER
SAMPLE
QuaD
si02
AL203
FE203
FEQ
FEOQ*
MGO
CAOQ
MNA20
K20
Tioz
P205
MNO
H20 +
H20-
coz2

Lal
SUM

NUMBER
SAMPLE
QUAD
5lo2
AL203
FE203
FEQ
FEO*
MGO
CAO
NA20
K20
TiO2
P205
MNO
H20 +
H20-
co2
LOI
SUM

130
DNS124
Cir
75.40
13.50
0.28
1.00
1.23
0.17
0.80
3.20
492
0.18
0.09
0.07

50
70AWE7B
Eag
74.00
13.80
0.41
1.1Q
1.47
0.25
1.08
an
4.98
0.13
0.04
0.06

0.70
1040.09

351
71AFr39
Esg
65.00
15.80
1.02
3.30
4.23
1.78
413
2.88
an
0.53
0.13
0,10

132
DNS 108
Cir
76.00
13.40
0.24
Q.70
0492
0.07
0.60
3.50
4.717
o0.11
0.07
0.07

0.%0
100.03

as2
T1AFr357
Eag
65.80
16.00
1.22
2.70
3.80
1.39
418
3.3
2.73
0.45
0,12
0.12

353
T1AFr363
Eag
£9.00
15.40
1.03
1.60
2.83
0.57
2.65
398
352
0.25
0.08
0.08

54
T1AF717
Eag
71.30
14,80
0.62
1.20
1.78
0.53
1.48
39
4.27
0.28
0.09
0.04

355
71AFt718
Eag
71.90
13.90
0.50
1.10
1.55
D.561
1.32
3.10
52
0.33
0.10
0.05

138
DA137
Cir
75.70
14.10
0.29
0.60
0.88
0.05
0.41
a1.65
458
0.04
0.09
0.07

56
FT1AFrT18
Eeg
67.10
15.50
o.n
2.80
3.24
1.19
3.23
293
399
0.42
0.12
0.03

137
RN175e
Cir
74.30
14.80
0.25
0.40
0.82
0.00
0.37
4.58
4.30
0.04
0.10
0.07

357
T1AFr728
Eag
72.50
14.70
0.19
1.20
1,37
0.53
1.53
4.05
1,63
0.23
0.07
0.04

0.8

29.5

(3]

138
DN5122
Cir
74,20
15.10
0.24
0.40
0.82
0.01
0.49
4.39
4.23
0.04
0.18
0.07

asg
1AWIBEA
Eag
71.70
14.80
0.56
1.40
1.80
©.35
1.85
an
4.89
0.17
0.05
0.08

139
DNS121
Cir
75.20
13.20
0.28
0.70
0.95
0.09
.39
4.05
458
0.09
0,08
0.08

359
T4ARKRTO
Nab
73.00
13,80
0.58
1.40
1.92
0.23
1.12
3.91
4.86
0.18
0.04
0.05

140
DNS119
Cir
74.40
13.90
0.38
0.50
0.84
0.08
0.31
4 .08
5.60
0.08
0.08
0.05

isD
90RNO9
Tan
74.30
13.20
1.10
0.40
1.38
0.31
1.26
.50
4.64
0.17
0.08
0.08

89.63

361
SORNTO
Tan
70.00
14.50
.87
1.50
2.28
0.72
2.14
3.75
417
0.28
0.08
0.72



NUMBER 142 143 144 145 1486 147 148 149 150 151 152 153

SAMPLE GP180 GP167 DNS178 DNS180 MA114 DNS 173 RR128b RR13S DA217¢ RN138b AN183-185 DNS111
auaD Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir Cir
5102 73.60 71.40 74.00 73.70 71.50 76.30 75.70 76.60 75.00 69.20 76.40 4%.10
ALZO3 14.30 14.40 14.20 13.90 14.00 13.80 13.80 13,10 13.00 13.80 13,10 15.70
FE203 0.43 0.41 0.32 0.50 D.57 0.40 0.15 0.19 0.22 1.02 Q.17 1.72
FEOC 0.80 1.70 0.90 1.00 0.70 0.00 0.00 0.00 0.80 3.00 0.10 8,70
FEO" 1.19 .07 1.19 t.4% 1.21 0.38 0.13 017 0.80 3.92 0.25 .25
MGO 0.30 ag.58 0.31 0.35 0.30 0.01 0.03 0.03 0.45 1.77 c.14 6.15
CAQC 1.01 1.79 0.92 1.09 093 0,30 0.32 0.48 1.08 0.78 0,32 8.39
NAZO 3.61 451 352 3.54 3.76 4.51 B6.11 5.1% 4.02 3.37 4.23 2.1
K20 517 3.75 5.08 4.91 £.35 454 3.85 3.89 3.85 4.45 5,15 0.55
TIo2 0.21 0.36 0.22 0.24 0.20 0.06 0.04 0.08 0.18 0.58 0.07 1.51
P205 0.09 D.14 0.09 0.1 on 0.05 0.02 .04 0.08 0.18 0.03 0.28
MNO 0.08 0.08 0.08 0.06 0.09 0.02 0.01 Q.01 0.03 0.10 0.0 0.23
H20 + -— - - — - .- - - - .- -
H20- - - -
cD2 -—- - - — --- -— - - - - - -
Lol 0.50 070 0,50 0.50 150 0,00 0.00 0.00 1.0 1.50 0.00 550
SUM 100.08 9982 100.12 99.90 99.01 99.99 100.10 99.57 99.79 99,75 99.72 98.12
NUMBER 362 181 64 365 66 k1Y) 368 369 370 n a7z 373
SAMPLE 90RN20a SO0RN20b S0RN21 90AN22 90RN25s 90RN25b 70AMn1S& G67ACx211 BOARRIGEI OCAMNIOSB 71ARh78 71ARK77
QUAD ’ Nab Nab Nab Tan Tan Tan Nab Nab Nab Nab MNab Nab
5102 73.10 76.80 71.20 71.60 72.50 77.40 55.70 62.20 68.20 57.70 59.70 81.50
AL203 14.60 13.10 14.30 14,60 14.20 12,70 17.00 18.30 15.80 17.00 14.80 12.20
FE203 0.83 0.28 0.83 0.92 1.03 0.34 1.80 0.60 0.55 1.40 0.70 0.62
FEO 0.30 0.00 1.10 1.10 1.20 0,00 §.80 5.00 2.50 4.80 2.00 4 80
FEO" 1.05 0.23 1.85 1.923 2.13 0.31 7.42 554 299 5.88 2.83 5.36
MGO 0.35 0.08 0.63 0.88 0.81 0.06 3.90 2.50 1.00 3.00 1.10 2.70
CAD 1.45 0.59 2.07 1.81 2.20 0.39 6.20 4.30 2,60 5.80 270 5.40
NAZO 3.83 .38 3179 3.79 3.80 3.35 2.70 2.80 3.90 .70 2.40 3.00
K20 455 5.18 4.38 433 3.49 5.05 1.60 3.80 3.90 5.10 4.80 2.60
TIo2 0.20 0.08 D.24 0.25 0.28 0.08 0.90 0.65 0.48 0.73 0.30 0.54
P205 0.08 0.02 0.08 0.09 0.07 0.02 0.35 0.28 0.14 0.30 0.13 0.18
MNQ 0.08 0.01 0.09 0.08 0.07 <0.01 0.15 0.12 0.08 0.14 0.08 0.16
H20 + —_ — . - -— 1.70 1.40 0.61 1.20 1.10 1.10
K20- e - 0.14 0.08 0.09 0.24 0.15 0.09
co2 a- - — - - -— 0.05 0.0% 0.05 0.05 0.05% 0.05
Lol 0.62 0.70 0.54 0.23 077 0.85 - =

SuUum 100.13 100.17 99.49 98,80 100.43 100.22 93,99 100.08 99.68 99.98 99.99 SS.EE



-ZE-

NUMBER
SAMPLE
QuUAD
5102
AL203
FE2Q3
FEO
FEO*
MGO
CAQ
NAZD
K20
Tio2
P205S
MNO
H20 +
H20-
coz2
Lol
SUM

NUMBER
SAMPLE
CGUAD
5102
AL203
FE203
FEQ
FEOQ*
MGO
CAQ
Na20
K20
TIO2
P20%
MNO
H20+
H20-
coz2
Lol
S5UM

154
DNS52
Cir
50.80
16.20
1.34
8.80
8.01
6.28
7.14
3.18
1.26
1.5%
0.27
014

374
71ARNWT17
: Nab

72.00
16.30

0.50

0.84

1.09

0.28

1.80

1.40

4.90

0.02

0.07

0.13

1.00

0.18

0.05

99.96

155
MA224
Cir
57.50
13.80
2.09
5.00
8.8B
4.67
3.50
1.08
4.40
0.87
0.47
017

156
GP283b
Cir
58,10
14.50
1.48
8.00
7.33
4.23
5.10
1.69
5.34
0.96
057
0,16

157
R5283b
Cir
55.20
14.00
1.41
8,00
7.27
5.20
5.18
1.52
4,66
0.97
0.54
0.14

180
LB41a
Cir
74.00
12.80
0.45
1.00
1.40
0.04
0.34
3.5
4.87
0.05
Q.02
0.04

0.85
97.97

1813
AN178s
Cir
71.70
15.50
0.51
1.00
1.48
0.04
0.14
3,87
4,318
0.05
c.02
.08

Lo ]
-]
-

4520
Cir
71.22
14.36

2.04

162
LB44
Cir
73.10
14.40



NUMBER 1868

SAMPLE 30548
QUAD Cir
S102 75,90
ALZ03 12.60
FE203 0.56
FEO 0.%0
FEOQ" 1.00
MGO 0.00
CAD 0.04
NA 20 2.51
K20 519
TID2 0.08
P205 0.02
MNO 0.03
H20 +
H20-
co2 -
LOt 0.89

SUM 98.30



APPENDIX 1b
CIPW norms, based on analyses in Appendix la.

.34 -



NUMBER
SAMPLE

o7z
COR
CR
AB
AN
NE
AC
NA
wo
DioP
HYFP
oL
MT
HEM
LM
SPH
RUT
AP
SUM

NUMBER
SAMPLE

Q72
COR
OR
AB
AN
NE
AC
NA
wo
DIOP
HYP
oL
MT
HEM
LM
SPH
RUT
AP
SUM

1

74AF613

77
1.29
20.77
2549
13.98
0.00
Q.00
0.00
.04
.00
5.05
0.00
0.73
0.00
0.8)
0.00
0.00
0.35
100,02

167
30547
37.07
0.73
20,29
37.66
3.09
0.00
0.00
0.00
0.00
0.00
0.43
0.00
0.80
0.00
0.08
0.00
0.00

0.05
100.00

2
75A5)528
23.74
£.00
19.47
24.99
19.88
0.00
0.00
0.00
0.00
0.46
9.09
0.00
1.12
0.0
1.0
0.00
0.00
0.21
99.99

168
KM147
33.69
0.65
34.47
231,93
3.38
0.00
0.00
0.00
0.00
0.00
3.25
0.00
0.22
0.00
0.32
0.00
0.00
0.09
100.00

3
TSAFt 2175
23.04
1.02
2017
26.84
18.49
0.00
0.00
0.00
0.00
0.00
7.58
0.00
1.40
0.00
0.98
Q.00
0.00
0.51
100.01

169
CHE1
36.34
0.89
33.09
22.34
3.19
0.00
0.00
0.00
0.00
0.00
a.18
0.00
0.3%5
©.00
0.386
Q.00
0.00
0,08
100.01

4
75AFr2184
27.91
0.67
25.19
27.18
11.51
0.00
0.00
0.00
0.00
.00
5,40
0.00
1.13
0.00
0.61
0.00
0.00
0.40
100.00

170
PM281
33.53
1.61
32.74
27.06
2,34
0.00
Q.00
0.00
0.00
0.00
1.61
0.00
0.71
0.00
0.23
0.00
0.00
0.18
100.01

5 ] ? ;|
F2AFr215 70AW319 PVF1-1-63 PVF2-9-8)
28.43 37.53 0.00 0.00
0,22 2.34 0.00 0.00
29.72 27.47 11.15 10.81
22.57 31.62 8.67 3.75
12.03 0.00 8.31 8.1%
0.00 0.00 12.38 165.32
G.00 0,00 0.00 0.00
0.00 0.00 Q.00 0.00
0.00 0.0 0.00 0.00
0.00 0.00 25.70 29,02
5.13 0.26 ¢.c0 0.00
0.00 0.00 16.87 20.73
1.06 0.28 8.11 6,74
0.00 .41 2,42 0.00
0.64 0.09 5.17 5.08
0.00 .00 0.00 0.00
0.00 0.00 .00 Q.00
100.00 99.99 100.01 100.01
1M 172 173 174
PM2RO CHB0 CHS9 K142
27.43 18.16 27.1 35,77
.20 1.15 0.49 1.98
331.68 1352 35.20 35,72
24.28 21.23 231.60 22.09
8.77 2.25 5.89 1.B5§
0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00
.00 .00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
5.B5 2.71 .48 1.89
0.00 0.00 0.00 0.00
0.81 0.58 .30 0.15
0.00 D.00 0.00 0.00
0.98 0.32 0.89 0.18
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
100.00 100.01 100.00 100.02

L]
B63AFr2c
11.77
0.00
25.87
17.84
19.58
0.60
0.00
0.00
C.00
6.70
13.04
0.00
2.57
0.00
1.46
0.00
0.00
1.20
100.01

176
CHBE7
3494

0.95
30.58
28617

3.49

0.00

0.00

0.00

0.00

0.00

2,95

0.00

0.59

0.00

0.26

a.00

0.00

0.09

100.00

10
B4AFr2
2475
0.65
19.10
2488
19.37
0.00
0.00
0.00
0.00
Q.00
8.32
0.00
1.58
0.00
1.13
0.00
Q.00
0.23
100.01

176
1933
34,47
0.93
15.52
24.85
168.45
0.00
0.00
C.00
0.00
0.00
6.13
0.00
0.76
0.00
0.67
0.00
0.00
0.23
100.01

11
G4AF70
30.09
2.31
19.90
25.04
14.19
0.00
0.00
Q.00
0.00
0.00
6.47
Q.00
0.74
.00
0.91
0.00
0.00
0.35
100.00

127
PM278
24.93
0.48
37.98
2550
5.93
0.00
Q.00
0.00
0.00
0.00
4.23
0.co
0.13
0.00
0.60
0.00
0.ca
0.25
100.01

12
GBAFr&6
22.05
0.10
13.78
30.88
23.76
0.00
0.00
o.00
0.00
0.00
5.19
0.00
2.894
0.00
0.81
o.00
0.00
0.43
104.00

178
KM114
18,82
0.49
24.38
27.30
18.58
0.00
Q.00
0.00
.00
0.00
6.09
0.00
2.47
0.00
1.38
0.00
0.00
0.51
10:0.00



NUMBER 13 14 15 16 7 18 19 20 21 22 23 24
SAMPLE 6BAFr2038 69AWrB7 63AFr485 GIAF674 GB9AFI889 69AFB00 69IAFr301  TOAFr179  70AFr225 7JOAFr312  JOAFr372 70AFr437a

QaTz 28.15 37.48 12.40 35.00 27.32 25.18 14,28 12.49 18.52 2008 36.53 24.42
COR 1.59 2.81 0.00 3.30 2.79 1.33 0.00 0.00 0.00 0.00 2.71 1.99

OR 15.75 24.84 24.92 21.75 17.51 18.07 25,85 15.62 14.85 20.40 28.58 22.18
AB 23.4) 2582 20.02 25.95 25.07 27.07 21.90 24.09 40.83 25.82 28.43 20.80
AN 19.85 5,72 15.09 9.04 16.81 19.80 11.94 2263 17.82 13.81 1.34 19.27
NE 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
AC 0.00 0.00 0.00 3.00 Q.00 .00 0.00 0.00 0.00 .00 0.00 Q.00
MNA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 D.co
wo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DIOP 0.00 0.00 9.13 0.00 0.00 0.00 10.33 8.77 0.31 3.98 0.00 0.00
HYP 8.32 2.64 i3.1 3.88 8.40 6.01 10.75 11.44 4.10 5.97 1.486 9.15
oL 0.00 0.00 0.00 £.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MT 1.64 0,59 3.13 0.45 0.89 2.10 2.56 2.80 2.33 2.88 0.41 1.12
HEM .00 0.00 Q.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 D.coO
ILM 0.92 0.19 1.13 0.43 1.01 1.26 1.42 1.28 0.80 0.85 0.25 1.04
SPH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
RUT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
AP 0.36 0.1 0.98 0.21 0.40 1.39 118 0.85 0.44 0.59 0.30 031
SUM 100,01 99.99 100.01 100.01 100.00 100.00 100.02 100.01 100.00 100.01 100.07 100.00
NUMBER 179 180 181 182 183 184 185 188 187 188 189 190
SAMPLE CHSBA CH3a CHS4 LP10Q LP1% LPS4 LP21218 LPSB LPE3 LPBS LP102 LP1G4
aT2 ' 27.26 2410 30.29 34.24 34.48 44.93 34.28 4521 44.79 45.58 . 46.58 45.73
COR 0.92 0.78 0.89 0.65 0.20 3.08 0.24 3,14 2.31 3.08 2 2.73
OR 27.45 31.68 29.10 34,156 34.74 27.85 32.80 27.37 27.41 29.38 25.14 26.58
AB 26,96 21.38 2433 23.16 23.18 16.47 25.82 18.29 17.82 1717 18.886 18.18
AN 11.74 12.73 10.17 4.01 3.82 .33 4,08 2.88 3.78 1.7 2.98 3.68
NE Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AC 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
NA 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
wo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 G.00
DIOP 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HYP 4.80 £.68 4.18 2.12 2.07 3.42 1.74 2,55 3.12 1.98 1.88 2.60
oL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MT 0.15 0.85 0.43 1.29 1.29 0.29 1.10 0.27 0.40 0.83 0.18 0.33
HEM 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 .00 0.00 0.00 0.00 0.00
ILM 0.51 0.81 0.42 0,29 a.19 0.35 0.10 0.10 0.10 0.17 0.08 0.08
SPH 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RUT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AP 0.23 0.21 0.14 0.09 0.07 0.19 0.07 Q.19 0.19 0.14 0.18 0.14

S5UM 100.02 100.00 100.01 100.00 99.99 100.01 100.01 100.00 100.02 100.00 100.01 100.01



NUMBER 25

SAMPLE TOAFr45h
QaTz 2212
COR 2.80
OR 26.34
AB 24.88
AN 13.58
NE 0.00
AC 0.00
NA 0.00
wo Q.00
DHOP 0.00
HYP 7.82
aL 0.00
MT 0.71
HEM 0,00
ILM 1.27
SPH 0.00
RUT 0.00
AP 0.54
SUM 100.02
NUMBER 191
SAMPLE LP20730
aTz 2910
COR 0.38
OR 28.81
A8 37.81
AN 2.25
NE 0.00
AC Q.00
NA 0.00
wo 0.00
plop 0.00
HYP 0.98
oL 0.00
MT 0.82
HEM 0.00
M 0.00
SPH 0.00
RUT 0.00
AP 0.09
5UM 100,00

28
FOAFI935
23.48
0.00
8.42
31.02
27.13
0.00
.00
0.00
0.00
0.01
5.72
0.00
2.81
0.00
0.85
0.00
0.00
0.59
100.01

192
LP50
19,98
0.c0
28.51
50.04
1.38
0.00
0.00
0.00
0.2
1.3%
0.00
0.00
0.47
0.00
©.00
0.00
.00
0.05
99.99

27
FOAFr3070
30.23
2,12
31.72
24.88
5.81
0.00
0.00
0.00
0.00
0.00
4,20
0.00
0.29
0.00
0,52
0.00
0.co
0.26
100.01

193
79AWsTS
14,04
0.00
34.75
31.68
9.97
0.00
0.00
0.00
0.00
0.91
4.28
0.00
2.74
0.00
0.95
.00
0.00
0.71
100.01

28
TOAFr3112
25.84
1.72
32.35
23.16
10,27
0.00
0.00
0.00
0.00
0.00
5.29
0.00
0.2
0.00
0.75
0.00
0.00
0.28
95,598

194
TIAWeTSE
34.51
1.08
3081
24233
2.46
0.00
0.00
Q.00
0.00
0.00
2.09
0.00
0.57
0.00
0.16
0.00
0.00
0.00
100,00

29
T1AWrB0
2853
1.81
24.85
22.38
13.91
0.00
0.00
0.00
0.00
0.00
6.97
Q.00
0.74
0.00
0.75
0.00
0.00
0.26
100.00

185
TaAWSTT
312.34
1.65
31.73
24,61
4.60
0.00
0.00
0.00
0.00
0.00
3.85
0.00
0.81
0.00
0.54
0.00
0.00
0.28
100.01

ao
71AWS0
32.93
2.15
25.14
24.02
10.03
0.00
0.00
Q.00
0,00
.00
4,24
0.00
0.88
0.00
0.40
0.00
0.00
0.19
100.00

196
79AWs80
34.77
0.58
23.04
23.05
13.92
0.00
0.00
0,00
0.00
0.00
3.81
0.00
0.60
0.00
0.31
0.00
0.00
0,14
100.02

kY|
71AFr1858
31.23
1.37
25,23
20.64
14.03
0.00
0.00
0.00
0.00
0.00
5.80
0.00
Q.88
0.00
0.62
0.00
0.00
.21
100.01

187
F9AWsBS
29.59
1.60
19.07
45,22
0.6
D.00
0.00
0.00
0.00
0.00
1.49
0.00
1.22
0.00
0.00
0.00
0.00
0.21
100.00

32
T1AFr201
28.09
1.45
22.40
20.80
16,85
0.00
0.00
0.00
0.00
.00
7.93
Q.00
1.19
0.00
0.95
0.00
0.04
0,33
5999

198
79AWsBI
26.20
2.8
20.15
25.49
15.46
0.00
0.00
0,00
0.00
0.00
7.88
0.00
0.97
©.00
1.03
0.00
0.00
0.66
100,00

a3
T1AFr341
33.03
2.7
14.93
25.85
14.82
0.00
0.00
0.00
0.00
0.00
7.20
0,00
0.73
0.00
0.67
0.00
0.00
0.28
100.00

199
TIAWSI4A
34.70
1.34
29.29
15.79
1312
0.00
0.00
0.00
0.00
0.00
4. 41
0.00
082
0.00
0.56
0.00
0.00
0.18
100.0%

34
71AFri4g
27.58
1.50
18.22
24 .35
17.36
0.00
0.00
0.00
0.00
0.00
813
0.00
1.49
0.00Q
1.04
0.00
0.00
0.36
100.00

200
TIAWR101
0.00
0.00
268.23
1.00
1.04
5.3%6
0.00
0.00
0.00
3ge.62
0.00
10.33
8.93
0.00
.59
0.00
0.00
6.92
100.01

35
T1AFric4
20.59
0.44
14.54
29.50
2514
0.00
0.00
0.00
0.00
0.00
7.35
0.00
1.34
0.00
D.82
0.00
0.00
0.29
100.01

M
8135
39.47
0,27
20.25
23,54
9.24
0.00
0.00
0,00
0.00
D.00
5.77
0.00
0.89
0.00
0.54
0.00
0.00
0.23
100.00



NUMBER
SAMPLE
QTz
COR
OR
AB
AN
NE
AC
NA
WO
DIOP
HYP
oL
MT
HEM
LM
SPH
RUT
AF
SUM

NUMBER
SAMPLE
QaTz
COR

OR

AB

AN

NE

AC

NA

Wwo
DiopP
HYP

oL

HEM
LM
SPH
RUT
AP
SUM

38
T1AFI507
19.53
0.00
24.23
19.08
16.52
0.00
0.00
0.00
0.00
4,56
11.82
0.00
2.97
0.00
1.69
0.00
0.00
0.81
100.01

202
JB13z
40.44
0.21
21.81
28.60
65.58
0.00
0.00
0.00
0.00
0.00
1.47
0.00
0.29
0.00
0.13
0.00
0.00
0,09
100.00

a7
71AF596b
18.69
Q.00
13.28
18.13
17 .48
0.00
0.00
0.00
0.00
1.85
19.70
0.00
1.48
Q.00
1.34
.00
0.00
0.00
100.01

203
JB142
30.50
1.05
21.78
27 .95
11.28
0.00
0.00
0.00
0.00
0.00
5.08
0.00
0.86
0.00
0.54
0.00
0.00
0.19
100.01

as
71AFr635
310.43
2.29
18.33
2597
15.82
0.00
06.00
0.00
0.00
0.00
5.79
0.00
1.63
.00
0.83
D.00
Q.00
0.40
99.99

204
JB143
30.89
1.02
21.83
28.20
11.29
0.00
0.00
0.00
0.00
0.00
5.59
0.00
0.40
0.00
0.57
0.00
Q.00
0.21
100.00

39
T1AFr682
28.17
2.38
16.97
28,03
18.60
Q.00
Q.00
0.00
0.00
0.00
6.49
0.00
1.93
0.00
1.01
0.00
0.00
0.43
99.99

2098
JB144
30.84
0,57
24.27
2418
10.34
0.00
0.00
0.00
0.00
0.00
7.789
0.00
0.68
0.00
0.80
a.00
0.00
0.33
100.00

40
71AFrég4
24.75
1.82
15.73
20.79
22.81
0.00
0.00
0.00
0.00
0.00
10.87
0.00
1.78
0.00
147
0.00
0.0
0.38
100.00

208
JBt45
34.37
1.57
2817
26,38
7.69
0.00
0.00
0.00
0.00
0.00
.03
0.00
0.42
0.00
0.26
0.00
0.00
0.21
100.00

47
71AFr701
31.74
2.52
25.90
2501
9.18
0.00
0,00
0.00
0.00
0.00
4.11
0.00
0.69
0.00
0.82
0.00
0.00
0.33
100.60

207
Jat4s
35.41
0.58
21.08
25,22
10.28
0.00
0.00
0.00
0.00
0.00
6.00
0.00
0.81
0.00
0.63
0.00
0.00
g.21
100.00

42
F1AF733
37.10
1.99
25.09
24.80
7.78
0.00
0.00
0.00
0.00
0.00
2.44
0.00
0.44
.00
0.29
0.00
0.00
0.09
100.00

208
JB14B
33.20
1.10
20,54
27.69
10.71
0.00
0.00
0.00
0.00
0.00
5.50
0.00
0.62
0.00
0.48
0.00
0.00
047
100.01

43
71AFI800
26.20
2.35
29 .08
28,61
8.35
0.00
0.00
0.00
0.00
0.00
4.08
0.00
0.45
0.00
0.64
0.00
0.00
0.29
100.01

209
JB149
36.83
0.74
23.45
29.18
7.01
0.00
0.00
0.00
0.00
0.00
2.33
0.00
0.18
0.00
0.14
0.00
0.00
0.17
100.02

44
T1AFr2024
41.42
1.83
26.39
18.89
8.36
0.00
0.00
0.00
0.00
0.00
2.40
0.00
0.29
0.0
Q.25
0.00
0.00
0,07
100.00

210
JB152
8.7
Q.17
23.92
28.18
7.6
0.00
0.00
0.00
0.00
0.00
2,75
0.00
0.27
0.00
0.23
0.00
0.00
0.14
100.00

45
T1AFr2025
30.28
1.59
19.38
21.88
16.99
0.00
0.00
0.00
0.00
0.00
7.97
0.00
0.89
0.00
0.95
0.00
0.00
0.29
100.02

211
Jg181
33.02
1.29
26.46
25.74
8.05
0.00
0.00
0.00
.00
0.00
2.97
0.00
0.93
0.00
0.38
0.00
0.00
018
100.00

45
F1AFr2179
27.78
1.20
12.72
24.29
21.95
.00
0.00
0.00
0.00
0.00
9,29
0.00
1.49
Q.00
0.95
0.00
0.00
033
100.00

212
JB16&2
35.50
0.43
26,93
31.11
3.98
0.00
0.00
Q.00
0.00
0.00
1.08
0.00
0.51
0.00
©.10
0.00
0.00
0.28
100.02



NUMBER
SAMPLE
QTz
COR

OR

AB

AN

NE

AC

NA

wo
alls}
HYP

oL

HEM
ILM
SPH
RUT
AP
SUM

NUMBER
SAMFLE
aTz
COR
OR
AB
AN
NE
AC
NA
wo
DJjopP
HYP
oL
MT
HEM
LM
SPH
RUT
AP
SUM

47
F3AFr3191
2.59
£.00
15,58
27.863
23.73
0.00
0.00
0.00
0.00
13.19
562
0.00
5.48
0.00
1.40
0.00
0.00
0.63
100.01

213
JB165
34.54
0.59
2509
28,53
9.41
0.00
.00
0.00
0.00
Q.00
077
0.Q0
0,30
0.22
0,37
0.00
0.00
019
100.01

48
BEAWTE
21.30
0.26
an.r2
29.32
10.62
D.00
0.00
0.00
0.00
0.00
5.33
0.00
1.48
0.00
0.68
0.00
0.00
0.31
100,00

214
JB186b
33.00
.00
27.98
31.94
5.686
0.00
0.00
0.00
0.00
0.25
0.91
0.00
0,22
0.00
0.08
0.00
0.00
0.09
100.01

49
73AWra8h
30.64
0.18
29.48
31.76
4.73
0.00
0.00
0.00
0.00
0.00
2.25
0.00
0.64
Q.00
0.23
0.00
0.00
a.1
100.01

215
JB167
33.44
1.43
2470
25.48
9.35
0,00
C.00
0.00
0.00
0.00
4.18
0.00
0.77
0.00
0.46
0.00
0.00
0.21
100.00

50
T3AWBEYK
32.80
1.53
30,68
31.92
1.48
0.00
0.00
0.00
.00
0.00
0,24
0.00
.91
0.00
0.23
0.00
0.00
Q.12
100.01

216
Jai173
36.86
0.87
20.93
26.43
11.06
0.00
0.00
0.00
0.00
0.00
2.68
0.00
0.62
0.00
0.30
0.00
0.00
0.25
99.98

51
F4AFr638a
a2
1.86
22.07
27.38
10.42
0.00
0.00
0.00
¢.00
0.00
6.50
0.00
0.58
0.00
0.72
0.00
0.00
0,28
100.00

217
JB175
32.52
0.53
25.561
24,93
10.62
0.00
0.00
¢.00
0.00
C.00
4,23
0.00
0.83
0.00
0,50
0.00
0.00
0.23
100.00

52
F4AFr846a
32,70
0.02
30,72
28,78
6.58
0.00
0.00
0.00
0.00
0.00
1.13
Q.00
0.77
.00
0.23
Q.00
0.00
0,10
100.01

214
JB172
31.86
0.41
29.97
27.20
7.15
0.00
0.060
¢.00
0.00
0.00
2,863
0.00
0.42
0.00
0.25
0.00
c.C0

0.12
100.01

53
T4AF7 T
21.55
0.12
18.52
34.40
17.83
0.00
0.00
0.00
0.0%
0.00
6.21
0.00
1.86
0.00
1.12
0.00
0.0¢
0.40

100.01

219
JBigs
37.23
1.29
23.17
25.84
g.12
.00
0.00
0.00
0.00
0.00
.10
0.00
0.89
0.00
0.38
0.00
0.00
0.13
160.01

54
T4AF 77 7e
3313
1.89
21.37
29.04
8.02
0.00
0.00
0.00
0.00
0.00
4.66
0.00
0.15
0.00
0.45
0.00
0.00
0.28
100.01

220
JB189
34.38
1.48
27.87
23.99
8.09
c.00
0.00
0.00
0.00
0.00
.18
.00
0,55
0.00
.34
0.00
G.00
0.14
100.00

55
74AFra001
18.41
0.00
21.13
21.78
17.25
0.00
0.00
D.00
0.00
1.78
10.58
0.00
1.58
0.00
1.18
0.00
0.00

0.3
120.01

221
Jai1s2
33.48
0.78
26.70
2B8.88B
B.11
G.00
0.00
0.00
©.00
0.00
2.93
0.00
0,89
0.00
0.3
0.00
C.00
0.14
100.00

58
T4AWI1 77
29.12
1.25
14.47
29.37
17.12
0.60
0.00
0.00
0.00
G.00
8,58
0.00
0.78
0.00
0.94
0.00
0.00
0.38
99 .99

222
JB194
36,98
0.00
26.48
27.27
7.39
0.00
0.00
0.00
0.00
0.15
1.13
0.00
0.35
0.00
0.15
0.00
0.00
012
100.00

87
74AWr198
27.65
0.74
20.29
30.08
13.06
0.00
0.00
0.00
0.00
0.00
8.20
0.00
0.94
0.00
0.75
Q.00
.00
0.31
100.02

223
JB135
2958
0.61
24.98
26.55
11.69
0.00
0.00
0.00
0.00
0.00
4.94
0.00
0.72
0.00
0.81
0.00
0.00
0.33
100.01



NUMBER 1) 59 &0 &1 62 63 64 65 &6 a7 &g
SAMPLE  74AWr202a 74AWr213 74AWr254a 74AWI3TO TAAFr207a  T72AFr216 75AFr238 TS5AF630 7BAF/636b T7S5AFr663a  7SAFI675

QTZ 32.45% 3166 31,23 8.24 28.27 27.63 27.48 32.00 33.38 26.65 18.72
COR 0.00 0,26 0.62 £.00 0.22 0.08 1.21 0.00 0.00 1.00 Q.00
OR 27.28 26.85 23.83 14,02 31.40 24.54 22.4% 20.70 2515 13.77 20.09
AB 36.72 as5.12 3249 25.38 33.80 27.21 21.74 33.08 32,85 27.45 23.48
AN 1.95 354 8.97 25.49 4.61 13.63 13.12 1.18 2.38 15.99 21.65
NE .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 .00
AC Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
NA .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
wo 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
DIOP Q.08 0.00 000 572 0.00 0.00 0.00 1.07 0.50 Q.00 218
HYP 0.53 1.72 215 15.95 1.09 5.14 6.55 1.01 1.30 8.97 10.76
oL 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MT 0.85 0.63 0.1 1.83 0.44 0.84 0.37 o 0.43 0.96 1.41
HEM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LM 0.13 0.25 0.29 2.69 0.7 0.70 Q.80 0.23 0.19 0.82 1.32
SPH 0.00 0.00 0.00 C.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
/UT 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 6.00 0.00 0.0 0.60
AP 0.05 0.08 012 0.98 0.09 0.24 0.31 0.05 0.0 031 0.38
SUM 100.00 100.01 100.01 100.00 99,99 10G6.01 100.01 100.01 100.00 100.02 99,99
NUMBER 224 225 216 227 228 229 230 px] 232 233 234
SAMPLE JB214 JB1O6 Jeiog JB116a 18127 JB128 JB112 JB134 JB213 JB215 JB20o1
aTZ ' 3331 27.97 28.18 A2.04 30.98 31.18 30.95 38,15 30.31 24,87 13.36
COR 0.91 1.43 0.16 0.21 §.32 1.30 1.18 1.15 0.81 0.02 Q.00
OR 23.87 20.64 25.09 24117 18.77 21.8% 22.06 20.04 18.43 18.06 14.99
AB 29.67 31.11 34.01 27.69 27.22 26,03 28 86 24.43 30.1% 30.51 21.29
AN 8,32 10.50 10.23 11.20 13.55 12.68 10.98 9.63 13.88 16.58 26.58
NE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 Q.00
AC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
NA 0.00 6.00 Q.00 0.00 0.00 0.00 0.00 ©.00 0,00 0.00 0.00
wao 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
DIOP 0.00 0.00 0.00 0.00 0.0 0.00 Q.00 0.00 0.00 0.00 414
HYP 2.97 8.06 3.09 3.27 6.10 4.70 4,39 5.05 4 55 7.02 15.78
oL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
MT D.59 1.19 0.43 0.69 0.85 1.00 0.58 0.83 0.85 1.40 1.59
HEM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LM 0.37 0.78 0.84 0.56 0.95 0.90 071 .50 o077 1.10 1.76
SPH Q.00 0.00 0.00 0.00 0.00 0.00 G.00 0.00 0.00 0.00 0.00
RUT 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00 0.00 0.00
AP 0.19 0.33 .26 0.19 0.28 0.35 0.30 0.23 0.as 0.45 0.51

SUM 100.00 100.01 100.00 100.02 100.00 100.01 100.01 100.01 100.00 100,01 100.00



NUMBER 69 10 7t 72 73 74 75 78 7 78 79
SAMPLE  7SAFr733 7SAF754b 7SAFr78ta  75AFr3308 75AFr2005/8 7S5AFr2025 7SAFr2171 75AFr2175 T75AFr2182 75AFr3087 7THAFra142

aTz 24.48 a0.35 28.77 16.04 29.17 30.98 26.45 20,20 2.59 16.10 27.57
COR 0.75 0.08 0.91 0.00 0.23 0.889 0.24 0.0 0.00 0.00 1.05
OR 14.08 30.25 29.68 19.93 28.04 22.81 21.85 18.80 20.41 12.00 25.24
AB 29.75 35.78 29.85 28,11 37.29 24.b8 28,62 30.24 20.17 18.74 31,64
AN 19.83 2.88 7.41 21.22 4.78 13.48 15.328 19.87 23.58 28.39 B.45
NE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AC 0.00 ’ 0.00 0.00 0.00 0.00 .00 0.00 .00 0.00 0.00 0.00
NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
wo 0.00 0.00 0.00 0.00 0.00 0.00 c.00 0.00 0.00 0.00 0.00
DloP 0.00 0.00 0.00 1.50 Q.00 0.00 0.00 0.00 13.53 6.98 0.00
HYP 9.33 0.35 3.17 12.80 1.60 571 4.81 7.93 15.79 18.50 3.97
oL 0.00 0.00 Q.00 0.00 0.00 -0.00 0.00 0.00 0.00 0.00 0.00
MT 0.55 0.28 1.13 0.70 0.47 0.83 1.64 1.42 1.42 1.52 1.41
HEM 0,00 0.00 0.00 0.00 0.00 0.00 0,00 a.00 0.600 .00 0.00
LM 1.07 0.12 0.83 1.30 0.33 0.58 0.73 1.03 1.88 1.4% 0.51
SPH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RUT 0.00 0,00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
AP 0.38 0,12 0.38 0.40 0.14 0.19 0al 0.35 0.86 031 0.17
SUM 100.00 100,01 100.01 1040.00 100.02 100.00 100.01 100,02 100.01 99.99 10¢.01
NUMBER 235 238 237 238 239 240 241 242 243 244 245
SAMPLE JB203 JB205 JB207 JB211 JB216 JB218 JB133 JB139 JET41 B150 JB191
oT2 ' 14.28 19.26 20.78 27.69 24.23 19.03 33157 a5 82 35.44 32.22 35.10
COR 0.80 0.00 0.00 257 0.00 0.00 212 0.28 0.59 1.93 2.18
OR 14.51 18.45 18.00 21.08 18.13 13.51 27.32 25.45 28.88 27.68 27.23
AB 21.89 20.98 18.22 20.35 22.67 10.65 33.43 31.58 30.18 33.49 azn
AN 25,39 25.78 25.67 14.30 19.81 20.92 0.87 4 48 4 82 1.13 082
NE 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NA .00 0.00 Q.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00
wo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 Q.00
piop 3.45 0.20 0.98 0.00 1.38 0.64 0.00 0.00 0.00 0.00 0.00
HYP 16.69 13.66 14.47 8.37 9.53 12.53 1.64 1.98 1.85 1.76 0.30
oL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MT 1.47 1.59 1.62 1.11 1.22 0.87 1.1 0.15 0.27 1.87 1.42
HEM 0.00 .00 .00 .00 .00 0.00 0.00 0.00 0.00 0.00 0.00
ILM 1.82 1.65 1.87 1.30 1.50 1.38 0.04 Q.08 012 0.04 0.04
SPH 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 G.00 0,00 0.00
RUT 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00
AP 0.54 0.45 0.42 0.50 0.52 0.47 0.12 0.14 0.08 0.12 0.21

SUM 100.01 10002 100.01 100.01 99,89 100.00 100,02 100.00 100.01 100.01 100.01



-zp-

NUMBER
SAMPLE

QTZ
CCR
OR
AB
AN
NE
AC
NA
wa
DoeP
HYP
oL
MT
HEM
ILM
SPH
RUT
AP
SUM

NUMBER
SAMFPLE

arz
COR
OR
AB
AN
NE
AC
NA
wo
DioP
HYP
oL
MT
HEM
LM
SPH
RUT
AP
SUM

20

75AFr3151

24.53
0.48
22.82
27.28
15.93
0.00
0.00
0.00
0.00
0.00
7.01
0.00
D.69
0.00
C.90
0.0
0,00
0.33
100.02

251
Cisa
34,38
0.00
32.89
25.69
390
0.00
0.00
0.00
0.00
0.15
1.73
.00
1.10
0.00
0.10
0.00
0.00
0.07
100.00

a1
75AFra1649
21.51
2.27
19.82
27.42
16,64
0.00
0.00
0.00
0.00
0.00
2.79
0.00
0.68
0.00
1.27
0.00
0.00
0.59
99.99

252
ciaa
34.21
Q.65
34,14
23.18
4.01
0.00
0.00
0.00
0.00
0.00
2.17
0.00
1.29
0.00
0,29
0.00
0.00
0.08
100.00

B2
TSAWriB1a
33.88
2.15
27.79
27.28
5.27
0.00
0.00
0.00
.00
0.00
2.45
.00
0.55
0.00
0.37
0.00
0.00
0.28
99.98

253
Cid
34,83
0.20
3482
23.21
3.B3
0.00
0.00
0.00
0.00
0.00
1.91
0.00
1.14
0.00
.19
0.00
0.00
0.07
160.00

83
75AWIS44
26.65
1.83
31.30
26,20
9.22
0.00
Q.00
0.00
0.00
0.00
3.72
0.00
Q.44
0.00
0.63
0.00
0.00
0.21
100.00

254
Ci42
19.84
0.00
28.48
49,98
1.38
0.00
0.00
Q.00
0.00
1.81
0.00
0.00
0.47
.00
0.00
0.00
0.00
0.08
100,00

B4
76AFI518
17.89
0.00
1013
18.52
13.80
0.00
0.00
0.00
0.00
0.59
18,58
0.00
1.72
0.00
2.20
0.00
0.00
0.57
160.00

255
Cig9
29.03
0.38
28.79
37.79
2.25
0.00
0.00
0.00
0.00
D.00
1.07
0.00
.62
0.00
0.00
0.00
0.00
0.09
100.00

a5
TTAWIIT4
a7z
3.31
28.76
25.24
2.94
0.00
0.00
D.00
0.00
0.00
1.86
0.00
0.33
0.00
0.25
0.00
0.00
035
100.01

278
2294
35.74
1.19
26.88
32.88
2.82
0.00
0.00
0.00
0.00
0.00
0.37
0.00
0.10
0.00
0.08
0.00
0.00
0.17
100.01

BB
TTAW4L3
20,80
0.21
14,01
32.34
21.85
0.00
0.00
0.00
0.00
Q.00
7.46
0.00
1.87
0,00
1.09
0.00
0.00
0.38
100.01

278
B4TS543
24,16
0.60
26.46
22,63
16.24
0.00
0.00
0.00
0.00
0.15
7.72
0.00
1.29
0.00
1.02
0.00
0.00
0.33
100.00

arz
74AFr3133a
26.40
0.78
20.78
28.43
14.77
0.00
0.00
0.00
C.00
0.00
8,70
0.00
1.01
0.00
0.83
0.00
0.00
0.33
100.01

279
B4TS44
25.84
0.58
24.83
23,18
15.91
0.00
0.00
0.00
0.00
0.00
7.53
0.00
092
0.00
0.95
0.00
0.00
0.28
100.00

88
ECPD-48
4,17
2.03
32.04
24.31
5.15
0.00
0.00
0.00
Q.00
0.00
1.28
0.00
0.85
0.00
0.04
0.00
0.00
0.02
99.939

280
847545
25,30
0.45
26.14
23.15
16.62
0.00
0.00
0.00
0.00
0.00
7.31
0.00
0.90
0.00
0.87
0.00
0.00

0.26
100.00

5]
ECC-1-228
14.14
422
21.25
21.20
an
0.00
0.00
0.0Q
.00
0,00
B.04
0.00
0.81
0.00
0.40
0.00
0.00
0.23
100.00

281
847548
30.05
1.67
23.32
24.53
12.94
0.00
0.00
0.00
.00
0.00
5.94
Q.00
0.61
0.00
0.79
0.00
0.00
0.26
100.01

20
ECP-4-18
31.84
5.18
32.72
25.57
1.03
0,00
0.00
0.00
0.00
0.00
1.82
.00
1.75
0D.CcQ
0.08
0.00
0.00
0.05
100.00

282
B4T7S48
30.78
2.81
29.18
29.40
4,55
0.00
0.00
Q.00
0.00
0.00
2.07
C.00
0.63
0.00
0.42
0.00
0.00
0.35
99,99



NUMBER an

SAMPLE ECC-2-124
aTZ 34,29
COR 0.89
OR 22.80
AB "
AN 7.18
NE 0.00
AC 0.00
NA 0.00
wo 0.00
DIOP 0.00
HYP 2.80
OL 0.00
MT Q.07
HEM 0.00
iLM 0.2
SPH 0.00
RUT 0.00
AP 0.07
SUmM 100.00
NUMBER 283
SAMPLE B9RN10S
arz 2532
COR 0.48
OR 28,38
AB a5.57
AN 7.18
NE D.00
AC 0.00
NA 0.00
wo 0.00
DiapP 0.00
HYP 3.96
oL 0.00
MT 0.51
HEM 0.00
LM 0,45
SPH 0.00
RUT 0.00
AP 0.18
SUM 100.00

92
ECPD-205
2152
0.00
16.01
17.38
25.80
0.00
0.00
0.00
0.00
2.08
12.29
0.00
2.83
0.00
1.84
0.00
0.00
0.49
100,01

284
89RB112
29.54
1.63
22.09
35.25
7.05
0.00
0.00
0.00
0.00
0.00
3.48
0.00
D.28
0.00
0.47
0.00
0.00
0.21
100.00

91
ECPD-35
22.05
0.38
20.5)
21.65
21.29
0.00
0.00
0.00
0.00
000
11.90
0.00
0.08
0,00
1.27
0.00
0.00
0.49
100.01

205
28BB0
32,19
0.78
23.81
27.29
10.81
0.00
0.00
0.00
0.00
0.00
3.81
0.00
0.865
0.00
0.54
0.00
Q.00
0.4
100.00

94
ECC-4-28
15.37
0.00
18.78
18.13
28.12
0.00
0.00
0.00
0.00
118
14.02
0.00
1.7
0.00
1.97
0.00
0.00
0.72
100.01

286
28390
29.11
1.21
25.01
2.1
8.72
0.00
0.00
.00
0.00
0.00
2.80
0.00
0.47
0.00
0.41
0.00
0.00
017
10001

85
AP-1
36.30
0.00
28.10
2%.39
0.00
0.00
1.27
0.00
0.00
3.40
1.27
0.00
0.27
0.00
0.00
0.00
0.00
0.00
100.00

287
291
28.98
0.5
24,52
23.37
13.98
0.00
0.00
0.00
0.00
0.00
8.50
0.00
1.08
0.00
0.85
0.00
.00
019
100.00

a8
HL-1
2.62
0.00
19.19
18.12
27.8%
0.00
0.C0
0.00
0.00
8.70
20.21
0.00
1.41
0.00
1.45
0.00
0.00

0.6]
100.00

a18
B8RNICOAP
38.29
1.12
28.18
30.72
2.57
0.00
0.00
0.00
0.00
0.00
0.28
G.00
0.40
0.25
0.08
0.00
Q.00
0.12
100.01

97
MitFairplay
0.00
0.00
32.08
29.25
15.27
5.35
0.00
0.00
0.00
9.4
Q.00
2.99
J.ae
0.00
1.05
Q.00
0.00
0.75
100.01

319
8ARNIOOBL
23.23
1.21
20,58
35.03
13.82
0.00
0.00
0.00
0.00
0.00
3.45
0.00
1.78
0.00
0.50
0.00
0.00
0.33
100.01

100
MCDB2
0.00
0.00
0.00
9.
28 .68
1.54
0.00
0.00
0.00
10,37
0.00
13.62
2.43
0.00
4,15
0.00
0.00
0.14
100.02

320
BAANION
28.51
0.56
28.50
28.48
11.82
0.00
0.00
0.00
0,00
0.00
2,58
0.00
2.58
Q.00
0.56
0.00
0.00
0.42
99,99

101
MCDS8
0.00
0.00
19.59
26.99
19.70
0.67
0.00
0.00
0.00
10.28
0.00
7.88
9.95
0.00
4.80
0.00
0.00
0.14
100.00

321
8ARN3OTM
13.29
0.00
22.40
32.07
17.10
0.00
0.00
0.00
0.00
1.10
9.42
D.00
2.99
D.00
1.00
0.00
0.00
0.64
100.01

102
MCDES
0.00
0.00
9.185
20.32
268.41
1.73
0.00
0.00
0.00
1B.25
0.00
17.73
2.68
.00
3.67
0.00
0.00
0.07
100.01

322
SRNADIAP
37.94
1.60
34.12
25.03
0.67
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.40
0.00
0.08
c.00
.00
g.12
100.00

103
MCD98
0.00
0.00
9.64
5.15
22.41
9.80
0.00
0.00
0.00
29.58
0.00
15.61
5.00
0.00
.67
0.00
0.00
0.17
100.01

323
MOSQUITO-
26.01
1.53
5.64
39.47
17.67
G.00
0.00
0.00
0.00
0.00
£.B6
0.00
2.29
0.00
1.11
Q.00
0.00
0.43
100.01



NUMBER 104 105 106 taQ7 108 109 110 11 112 13 114

SAMPLE 63Ba30od 62ACn644 62Ba2421 62Ba2415 682BaZ2424a 61Bal1634 G63Ba30B4 &E2Bs249%0 860ABa297 TS222 MW111
aTtz 32.07 29.65 40.09 38.09 45.20 34 .88 0.00 0.00 8.52 47.04 £1.84
COR 2,32 2.38 3.08 477 3.48 2.72 Q.00 .00 0.00 212 .08
OR 24,58 22.74 29.58 28.27 25.63 23.98 13.44 401 .45 35.43 17.05
AB 25.78 18.85 20.74 24.79 14.51 31.75 19.59 18.78 2111 2.67 18.66
AN 7.84 15.02 0.44 2.13 6.93 3.88 2117 25.52 1852 10.98 1.28
NE 0.00 0.00 0.00 0.00 0.00 0.00 527 0.00 0.00 0.00 0.00
AC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NA 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
wo 0.00 G.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DIOP 0.00 Q.00 0.00 0.00 0.00 0.00 15.90 16.18 30.48 0.00 0.00
HYP 4.59 B8.53 a.a5 2.70 .38 2.26 0.00 3.19 5.73 0.38 0.35
oL 0.00 Q.00 0.00 0.00 0.00 0.00 8.29 23.53 0.00 0.00 Q.00
MT 1.62 1.47 1.36 0.32 0.15 0.10 2.83 4.23 B.65 1.18 0.00
HEM Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.60
LM 0.50 1.02 0.31 0.12 0.21 0.08 11.11 555 1.81 0186 0.04
SPH 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
RUT Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.04
AP 0.61 0.38 0.47 0.63 0.56 0.59 2.41 1.04 0.73 0.08 0.08
SUM 100.00 100.02 100.00 1¢0.02 100.01 100.00 100.01 100.01 100.00 100.02 100.00
MUMBER 324 125 328 127 328 329 330 N 332 333 334
SAMPLE TAUR-1 AS-1 TOK-1 TOK-2 TOK-3 ©63AFr223 BAAFiI31 B4AFr79 B4AFc138 G64AFr142 64AFF172
avtz T 20.28 25.96 25.18 21.62 22.03 23.77 18.45 27.18 24.97 29.07 31.22
COR 1.15 0.32 1.78 1.0% 0.02 0.00 0.00 0.00 0.50 2.41 1.03
OR 8.72 18.58 23,65 22.11 23,96 24719 11.40 18.82 19.68 18.75 2319
AB 34.79 27.48 27.16 25.22 26.92 32.55 31.17 36.18 2772 14.98 29.24
AN 20.8B 17.74 12.99 17.74 17.38 12.50 23.43 13.08 17.29 20.10 2.49
NE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AC 0.00 0.00 £.00 0.00 0.00 Q.00 a.00 0.00 0.00 0.00 ©.00
NA 0.00 ©.00 Q.00 0.00 C.00 0.00 0.00 0.00 0.00 0.00 0.00
wo ©.00 .00 0,600 0.00 0.00 0.00 Q.00 0.00 0.00 Q.00 0.00
DIDP 0.00 0.00 0.00 0.00 0.00 0.88 t.21 0.44 0.00 0.00 ©.00
HYP 6.07 7.14 5.50 B.30 5.58 2.95 10.45 2.68 6.53 13.74 4,53
oL 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MT 2.85 1.73 2.51 2.43 2.87 1.9 2.25 1.01 202 1.41 0.75
HEM 3.35 Q.00 0.60 .00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
LM 1.25 Q.80 0.87 1.04 0.88 0.64 1.32 0.44 0.94 1.30 0.43
SPH 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RUT D.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AP 0.70 0.24 0.36 0.45 036 033 0.33 0.21 0.33 0.24 0.14

SUM 100.00 99.99 100.00 100.00 100.00 100.00 100.01 95.99 100.02 100.00 100.02



_sr-

NUMBER
SAMPLE

aTz
COR
OR
AB
AN
NE
AC
NA
wo
DIoP
HYP
oL
MT
HEM
LM
SPH
RUT
AP
5UM

NUMBER
SAMPLE

arz
COR
OR
AR
AN
NE
AC
NA
wo
DIopP
HYP
oL

HEM
ILM
5PH
/RUT
AP
SUM

115
RR151
34.09
0.41
30.N
28.53
3.25
0.00
0.00
0.00
0.00
0.00
2.58
0.00
0.38
0.00
0.35
0.00
0.00
0.12
100,02

315

G4AFr227

24,32
0,48
17.49
28.38
18.99
0.00
0.00
0.00
0.00
0.00
6.50
0.00
2.42
Q.00
1.08
0.00
0.00
037
100.01

1186
TS5652
32.73
.00
30.64
2%.11
3.85
0.00
0.00
0.00
0.00
0.63
2.04
0.00
Q.69
0.00
0.4Q
0.00
0.00
0.12
100.01

336
B8AFr107
11.44
0.00
18.26
21,58
19.31
0.00
0.00
0.00
0.00
7.83
13.43
0.00
b.20
0.00
1.89
C.00
0.00
1.27
100.01

117
TSE0n
18,70
0.00
28.82
28.99
2.3
0.00
0.00
0.00
0.00
0.58
1.65
Q.00
0.53
0.00
0.29
0.00
0,00
0.07
100.02

3317
68AFr227
10.33
0.00
20.21
25.96
15.22
0.00
0.00
0.00
0.00
12.39
8.27
0.00
8.88
0.00
1.81
.00
0.00
15
100.01

118
DNS93
40.42
0.43
28,72
25.31
4,20
0.00
0.00
0.00
0.00
0.00
1.74
0.0Q
0.B5
0.00
0.27
Q.00
0.00
0.07
100.01

Jag
89AFré64
26.42
0.60
19.60
28.77
17.41
0.00
0.00
D0.00
0.00
0.00
7.21
0.00
0.98
0.00
0.81
0.00
0.00
0.24
100.02

119
DNS110
34.79
0.00
29,90
29.82
2.30
0.00
0.00
C.00
0.04
1.01
1.28
0.00
0.60
0.00
0.25
D.00
0.00
0.07
100.00

339
69AF1696
2717
1.34
18.70
2825
16.94
0.00
0.00
0.00
0.00
0.00
7.11
0.00
1.22
0.00
0.95
0.00
0.00
.33
100.01

120
TSEQb
16.51
0.53
29.24
29.05
3.28
0.00
0.00
0.00
0.00
0.00
}1.BS
.00
0.50
0.00
0.25
0.00
0.00
0,12
100.01

340
69AFr721
20.41
1.18
19.07
28.37
2017
0.00
0.00
0.00
.00
0.00
a.13
0.00
1.41
0.00
1.00
0.00
0.00
0.29
100.01

1
TS87
33.80
0.00
30.18
30.45
2.50
Q.00
0.00
0.00
0.00
.69
1.47
0.00
0.60
Q.00
0.25
0.00
0.00
0.07
100.09

N
69AFrS00A
23.81
0.03
15.68
29.56
21.50
0.00
0.00
0.00
0.00
0.00
5.B3
0.00
2.39
0.00
0.87
0.00
0.00
0.45
100.00

122
DN5113
33.64
0.03
29.04
30.78é
J.43
0.00
0.00
0.00
0.00
0.00
2.24
0.00
0.47
a.¢o
0.28
0.00
0.00
0.09
949.99

42
JOAFr310
3218
1.97
27.88
27.47
5.54
0.00
0.00
0.00
0.00
0.00
2.98
0.00
0.34
0.00
0.42
0.00
0.00
0.24
100.00

123
MW 15s
32.82
0.44
30.50
30.42
3.88
0.00
0.00
0.00
0.00
0.00
1.24
0.00
0.42
0.00
0.15
0.00
0.00
0.05
100.00

343
FOAFr410
25,07
1.13
30.08
29.92
8.08
0.00
0.00
0.00
0.00
0.00
3.80
0.00
1.07
0.00
0.75
0.00
0.00
0.35
100.01

124
LB25
31.568
0.00
32.1
32.40
1.98
0.00
0.00
0.00
0.00
1.08
0.18
0.00
0.59
0.00
0.2
0.00
0.00
0.05
100.01

344
JOAFr468
26.96
1.77
23.61
28.82
11.62
0.00
0.00
Q.00
0.00
0.00
E.48
0.00
071
0.00
0.77
0.00
0.00
028
100.02

125
DA118
34.20
1.02
31.44
29.93
2.80
0.00
0.00
0.00
0.00
G.00
0.23
0.00
0.28
0.00
0.08
Q.00
0.00
0.05
100.01

345
TJOAFr24668
22.18
0.92
28.00
28.12
4.2
a.00
0.00
0.00
0.00
0.00
8.29
0.00
0.98
0.00
0.95
0.00
0.00
0.38
100.01



_gb—

NUMBER
SAMPLE

QaTZ
COR
OR
AB
AN
NE
AC
NA
wWo
DIoP
HYP
oL
MT
HEM
ILM
SPH
RUT
AP
SUM

NUMBER
SAMPLE

QTZ
COR
CR
AB
AN
NE
AC
NA
wWo
DioP
HYP
oL
MT
HEM
LM
SPH
RUT
AP
SUM

128
DA18¢
31.97
0.51
32.75
29.34
4.43
0.00
0.00
0.00
0.00
0.00
0.66
0.00
0.19
0.00
0.10
0.00
0.00
0.07
100,02

346

JOAFI2467

28.83
1.65
29.32
27.22
7.95
0.00
0.00
0.00
0.00
0.00
3.39
Q.00
0.82
0,00
0.59
0.00
Q.00
0.23
100.00

127
RN130
13,37
0.70
a7
0.43
2.45
0.00
0.00
0.00
0.00
0.00
1.70
0.00
0.87
0.00
0.33
0.00
0.00
0.19
100.01

347
TOAFr2471
34.77
253
25.82
27.28
5.54
0.00
0.00
0.00
0.00
0.00
a1z
0.00
0.31
0.00
C.35
0.00
C.00
0.28
100.00

128
TS558
34.20
.44
29,32
29.71
1.94
0.00
0.00
0.00
0.00
0.00
2.39
0.00
0.46
Q.00
0.37
0.00
0.00
0.19
100.02

348
FOAFr2497A
28,16
1.13
25.68
31.61
8.14
0.00
0.00
0.00
0.00
0.00
417
0.00
0.59
0.00
0.39
0.00
0.00
0.14
100.01

129
RR149
35.18
0.38
28.09
30.78
2,89
0.00
0.00
0.00
0.00
0.00
2.02
0.00
0.42
0.00
0.33
0.00
0.00
0.18
106.01

349
FOAFr24978
33.96
1.04
28.20
33.90
1.90
0.00
0.00
.00
0.00
.00
0.29
0.00
0.58
0.00
0.08
0.00
0.00
0.07
100.00

130
DNS124
35.72
1.68
29.20
27.19
1.40
0.c0
0.00
0.00
0.00
0.00
1.92
0.00
0.38
0.00
0.31
0.00
0.00

0.21
100.01

aso
TOAWrG7B
33.38
1.07
29.77
27.47
5.16
0.00
0.00
0.00
0.00
0.00
2.23
0.00
0.80
0.00
0.25
0.00
0,00
a.09
100.00

11
MABS
33.86

0.31
27.94
32.95

2.04

0.00

0.00

0.00

0.00

0.00

2.03

.0.00

0.4

0.00

0.31

0,00

0.00

0.18

100.01

351
7F1AFr29
21.43
0.00
22.29
24,681
19.64
8.00
0.00
0.00
0.00
0.27
8.92
0.00
1.52
0.00
1.02
Q.00
£.00
.31
100.01

132
DNS108
35.90
1.58
28.32
29.75
2.53
0.00
0.00
0.00
0.00
0.00
1.22
0.00
0.35
0.00
0.21
0.00
0.00

0.8
100,00

352
T1AFr35?
24.31
6.29
16.48
28.57
20.36
0.00
0.00
0.00
0.00
0.00
7.03
.00
1.81
0.00
0.87
0.00
0.00
0.28
100.00

133
MAI03
35.78
1.11
2907
27.01
4.01
0.00
0.00
0.00
0.00
0.00
202
0.00
0.48
0.00
0.34
0.00
0.00

0.18
100.01

352
T1AFra63
25.69
0.38
21.20
14.32
13.00
0.00
0.00
0.00
0.00
0.00
3.27
0.00
1.652
0.00
0.48
0.00
0.00
0.14
100.00

134
ANT27
42,83
0.88
28.29
34,80
1.58
0.00
0.00
0.00
0.00
0.00
1.30
0.00
0.25
0.00
0.15
0.00
0.00
0.14
100.00

354
T1AFT12
28.40
1.09
25.68
33.85
&.87
0.00
0.00
0.00
0.00
0.00
2.7
0.00
0.3
0.00
0.54
0.00
0.00
021
100.00

138
MWT3
28.22
C.56
32.3
32.78
2.74
0.00
0.00
0.00
0.00
0.00
2.30
0.00
0.43
0.00
0.37
0.00
0.00
033
100.02

365
T1AFr718
0.1
1.02
31.41
26.76
6.02
0.00
0.00
0.00
0.00
0.00
2.47
0.00
0.74
0.00
0.64
0.60
0.0
0.24
100.01

1386
DA13T7
3s5.98
2.62
27.18
31.01
1.45
0.00
0.00
0.00
0.00
0.00
1.06
0.00
0.42
0.00
0.ca
0.00
0.00
0.21
100.01

356
TAFT19
25.30
0.79
24.09
25.33
15.57
0.0c0
0.00
0.00
0.00
0.00
6.77
0.00
1.05
0.00
0.82
0.00
0.00
0.28
100.00



NUMBER 137 138 139 140 141 142 143 144 145 148 147 148

SAMPLE RN17%e DNS122 DNST21 DNS119 DA18E GP18Q GP157 DNS178 DNS180 MAT14 DNS179 RR125b
QTZz 30.64 31.86 23.29 28.57 25.24 018 25.68 31.51 31.45 27 .42 3z.a 26.03
COR 2.29 2.86 1.03 0.76 1.28 1.1% 0.00 1.48 1.05 0.61 1.04 0.00
OR 25,59 25.16 27.42 33.28 26.40 30.68 22.36 30.13 29.19 32.42 26.83 22.73
AB 39.02 37.39 34.72 34,72 45.62 30.87 38.50 2%.90 30.13 3263 3a.18 49.50
AN 1.19 1.28 1.58 1.02 0.47 4,44 B.O4 1499 4.72 4,00 1.18 0.00
NE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
AC 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.43
NA 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.39
wo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.82
Diop 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 G.16
HYP 0.60 0.63 1.26 0.80 0.00 1.63 .82 1.92 2.02 1.43 0.03 0.00
aL 0.00 0.00 0.00 ©0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
MT 0.37 0.35 o.41 0.65 0.cB 0.83 0.80 0.47 0.73 0.85 0.00 0.00
HEM 0.00 0.00 0.00 0.00 c.29 0.00 0.00 0.00 0.00 0.00 0,40 0.00
LM 0,08 0.08 07 .12 0.08 0.40 0.69 0.42 0.48 0.39 0.04 002
SPH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 Q.00 0.00 0.07
RUT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00
AP 0.23 0.42 0.14 CRE] 0.58 0.21 0.32 0.21 0.26 0.26 0.12 0.08
SuUM 100.01 100.01 100.00 100.01 103.00 100.00 100.02 100.01 100.01 106.01 100.00 100.00
NUMBER asy 358 359 360 361 382 163 64 65 68 67 -]
SAMPLE T1AFr7268 71AWr88A  T4ARK70 S0RNOY S0RN10 S0RN20a BORN20b 90RN21 90RN22 S0ORN25a 90AN25h TO0AMNI1E
QTZ 30.80 30.05 28.41 33.63 25.81 10,14 3B6.3¢0 27.36 27.90 31.33 37.98 5.64
COR 1.51 Q.98 0.17 0.27 0.12 0.89 0.94 Q.00 0.42 0.34 1.07 0.00
OR 21.74 29.28 20.58 27.70 2498 27.07 30.86 26.11 25.78 20.74 30.03 21.69
AB 34.73 26.65 33.38 29.92 32.13 32.83 28,78 za 32.28 3233 28652 23.29
AN 7.23 8.98 5.34 594 10.22 §.85 2.81 8.20 8.85 10.52 1.82 24,09
NE 0.00 0.00 0.00 0.00 0.00 0.00 .00 Q.00 0.00 0.00 0.00 0.00
AC 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
wo 0.00 0.00 0.00 0.00 0.00 .00 Q.00 0.00 0.00 0.00 0.00 0.00
MopP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.47 0.00 0.00 .00 4,05
HYP 3.10 2.85 2.48 0.78 4.75 0.88 0.156 2.48 2.68 265 0.15 18.02
oL 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 Q.00
MT 0.28 0.82 0.85 1.00 1.28 0.59 0.00 1.22 1.34 1.50 0.00 2.66
HEM Q.00 0.00 0.00 0.42 0.00 0.43 0.28 0.00 0.00 0.00 0.34 0.00
ILM 0.44 0.33 0.35 0.33 0.58 0.28 0.02 0.45 0.48 0.B4 0.00Q t.74
SPH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RUT 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.08 0.00
AP 0.8 0.12 0.08 0.12 0.19 0.14 0.05 0.18 0.21 0.18 0.05 0.83

SUM 53.9% 100.00 100.01 100.01 100.02 100.02 100.00 100.00 100.00 100.01 100.00 100.00



_sv-

NUMBER
SAMPLE

arz
COR
CR
AB
AN
NE
AC
NA
WO
DIOP
HYP
oL
MT
HEM
iLM
SPH
RUT
AP
S5UM

NUMBER
SAMPLE

arz
COR
OR
AR
AN
NE
AC
NA
WO
DIOP
HYP
oL
MT
HEM
iLM
SPH
RUT
AF
S5Um

1489

RR135

30.97
0.00
23.09
4410
0.98
0.00
0.00
C.00
0.29
.18
0.00
0.00
0.00
0,19
0.02
02
0.00
0,09
99.99

389

67ACx211

15.89
0D.44
22.79
24.04
19.79
0.00
Q.00
0.00
0.00
0.00
14.27
0.00
0.83
0.00
1.28
0.00
0.00
0.68

100.00

150
DA217e
34.28
0.41
23.10
14.54
5.04
0.00
.00
0.00
0.00
0.00
1.83
0.00
0,32
0.00
0,35
©.00
0.00
0.14
100.01

370
G68ARKh3E9
22.58
.58
2330
13,28
12.11
0,00
0.00
0.00
0.00
0.00
8,08
0.00
0.8
0.00
0.88
D.00
0.00
0.33
100.00

151
RN196b
27 .48
2.80
26.76
2902
2.74
.00
0.00
0.00
0.09
0.00
B.45
0.00
1.5
0.00
1.12
0.00
0.00
0,42
100.00

an
70AMR108
E.28
0.00
30.81
23.20
19.50
0.00
0.00
0.00
0.00
8.38
10.90
0.00
2.08
0.00
1.41
0.0¢
0.00
.71
100.00

152
RN183-185
31.37
0.06
30.52
35.89
1.40
0.00
0.00
0.00
0.00
0.00
0,35
0.00
0.15
0.07
0.13
0.00
0.00
0.07
100.01

372
71ARKh78
29.47
1.07
2874
20,58
12.11
0.00
0.00
0.00
0.00
.00
5.52
¢.00
1.03
0.00
.58
0.00
.00
o1
100.00

153
DNS111
B.50
0.00
31,51
21.10
33.30
0.00
Q.00
0.00
0.00
7.97
22.18
0.00
2.69
0.00
3.10
0.00
0.60
0.65
100.00

73
T1ARKZ7
15.74
0.02
15.55
28.70
28.06
0.00
0.00
0.00
0.00
0.00
14,81
0.00
0.91
0.00
1.04
0.00
0.00
.38
100.00

154
DNS52
1.19
0.00
7.85
23.17
2727
0.00
0.00
0.00
0.00
6.31
23.05
0.00
2.05
0.00
3.02
0.00
0.00
0.66
100.01

374
71ARK117
ao.on2
1.87
29.33
29.14
7.07
0.00
0.00
0.00
0.00
0.00
1.82
0.00
0.73
0.00
0.06
0.00
0.00
0.16
100.00

165
Ma224
19.38
1.87
27.76
9.76
15.79
0.00
0.00
0.00
0.00
0.00
1918
0.00
3.24
0.00
1.78
0.00
0.00

1.16
100.60

375
4514
30.73
0.57
30.01
26.01
7.19
0.00
0.00
0.00
0.00
0.00
2,65
0.00
1.3%
0.00
0.83
0.00
0.00
0.33
100.01

156
GP283b
6.73
0.00
32.87
15.01
17.13
0.00
.00
0.00
0.00
5.39
17.33
0.00
2.25
0.00
1.91
0.00
0.00

1.29
100.01

arze
4515
3282
1.68
33.22
25.37
.73
0.00
0.00
0.00
0.00
0.00
1.85
0.00
0.81
0.00
0.35
0.00
0.00
0.28
100.01

157
R5283h
B.48
0.4
28.25
13.54
18.43
0.00
0.00
0.00
0.00
4,02
20.90
0.00
2.15
0.00
1.84
0.00
0.00
132
100.01

azrz
4518
0.00
0,00
B.44
25.44
27.87
0,00
0.00
0.00
0.00
14,83
8,24
11.53
3.10
0.00
.74
0.00
0.00
0.85
100.00

158
RS87
14.38
0.00
27.85
31.37
10.88
0.00
0.00
0.00
0.00
4. 50
B8.08
0.00
0.80
Q.00
1.23
0.00
0.00
013
100.02

375
4517
28.45
0.14
25,35
27.59
12.84
0.00
0.00
0.00
0.00
0.00
378
0.00
1.03
0.00
0.58
.00
0.00
0.24
100.02

159
GP2B2
19.79
0.00
32.46
2159
14.25
0.00
0.00
0.00
C.00
0.45
B.13
0.00
0.08
0.00
0.87
0.00
0.00
0.41
100.01

379
4518
21.02
o
21.18
271.52
19.56
0.0
0.00
0.00
0.00
0.00
.33
0.00
1.92
0.00
1.69
0.00
0.00
0.61
100.01



NUMBER
SAMPLE

aTtZ
COR
OR
AB
AN
NE
AC
NA
wo
DioP
HYP
oL
MT
HEM
LM
SPH
RUT
AP
SuM

NUMBER
SAMPLE

QTZ
COR
OR
AB
AN
NE
AC
NA
wo
DIoP
HYP
oL

HEM
ILM
SPH
RUT
AP
SUM

160

L.B43s

34.55
1.22
29.82
30.58
1.80
0.00
0.00
0.00
0.00
0.00
1.80
0.00
0.67
0.00
0.10
0.00
0.00
0.05

100.00

po
4519
35.10
0.11
29.89
2B.51
5.06
0.00
0.00
0.00
0.00
0.00
0.86
0.00
0.29
0.00
013
0.00
0.00
0.05

100.00

161
RN178a
32.4)
4.33
26.49
33.66
0.58
0.00
0.00
0.00
0.00
0.00
1.863
0.00
6.76
0.00
0.10
Q.00
0.00
0.08
100.01

as
4520
32.46
0.96
24.81
26.17
11.20
0.00
0.00
0.00
0.00
0.00
2.9
0.00
0.89
0.00
0.60
0.00
0.00
0.21
100.01

162
LB44
29.19
1.66
26.49
40.87
0.68
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.08
0.00
0.00
0.05
100.00

kY })
4511
28.9¢6
0.38
24,59
29.21
11.54
.00
0.00
0.00
0.00
0.00
3.45%
0.00
1.03
0.00
0.63
0.co
©.00
0.23
100.00

163
Le%4
34.05
1.77
23.51
38.42
0.83
0.00
0.00
0.00
0.00
0.00
1.00
0.00
0.28
0.00
0.08
0.00
0.00

0.28
100,00

383
4522
2.84
0.00
6.58
27.56
23.99
0.00
0.00
0.00
0,00
9.57
19.22
D0.c0
2.78
0.00
5.39
0.00
0.00

.83
100.02

164
JBasg
0.00
0.00
40.21
.78
4.28
3.06
0.00
0.00
0.00
31.03
0.00
B.48
432
0.00
1.48
0.00
0.00
137
100.01

3p4
4523
3r.07
0,73
31.85
25.29
2.28
0.90
0.00
0.00
0.00
0.00
o0.81
0.00
1.47
0.00
0.39
0.00
0.00
g.12
100.¢1

185
30545
39.04
0.03
25.45
3283
1.93
a.00
0.00
0.00
0.00
Q.00
0.02
0.00
0.57
0.00
0.08
0.00
0.00
0.05
100.00

ass
4524
37.18
0.75
32.45
24.26
2.24
0.00
0.00
0.00
0.00
0.00
1.51
0.00
1.1
0.00
0.39
0.00
0.00
0.12
100.01

168
30546
37.15
1.55
38.29
21,54
0.07
0.00
0.00
0.00
0.00
0.00
0.42
0.00
082
0.00
0.12
0.00
0.00
0.05
100.01



APPENDIX 2
DGGS trace element data, previously unpublished.

* snalyzed by Bondar-Clegg. (All others analyzed by XRAL.)
~ not analyzed.
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61

3 2HENRN

67

69
70

AJd3dAN

76

78

80

81
82

-

87
278
279
280
281
282

SAMPLE
72AFre16
70AWr319
66AWr78
T3AWr88h
73AWrB8k
T4AFr638A
T4AFré46a
TLAFrT71a
T4AFrTT?c
T4AFr3001
74AWr177a
74AUr 196
74AUr202e
74AWr233
74AWr254a
74AWr3T0
75AFr207s
T2AFr215
7TSAFr238
TSAFr630
7SAFr636b
75AFr663a
7SAFré7s
TSAFr733
T5AFr754b
T5AFr761s
TSAFr3308
7SAEr2005/6
7S5AFr2025
TSAFr2171
TSAFe2175
7S5AFr2182
TSAFr3067
75AFr3t42
7TSAFr3151
TSAFr3159
75AWr181a
TS5ANrS44
T6AFr516
724174
T7AWr&23
74AFr3133a
B4TS43
B4TS4L4
BATS4S5
B4TS4S
847548

Rb(pgm)
166.0
622.0
197.0
258.0
276.0
139.0
125.0
118.0
133.0
159.0
105.0
186.0
197.0
207.0
124.0

88.0
316.0
163.0
168.0
506.0
338.0
133.0
128.0
117.0
217.0
234.0
159.0
305.0
164.0
127.0
151.0
122.0

79.0
185.0
170.0
166.0
181.0
159.0

58.0
242.0
142.0
147.0
206.0
176.0
172.0
177.0
270.0

289.0
<10
393.0
2.0
52.0
262.0
145.0
345.0
316.0
455.0
392.0
236.0
<10
69.0
419.0
713.0
5.0
347.0
305.0
<10
<10
359.0
469.0
334.0
62.0
914.0
405.0
j21.0
388.0
317.0
430.0
655.0
275.0
145.0
233.0
371.0
137.0
323.0
545.0
122.0
407.0
289.0
330.0
391.0
381.0
351.0
227.0

Y¢pom)
18.0
60.0
30.0
31.0
41.0
30.0
28.0
42.0
17.0

<1D
57.0
60.0
52.0
75.0
<10
29.0
46.0
14.0
29.0
132.0
198.0
35.0
34.0
39.0
<10
30.0
3.0
24.0
18.0
25.0
21.0
37.0
11.0
29.0
20.0
23.0
<10
14.0
30.0
<10
12.0
16.0
33.0
30.0
28.0
21.0
<10

Nb(ppm)
<10

29.0
30.0
11.0
21.0
10.0
12.0
6.0
16.0
28.0
12.0
15.0
30.0
28.0
22.0
28.0
32.0
22.0

<10
63.0
56.0
22.0

<10
21.0
13.0
33.0
18.0
34.0

<10

<10
11.0
11.0
17.0
21.0
17.0
19.0
18.0

<0
18.0

<10
20.0
16.0

16.0.

19.0
26.0
18.0
13.0

-51-

120.0

43.0
194.0
117.¢
115.0
148.0

89.0
211.0
134.0
166.0
189.0
131.0

82.0

95.0

52.0
142.0

72.0
139.0
154.0
240.0
191.0
150.0
162.0
194.0

24.0
227.¢
151.0

65.0
148.0
130.0
158.0
157.0

97.0

86.0
132.0
197.0

2.0
170.0
181.0

42.0
185.0
159.0
200.0
180.0
194.0
162.0

84.0

Ba(pom)
921.0
139.0

1360.0
212.0
280.0

1050.0

1090.0
767.0

1300.0

1450.0
614.0
744 .0
303.0
622.0

1230.0

1690.0
479.0

1080.0
991.0

&3.0
73.0

1250.0

1430.0
448.0
14%.0

1840.0

1080.0
277.0

1530.0
778.0
845.0

1630.0
215.0
639.0
760.0
889.0
563.0

1320.0
9331.0
228.0
$36.0
452.0

1080.0

1580.0

1480.0

1250.0
621.0

Cr203(wtX)
<0.01
«<0.01
«<0.01
<0.01

0.0%
«0.01%
<0.01
<0.01
«<0.01

0.01
<0.01
<0.01
<0.01
<0.01
<0.01
«0.01%
<0.01
<0.01
<0.01

0.01
<0.01
«0.01
«<0.01
<0.01
<0.01
<0.01
«0.01
<0,01
«<0.01
<0.01
«0,01
<0.01

0.02

0.01
«<0.01
<0, M
<0.01
<0.01
«0.01

0.02
<0.01
<0.01
«0,01
«<0.01
<0.01
«0.01
<0.01



NUMBER SAMPLE

283
284
318
319
320
321
322
323
324
325
326
327
328
329
330
k23]
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
3590
351

352
353
354
355
356
357
358
359
360
361

362

BORN105
89RNT12
B88RN300AP*
83RN300BL™
88RN3O1™
BSRR30IN*
8BRN303*
MOSQUITOD-1
TAUR-1
AS-1

TOK-1
TOX-2
YoK-3
463AFr223
64AFr3Y
b4AFCT9
6LAFT138
&4AFr142
b4AFFIT2
bLAF 227
68AFr107
68AF 227
6PAFrbbs
6OAFré96
69AFPrT21
4PAFrP00A
70AFr3io
TOAFr430
70AFr4éb
TOAFr24668
70AFr2467
70AFr2471
TOAFr2497A
70AFr24978
70AWr&678
TIAFr99
TYAFr357
T1AFr363
T1AFr717
T1AFr718
T\AFr719
T1AFeT28
71AWr86A
74ARN70
QORNOY
SORN10
SORN20a

244 .0
255.0
210.0
140.0
150.0
180.0
160.0
69.0

<10
100.6
137.0
147.0
133.0
138.0
101.0
.0
t07.0
131.0
149.0
129.0
69.0
74.0
124.0
125.0
117.0
113.0
202.0
220,0
171.0
206.0
232.0
145.0
171.0
265.0
188.0
126.0
124.0
150.0
228.0
248.0
155.0
162.0
184.0
180.0
142.0
159.0
177.0

4683.0
895.0
20.0
295.0
290.0
255.0
60.0
624.0
707.0
330.0
668.0
747.0
749.0
784.0
314.0
1040.0
320.0
242,0
183.0
392.0
967.0
996.0
296.0
327.0
323.0
606.0
221.0
848.0
302.0
361.0
321.0
205.0
176.0
<10
7.0
422.0
392.0
342.0
232.0
381.0
327.0
313.0
408.0
89.0
206.0
327.0
283.0

20.0

<10
30.0
13.0
27.0
54.0
35.0
11.0
14.0
30.0

<10
11.0
14.0

<10
33.0

<10

<10

<10
45.0
26.0
45.0
313.0
28.0
31.0
15.0
30.0
31.0
25.0
24.0
17.0
24.0
19.0
40.0
50.0
34.0
3.0
17.0
45.0
13.0

<10
26,0

<10
17.0
53.0
11.0
26.0

<10

17.0
« <10
25.0
22.0
22.0
19.0
23.0
11.0
17.0
10.0
21.0
22.0
<10
16.0
19.0
16.0
26.0
11.0
39.0
17.0
11.0
10.0
16.0
14.0
18.0
28.0

<10
27.0
25.0
10.0
13.0
20.0
10.0
4.0
18.0

<10
14.0

<10
18.0
19.0
22.0

<19

23.0.

19.0
21.0
19.0

<10
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92.0

9.0
135.0
185.0
220.0
200.0

78.0
202,0
128.0
t17.0
123.0
120.0
114.0
110.0
108.0

98.0
141.0
204.0

97.0
156.0
217.0
204.0
138.0
164.0
137.0
146.0

97.0
182.0
123.0
225.0
113.0

90.0

85.0

45.0
110.0
151.0
123.0
235.0
182.0
204.0
168.0
100.0
178.0
175.0
121.0
154.0
133.0

Be¢ppm)
1440.0

1930.0
<100
3%0.0
1200.0
650.0
220.0
439.0
832.0
1430,0
1790.0
1760.0
1940.0
1570.0
970.0
2020.0
1330.0
884.0
1220.0
1160.0
1400.0
1090.0
1470.0
1090.0
1600.0
1880.0
890.0
1670.0
894.0
1180.0
813.0
1220.0
1360.0
138.0
1120.0
1330.0
1260.0
1430.0
784.0
1650.0
1230.0
1380.0
2480.0
635.0
1320.0
1600.0
1640.0

Cr203(wtX)
<0,01

<0.01
<0,01
<0.01
<0,01
<0.,01
<0.09
<Q,01
<0.01
<0,01
<0.01
0.01
<«0.01
0.02
<0.01
0.02
<0.01
0.01
0.01
<0.01
«0.N
<0.01
<«0.01
<0.01
6.01
<0.01
0.01
0.01
0.01
<0,01
0.01
<0.01
0.01
0.02
0.02
<0,01
<0.01
0.01
0.M
0.01
0.01
0.01
0.02
0.03
24 (ppm)
26(ppm)
26(ppm)



343
364
365
364
367
375
376
377
378
379
380

382

384
385

SAMPLE
90RN20b

9ORN21
FORM22
QO0RN25a
90RN25b
4514"
4515
4516"
4517+
4518*
4519
4520
4521*
{522
4523
4524

Rb{ppm)

219.0
187.0
176.0
149.0
206.0

Sc{ppm}
29.0
331.0
384.0
258.0
31.0

Y(pom)  Wb(pom)
26.0 24.0
25.0 32.0
17.0 <10
33.0 <10
29.0 13.0
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40.0
151.0
143.0
178.0

67.0

Bacppm)
133.0

1470.0
1580.0
1590.0
392.0
0.08(utX)
0.04(wtX)
0.04(wtX)
0.07(utX%)
0.18(wtX)
0.02¢(wtX)
0,12(wtX)
0.11(wtX)
0.12(wt%)
0.03¢utX)
0.03(wtX)

Cr203(ue)
23(ppm)
24 (pam)
26¢(ppm)
23 (ppm)
26{prm)

0.04
0.03
0.03
0.03
0.01
0.02
0.03
0.03
0.02
0.03
0.03



APPENDIX 3

Gold-favorability scores (posterior probability) for plutonic rocks from interior Alaska and
soruces of the original analytical data.
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data, 1989
data, 1989
data, 1989

ADGGS data, 1989, (Bondar-Clegg)
ADGGS dats, 1989, (Rondar-Clegg)
ADGGS data, 1989, (Bondar-Clegg)
ADGGS data, 1989, (Bondar-Clegg)
ADGGS data, 1989, (Bonder-Ctegg)

ADGGS unpub.data,
ADGGS unpub.data,
ADGGS unpub.data,
ADGGS unpub.data,
ADGGS unpub.data,
ADGGS unpub.data,

Newberry
Newberry
Newberry
Newbarry
Newberry
Newberry
Newberry
Newberry
dewberry
Newberry
Newberry
Newberry
Newberry
Newberry
Newberry
Newberry
Nesberry
Newberry
Newberry
Newberry
Newberry
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and
and
and
and
ard
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

others,
others,
others,
others,
others,
others,
others,
athers,
others,
others,
others,
others,
others,
others,
others,
others,
athers,
others,
others,
others,
others,

1990, (XRAL)
1990, (XRAL)
1990, (XRAL)
1990, (XRAL)
1990, (XRAL)
1990, (XRAL)

1990
1990
1990
1990
1990
1990
1990
1990
1990
19990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1950
1990



NUMBER  SAMPLE QUAD PROB. REFERENCE

350 70AMr678 Eag 43.2 Kewberry and others, 1990

351 T1AFr99 Eag 7.7 Newberry and others, 1990

352 T3AFr3s7 Eag 88.7 Newberry snd others, 1990

353 71AFr3483 Eag 36.2 Newberry and others, 1990

354 TIAFrT17 Eag 46.0 Newberry and others, 1990

355 71AFr718 £ag 42.8 Newberry and others, 1990

3156 TIAFr719 Eag 94.3 Newberry and others, 1990

357 TIAFr728 Eag 57.3 Newberry and others, 1990

358 T1AWr86A Eag 56.0 Mewberry and others, 1990

359 74ARN70 Kab 51.4 Newberry data, 1990, (XRAL)

360 SORNCY Tan ADGGS unpub.datra, 1990, (XRAL)

361 SORN10 Tan 3%.8 ADGGS unpub.data, 1990, (XRAL)

362 9O0RNZ20a Nab ADGGS unpub.data, 1990, (XRAL)

363 SORN20b Nab ADGGS unpub.date, 1990, (XRAL)

364 90RN21 Neb 3.9 ADGGS unpub.data, 1990, (XRAL)

365 SORN22 Yan 0.9  ADGGS unpub.data, 1990, (XRAL)

346 QORN2S & Tan 1.0 ADGGS unpub.data, 1990, (XRAL)

357  P0RN2Sb Tan ADGGS unpub.data, 1990, (XRAL)

348 TOAMN16 Nab  100.0 Richter and others, 1975

349 67ACx211 Nab 100.0 Richter and others, 1975

370 68ARK349 Nab 92.8 Richter and others, 1975

3In T0AMN106 Nab 100.0 Richter and others, 1975

372 71ARN76 Kab 67.3 Richter snd others, 1975

73 71ARN77 Nab 100.0 Richter mnd others, 1975

374 T1ARN117 Nab D.5 Richter and others, 1975

375 4514 Cir 5.9 ADGGS unpub.data, 1988, (Bondar-Clegg)
376 4515 cir 11.8 ADGGS unpub.data, 1988, (Bondar-Clegg)
377 4516 cir  100.0 ADGGS unpub.data, 1988, (Bondar-Clegg)
378 4517 cir $0.2 ADGGS unpub.data, 1988, (Bondar-Clegq)
379 4518 cir 99.9 ADGGS unpub.datae, 1988, (Bondar-Clegg)
380 4519 cir 91.2 ADGGS unpub.data, 1988, (Bondar-Clegg)
384 4520 Cir 87.1 ADGGS unpub.data, 1988, (Bondar-Clegg)
382 4521 cir 67.9 ADGGS unpub.data, 1988, (Bondar-Clegg)
383 4522 cir 100.0 ADGGS unpub.data, 1988, (Bondar-Clegg)
384 4523 cir 0.0 ADGGS unpub.dats, 1988, (Bondar-Clegg)
385 4524 cir 0.1 ADGGS unpub.data, 1988, (Bendar-Clegg)

-60 -



APPENDIX 4

K-Ar age dates on plutonic rocks from interior Alaska.
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APPENDIX 4
K-Ar age dates on plutonic rocks from interior Alaska.

Ages listed in this appendix are the recalculated ages of Wilson and others (1985) when possible. The
superseript ‘e’ indicates the date has not been recalculated with newer copstants. References for the data, given
by numbers, are listed at the end of the appendix: a reference number in parenthesis indicates original reference,
with recalculated age given in reference published later. Rock names in capital letters are based on Streckeisen-
LeMaitre (1979) normative classification of that sample. Other rock names used in this table are cited in original
reference, and unforutnately use a mixture of rock terminology.

Mineral abbreviations used: Bi - biotite; Hb - homblende; Am - amphibole; WMica - white mica; Mu -
muscovite; Sa - sanadine; WR - whole rock; K-f - potassium feldspar; Tour - tourmaline; cpx - clinopyroxene;
unk - unkmown.

Rock name abbrevistions used: Qtz syen - quartz syepite; syen - syemite; AF granite - alkali feldspar
granite; gtz monz - quartz mopzopite; qtzmonzodio - quartz monzodiorite; granodio - granodiorite; qtz dio -
quartz diorite; dio - diorite; gab - gabbro; hbldite - hornblendite; andes - andesite; porph - porphyry; peg -
pegmatite; lamp - lamprophyre; adam - adamellite.
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APPENDIX 4

TERTIARY
LABEL QUAD LOCATION OR SAMPLE AGE MIN ROCK REF
SHEET 2 PLUTON NAME
TXK-A Circle Vicloria Mtn T9AWSTS 65.3 £ 0.7 Bi QTZ SYEN! B
pair 655+ 1.0 Hb
TK-8 Livengoaod Cache Ck T1AWLS1] 598 + 1.8 Bi Bi granile 8(18)
TK-C Circle Lime Peak 79AWS76 56.7+ 1.0 Bi GRANITE! 5
TK-D Circle Quanz Ck T79AWSTT 659 +1.4 Bi GRANITE! 5
TK-E Circle Mt. Prndle MP246 5801 1.8 Mu Pegmalite 8(18)
TK-F Circle Mt. Prindle MP406 59.5 + 1.8 Bi Bl granite 8(18)
TK-G Circle Chena Hot Spr 79AWs89 58.7 + 0.9 Bi GRANODIOI 8
TK-H Circle Cheas Hot Spr CHS72X 597+ 1.8 Bi Bi granite 2
TK-1 Big Delta Granite Tors 75AFr2001 627+ 2 Mu Qurz monz B(16)
pair 67.7 £ 2.1 Bi
TK-3- Big Delta Granite Tors 75 AFr2000b 592 £ 1.5 Bi Qu monz 8
TK-K Big Dcla Wcentaal quad BigD1 67.8 + 2° Bi Granile 8(13)
TX-L Circle Circte Hot Sp K147 5635 £ 1.7 Bi GRANITE! 7
TK-M Circle Circle Hol Sp CH6) 57.78 + 1.7 Bi GRANITE! 7
TK-N Circle Circie Hot Sp CHS9 57.14 £ 1.7 Bi GRANITE! 7
™-O Cicele Circle Hot Sp KM133 54.17 ¢ 1.6 Bi Minizd aplite 7
dike
TK-P Circle Circie Hot Sp 1933 57.28 + 1.7 Bi GRANITE! 7
TK-Q Circle Circle Hot Sp 61AEL190 605 + 1.8 Bi Granite 8
TK-R Circte Two-Bit PM250 70.92 + 2.t WMica  Peg dike 7
TK-S Circle Two-Bit KM114 69.71 + 2.1 Bi GRANODIO! 7
TK-T Circle Yukon Fork T9AWs942 62.4 + 1.34 Bi GRANITE- 8
GRANODIO
BORDER!
TK-U Circle E Big Windy C 73AW2R7 60.6 £ 0.6 Bi 2 mica granite 8
prir 60.5 + 0.6 Mu B
TK-V Circle W Big Windy C 78AWr288 64.4 + 0.48 Bi Hb bi granite 8
TK-W Circle VABM Dex T79AFRS8I 728 1.6 Bi 2 mica granite 5
TK-X Circle W upper Salcha B4TS48 776 £23 Mu GRANITE! 6
pair 68.7 + 2.} Bi
TK-Y Circie U. Salchs R. TRAWI286 716 £2 Mu 2 mica pranite 8
pair 75 +28 Bi
TK-Z Circle Caribou C& T79AWsRS 77.5+ 23 Mu AF GRANITE! 8
(Tour. granite)
TK-AA Big Delta NE quad 75AS)537 64.1 £ 1.9 Bi Qz monz 8(16)
TK-AB Big Delia E-central quad T5ASj530 552+ 1.7 Bi Geanite 8(16)
TK-AC Big Della E-centrat quad T5A8;528 616 +2 Sa Rhyolile 8(28)
TX-AD Mt. Hayes W Robenson BT48 69.2 1.9 Bi Dio 8(11)
TK-AE Tanacross E Robertson 74AS;5140 66.6 ¥+ 2 Bi Gsb 8(t9)
TK-AF Tanacross Mt. Fairplay 74A5;144 672 2 Bi Qiz monz B(15)
pair 505 + 3 Am
TK-AG Tanacross Mu. Faimplay 61 AEL86 66°¢ unk Syen 8
TK-AH Tanacross NE quad TAAS)105 66.1 + 1.1 Bi Andes plug 8
pair 69.1 + 3.1 Ho
TK-Al Tanacross East Taurus 74AFr926 65.7 +2 Bi Intru ]
TX-AJ Tanacross East of Taurus 74ASj109a 679 + 2.0 WR Intru 8
TK-AJ Tanacross Eant of Tsurus 74AS5}109¢ 682 + 2.0 Bi Iriru 8
TK-AJ Tanacross East of Taurus 74A5)109g 69.2 £ 2.0 WR Intrz 8
TK-AK Nabesna Snapg 74ARK70 5t9 1 LS Bi GRANITE! 8Q21)

'Capilal lewers in the rock column denole name based on chemical anatyses as plotled on a Streckeisen - LeMaitre (1979) diagram.
Small leuers denote rock name Jisted in previous publication.

2eferences lisied by number st end of appendix 4.
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CRETACEOUS

LABEL QUAD LOCATION OR SAMPLE AGE MIN ROCK REF
SHEET 2 PLUTON NAME
KJ-A Livengood O'Brien Crk 79AWki10l1 90.0 £+ 2 Bi Lamp g
Livengood O'Brien Crk unknown 86.7 £ 3.6 Bi Cpx Syenite 4
Livengood O'Brien Crk uaknown 854 x 6.4 Bi Cpx Sycnite 4
KJ-B Cirele INSET A RSB7 893 £ 3.9 Bi Hb quz monz 3
KJ-c Livengood INSET B ECPD-1 90.7 £ 5.1 8(9)
KJ-D Livengood INSET B BBl4 93.0 £+ 5° Bi Qz monz B(12)
KJ-E Fairbanks INSET B B1IB{49 85.8 + 2.6 Bi GRANTITE' )
KI-F Fairbanks INSET B 3 rocks; Rb/Sr 90.9 £ 09 2
KJ-G Fairbanks INSET B 81JB13] 889 + 2.7 Bi Granite 1
KJ-H Fairbanks Sauth of B Fairbanks2 118 + 6° Bi Granite 8020)
KJ-1 Big Decla Chena R. TIAWSS0 895+ 1.4 Bi GRANODIO! $
KJ-J Big Delta Tanans R. T5AFr2t82 91.2 + 2.7 Bi MONZODIC 8
KI-K Big Decka Tanana R. 75AFr2184 87.3 £ 2.7 Ho GRANITE! 8
pair 893 + 2.7 Bi
K3-L Big Deha Tansnz R. 76BT-Rich 89.1 £ 2.7 K-f Porph 8(10)
KJ-M Big Deita N-=entrat quad TSAFr2178 93.2 428 Bi Dio [
KJ-N Big Deha N-central quad 75AFr2179 915 + 2.7 Bi Dio 8
KJ-O Big Dcla N-cenim? qusd 84T543 949 3 2.8 Bi GRANODIO' 6
peir 963 + 2.9 Am
KI-P Big Delu Necentral quad 84TS44 934 +28 Bi GRANODIO! 6
pair 96.3+£ 3.9 Am
K-Q Big Dels N-ceatrst quad 84Ts45 924+ 2.8 Bi GRANODIO' 6
pair 91.7 + 2.7 Hb
KJ-R Big Delz N-central quad 84TS46 85.0 £ 2.6 Bi GRANODIO! 6
KJ-§ Big Della Lit Geeen frog T5AS;539 90.4 £ 13 Bi Granodio 8316)
KJ-T Big Dells W Shaw Ck Ft TSAFr2l7S 989 +3 Bi GRANODIO' 8(16)
pair 101.4 t 4 Hb
KJ-U Big Dclua NE Shaw Ck Fi TSAS;S38 90.0 £+ 2 Bi GRANODIO' 5
pair 929 +2 Hb
K-V Eagle E Charley R T1AFr202$ 91.2 Ho GRANODIO' 8(14)
pair 95.1 + 2.9 Bi 817
KW Big Delia SE Shaw Ck Fi DT75-13 96.0 + 2.9 Ho Qtz monz 8(16)
KJ-X Big Delta SE Shaw Ck Rt T5AFr2174 920+ 28 Bi Qu dio 8(16)
KJ-Y Big Dcloa SE Shaw Ck Ft T5AFr218] 89.9 + 2.7 Bi Dio 8
KJ-Z Big Deln SE Shaw Cx P 74AFr613 107.6 4 3.2 Bi GRANODJO! 8(16)
KI-AA Mi. Hayes Tanana R 75AFr2172 88.8 + 2.7 Bi Q2 monz 8
pair 929+ 2.8 Heo Qtz monz
KJ-AB Mt. Hayes W Robertson R. 72067 103.6 + 3.1 Ho Granodi 8(19)
Ki-AC Mi. Hayes Roberison R. 72068 123.1 + 3.7 Bi Pyrx 8(19)
2 dawes, ) joc 72069 1259+ 3.8 Ho Pyrx 3(19)
KJ-AD Tanacross Tanana R 74ASj139 9.6 + 3.1 Bi Qtz monz 8(15)
KJ-AE Tanacross Tanana R HFoster3 135.5 + 4.1 Hb Gab 8(15)
KJ-AF Eagle Walker Fork 77665 993 1 3 Bi Bi gneiss? 8(15)
KJ-AG Tanacross Border 74ASj110 108 +# 3.1 Bi Qiz monz 8(15)
KJ-AH Tanacross Tanana R T4ASj1 14 973 +3.1 Bi Qu monz 8(15)
KJ-Al Nabesna Gardiner pl. TtARh-117 91.0 £ 2.5 Bi GRANTTE! 82D
KJ-Al Nabesna Cheslirs pl. 71ARR-T7 95.6 + 2.7 Bi QT2 821)
MONZODIO!
TOK-TETLIN PLUTON
KI-AK Nabesna Telin phase 70AMn-106 94.1 + 2.5 Ho QTZ MONZO'  8(2)
KI-AL Nsbecsna Tok phase 68ARI-369 94.6 £ 2.8 Bi GRANITE! g821)
pair 96.0 £ 3.5 Ho
K3-AM Nabesna Min Cairn phase 6TACx-212 93.5 + 2.8 Bi PROB. QTZ 8(21)
MONZODIO?
pair 5.1+ 3.1 Ho
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JURASSIC

LABEL QUAD LOCATION OR SAMPLE AGE MIN ROCK REF

SHEET 2 PLUTON NAME

J-A Eagle Joseph Crk 71 AFr3008 185.1 Bi QTZ 8(14)

MONZODIO!

- pair 1749 Ho (HrnbIditc)

J-B Eagle M{. Veia syen 6IAFr2C 181.0 Ho Qz monz 8

JC Eagle Taylor Min. syen G6l1AE184 180.0¢ Bi Adam 8(15)

1-D Tanacross Taylor Min. syen T4AS8j113 198 + § Bi Granodio 8(15)
pair 195 £ 5 Ho

)
2)

3)

4)

5)

6)

7

8)

REFERENCES FOR AGE DATA

Allegro, G.L., 1987, The Gilmore Dome tungsten mineralization, Fairbanks mining district, Alaska: Alaska
Division Geological and Geophysical Surveys public data file PDF 85-53, 150 p.

Blum, J.D., 1585, A petrologic and Rb-Sr isotopic study of intrusive rocks near Fairbanks, Alaska:
Canadian Journal of Earth Science, v. 22, p. 1314-1321,

Bums, L.E., Newberry, R.J., and Reifenstuhl, R.R., 1587, Gabbros, alkalic rocks and the Pinnell Trail
monzogranite; {n Smith, T.E., Pessel, G.H., and Wiltse, M.A., eds., Mineral assessment of the Lime
Peak - Mt, Prindle area, Alaska: Alaska Division of Geological and Geophysical Surveys unnumbered
report, p. 3-61 - 3-83.

Burton, P.J., 1981, Radioactive mineral occurrences, Mt. Prindle area, Yukon-Tanana uplands, Alaska:
University of Alaska - Fairbanks, M.S. thesis, 72 p.

Dubois, G.D., Wilson, F.H., and Shew, Nora, 1986, Map and tables showing potassium-argon age
determinations and selected major-element chemical analyses from the Circle Quadrangle, Alaska: U.S.
Geological Survey Open-file Report 86-392, scale 1:250,000, 2 sheets.

Smith, T.E., Robinson, M.S., Weber, F.R., Waythomas, C.F., and Reifenstubl, R.R., in progress,
Geologic map of the upper Chena River area, east-central Alaska: Alaska Division of Geological and
Geophysical Surveys unnumbered professional report, scale 1:63,360, 1 sheet.

Wilkinson, M.K., 1987, Geology of a subarctic tin-bearing batholith, Circle Hot Springs, Alaska:
University of Alaska - Fairbanks, Mineral Industry Research Laboratory Report 74, 70 p.

Wilson, F.H., Smith, J.G., and Shew, Nora, 1985, Review of radiometric data from the Yukon Crystalline
Terrane, Alaska and Yukon Territory: Canadian journal of Earth Science, v. 22, p. 525-537.

Additional sources used by Wilson and others (1985):

9)

10)

11)

12)

13)

14}

Bntton, J.M., 1970, Petrology and petrography of the Pedro Dome plutons, Alaska: University of Alaska -
Fairbanks, M.S. thesis, 60 p., scale 1:24,000, 3 sheets.

Bundtzen, T.K., and Reger, R.D., 1977, The Richardsos Jineament—a structural control for gold deposits
in the Richardson mining district, interior; in Shost potes on Alaskan peology - 1977: Alaska Division
of Geological and Geophysical Surveys Geologic Report 55, p. 29-34.

Foley, J.Y., 1982, Alkaline igneous rocks in the eastern Alaska Range; in Short notes on Alaska Geology -
1981: Alaska Division of Geologicat and Geophysical Surveys Geologic Report 73, p. 1-5.

Forbes, R.B., Pilkington, H.D., and Hawkins, D.B., 1968, Gold gradients and anomalies in the Pedro
Dome - Cleary Summut area, Fairbanks district, Alaska: U.S. Geological Survey Open-file Report
68-101, 39 p. '

Forbes, R.B., and Weber, F.R., 1975, Progressive metamorphism of schists recovered from a deep dnill
hole near Fairbanks, Alaska: U.S. Geological Survey Journal of Research, v.3, na. 6, p. 347-357.

Foster, H.L., 1970, Geologic map of the Eagle Quadrsngle, Alaska; U.S. Geological Survey Miscellaneous
Investigations Map 1-922, scale 1:250,000, 1 sheet.

- 65 -



15)

16)

17)
18)
19)

20)

Foster, H.L., Albert, N.R.D., Barnes, D.F., Curtin, G.C., Griscom, Andrew, Singer, D.A., agd Smith,
J.G., 1976, The Alaskan Mineral Resource Assessment Program: Background information to accompany
folio of geologic and mineral resource maps of the Tanacross Quadrangle, Alaska: U.S. Geological
Survey Circular 734, 23 p.

Foster, H.L., Albert, N.R.D., Gnscom, Andrew, Hessin, T.D., Menzie, W.D., Tumer, D.L., and Wilson,
F.H., 1979, The Alaskan Mineral Resource Assessment Program: Background information (o
accompany folio of geologic and wineral resource maps of the Big Delta Quadrangle, Alaska: U.S.
Geological Survey Circular 783, 19 p.

Foster, H.L., Donato, M.M., and Yount, M.E., 1978, Petrographic and chemical data on Mesozoic granitic
rocks of the Eagle Quadrangle: U.5. Geological Survey Open-file report 78-253, 29 p., 3 sheets.

Hotm, B., 1973, Bedrock geology and mincralization of the Mt. Prindle area, Yukon-Tanana Upland,
Alaska: University of Alaska - Fairbanks, M.S. thesis, 55 p.

Matteson, C., 1973, Geology of the State Creek area, Mt. Hayes A-2 quadrangle, Alaska: University of
Wisconsio - Madison, M.S. thesis, 66 p.

Pewe, T.L., Bell, J.W., Forbes, R.B., and Weber. F.R., 1976, Geologic map of the Fairbanks D-2 SE
Quadrangle, Alaska: U.S. Geological Survey, Miscellaneous Gealogic Investigations Map 1-942, scale
1:24,000, 1 sheet.

Richter, D.H., Lanphere, M.A., and Matson, N.A., Jr., 1975, Granitic plutonism and metamorphism,
eastern Alaska Range, Alaska: Geological Society America Bulletin, v. 86, p. 819-829.

- 66 -



APPENDIX 5

Method used for forming discriminant functions.

-67 -






APPENDIX 5
Method Used for Forming Discriminant Functions

Major-oxide compositions of 665 plutonic rocks were collected into a database of about 150 geographic
locations. The rocks include ajl quartz normative compositions (fig. 13). About 40 percent of the rocks in the
database are known to be related to lode-gold or placer-gold deposits.

The discrimipant functions were computed by using an SAS program, DISCRIM. Both linear and quadratic
equations were tried. Becsuse the quadratic equations yielded a much Jower ertor rate, only the resuits for the
quadratic discriminant functions will be discussed here.

Discriminant functions were computed many times with varying subsets of vacdiables and compositional
restrictions. A set of five discriminant functions was formed on each subset of variables and compositions to get a
more accurate estimate of the results. The subset of variables used with the best success consisted of SiO,,
Aly04, Fey04, FeO, MgO, Ca0, Na,0, K50, Fe504/FeO. and an alkalinity term 'A', where A = Na,0 + K,0
-16 + 0.372*Si0,. The discriminant functions were found to work as well when formed on small compositional
subsets of the data (such as granites and granodiorites) as when the discriminant functions were formed from the
database as a whole. Therefore, discriminant functions that were computed on the whole database were
considered appropriate.

The data were randomly divided Into a classifying group, composed of 60 percent of the data, and a test
group, composed of the remaining 40 percent, every time a discrimipant function was computed. The ratio of
gold 10 non gold in both the classifying and test groups were kept the same as in the total database. The
discriminant function was computed from the analyses in the classifying group and then used to try to classify the
ansalyses in the test group. The validity of the discriminant function can thus be determined by seeing how well
the discriminant function classified each analysis in the test group.

Several different estimates of errors are used. An estimate of the overall effectiveness of the discriminant
functions is the apparent error rate (APER), which is defined &s

n + n + ... +n;
APER = im 2m 101

D1+D2+...+Di
where n; = total observations in each group 1 - i,
D, = misclassified observations in each group.

However, the APER may not be the best number to minimize. Instead, the Type-1I error, which is the
number of gold-plutons misclassified as non gold plutons, should be kept low so that gold deposits are not
overlooked (tables 1, 2). A discrnmipant function that yields & relatively low overall rate with a particularly low
Type-1I error rate—particularly for the test group—would seem the most desirable. Newberry and Burns (1989)
acheived that type of discriminant function; thus we feel justified in classifying data from interior Alaska.

The final set of five discriminant functions averaged a 10 percent APER rate (a measure of the total accuracy
of the discriminant function, see table 1) with a standard deviation of about 1.5. The discriminant functions also
had a 5 percent average Type-Il error rate with a standard deviation of about 1.1. Magjor varables in the
discriminant are Fe,04, FeO, the ratio Fe,04/FeO, and 5i0, but other variables such as K,»0, have importance
at certain oxidation states, which indicates that more variables than jron are important in predicting gold
association, The gold-related rocks have very low Fe,04/FeQ, or low oxidation state.
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Figures 13a-b. Streckeisen-LeMaitre (1979) diagram showing normative mineral compositions of plutonic rocks
Sfrom around the world used in formation of the set of discriminant functions. A) - shows compositions (1) of
rocks associated with gold systems, and b) - shows compositions (0) of rocks not associated with gold

systems. Nepheline normative analyses excluded. Rock names are as in figure 2 in text.
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Table 1. Summary results of quadratic discriminant function for prediction gold-related
plutons vs. nongold plutons.

Classification Test group

group Type-It Type-11
APER® error APER error
(%) (%) (%) (%)
Run } 7.4 3.8 9.5 4.6
Runp 2 8.4 4.4 9.9 3.7
Run 3 9.5 1.9 12.5 5.6
Run 4 8.7 6.3 7.6 7.4
Run 5 8.7 19 9.9 4.6
Average: 8.7 3.7 9.9 52

L Apparent error rate.

Table 2. Typical confusion marrix showing resulis for the classification group for run 1.
The Type-1 error, chance of classifying a nongold analysis as a gold-related
analyses is 10.0 percent. The Type-ll error is 3.8 percent. For example, out of
231 nongold-related samples, the discriminant function predicts that 208 of
these would be not be related 10 gold. Twenty-three of the nongold samples had
a discriminant score greater than 50, and thus classified as gold-relared.

PREDICTED
Error
ongoid Gold Total Percentages
Actual Nongold 208 23 231 10.0
Gold 6 154 160 3.8
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