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Diatremes of the Hopi Buttes, Arizona: Chemical and
Statistical Analyses

by
- Karen J. Wenrich and Joseph F. Mascarenas
ABSTRACT

Lacustrine sediments deposited in maar lakes of the Hopi Buttes diatremes
are hosts for uranium mineralization of as much as 150C ppm. The monchiquites
and limburgite tuffs erupted from the diatremes are distinguished from normail
atkalic basalts of the Colorado Plateau by their extreme silica undersatu-
ration and high water, Ti0,, and P,0g contents. Many trace elements are also
unusually abundant, including Ag, As, Ba, Be, (e, Dy, Eu, F, Gd, Hf, La, Nd,
Pb, Rb, Se, Sm, Sn, Sr, Ta, Tb, Th, U, V¥, Zn, and Zr.

The lacustrine sediments, which consist predominantly of travertine and
ctastic rocks, are the hosts for syngenetic and epigenetic uranium mineral-
ization of as much as 1500 ppm uranium, Fission track maps show the uranium
to be disseminated within the travertine and clastic rocks, and although
microprobe analyses have not, as yet, revealed discrete uranium-bearing
phases, the clastic rocks show a correlation of high Fe, Ti, and P with areas
of high U, Correlation coefficients show that for the travertines, clastics,
and limburgite tuffs, Mo, As, Sr, Co, and V appear to have the most consistent
and strongest correlations with uranium. Many elements, including many of the
rare-earth elements, that are high in these three rocks are also high in the
monchiquites, as compared to the average crustal abundance for the respective
rock type. This similar suite of apomalous elements, which includes such
immobile elements as the rare earths, suggests that fluids which deposited the
travertines were related to the monchiquitic magma, The similar age of about
5 m.y. for both the lake beds and the monchiquites also appears to support

this source for the mineralizing fluids.

INTRODUCTION

This is a data report for an ongoing study. Uranium occurrences in
lacustrine sediments within diatremes of the Hopi Buttes have been known since
the work of Shoemaker (1956). This present report presents chemical analyses
and statistical evaluations of rock samples collected from the lake beds and
associated volicanic rocks. Rock sampies were collected from sach diatreme
where the y-radiation exceeded twice background. Separate data, statistical
summaries, and tables of correlation coefficients are provided for each of the
four rock types associated with the diatremes. Scatter plots are provided for
those elements which correlate most closely with uranium. Water and stream-
sediment samples were also collected within and outside of the diatremes;
their chemical analyses and evaluation have been presented in Wenrich-Verbeek

and others (1980).

Diatremes, with travertine-bearing lake beds preserved and exposed, were
mapped by Wenrich and Mascarenas (1982). Data from aerial and ground Y-ray
surveys, and water, stream-sediment, and rock geochemical surveys for uranium



are also presented on the same map.

GEOLOGIC BACKGROUND

The Hopi Buttes dominate the landscape north of Holbrook, Arizona,
commonly rising to heights of 180 m above the surrounding countryside, The
buttes are underlain by individual diatremes or, in some cases, by a complex
of diatremes.  Some sediment-filled diatremes crop out as inconspicuous low
hills, and some may even be buried beneath alluvium., The diatremes of the
Hopi Buttes are unusual in that they, along with few others, most notably the
Miocene diatremes of the Schwabian Alb, Germany, formed maars in which lacus-
trine sediments accumulated. The diatremes erupted into the late Miocene-
early Pliocene Hopi Lake. No region in the world is known to contain a
greater density of diatremes than thE Hopi Buttes, where more than 300
diatremes occur within about 2500 km“, The Tacustrine sediments of the Hopi
Buttes were the hosts of syngenetic uranium mineralization. The funnel-shaped
vents are filled with limburgite tuff and tuff breccia; agglomerate; mon-
chiquite dikes, necks, and flows; fine-grained clastics and travertines; and
blocks of older sedimentary rocks, especially the Wingate Sandstone, derived
from the vent walls. A detailed description of the geology of the Hopi Buttes
is presented by Shoemaker and others (1962}.

Not all diatremes contain mineralized rock, although almost all diatremes
filled with travertine have uranium concentrations greater than background in
their clastics, limburgite tuffs, and {or) travertines. Although the mon-
chiquites are not mineralized, uranium concentrations are anomalously high for
ultrabasic rocks. About 25 percent of the approximately 300 diatremes in the
area have lacustrine sediments preserved within them. Most of these diatremes
occur within the northern half of the area where erosion has not been as
extensive as in the southern half (Wenrich and Mascarenas, 1982).

The volcanic rocks of the diatremes are limburgite tuffs and monchiquite,
which are distinguished from normal alkalic basalts of the Colorads Plateau by
their extreme silica undersaturation and high water, TiG,, and P205 contents,
Many trace elements are also unusually abundant, including Ag, As, Ba, Be, Ce,
Dy, Eu, F, Gd, Hf, La, Nd, Pb, Rb, Se, Sm, Sn, Sr, Ta, Tb, Th, U, V, Zn, and
Zr. The monchiquites occur as massive unaltered flows capping many of the
mesas in the area. The limburgite tuffs are generally water-laid, although
some are air-fall tuffs. Both the monchiquites and 1imburgites contain
augite, olivine, and biotite phenocrysts. The monchiquite groundmass contains
plagioclase, pyroxene and equant opagque microphenocrysts. The Timburgite
tuffs are composed essentially of volcanic rock clasts and minor phenocrysts
of augite, biotite, and olivine in a glassy to devitrified glassy, calcite, or
rarely analcime-rich matrix with plagioclase microlites. Many samples also
have abundant calcite cement in the interstices.

Many of the diatremes were once filled by maar-lake travertine, silt-
stone, and water-laid tuff deposits, which locally are interbedded with minor
thin layers of gypsum and chert. The aggregate thickness of the lake beds
preserved in some diatremes exceeds 300 m {Sutton, 1974, p. 661}. The traver-
tine is believed to have been deposited from rising thermal waters, whereas
the interbedded clastic rocks were derived from sediment washing into the lake



from the maar rim, from eolian debris, and from ejecta from adjacent dia-
tremes. Although the clastic rocks do contain a volcanic component, they are
dominantly composed of quartz fragments with sparse feldspar and mafic min-
erals in a fine-grained clastic or calcite matrix. Over half of the samples
analyzed are travertines. These samples are chemical precipitates and are
very fine grained relative to the clastics. X-ray diffraction studies have
shown the travertines to contain primarily calcite and dolomite with minor
amounts of quartz and goethite., Essentially no clay was identified despite
the argillaceous appearance of many specimens; even x-ray analyses of samples
soaked in hydrochloric acid to remove all calcite and dolomite showed no
kaolinite, montmorillonite, or sericite; very small amounts of illite may be
present in one sample. The travertines and c¢lastics were the hosts for syn-
genetic uranium mineralization, as well as unusually high concentrations of

Ag, As, Ba, Be, Co, Cs, Euv, F, Fe, Hf, Li, Mo, Mn, Nd, Ni, Rb, Sc,
Se, Sr ?a, Th, V¥, Zn, and Zr. _

Hithin each diatreme the highest uranium concentrations are in the lime-
~stones and clastic rocks, whereas lower uranium concentrations occur in
timburgite tuffs and monchiquite flows. No uranium minerals were observed in
any of the rock types of the Hopi Buttes. Those tuffaceous sandstones and
other clastics within diatremes containing no travertine deposits do not
contain Y-radiocactivity above background. Within the travertine deposits,
drilling has shown the highest concentrations of uranium to be near the top of
the deposit with a generally subsidiary high near the base just above the
contact with the limburgite tuffs. Fission track maps show the uranium to be
disseminated in all the lacustrine sediments, mimicking the sedimentary struc-
tures to the extent that it is difficult at a glance to distinguish the thin
section from the fission track map. Some uranium is concentrated in opaque
rims of clasts within the clastic rocks. ETectron microprobe studies have
not, as yet, been able to isolate discrete mineral phases which have concen-
trated the uranium, but areas in the clastic rocks with uranium concentrations
as high as 8 percent U30g have concentrations, in percent, of Fe equal to
about 26, Ti0,%19, 5i0,=7, Al,03%7, P,05=5, and Mg(=2; Cal, MnO, K,0, Ba0, and
Sr0 were each 1ess than 1 percent No other elements were observe% by quali-

tative enerqgy dispersive x-ray analysis.

The lacustrine sediments within most diatremes show evidence of abundant
organic activity in the lake. Thin laminations in many travertines are
indicative of depositional control by algal mats which in some places have
stromatolitic form. Thin sections reveal that pelmicrites are commoen in the
Take beds. A thin layer of organic-rich material was initially deposited at
the bottom of a number of Takes as evidenced by its location immediately above
the limburgite tuff and below all other lacustrine sediments. Epigenetic
uranium mineralization occurred at this contact on the crests and flanks of
small anticlinal folds. Chalcedony and opal fill fractures within the traver-
tine and also appear to have replaced organic material within the travertine
beds. STumping and collapse of volcanic rocks and sediments into the central
vent usually occurred, both prier to and after deposition of the lake-bed

sediments.



CHEMICAL ANALYSES

Rocks from the Hopi Buttes diatremes have been divided into 4 types:
(A} monchiquites, (B) limburgite tuffs, (C) clastics, and (D) travertines.
The above letters, A through D, correspond to the appropr1ate subtable of

table 1 for each rock type.

Chemical analyses of the four rock types are presented in tables 1A, 1B,
1€, and 1D. The first 3 digits of the sample number correspond to the dia-
treme numbers shown in sheets 1 and 2 of Wenrich and Mascarenas (1982). The
next character in the sample number, an alpha character, represents the local-
ity within the diatreme. In some instances this fourth digit is an "R" (the .
other 3 digits are displaced to the Teft by one digit, only allowing 2 digits
for the sample number) which identifies the sample as a replicate of another
sample with an otherwise identical number. The last two digits indicate the
year of coilection. The method of analysis for each determined element is
indicated above the particular column by one of the following symbols:

X = X-ray fluorescence
AA = Atomic absorption

S = Semi-quantitative emission spectroscopy
NA = Neutron activation analysis
DN = Delayed neutron analysis

Data are shown in adjacent columns for those elements determined by more than
one method, .

The analytical results for some elements included qualified values. A
"less-than" qualified value, coded with an "L", indicates the element concen-
tration was Tess than the limit of detection, shown on the table adjacent to
the qualified value. For those elements determined by semi-quantitative
emission spectroscopy some data are coded with an "N", this means the element
was not detected at all as opposed to an "L", which means the element produced
an emission line but represented a concentration less than the 1imit of de-
tection. Where the element was greater than the upper detection limit, a code
of "G" is used. A code of "B" or "H", which is always adjacent to a value of
$0.0000, indicates the element was not determined for that sample (B) or there

were interferences from other elements (H}.

The following elements are not shown in table 1A-1D because all samples
determined for them were less than their respective detection limit {shown in
parentheses): Pt ppm-S (4.6 ppm), Ta ppm-S {460 ppm}, Gd ppm-S (15 ppm}, Er
ppm-S (10 ppm), Tm ppm-S (4.6 ppm), Lu ppm-S (15 ppm), Ir ppm-S (15 ppm),

Os ppm-S (22 ppm), Rh ppm-S (2.2 ppm), Ru ppm-S (2.2 ppm).

STATISTICAL ANALYSIS

Many elements were determined by more than one analytical method. Where
multiple results were present the most accurate method of analysis was chosen
and each element was used only once in the statistical analysis. For exampie,
X-ray fluorescence data were deemed most accurate for the major elements, and
neutron activation (with the exception of uranium where delayed peutron anal-
ysis was used) was favored for the trace elements. Atomic absorption was



always preferred over semi-quantitative emission spectroscopy.

Frequency distributions in the form of histograms were plotted for each
element., Because this represented over 150 pages of data, the histograms have
not been included in this report, but they are available from the authors upon
request, Instead, summary tables, tables 2A, 2B, 2C, and 2D, have been in-
cluded which Tist the maximum and minimum value for each element as well as
the mean and standard deviation. Histograms of most variables exhibited
greater unimodal symmetry when the logarithms of the data were used than when
they were not. Thus, the populations indicated in tables 2A-D under
"transformation” as "log" were judged to be lognormal, and, therefore, the
logarithms of the data were used in statistical calculations. In this case
the geometric mean and geometric standard deviations (the anti-log of the
arithmetic mean and standard deviation, respectively, of the Tog transformed

data) are shown in tables 2A-D.

Most of the trace elements are represented by singly-censored popula-
tions; that is, some of the data are below or above a single detection limit.
In this case, Cohen's {1959) method was used to estimate the mean and standard
deviation from the frequency distribution of the data. Other trace elements
are represented by multiply-censored data. This situation occurred when
samples were collected over a period of years, during which time the analyt-
ical laboratory improved their semi-quantitative spectrographic method and the
lower limits of detection were decreased. Tables 2A-D show the percent of
data that were qualified (represented by singly-censored data) or that had to
be assigned {muitiply-censored data) in which case Cohen's method was not
applicable. In this latter case the "replacement method", discussed below,

was used.

Because of the uncertainty of any method that deals with censored data,
any element which had more than 60 percent censored data was eliminated from
the statistical analysis. Although 60 percent is an unusually high cut-off,
this was justified for many elements because scatter plots of the unqualified
data showed good correlations {see figures 2-S or 2-T for example) suggesting
that valuable information might be lost if too tow a cut-off is placed on the
data. This simply means, though, that results for elements with greater than
20 percent gualified data should be studied very carefully (scatter plots
should be Tooked at). This problem only applies: to between 6 and 8 elements
depending on the rock type. The remainder of the elements have less than 20
percent qualified data (see tables 2A-D). The percent of censored data varied
with rock fype for each element, and so the statistical analysis of each rock
type is composed of different elements; the monchiquites had the largest
number of elements present in concentrations exceeding the detection limit for
the required percentage of the data. Unfortunately, this disparity in ele-
ments used for the statisticai analysis presents a problem in determining

geochemical similarities between rock types.

Cohen's method of dealing with censored populations is not applicable for
correlation analysis, and consequently for factor analysis; therefore, for
both of these statistical analyses the "replacement" method was used. This
method assigns an arbitrary number to each censored value. The "G", "L", and
“N" values were assigned 1 1/4, 3/4, and 1/2 of their corresponding detection



limits, respectively.

Tables 3A-D show correlation matrices of the elements determined for each
rock type., Only elements listed in tables 2A-D were used in the correlation
matrix. The correlation coefficient {r) is listed first for each element with
the number of sample pairs {(n} in parentheses to the right. ODue to the cost
of such techniques as neutron activation, the number of sample pairs varies
because not all samples were analyzed for all the elements. An "*" indicates
that the log data were used in correlation.

R-mode factor analyses were made on each of the four rock types. On the
basis of the eigenvalues, the fourth factor rotation was determined to best
group the data for all four rock types. The four factor groups with the
factor scores are shown in tables 4A-D. Secondary element associations with

each group are shown in parentheses.

DATA INTERPRETATION

Average chemical compositions of 15 monchiquites from 11 diatremes within
the Hopi Buttes show that many elements are significantly above the average
crustal abundance for ultrabasic rocks (Turekian and Wedepohl, 1961). Those
elements which are greater than two times the average crustal abundance are
shown in table 5., It might be noted in Table 1A that the Cad content of the
monchiquites is high as compared to most volcanic rocks, and volcanic rocks
with high Ca0 do not typically have high U. With the exception of Ti and COj,
all of the elements which are abnormally high in these monchiquites are ele-
ments which are more typically concentrated within silicic igneous rocks than
in ultrabasic igneous rocks. It is possible that the uranium and other incom-
patible element enrichment in these rocks is due to contamination by the
underlying Precambrian granite. Although granitic xenoliths are sparse in
most diatremes of the Hopi Buttes they are abundant in some, most notably
diatreme #205 (Wenrich and Mascarenas, 1982). Nevertheless, a mixing model
requires that the original magma contained significantly Tess than 40 wt.
percent S$i0,, which is considered improbable. The incompatiblie element
association and the peculiarly high uranium concentration may indicate a
magmatic process associated with a unique mantle inhomogeneity., Wyllie (1979)
has shown that CO, and H,0 cause incipient melting of the mantle, and the
presence of a sma?1 proport1on of C0, is sufficient to generate dolomite and
buffer the magma composition to subsilicic, alkalic compositions, These COo-
rich magmas would also be enriched in incompatible elements {Wyllie, 1979}.
Wyllie also belteves that CO, and H,0 are Tocally concentrated, from time to
time beneath continental shields. he anomalous €0, and H,0 contents, as well
as the incompatible elements of the monchiquites, certainly suggest such an
origin. Hence, hecause these magmas have higher CO and H,0 contents than
most basaltic and ultrabasic magmas, they would be expecteﬁ to contain greater
than normal concentrations of uranium, which they do.

The anomalous rare-earth-element concentrations in the 10 monchiquites
for which data are available were normalized by the appropriate chondrite
values for each element and plotted against increasing atomic number (figure
1). The data for all the monchiquites form essentially identical trends: A
strong light rare-earth-element enrichment with no Ev anomaly. Not surpris-



ingly, this trend suggests that the magma probably did not reside for any
appreciable length of time at depths of less than about 50 km, because the
absence of an Eu anomaly indicates no plagioclase fractionation, Partial
melting of a garnet source rock would provide the light-rare-earth element
enrichment (Hanson, 1980). The limburgite tuffs have essentially identical
rare-earth-element/chondrite patterns, suggesting, not surprisingly, a similar

source rock.

Many elements which are high in the monchiquites are also high in the
other three rock types: Ag, As, Ba, F, Se, Sr, U, and V (table 5). In addi-
tion, many of the rare-earth and other incompatible elements such as Eu, Hf,
Nd, Rb, Ta, Zr, and Th that are high in the monchiquites are also high in the
travertines., This similar suite of anomalous elements suggests that fluids
which deposited the lacustrine sediments were related to the monchiquitic
magma: perhaps as late stage hydrothermal solutions. The similar age of
about 5 m.y., {Wenrich-Verbeek and others, 1980 p. 67) for both the lake beds
and the monchiquites also support this source for the mineralizing fluids.

The R-mode factor analyses {tables 4A-D) group together elements that
behave similarly. Table 4A, the monchiquites, shows the rare-earth elements
and other incompatible elements forming one group in a negative relationship
with Si0,, which is unusual for normal magmatic processes, but is what is
normally observed for kimberlites and lamprophyres. A negative relationship
also exists with C0,, which is consistent with Wyllie's (1979) explanation for
the anomalous incompatible element concentrations for such silica-
undersaturated magmas. Interestingly, uranium is isolated from the other
rare-earth elements into group 4 along with the larger alkali and alkaline
earth elements that it frequently correlates with in volcanic rocks. These
element associations are normal for magmatic processes associated with
lTamprophyres; the factor groups suggest no secondary alteration, and this
conclusion is supported by the fresh appearance of the monchiquites in the

field,

The factor groups for the clastics (table 4C) and the travertines (table
4D) are very similar; the major differences are a result of some elements
missing from each factor analysis because of greater than 60 percent qualified
data. This similarity in factor groups suggests that although the clastics
contain considerable eolian contamination, this external debris (primarily
quartz) does not control the behavior of most elements; rather, most elements
were probably controlled by the same fluids entering the Take that precipi-
tated the travertines. Factor group 3 for both rock types includes U, As, Mo,
and Sr.

Except for the U-As-Mo association in factor group 3, the limburgite
tuffs have different element associations from the clastics and travertines.
This difference may in part be due to the large volcanic component in the
limburgite tuffs with only a minor influence by & small amount of calcareous
matrix which was probably precipitated from the lake water.

The correlation coefficients give a better insight into what correlates
directly with uranium and the degree of correlation., The following is a



summary of elements that correlate with uranium, listed in decreasing order of

correlation:
Limburgite
Monchigquites tuffs Clastics Travertine

Ba** As** AS** Sr\**

K* Se** Mo** Mo**
Sr+ Mo** S ~-Na**
-Co+ -Mg* Bex* CarSonate C*
-Cs+ Ni* Lk Co*

Sb+ Co* Cox* v
-COy+ S5+ P+ Mn*

La+ ~-F+ Sc+ Ca+

Sm+ -In+ Zn+

Lu+ Ni+ ir+

Rb+ Fe+

** Significant at the_99 percent confidence limit.
* Significant at the 95 percent confidence limit.
+ Significant at the 90 percent confidence limit.

- Negative correlation.

Scatter plots are shown in figure 2-A to 2-V for those elements having
significant correiations with uranium at or better than the 9% percent confi-
dence limit., For most elements the travertines were pliotted on a separate
diagram to prevent clutter arising from the large number of samples. Unfor-
tunately, the scatter plots do not have the qualified data plotted, which in
essence is truncating the lower end of the frequency distribution; in most
cases this results in a plot that appears to have a correlation less signif-
icant than it actually is. Regression Iines have been piotted for each
element that displays a significant correlation with uranium in a particular
rock type. Among the travertines, clastics, and limburgite tuffs, Mo, As, Sr,
Co, and V (figs. 2-A to 2-1) appear to have the most consistent and strongest
correlations with uranium. Other elements with significant correlations with
U for only one rock type are: Be, Se, Na, Mg, Ni, K, Mn, and Ba (figs. 2-J to
2-G). No significant correlations exist between organic C and U for any of
the rock types, yet there is a significant correlation between carbonate C and
U for the travertines (fig. 2-R). Also, only 9 clastic samples have C analy-
ses {tahble IC), but all 9 show an obvious (but not significant at the 95
percent confidence 1imit due to the small number of samples)} positive corre-
Tation between uranium and carbonate C {"O" on figure 2-R). Two elements



with too few samples above the detection 1imit for statistical analysis, but
with obvious negative correlations with uranium on the scatter diagrams for
the travertines are B (fig. 2-S) and Th (fig. 2-T). Scatter diagrams for the
other three rock types show a nonsignificant positive correlation between U
and Th (fig. 2-U}. Although only 9 travertine samples were analyzed by neu-
tron activation, every rare-earth element shows essentially the same distinct
negative correlation with uranium (see Eu, for example, fig. 2-V).

In the travertines the negative correlations between uranium and the
incompatible elements such as the rare-earth elements {which normally asso-
ciate with uranium during magmatic processes) and positive correlations
between uranium and such elements as Sr, carbonate C, and Mn {elements com-
monly precipitated in hot spring environments) suggest such fluids as the
source for the uranium, The V and Co correlation with uranium is not as
readily explained. It might be pointed out, that the As (although As has a
positive correlation with uranium in the travertines it is not significant at
the 99 percent confidence limit as it is in the limburgite tuffs and
clastics), V, Mo, U correlation is a classical Colorado Plateau, low tempera-
ture, ground-water deposit association. However, a Tow-temperature origin is
not believed to be the case here due to the Tack of a reductant (no corre-
lation with organic carbon}, the presence of travertine, the dissemination of
uranium throughout the travertine beds, and the similarity between the mon-
chiquites and travertines in elements with high concentration for the rock

type. :

The clastics show element associations similar to the travertines, except
that in the clastics U also shows a correlation at the 90 percent confidence
1imit with P and Fe. If indeed uranium js present in cpaque rims around
clasts which are high in Fe, Ti, and P, then this would be expected to show up
in the correlations. Although Ti does not show a significant correlation, it
barely misses the S0 percent confidence limit, The uranium in the clastics is
not only disseminated throughout the matrix and within the clasts, as in the
travertines, but is also concentrated by secondary enrichment along the clast

boundaries.

Perhaps a modern analogy to the travertine beds of the Hopi Buttes are
the modern travertine beds north of Gjo Caliente near La Madera, New Mexico.
* The 0Ojo Caliente travertines contain uranium concentrations of 25 ppm, and
warm springs (14-27°C) presently precipitating travertine contain highly
anomalous uranium concentrations of from 23 to 150 ppb. These waters show
significant positive correlations {at the 99 percent confidence [imit) between
uranium and As, B, bicarbonate, inorganic €, Ca, C1, Co, Cr, Cu, F, K, Mg, Mo,
Na, Ni, Pb, SiOZ, S04, Sr, Ti, and V {Wenrich-Verbeek and Suits, 1979).
Although only I?miteg trace element analyses of the travertines are available
{(Wenrich, unpubi. data, 1978), As, Ba, Be, Mo, Se, Th, U, and Zn are anomalous
as compared to average crustal abundances for carbonates; of these only Zn was
not anomaious in the Hopi Buttes travertines. (Be data are not available for
the Hopi Buttes). Although the uranium concentration in the 0jo Caliente
travertines is not as high as in the Hopi Buttes travertines, nor is the
environment a lacustrine one as in the Hopi Buttes, the uranium concentration
in both travertines is highly anomalous for carbonates, and the similar suite

of anomalous elements suggests a similar origin,
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SAMPLE

SAR-DTY

SA-DTD
150 -n79
150077
IHE-DAO
LOB-n431)
CTU0-p70
H1C-DAD
&1N=081)
B1A-DAN
AIA=-040
FIZA-DAN
2%0+nR0
1Y 5C-DRN
11 70-pRi)

LATITURE

35.37%4
15.3736
35,3249
35.3264
59,4514
35,4894
55.507%
15,5072
$5.5072
35.48n02
1s.%4n6
15.5241
35.5264
35.5149
35,5477

LONG) TUDE

10,0547
11,0547
110, 3233
110,8247
1103544
11,8317
11,3567
110.3553
110,3556
1110, 45325
1199978
109,956
19,9131
116, 3356
1102322

Table lA.~-Cliemical analyses of Hopl Buttes moanchiguitea

Ay Dpa-%

3.4
.10
D.104.
D.10L
0.
0. 101
0.100L
(.10
U, 1L
. 10L
0.10L
.10L
(J.1NE
0.100L
0.11L

AL2OSX~X

1.9
12.10
10.40
a,.n0n
12.50
10.00
.00
1,000
0,001
11,60
11,40
11,40
11.00
12.50
10.70

Alx-5

6,00
S.70
.10
L.50
5.20
3.0
2.180
&.40
.50
420

L,40

5,40
2.90
.20
2.90

As ppmAR

21,00
27.00
.50
15.00
2.20
1.40
2.60
8,40
1.70
1.80
20.00
2.10
16.00
1.10
7.20

As pom-5

200,001
200,00L
150.00L
150,000
150.00L
150.00L
150,000
150.000L
150,004
150.000
150, 00L
150.00L
150.00L
150.00L
150.00L

Au ppa-S

10,000
10,000
10.00L
10,000
1a.00L
10,004
$G,00L
10.00L
13.00L
t0.00L
10,000
10.000
10,000
10.000L
1¢.000

] np-?s

21.0aG
16.00
11.00
C.60¢
6.80L
6. 80L
4,600
6,80L
6.80L

6,800

14,00
6,800
L,.60L
6.800L
&, B0L

a ppmNA

0.00u
G.0one
832,00
¢.008
LB .00
a09.00
0.008
0.008
945,00
941,00
11%0,00
976.00
821.00
1250.00
1490.00



SAMPLE

IAR=D?9

IA=p7Y
58-p79
T5D=-279
I6E~-0810
40B-08
4TB=DE0
41 =D 40
410~pEd
814=D80
8Ya=n5d
92E=~D 80
93I0=p &0
1130=p30
117 4-280

[
jat ]

B3 ppm=§

1000, 00
940,00
480,00

Tr0d.00
714,450
500,00
360,00
413.00
670,03
EBDL UG
78C. L0
816,00
420,00
840,00
64C. 00

He ppm=5

4,10
3,70
1.60
2.C0G
1.70
1.40
<80
2.5C
T.7C
2.00
2.90
3.50
2,30
2.40
1.70

Bi

ppm=5

10.00L
16.00L
to.ooL
10.040
10.00L
10.000
10.0GL
10.00L
10.46L
10,061
10.00L
10.00L
10.00L
10.000
13.00L

Table 1A.-=Monchiquites-continued

CaDi~x

13.50
13.29
12,49
0.4C8
12,30
1040
30, 00a
0. 008
0. 008
11.50
13,40
11.60
t2.6u
10.40
11.80

CaX=5

9,00
9.10
3.80
6.50
5.80
3.89
.10
8,40
7.60
.20
.40
6 .80
3.70
4 .60
3.60

Coéx

d.008
g.0Ccse
O.8e
0.CGO03
1.00
4.97
0.00e
G.0pa
0.008B
1.14
2.30
0.58
1.35
0.05
0.67

(ot

CEAA

0.008
J.0C8
G.008
Q.06

0.00e
U.008
1.495

0.15

0.08

0.008
0.008
J.008
0.03%e
D.008
0.00B

Grg CXAA

0.008
0.008
0.d0B
0.07

0.008
0.00B
0.37

0,24

g.19

0.00u
0.008
0.008
0.00a
0.008
0.008

T=L{X=AA

0.008
0.008
0.00B
0.13

0.008
0.008
1.42

0,39

0.27

0.00a
0.008
0.008
0.008
0.008
0.008

Cd ppm=5

2.00L

2.00L
32.00L
3z2.00L
3e2.00L
312.00L
32.00L
32.00L
32.004
1z2.00L
32.00L
32.00L
32.00L
32,001
32.00L



R,

Table Ta.~-Monchiguites-continued

SAMELE Le poamhh e pum=3 (o ppmRA Co ppm~3%§ Er pomMA ir ppm=3 £s ppmNA (s ppmAA Cu ppm=—5 By ppoiNA
TH9=-0FY G, Clo 3e0. GG 0.008 28.04 p.npe 240.00 2.00 0.008 46 .00 5.008
FR=CFY 0, Ot L (VY 0.608 27.00 0.008 210.00 2.00 0.008 &3.00 0,008
T3u=-L 7Y 194,00 100.40 53,10 4%.00 244,060 24000 .79 &. 00 74,00 .94
T50-07F% 0. (i FL.G0 g.008 28,30 0.00B 220.00 0,004 0.u0s 34,00 0.008
IHE-D AU 1oL oo 112,00 39.30 38,00 197 .00 2206.00 Jo7é 1.00 46,00 7.21
GUHmDED T3S, 00 4L GG 51,20 42.00 270,00 300.00 1.1% 1,00 7. 00 5.23
41 2=DEC [ERRRENEE] ahaGhL U.0Gse 2% .00 Q.004 230,00 t.008 0.004 48.00 0,008
AT0~DED 1. 00 130,00 O, 008 57.00 0.00a 3va.0u0 0.008 4. 008 71.00 0.00s
LY amp R . TE0.00 22,50 &7.00 347,00 330.40 69.80 71.40 76,040 6,80
g1 A=pad 120,84 %030 39.00 T60.06 150.00 a.72 .00 f0.00 7.73
BEa~DEn 170,00 W40 L.0G0 114.006 110,00 .76 1.006 49,00 F.bé
L " 230,00 45,48 52.00 ga_70 1370.00 1.15 1.u0 a1.00 10.50
G U &7 .00 a4, 00 32. 08 B& .30 S2.00 2.13 2. 00 3i.oa P.8b
e T70.0%0 3F.60 3g.ou 25,006 T7.20 1.04 .00 4800 i0.00

0,09 46,90 35,00 394.00 300.L0 0.57 1.008 77.00 4,22



Tabte 1A.-~Monchiguites=cuontinued

3AMPLE Eu ppmNA fu pom=-5 FR-AA Felk T-Fel03x FeX=MNA Fex=-3 Ga ppm~3 Gd ppmNA Ge ppe~§
IAR-LTY 0,008 3,008 0.15 0.008 &.23 0.004 5.10 25.80 0.008 0,068
TA-L?9 0.0o0u 3,000 .15 0,008 .41 0.008 5,80 25.00 0.008 0.008
154=-075 4,18 2.20 .14 6.74 13,40 E.87 8.00 17.00 m.rn 1.50L
15D=D7G 0.0y 2,200 0.008 0.00b J.00e 0.008 5.00 18.00 0.008 1.50L
SCE=~0 3G (.| 3,40 0.%5 2,86 13,30 B.97 g.50 Z2.00 11.30 1.50L
403080 3.23% 2.20L 0.10 7.55 12.10 .00 7.20 16,U0 8,37 12500
S18=030 3,002 2.20L 0.Gus 0,004 G.GG8 0.0uny 5.20 17.00 4.008 1.500
S1C-DAG 0.0y : .30 0.008 0. 00y 0,008 G.00w 9.70 18.00 0.a0e T.940L
L10-0 580 4.9 3.90 .12 0.008 0.008 a.19 7.50 20.00 T1.50 1.50L
AT4-D8G S.61 2,70 0.13 S.h4 13.60 F.14 .10 24.00 12.10 1.50L
92 a-0 LD 5.43 3.50 U.14 4.33 13.30 .00 6.60 19.00 13.00 T.30L
Fid-0E0 5.02 6. 30 0.15 .07 15.20 10,44 13.00 23,00 17,80 1.5%0L
$:o-430 3.70 2. 20L 0.16 4,21 14.70 10.20 7.60 21.00 15.00 1. 504
Pt e-naon 8. 01 .10 g.14 R T 14,80 10.C0 7.00 ée.0u 15.40 1.500
TTPA-GHD L. 74 2.20L o.12 4.59 i2.10 8,24 4. 00 23.00 12.%0 12560

’_,.l
ey



cT

SAMPLE

1AR=D79

Ia~-079
158=079
15D~b 7%
J6E=050
L0B~D 80
£18+«0 80
L1L~p B0
i1 =080
4 a=-pdo
BYa~p 80
$2B~0 B0
*3p=-p80
t13¢~pE80
11 7A=-pEQ

H20+%

0,008
0. Gua
2. 12
0. 008
1.5
1.0
0. 00
0.008
0, G0B
2., 54
2.94
2.04
3.15
2.50
.50

HZO=X

0.008
0,008
G. 54
0.048
D.&7
0,29
0,408
0.008
0.008
D.77
1.28
0.8%
1.390
0.79
1.13

Ht ppmNA

0.008
0.008
.42
0.008
&.06
G2
b0.C0e
0.008
8.95
8.49
10.20
12.30
12.00
11.20
10.10

Table Va,~-Monchigquites=continued

Ht ppm=%

0. 008
0.008
15,000
15.00L
15,000
15.00L
15.00L
15.00L
15,00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L

Hg ppmAA

0.0
0.01L
0.008
0.008
0.0048

0,008

©.008
0.008
D.00B
0.008
0.00a
0.008
0.008
0.008
0.008

Hy ppm=§

500.00L
500.00L
0.008
0.008
¢.008
0.008
0.008
0.008B
0.00e
0.008
D.¢08
0.00B
0.008
0.008a
0.008

In gpm=%

0.00B
0.008
6. 800L
6.80L
b.80L
6,80
6.80L
6.80L
6.80L
6.80L
6, 80L
6.80L
6.80L
6.80L
6, 800L

K20X=x

2.14
2,12
1.36
0.008
1.66
.69
0,008
0,008
0.008
1.07
1.23
T.386
0.78
1.46
1.98

KX=NA

0.008
0,008
1.13
0.008
1.47
0.51
0.008
t,008
0.66
0.7
1.%14
1.04
0,72
1.10
1.68

KX=5

1.%0
1.24
1.10
Q.72
1.70

(0,45

0.56
Q.48
.49
1.00
0.77
0.93
0.53
1.70
2.60



SAMPLE

JAR=D 7O
Ia-079
158=-p79
150-079
356€-p80
40p=-D30
4iB=p a0
41C-D30
410=D80
B1a=-pRO
B3a=-p a0
928~b80
¢ip-p &0

113 c~D8O
117 A~B 80

=
o

La ppmhi

0. 00m
0.008
75.20
0. 00e
70.80
68,00
¢. 00p
0,004
78.10
85.10
116.00
113,00
111,00
140,00
95.60

La ppm=-5§

150.00
130.00
51.00
61,00
61,00
50.00
3%.00
86.00
S4.00
64,00
110.00
130.00
64,00
$9.00
52.00

Li ppmii

19.00
18.00
23.00
0.008
1Q0.00
15.00
0.008
0.008
12.00
28,00
57.00
28.00
21,00
27.00
22.00

Table Ta.==Monchiquites=continusd

L1 ppm=s

50.00L
50.00¢
68.00L
68,000
68.00L
68.00L
68.00L
68.00c
68.00L
68,00L
42,000
68.00L
68.00L
68,001
68.00L

Lu ppmKa

0.008

0.008 -

0.23
¢.008
.24
0,19
0.008
0.008
0,22
B.27
0.33
0.32
G.32
0.346
0,27

HgoZ=ua

4.09
612
10.10
0.008
§.34

11.40

0.008
0,008
0.008
B.37
6,70
7.40
5.78
G.81
9.10

MgX=-5§

3.30
3.50
4.70
3.50
1.20
5.10
3.50
.40
3'70
4,20
3.30
3.70
3.10
J.40
.50

MnQ X=X

0.12
0.13
0.18
0.008
0.14
0.15
a,.008
0.008
0.008
0.8
0.21
0.22
0.19
0.23
0.17

Hn ppaNlA

¢,008
¢.Q08
1310.040
0.008
10690,00
1080.00
0.008
D.a08
1580.00
1360.00
1680.00
1680,00
1510.00
1680.00
130,00

Hn ppm=5

930.00

740,00
1800.00
1040.04
1500.00
1700.00
1900,00
1600.00
2100,00
¢000.00
2100.00
2200.00
2000.00

2500.00

2200.00



FAMFLE

JAR=DFY

JA=DTY
i5B=079
150=p79
YaE=p a0
w{JB«DAD
al1B=D&0
41C=p80
41 b=p a0
B1A=p80
B3 A~DHEQ
?28=D R0
?3p=0 80
113¢-p80
117 A=DBO

LT

Mg ppm=5

20,00
34.00
12.00
8,80
1.80
1,000
1,001
1.30
1.00.
5.350
6. 30
5.00
1.00L
1. 00L
1.20

Naz2QX=x

2.30
2.40
3.20
0.008
2.70
3.40
0.00p
0.00B
0.008
3.10
3.10
4.00
3‘?0
4,00
2.70

NaX=NA

0.008
0.0oa
2.23
0.008
2.02
2.3
0,008
0.G0B
1.91
2.31
2.36
£.97
2.9
2.93
2.02

Table 1Ah.-«Monchiquites~-continued

NaX=5

1.70
1.70
2,40
2.00
2,40
2.50
2.30
2.40
2.10
2.70
.10
J.00
24,80
3.90
2450

Nb ppm=§

92.00
%5.00
453.00
37.00
L4.00
35.00
33.00
60.00
30.00
47.00
89.00
69.00
81.00
7e.00
«3.00

Nd ppmNA

0.00e
0.00a
74.60
0.008
T6.80
65450
.00
0.008
78.70
88.80
t12.00
119.00
113,00
123.00
¥3.50

Nd ppm=§

0.008

0.008
37.00
53.00
32.00L
32,044
32.00L
J2.00L
32.00L
38.00
86.00
82.00
3g.00
65.00
32.000L

Ni ppm=5

47.00
53.00
200,00
81.00
$0.00
210.040
120,00
130.00
180,00
28.00
76.00
90.00
49,00
24.00
150.00

P20O3X~X

1.60
1.60
1.20
G.008
1.20
Q.86
0.008
0.008
g.008
1.30
2.00
2,00
2.10
2.00
1.40

PX=3

D.456
b.458
D.a1
0,55
0. 40
0.41
0.4
0.66
0.52
0.68
0.92
.99
0.83-
0.84
0.5%



8T

SAMPLE

JAR=D 79

JA=D79
15B=p79
150=D79
36E~DBO
408=D 30
418=p 80
41Cc=p30
410=080
81A=p 80
BIA=D30
928=-080
93D=080
113c=-080
117A=D80

Pb ppm=§

20.00
10.00L
10.00
7.70
6.80L
7,60
7.40
9.70
9.70
11.00
10.00
17.00
9.70
14.00
14.00

Pd ppm=S

0.008
0.008
1.00L
1.00L
1.00L
1.00L
1.00L
1.,00L
1.00L

1.00L

1.00L
1.00L
1.00L
1.00L
1.00L

Pr ppm=§

0.008

0.008
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L

Table 1A.--Monchiquites=continued

Rb ppmNA

29.00
28.00
10.30
0.008
10.00L
10.00L
0.008
0.008
10.20
14,70
10.00L
10.00L
22.00
20.00
41.00

Rb ppmAA

0.008
0.008
5.00L
0.008

5.00L -

5,.00L
0.008
0.008
10.00
5.00
5.00L
5.00L
5.00L
5.00L
30.00

Re ppm=§

50.00L
50.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L

T=SX=AA

0.08
0.03
0.09
0.008B
0.05
0.02
0.008
0.008
0.01
0.02
0.04
0.03
0.02
0.02
0.02

Sb ppmNA

0.008

0.008 .

0.09
0.008
0.008
0.15
0.008
0.008
0.10
0.07L
0.27
0.10
0.22
0.17
0.23

Sb ppm=S

100.00L
100.00L
32.00L
32.00L
32.00L
32.00L
32.00L
0.008
32,00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L

Sc ppaNA

0.008
0.008
20.80
0.008
¢0.10
19.60
0.008
0.008
21,90
18.70
15,50
16.50 .
16.30
14.10
20.00



1
1
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SAMPLE

SAR=p 79
A= 79
158=D79
150=079
36E=DBD
£08~p 30
418+~p 80
41C-080
L10~0 B0
B1A~p 80
B3A=p B0
928-p B0
930«~DBD
13C~0R0
174=0 80

S¢ ppm=5

26.00
23,00
14,00
18.00
t13.00
14. 00
1r.00
¢5.00
17.00
15.00
15.00
20,00
9.40
12.00
11.00

S5 ppm=X

0. 1oL
0.70L
0.10L
0.70

0.20

0. 10L
0.1
2.10

G.10L
0.10L
0.70L
0.710L
0.10L
0.50

0,10L

5 ppm=5

200.00L
200.00L
0,008
g.o08
H.008
G.008
0.00e
0.008
g.00B
0.008B
o.008
0.008
0.008
0.008
D.0Ga

Table VYA.==Monchiquites~continued

S102%=x

42,60
42,60
39,90
0. 008
41.10
&0.70
0.008
.06y
0,008
39.40
38.10
3B.50
18.50
39,580
41,10

5ik=5

21.00
14.00
15.00
15,00

15,00 .

14.00
13.008
19,00
14.00
14,00
13.00
14,00
13,00
15.00
14,00

Sm ppmNA

0.008
0,008
15.10
0,008
13,90
¥2.00
0.008
0.008
13.80
14,80
20,40
22.60
20.00
22,20
17.50

Sa ppa=5§

0,008

0.00g
10.00L
10.00L
10.00L
10.00L
10.00L
10,000
10.00L
10.00L
12,00
15.00
10.00L
11.00
10,00L

Sn ppm=%

10.00L
10.00L

3.00

1.5600
3.30
1.50L
1.50L
1.50L
1.50L
2.30
.60
1.50L
3.40
2.50
3.00

Sr ppmNA

0.008
0,008
1620.00
0,008
1580.00
994.00
0.00a
¢.008
1370.00
1410.00
2200.00
1970.00
1870,00
2250.00
2140,00

5r ppa=%

2700,00
2200,00
1300.0Q
1500,00
1400.,00
500,00
$30.00
2000. G0
1300.00
1400,00
2000,00
2200.00
1300.G0
1700. G0
i300.00



SAMPLE

SAR=D79
3A=D79
158=p79
150=D7%
36E=DB0O
408=-080
418=D80
41C=p80
410=-D80
81A=-D80
83A=-080
92B=D80
93p=-080
113¢=-p30
117A=-D80

0¢

Table 1A.--Monchiquites=continued

o

Ta ppmNA Tb ppmNA Th ppm=$ Te ppm=S Th ppmNA Tio2%=X Tik=5 TL ppm=S Ta ppaNA U ppmDN
0,008 0.008 0.008 50.00L 13.00 447 1.506 10.00L 0.008 3.78
-0.008 0.008 0.008 50.00L 16.40 4,48 1.506 10.00L 0.008 3.62
5.82 1.35 32.00L 0.0uB 7.77% 4.15 0.59 4&,.60L 0.008 3.05
0.008 0.008 32.00L 0.008 11.10 0.008 0.57 4.60L 0.008 3.69
5.46 1.17 32.00L 0.008 7.29% 4,32 0.67 4,60L 0.008 4,80
4,13 1.05 32.00L 0.008 B.43% 3.27 0.51 4.60L 0.008 3.58
0.008 0.008 32.00L 0.008 8.10 0.008 0.39 4.,60L 0.008 3.95
0.008 0.008 32.00L 0.008 6.40L 0.008 1.30 4.60L 0.008 9.00
5.1 1535 32.00L 0.008 B.28% 0.008 0.62 L.60L 0.008 3.18
8 i 1.35 32.00L 0.008 T.90% 3.91 0.60 4. 60L 0.008 2.98
7.68 1.80 32.00L 0.008 13.80% 3.45 0.65 4. 60L 0.008 L.82
8.89 1.95 32.00L 0.008 12.40% 4,33 1.50 4.60L 0.008 425
8.90 1.79 32.00L 0.008 12.40% 4.20 0.53 4,60L 0.008 2.57
9.03 1.92 32.00L 0.008 17.00% 3.99 0.5¢9 4.60L 0.008 5.66
6,65 1.52 32.00L 0.008 11.10#% 3.72 0.45 4,600 0.008 674

#**Th data indicated by a "*" was determined by neutron activation; all other Th data were:determined
by neutron activation analysis.



T¢

SAMPLE

3AR-D79

Ia=D79
153=07%
159=-079
I6E=-DBO
408=D8&0
418=-080
41C-D0 80
4£10=0 380
814~p80
BIA=~p&0
92B=080
?30=p30
113¢=-p&0
117A=-D B0

¥ ppm=5

220.4¢
190. 0C
140.0C
120.0C
154.00
110,00
25.00
194.00
130.00
120.00
170.00
170. 00
120,00
100.00
110. 00

W ppm=3§

100.00L
100,000
10.00L
10.000
10.00L
10,0001
10.004
10.00L
10.00L
10.00L
10.00L
10,000
10.00L
10.00L0
10.00L

Y ppm=5

49.00
2.00
15.00
17.00
17.00
13,00

$.80
21.00
13.00
18.00
26.00
34,00
18.00
22.00
11.00

YTable 1A.==Mgnchiquites=continued

Yb ppmNA

0.0Us
. 0.008
1,59
G.0Us
1,535
1.34
0.00u
0.00u
1.70
1.75
2.35%
2ottt
2,21
2L 47
1.83

Yb ppm45

0.008
0.u08
1.00
1.40
1.20
0.71
0.60
1.30
1.00
1.20
1.%0
1.80
1,30
1.60
0.72

In ppmAA

0.Goe
0.008
137.0U
0,008
133,00
124.00
D.0CB
g.0uB
125.00
153,00
170,00
152,00
183.00
232.00
151.00

in ppm=5

320,00
£90.00
170.00
150.00
170.00
146,00

94,00
170.00
160.00
170,00
170.00
¢20.0Q0
25U.00
190.400
140.00

Ir ppmNA

0. 008
0.008
360,00
0.008
367 .00
256.00
J.0un
c.0Q0B
370.00
393.00
446 .00
588.00
-575.00
s01.00
460.0G0

ir ppm=5

710.00
710.00
194,00
180,00
170,00
150.00
200.00
330.04
150,00
200.006
360.00
150.00
300,00
410.00Q
150.00




]
=]

SAMPLE

1B-p29
THR~DTY
1C-D79
1H-DT79
11-079
1k-079
1L=-Dp79
?A=-DT7H
2AR-D79
6A-DT79
6HD=D7Y
GE1DAD
TA=DT79
7TH=-D79
7L=-DRD
9n=-p79
13p-n79
170-079
1RA=D79
1BAR-D79
21A=D79
21B-Dp79
23E=D79
ZTA-D79
27n-D79
33p-p8N
I4A=-079
I7c-079
B9A-DAN
Y6B-DRN
T06E=-DRN
11RA=0K0

LATITUDE

35.4714
I5.4714
35,4714
55,4675
35.4675
35,4697
35.4700
35,4722
35.3822
35.4225
35.420R
35.4206
35.6219
35.6222
35.628K3
35.5403
35.3708
35,3933
35.3R97
35.3897
35.5742
35.5750
35.5125
35.4581
35.45R6
35.4647
35.3583%
35.3992
35.5281
35.6256
35.%347
55.5108

LONGITUDE

10.0411
110.0411
110.0611
110.0406
110.0406
110.0497
110.0492
110.0428
110.0619
110.0572
110.0567
110.0564
110.1389
110.1472
110.1325
110.0375
110.1150
110.1981
110.1744
110,174
110.10A83
110.1078

S 110.1350

110.0228
110.n231
110. 3803
110.4875
110.2514
109.9569
110.1219
10,1172
110.32R6

Ay ppm-5§

2.10
2.50
1.000
0.50n
0.50N
0.50N
0.50n
1.00L
3J.00
1.50
2,20
0.50N
2.10
2.00
0.10L
1.70
1.60
1.00L
1.00L
1.00L
2.50
2.30
0.10L
2.00
1.50
n.10L
1.80
2.10
0.10L
0.10L
0.10L
0.10L

Table 1B,--Hopi Buttes Limburgites

AlzOo3X-X

n.0ne
0n.008
0.008
n.o0Rr
0.008
n.0o08
n.nne
0.008
11.70
0.00n
0.n0B
6.36
0.00m
11.40
0.008
B.14
11.10
0.nno
3.40
0.00m8
10.40
9.69
0.000
B.27
0D.00B
n.npse
10.70
12.50
0.00n
0.008
0.008
0.00n

AlLX-5S

5.00
6.30
3.00
2.00
5.00
5.00
5.00
0.91
5.40
2.80
4.00
3.00
4,50
5.30
2.30
4.50
5.40
0.61
1.50
1.60
6.00
5.80
0.05L
4.60
5.30
2.00
5.00
6.70
2.80
3.20
5.40
o 10

As ppmAA

0.008
110.00
o.un0p
400.00
64.00
1.50
14.00
n.one
5.00
21.00
0.008e
0.008
0.008
15.00
13.00
150.00
6.60
2.80
2.50
0.008
34,00
63.00
720.00
490.00
0,008
1.30
6.20
2.10
35.00
57.00
39.00
3.20

As ppm=§

200.00L
200.00L
200.00L
200.00N
200.00N
200.00N
200.00N
200.Nn0L
200,00L
200.00L
200.00L
200.00N
200.00L
200.00L
150.00L
200.00L
200.00L
200.00L
200.00L
200.00L
200.00L
200,00L
610,00

200.00L
200.00L
150.00L
200, 00L
200.00L
150.00L
150.00L
150.00L
150.00L

Au ppm-§

10.00L
10.00L
10.00L
10.00N
10.00N
10.00N
10.00N
10.00L
10.00L
10.00L
10.00L
10.00N
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L

B ppm-5§

34.00
36.00
130.00
10.00n
10.00N
10.N0N
10.00L
10.001
10.00L
10.00L
54.00
10.00N
14.00
15.00
4.60L
11.00
85,00
10.00L
10.00L
10.00L
66.00
10.00L
4.60L
78.00
61,00
4.60L
19.00
46.00
4.60L
20.00
21,00
43,00

Ba ppmNA

0.008
0.008
0.008B
0.008
0.000
0.008
0.008
N.008
n.oos
0.008
0.008
100.00L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
617.00
1020.00
0.00R
724 .00
0.008
0.008



£C

SAMPLE

18=-079
1BR=079
1¢=079
TH=DT79
11=p79
1K=D79
1L=079
ZA=-DT78
2AR=D79
6A=DT79
6D0=D79
6E1DBO
7A=-DT9
TH=DT79
7L=DBO
°D0=-079
13p=p79
178=079
18A=079
18BAR=D79
21A=D79
218=079
23E=DT79
2TA=DT79
270=0D79
33p=-080
34a=D79
37¢C-079
89A=D80
968=D80

106E=0D80

11857080

Ba ppmfs

410.00
800.00
130.00
500,00
1000.00
1000.00
1000.00
350.00
3000.00
¢70.00
1900.00
150.00
1100.00
430,00
490.00
1200.00
2300.00
53.00
1400.00
1500.00
1300.00
860.00
46,00
1100.00
1200.00
910.00
620,00
980,00
810.00
530,00
740,00
350.00

Be ppm=§

L,.50
.40
6.70
1.00L
1.00L
1.00L
1.00L
1.00L
3.00
1.00L
1.60
1.00L
4,90
5.50
3.00
1.90
" 2.80
1.00L
1.00L
1.00L
2.90
3.30
1.00L
2.20
1.80
1,50
2.00
.30
1.60
1.50
2.30
1.00L

Bi ppm=s

10.00L
12.00

10.00L
10.00N
10.00N
10.00N
10,.00N
10.00L
10.00L
10.00L
10.00L
10.00N
10.00L
10.00L
10,00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L

Table 1B.;;L1mburgites-continued

Ca0X=X

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
12,30
0.008
0.008
19.80
0.008B
12.10
0.008
22.40
9.22
0.008
41.60
0.008
6,19
14,40
0.008
2.03
0.008
0.008
B.56
10.40
0.008
0.008
0.008
0.008

CaX=5

2.00
3.30
0.33
7.00
2.00
10.006G
5.00
20.006
8.70
17.00
11.00

"10.006

8.50
8.50
2.80
17.00
6.30
20.006
20.006
20.006
4,70
5.60
17.00
1.50
1.30
16.00
9.90
8.30
9.10
9.50
6.00
7.70

co2z

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Cbt CXAA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.27

0.008
0.008
0.008
0.008
0.008
0.008
0.008
6.62

0.008
0.008
5.33

0.008
0.008
2.42

2.717

0.16

5.10

Org CXAA

0.008
0.008
0-003
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.10
0.008
0.008
0.008
0.008
-0.008
0.008
0.008
T1a54
0.008
.0.008
0.49
0.008
0.008
0.84
0.63
0.30
1.12

T=CX=AA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.37

0.008
0.008
0.008
0.00s8
0.008
0.008
0.008
B.18

0.008
0.008
S.B2

0.008
0.008
3.26

3-‘0

0.46

6.22

Cd ppm=5

2.,00L
2.00L
2.00L
2.00N
2.00N
2.00N
2.00N
2.00L
2.00L
2.00L
2.00L .
2,00N
2.00L
2.00L
32.00L
2.00L
2.00L
2.00L
2.00L
2.,00L
2,00L
2.00L
3z.00L
2.00L
2.00L
Jz.00L
2.00L
2.00L
J2.00L
32.00L
32.00L
32.00L



wZ

SAMPLE

18=079
1BR=~D79
1C=079
1H=079
1I=079
1K=D79
1L=079
2A=D78
2AR=D79
6A=DT79

60=D79 .

6E1D80
7TA=D79
TH=D79
7L=-030
90=D79
130=D79
178=p79
13A=D79
18AR=D79
21A=-D79
218=Dp79
23E~-D79
27A=-D79
270=p79
330=080
34A=D79
37¢-079
89A=DB0O
?68=080

106E~D80

118a-080

Ce ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
20.20
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.00B
0.008
0.COB
0.008
118.00
236.00
0.008B
116.00
0.008
‘0.008

Ce ppmss$

280.00
380.00
100.00L
500.00N
100.00L
500.00N
100.00L
0.00H
480.00
120,00
200.00
100.00N
510.00
460,00
170.00
190.00

140.00 -

0.00H
100.00L
0.00H
190.00
200.00
63.00L
100.00L
100.00L
81.00
230.00
340.00
120.00
63.00L
97.00
63.00L

Co ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008B
37.00
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
36.90
40.60
0.008
31.20
0,008
0.008

Table 1B.;;Limburgites;continued

Co pnm?S

210.00
45,00
210.00
150.00
30.00
20.00
30.00
11.00
36.00
32.00
44,00
30.00
31.00
28.00
15.00
31.00
31.00
11.00
12.00
12.00
29.00
43.00
20.00
20.00
8.50
17.00
37.00
44,00
25.00
26.00
50.00
18.00

Cr ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1060.00
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
241,00
83.30
0.008
324,00
0.008
0.008

Cr ppm=5

21.00
24,00
14.00
70.00

. 150.00
100.00
*100.00
15.00
53.00
310.00
200.00
1500.00
60.00
58.00
8.40
86,00
140.00
15.00
18.00
18.00
-200.00
180.00
1.60
40.00
50.00
84,00
230.00
84,00
25.00
260.00
170.00
41.00

Cs ppmNA

0.008
3.00
0.008
0.008
0.008
0.008
0.008
0.008
20.00
1.00L
0.008
0.23
0.008
46.00
0.008
2.00
6.00
1.00L
8.00
0.008
2.00
1.00L
0.008
2.00
0.008
0.008
8.09
0.72
0.008
3.59
0.008
0.008

Cs ppmAA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1.00L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1.00L
1.00L
0.008
4L.00

0.008
0.008

Cu ppm:s

32.00
35.00
20.00
50.00
70.00
30.00
50.00

5.80
15.00
35.00
42.00

7.00
24.00
18.00
22.00
41.00
36.00

.20

7.20

7.00
49.00
45.00

4,60
23.00
18.00
31.00
47.00
33.00
31.00
52.00
51.00
37.00

Dy ppmNA

0.008
0.008B
. 0.008
70,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
3.33
0.008

0.008 -

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
Sa41

9.92 -
0.008

L.48

0.008
0.008



Table 1B.:;Limburgi tes=continued

SAMPLE Eu ppmNA Eu ppmss FX<AA Feox T=Fe203X FeX<NA FeXes Ga ppmeS$ Gd ppmNA Ge ppm=S
1B=Dp79 0.008 0.008 0.008 0.008 0.008 0.008 8.70 27.00 0.008 0.008
1BR=D79 0.008 0.008 0.12 0.008 0.008 0.008 6.40 24.00 0.008 0.008
1C=079 0.008 0.008 0.008 0.008 0.008 0.008 20.006 17.00 0.008 0.008
TI1=D79 0.008 100.00N 0.008 0.008 0.008 0,008 7.00 20.00 0.008 1.50N
1K=Db79 0.008 100,00N 0.008 0.008 0.008 0.008 5.00 15.00 0.008 1.50N
1L=079 0.008 100.00N 0.008 0.008 0.008 0.008 7.00 15.00 0.008 1.50N
2A=-D78 0.008 0.008 0.008 0.008 0.008 0.008 1.00 10.00L 0.008 0.008
2AR=D79 0.008 : 0.008 0.19 0.008 8.70 .0.008 5.60 21.00 0.008 0.008
6A=D79 0.008 0.008 0.05 0.008 0,008 0.008 4,80 11.00 0.008 0.008e
60=D79 0.008 0.008 0.008 0.008 0.008 0.008 4.30 10.00 0.008 0.008
6E1D8D 1.57 ' 0.00B 0.008 0.008 7e55 5.29 5.00 15.00 4.14 1.50N
7TA=D79 0.008 0.008 0.008 0.008 0.008 0.008 9,40 27.00 0.008 0.008
TH=D79 0.008 0.008 0.19 0.008 11.80 0.008 8.20 24,00 0.008 0.008
7L=D30 0.008 4.20 0.00B 0.008 0.008 0.008 5.00 16.00 0.008 1.50L
9p=079 0.008 0.008 0.12 0.008 7.27 0.008 5.20 15.00 0.008 0.008
178=079 0.008 0.008B 0.05 0.008 0.008 0D.008 0.66 10.00L 0.008 0.008
18A=D79 0.008 0.008 0.06 0.008 1.98 0.008 1.30 10.00L 0.008 - 0.008
18AR=D79 0.008 0.008B 0.008 0.008 0.008 0.008 1.20 10.00L 0.008 0.008
21A=D79 0.008 0.008 0.08 0.008 9.59 0.008 7.00 25.00 0.008 0.008
218=D79 0.008 D.00B 0.1% 0.008 9.29 0.008 7«40 22.00 0.008 0.008
23E=D79 0.008 2.20L 0.008 0.008 0.008B 0.008 11.00 1.50L° 0.00B 1.50L
5 27a-079 0.008 0.008 - 0.06 0.008 4,21 0.008 3,10 14.00 0.008 0.008
270=D79 0.008B 0.008 0.008 0.008 0.008 0.008 2.70 13.00 0.008 0.008
330~080 0.008 3.10 0.008 0.008 0.008 0.008 2.80 4.30 0.008 1.50L
34A-D79 27.10 0.008 0.09 0.008 10. 60 6.58 6.00 21.00 . 7.30 0.008
37C-D79 5455 0.008 0.22 0.008 14.10 9.75 9.50 30,00 15.10 0.008
89A=D80 0.008 3.00 0.008 0.008 0.008 0.008 4.70 - 10,00 0.008 1.50L
968=D380 2.42 2.20L 0.08 0.008 0.008 4,45 4,50 ' 9.90 ., 7,00 1.50L
106E=D80 0.008 2.90 0.008 0.008 0.008 0.008 7.70 19.00 0.008 1.50L
118A=D80 0.008 2.20L 0.008 0.008 0.008

0.008 2.90 9.60 0.008 1.50L



9¢

SAMPLE

18=0D79
1BR=D79
1C=D79
1H=D79
1I=079
1K=D79
1L=079
2A=D78
ZAR=DT79
GA=DT79

6D=D79 -

6E1DBD
TA=D79
7H=D79
7L=DBO
9D=D79
13p=079
178=-D79
18A-D79
18AR=D79
21A=D79
218=-p79
23E=D79
27A=DT79
27D=D79
33p=D80
34A=-DT79
37C=p79
89A=D30
96B=080

106E-D8D.

118A=p30

H20+%

0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

H20-%

0 IDDB
0.008
0.008
0.008
0. OUB
0.00B
0.008B
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
D.008
0.008
0.008
0.008

Hf ppmNA

0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
2.80
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
5.72
11.70
0.008
ba94
0.008
0.008

.

Table 1B.==Limburgites=continued

Hf ppm=$§

0.008
0.008
0.008B
15.00N
15.00N
15.00N
*15.00N
0.008
0.008
0.008
0.008
15.00n
0.008
0.008
15.00L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
15.00L
0.008
0.008
15.00L
0.008
0.008
15.00L
15.00L
15.00L
15.00L

Hg ppmAA

0.008
0.01L
0.008
0.008
0.008
0.008
0.008
0.008
0.01L
0,01

0.008
0-003
0.008
0.01L
0.008
0.017L
0.017L
0.01L
0.04

0.008
0.01L
0.01L
0.008
0.02

0.008
0.008
0.01L
0.01L
0.008
0.008
N.008
0.008

Hg ppm=S$

500,00L
500.00L
500.00L
* 0.008
0.008
0.008
0.008

500.00L

500.00L
500.00L
500.00L
0.008
500.00L
500.00L
0.008
500.00L
500.00L
500.00L
500.00L
500.00L
500.00L
500.00L
0.008
500.00L
500.00L
0.008
500.00L
500.00L
0.008
0.008
0.008
0.008

In ppmfs

0.008
0.008
0.008
6.80N
6.80N
6.80N
6.80N
0.008
0.008
0.008
0.008
6.80N
0.008
0.008
6.80L
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
6.80L
0.008
0.008
6.,80L
0.00B
0.008
6.80L
6.80L
6.80L
6.80L

K20%X=X

0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1.03
0.008
0.008
0.17
0,008
0.93
0.008
1.75
2.18
0.008
0.89
0.008
1.96
1.76
0.008
2.46
0.008
0.008
2.06
2.72
0.008
0.008
0.008
0.008

KX=NA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.50L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.00e
1.53

2,25

0.008B
1.08

0.008
0.008

KX=$S
-

1.00
1.50

. 1.20

2.00
5.00
3.00
3.00
0.48
0.64
0.79
0.70N
0.52
0.58
1.50
1.60
1.30
0.43
D.81
0.78
1.60
1.60
0,13
1.80
2.00
1.30
1.70
0.92
1«10
1.50
1.50



iz

SAMPLE

18=p79
1BR=D7%
1¢=D79
THaD?79
11=p79
1K=p79
1L=D79
2A=p78
2AR~BT7Y
6&fn?9
D7D
GETDBOD
TA=DTS
TH-DT79
TL=D&O
Gp=p7¢%
130-079
17B=D79
184=D79
184R=D79
2rA=DT7Y
21B=07%
23E-079
2TA=D7Q
276=-p79
330-D80
ILA-D79
37C-D79
83%a4-p8D
F4B=DED

106E-pB0

1184-080

L# ppmNA

p.o0B
0.008
0.008
0.008
D.008
0.008
0.008
0.008
6,008
0.008
0.008
ba.76
0.0NB
D,.00B
0.008
0.noB
0.008
0.008B
0.008
0.008
0.000
0.008
0.008
D.00B
0.008
0.008
58.460
116.00
0.008
63.80
0.008
0.008

La ppa=S

160.00
160.00
20,.00L
30.00
150,00
150,00
150.C0
?1.00
310.00
65.00
92.00
20.00N
270,00
250.00
?7.00
100.00

85,00 -

66.00
57.00
60,00
160.00
20,00
10.00L
20.00L
45,00
82.00
100.00
160.00
B8.0O
63.00
73.00
26.00

Li ppmAA

0.008
2D, 00
0.008
0.008
0.008
0.008
0.008
0.008
10.00
15,00
0.00B
5.00
0.008
33.00
0,008
26.00
77.00
17.00
15.00
0.008
40,00
1.00
G.G0B
2%.00
0.00B
0.00B
14.00
13.00
0.008
21.00
0.008
0.008

Table 1B.Q;Limburgite54continuad

Li ppme

50.00L
130.00
50.00L
50.00N
5C0.00N
50.GON
50.00N
0,004
5G.00L
S0.00L
73.00
50.00N
54,00
73.00
68.00L
$3.00
75.00
50.00L
50.00L
j0.00L
%4.00
s30.00L
68,004
50.00L
50.00L
68.00L
35.00
50.00L
48.00L
63.00L
to58.00L
68.00L

Lu ppmNA

0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.11.
0.00B
G.008
D.008
0.00B
0.008
0,008
0.008
0.00B
0.008
0.008
0.008
0.008B
G.008
0.008
0.24
0.34
0.008
c.C0B
0.608
0.008

HgOX;X

0,008
0.008
0.008
0.008
0.008
g.00c8
0.008
0.008
4,70
0.00a
0.008
14.20C
0.00B
5.00
0.008
3.70
4,80
0.008
1.20
0.008
3.80
5.19
G.008
D.92
0.008
0.008
S.24
S¢47
0.008
0.008
0,008
0.008

MgZes

2.90
1.60
3.30
1.00
0.70
1.50
1.50
0.50
2.40
J.80
2.40

10.00

LY

2.90
2.70
1. 70
2.10
2.60
0.86
D.67
0.64
2,60
3.40
3.00
0.59
0.98
3.00
2.50
3.10
1.%0
2. 60
3.40
5.20

MnQXeX

0.008 "

0.008
0.008
¢.008
0.00p
0.008
0.008
0.008
" 0.12
C.008
0.00R
0.11
0.008
0.24
0.008
0.718
0.07
0.G0B
0.2
0.008
0.07?
0.13
0.008
0.02L
0.00B
0.008
0.09
0.18
0.00B
0,008
0,008
0.008

Mn ppmNA

0.0GB
0.008
0.008
0.008
0,008
0.008
0,008
0.008
0.0Ca
0.008
G.008
925,00
0.008
C.008
0.008
0.008
0.008
0,008
0.008
0.008
0,008
0.008
0.008
0.008
b.008
0.008
1100.00
1400.00
0,008
964,00
0.008
0.008

Mn ppm=$S

660,00
480,00
_2900.00
“ 700,00
200,00

© 2000, 00
500.00
2500.00
740,00
1000.00
850.00
700.60
1200.00
1200.00
1700.00
1400.00
450,00

- 1300.00
1000,00
980,00
670.00
830.00
6000.00
200.00L
210.00
5100, 00
1100,00
1500.00
1800.00
1400.00
1600,00
1600.00



b
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SAMPLE

18=079
1BR=D79
1C=D79
1H=D79
11=079
1K=079
TL=079
2A=D78
2AR=D79
6A=D79
60=p79
6E1DB0
7A=D79
TH=D79
7L-D80
9D=D79
130=079
17B=D79
18A-D79
18AR=D79
21A=079
21B=079
23E-D79
27A=D79
270=0D79
330=-080
J4A-DT9
37C=p79
B9A=D80
968=D80
106E=0380
118A=080

Mo ppm=5§

18.00
20.00
200.00
100.00
10.00N
10.00L
5.00
100.00
48.00
10.00L
10.00N
10.00L
10.00L
1.00L
67,00
10.00L
10.00L
10.00L
10.00L
33.00
21.00
570.00
1600.00
12.00
1.00L
10.00L
10.00L
1.00
7.20
6.30
1.30

Na20%=X

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
3.10
0.008
0.008
1.00
0.008
3.00
0.008B
1.20
1.00
0.008
0.20L
0.008
1.10
1.80
0.008
0.90
0.008
0.008
1.00
2.30
0.008
0.008
0.008
0.008

NaX=NA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.77

0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
161

2.02

0.008
0.81

0.008
0.008

Table 1B.ffLimburgitesicontinued

NaZ=S

1.90
1.80
1.20
1.50
3.00
3.00
2.00
0.17
2.00
0.74
0.85
0.50
1.80
1.80
- 140
1.20
0.84
0.15L
0.15
1.20
0.91
0.12
0.99
1.50
0.66
1.60
2.00
1.90
1.20
1.50
1.60

Nb ppm=5

98.00
30.00
25.00L
10.00
30.00
20.00
15.00
25.00L
-130.00
50.00L
57.00
25.00N
130.00
100.00
64,00
50.00L
56.00
25.00L
25.00L
25.00L
82.00
50.00L
3.20L
25.00L
25.00L
32.00
53.00
67.00
37.00
29.00
58,00
6,00

Nd ppmNA

0.008
0.008
0.008
0.008
0.008
0.000
0.008
0.008
0.008
0.008
0.008B
19.10
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.00s8
0.008
0.008
57.30
114.00
0.008
49.00
0.008
0.008

Nd ppm=$S

0.008
0.008
0.008
70.00N
150.00
150.00
100.00
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
'98.00
0.008
0.008
0.008
0.008
0.008
0.008
0.008
32.00L
0.008
0.008B
110.00
0.008
0.008
96.00
35.00
48.00
32.00L

Ni ppm=S

410,00
85.00
940.00
700.00
200.00
50.00
70.00
16,00
£8.00
150.00
220.00
150.00
47.00
42,00
9.30
76.00
220.00
49.00
43.00
45.00
87.00
150.00
180.00
75.00
20.00
31.00
140.00
73.00
48.00
140.00
140.00
45.00

P205%=X

0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.008
3.10

0.008
0.10L
0.008
3.60

0.008
0.81

0.88

0.008
0.10L
0.008
0.79

0.80

0.008
0.10

0.008
0.008
1.00

1.90

0.008
0.008
0.008
0.008

PX=5

0.456
0.456G
0.07

0.02N
0.02N
0,02n
0.02N
0.02L
0.456
0.12

0.21

0.02n
0,456
0.456
0.94

0.456
0.456
0.02L
0.02L
0.456

" 0.456

0.07L
0.05
0.16
0.69
0.456
0.456
0.49
0.30
0.50
0.25



6e

SAMPLE

1B=D7?9
1BR=D7%
iC=p79
1H=D79
1I=b79
tK=n79
tL=n?9
2A=DVS
2AR~DT9
GA=DT G
6D=D79
SETHEN
TA=DTFO
TH=DTQ
7L=~bB0
Pn=p7o
130=07%
178-p79
184=079
18AR=079
Z21A=~079
218=079%
2IE=~BTY
2TAmD?9
270=p79
313D~580
I4h=079
ITC=p?9
§9A=pRO
96B8-080
106€-080
118A=-p80

Pb pom=5

10.00L

10.00c -

10.00L
10,004
10.00N
10.00N
10,008
10.00L
10.00L
10.00L
36.00
10.00N
10.00L
t0.00L
8,30
10.008L
10.00L
10.00L
10.00L
10.00L
10.00L
10.004
4.80L
10.00L
10.00L
6.80L
10.00L
10.000
6.80L
B.90
13,00
9.50

Pd ppm=$§

0.008
¢.008
0.G0e
1.00N
1.00N
1.00H
1.00N
0.008
d.00B
0.008
0.008
1.00N
0.008
0.008
1.00L
D.0DB
D.008
¢.008
c.qo0e
Cc.008B
0.008
c.0ga
1.000
D.0us
3.008
1.00L
0.008
¢.00a
1.000
1.00L
t.00L
1.00L

" Pr

ppm=~3

0.008
G.008
0.008
68,000
68,008
68,00N
68, 00N
0.008
0.008
0.nos8
G. 008
g.008
0.008
0.008
68,001
0.00B
0,008
C.008
0.008
c.00B
0.004
.008
68,001
0.008
¢.008
48.,00L
0.008
D.0G8
68.00L
68.00L
&8.00L
58.00L

Table 18;££Limburgitesicont1nued

Rb ppmNA

0.008
15.00
6.008
0.008
£.008
¢.008
D.0O0B
0.008
1¢.00
9.00
0.008
10.00uL
0.008
20,00
0.00B
¢7.00
58.00
10.00
25.00
0.00G8
28,00
1.00L
G.008
73,00
0.008
g.c0B
48.00
34,70
0.008
40,10
5.008
p.oce

Rh ppmAA

C.C0e
0.008
G.C08
0.008
0.008
G.00B

0.008 -

¢.008
D.008
0.008
0.008
5.00
C.008
0.008
0.00a
0.008
0.008
c.008
0.008
0.008
0.008
0.008
0.008
0.00e
0.008
0.008
33.80
2%.00
0.008
45,00
0.008
t.Gl8

Re ppm=%

30.00L
s0.00L
50.00L
50.00N
50.00N
50.00N
50,008
5C0.00L
50.004
5C.004L
50.00L
50.00N
50.00¢
30.00L
10.000
50.00L
50.004
50.00L
50.00L
50.00L
50.00L
56.004
10,008
50.004
s0.000
10.00u
50.00L
36,001
10.G0L
1G.00u
10.00L
10.040L

TeSX=AA

G.008
2.71
0,008
0.008
0.008
.00
0.008B
0,008
0.07
G.03
t.008
.08
0.008
0.06
0.00B
0.08
0.09%
0.05
0.05
Q.008
D.5¢2
G.02
0.008
0.17
0.G08
0.008
0.0s
0.02
0.008
a,.9%
0.008
0.008

Sh ppmNA

0.008
G.008
0.008
0.00B
¢.C0B
0.008B
0.008
0.008
- 0,008
0.008
0.00B
t.008
0.008
0.008
c.008
0,008
g§.008
0.008
0.00m
0.008
0.008
0.008
0.008
0.008
¢.008
0.008
0.25
0.18
0.008
G.26
G.008
0.00B

5b ppm=§

100.00L

160,000

100.00L

100.00N

10C.00N
100.00%
100.00n
100,00L
100,000
100.00L
100.000
100.00N8
100.00L
1¢0, 000
32.00L
10C. 004
100.60L
100.00L
100.00L
100,00k
160,001
100,000
32.00L
106,000
100.00L
32.00L
100.00L
100,000
32.00L
32.000L
‘3z2.00L
32.00L

5S¢ ppmNA

0.008
0.00a
0.008
0.008
0.008
6.008
0.008
0.008
-0.008
0.008
0.008
42.60

0.Co8
0.008
0.00a
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
04008 -
0.008
0.008
17.50

15.70

0.008
13.50

0.008
0.008



at

SAMPLE

18=b79
18R=079
1¢-p79
TH=DT7 ¢
11{=07%
1K=p79%
tL=079
ZA-DTS
ZAR=D79Q

54=079

6D~D79

6ET1DED

Th=DV9Q

TH=D79

7L-Dp30

9p=-b7%
130=p79
17B=p79
1BA=D79
16AR=D7 G
21A=-p79
21p~p7e
¢IE~DT7Y
CTA=DT79
27b=p79
33Dp=p&0
SLA-D79
A7Ct=p79
8¢A=DRD
$68-p380
106E~080
118A=pB0

Sc

pam=§

15.00
15.00
10.00L
7.00
20,00
15.00
15.00
10.00L
19,00
29.00
22.00
70.00
19,00
16.00
6.20
20.00
16,00
10.00L
10.00L
10.00L
20,00
22.00
1.20
10.00L
10.00L
15.00
22.00
21.00
12.00
12.00
21.00
5.00

Se ppm=X

0.008
0.10L

0.008

5.80
32,00
D.10L
T.40
0.0608
0,100
0.50
G.00B
0.10L
D.0GH
8.40
D.70L
g.10L
0.10
0.40
0,10L
0.008
3.50
0.60
16,00
7.80
6.00B
0.10L
0.10uL
0.50
D.10
0.40
0.10L
0,100

Se ppm=$S

200, 00L
200.00¢
200.00L
0.008
0.00B
0.G0B
0.008

200,00L ¢

200.00L
200.00L
200.00L
G6.008
200.00L
200.00L
D.008
200.,.00L
200.00L
200.00L
200,00L
200.00L
200.00L
200.00L
0.008
200.00L
200.00L
D.DOB
200.000L
200,00L
0.00B
0,008
0.008
0.008

Table 1B.jfLinburg!tesieontinued

S102X-x

0,008
0.008
0.008
0.00R
¢.008
D.00B
0.008
0.00B
42.10
0.00B
0.008
47.40
-D.008R
37.50
0.008
32.90
47.50
0.00B
14,90
0.008
52.70
43.30
0.008
65.30
D.00B
c.008
. 45,90
42,60
D.00B
0.00B
0.008
0.008

§5iX=s
16.00

219,00

10.00L
7.00
10.G0
7.0D
1¢.00
10.00L
15.00
.00

~18.00

10.006
11.00
13,00
11.00
14,00
17.00
10.00L
10.00L
10.00L
24.00
23.00
2.00
30,00
in.00
4.50
20.00
21.00
2.60
16.00
21.00
11.00

 Sm ppmNA

0.008

0.008
0.008
0.008
0.008
0.008
0.008
D.008
0.008
0.008
0.008
L. 94

0.GO0B
0.008
0.008
0.008
0.008
0.0c8
0.00B
0.008
¢.008

0.008 -

G.00B
0,008
0.008
0.008
10.20
19.20
G.008m
9.56
0.GoB
0.004

Sa ppm=§

0.008
0.008
0.008
10.00N
10.00N
. 10.00N
10,00N
0.00a
0.G08
0.008
0.008
0.C08
0.008
G.008
10.00
0.008
D.008
G.008
G.008
G.008
0.008
0.008
10.00L
0,008
0.00B
16.00L
0.008B
0.008
11.00
10.00L
10.00L
10.00L

Sn ppa=5

10.00L
10.00L

0.00H
10.00N
10.00N
10.00N

10.00N .

10.000L
10,004
10.00L
10.000
10.00N
102000
10.00L
1.%0.
10.000L
10.00L
10.00L
10,000
10.00L
10.00L
10.00L
1.50L
10.00L
10.00L
1.50L
10.00L
10.00L

1.500L

1.30
1.50L
1.501

S¢ ppamNA

¢.008
0,008
c.008
0,008
0.008
0.008
¢.one
0.008
g.coe
0.008

0.008

355.00
0.p08
0.008

. 0,008
0.008
0.008
0.00e
0,008
0.c0a
0.008
0.008
0.008B
0.008
0.008
0.008
1920.,00
177G,.00
0.00B
&150.00
C.008B
0.008

Sr ppm=S5

5000.006
1500.00
- 260,00
700.00
2000.00
1500.00
1500.00
1000,.00
5000,.006
1500.00
1200.00Q
150,00
5000.006 .
5000.006
1300.00
1800.00
620.00
2000.00
1400.00
1400,00
2000.00
1300.00
1600,00
1200.00
2100.00
2800,00
2400,00
- 2100,00
1300,00
5000.00
2400.00
1100,.00
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Table 1a.ffLimburgites:continued

*

SAMPLE T ppmMA Tb ppmNA Th pom=$ Te pom=S | Th ppmNA * TioeX=x Ti%=5 Tt ppm=§ Tw ppuKkA U ppmdN
1B=p79 0.008 0.608 0,008 50.00L 51.00L 0.008 1.506 10,000 0,008 194,00
18R=D79 0.008 0.008 0.008 50.00L 220.004 6.008 1.506 10.00L 0.008 594,00
1¢~p79 0.00B D.00DB 0.008 50.00L 130.00L 0.008 0.13 10.00L 0,008 114,00
TH=b79 0.008 0.008 0,008 S0.00N 400.00L 0.008 © .30 10.COn 0.008 1450.00
11=079 0.008B 0.608 0.008 - 50.00% 26D, 00L 0.608 1.00 10.00N 0.008 866.00
1K=D79 0.008 0.00B 0.008 5¢.00N 13.00L 0.00B 0.50 10.00N 0.008 41,20
W =p7% 0.00D 0.008 0,008 50,00N 15.001 0.008 1.00 10.00N 0.008 46430
2a=078 0.0o0e ¢.00B 0.o0e SD.00L 18.00L 0,008 0.10 10.00L 0.008 93.90
ZAR=DTY 0.008 0.008 0.008 50.00L 52.00L 4.25 1.506 T a7.00 6.008 206.00
SA=DT9 0.00B D.008 0.008 S0.00L 5.00L 0.008 1.00 10.00L 0.008 6.57
&D=p79 _ 0.008 0.008 @.00B $0.00L 28.00L ¢.008 1.00 10.,00L 0.008 106.00
SEIDBO 0.25 6.59 0.00@ 50,00N .22 % 1,67 0.70 10.00N 0.008 1,85
TA~DT9 0.0018 0.008 0.008 50.00L 25.90 0.008 1.506 10.00L 0.00e 13.40
7H=D79 0.008 0.008 0.00A 50.00L 17.10 3,65 1.506 10.00L 0.008 5.20
7L~080 D.00B 0.008 32.00L 0.008 22.50 _ 0.008 0.27 §.60L 0.008 S.92
9p~b79 0.008 0.008 0.008 $0.00L 110.00L 2.54 1,40 20.00L 0.008 232,00
130~079 0.Q00B 0.00B 0.00B 50.00L . 12.000 2.18 1.00 10.00L 0.008 26,80
178=p79 D.008 0.008 0,008 50.00L To21.04L 0.008 0.04 10,00L 0,008 . &7.10
18A-p79 G.008 ¢.008 0.008 50.00L 18.00L 0.15 g.08 10.04L - 0.008 59.20
18AR=D79 0.008 0.008 . 0.cos 50, 00L 20,001 0.oc8s . D.09 10,00L 0.008 60,20
21A=p29 0.008 6.008 G.00B . 50,00L 42,001 2.%90 1.506 10,00t 0.008 181.00
218~-079 0.008 0.008 0.008 50.00L 87.00L 2.37 1.50G 10.00L 0.008 364.00
23E=079 0.008 0.008 32.00L 0.008 26.00L 0.008B D.00L 4.60L 0.008 91,50
27A-D79 0.000 0.008 0.008 s0.00L 33,00L 1.00 0.62 20.00L 0.008 123,00
270=07% 0.008 0,008 0.008 50.00L B.b4 0,008 0.71 10.00L 0.008 4.58
33p~p480 0.008 0.008 32.00L 0.008 11.00 0.008 0.55 4.60L 0.008 6.12
iLAsDTS 3,48 1,05 0.008 50.00t B.45% 1 3.3 1,40 $10.00L 0.008 2,82
L7C-p79 7.66 1.91 0.008 50.00L 11.90 % 4,08 © 2440 16.00L 0.00g 3.76
EFA~DRD 0.008 0.008 32.00L 0.008 58.00L 0,008 0.43 4a60L 0.008 174,00
Q4B=DBD 2.4 0.89% 32.00L 0.008 9.92 % 0.008 0.25 4.60L 0,008 19.40
104E=pAD 0.008 0.008 32.00L G.008 6.90L D.008 0.94 L.60L 0,008 11.30
118ADR0O 0.008 C.008 32.00L 0.008 7.60 0.008B 0.21 4.60L 0,008 3.37

*% Th data indicated by a "% wag determined by neutron activation; all other Th data were
determined by neutron activation analysis.



AS

SAMPLE

1B=D79
1BR=079
1t=p79¢
TH~-D7%
1i~p79
1K=D7%
iL=p79
2a=p78
2AR=DT7Y®
GA=DTY
6p=079
GETDAO
TA=D79
TH=D79
7L-080
9p=n79
13p=p79
178~p79
18A=079
1EAR-D?%
214~=D79
218-079
23E~DTQ
27a=-D79
270=D79
330-p80
34A=DT79
R7C=079
B9A=DARQ
94B-080
t06E=DAD
1%82=n80

vV ppm~§

120.00
150.00
57.00
100.00
150.00
100.00
150.00
%7.00
110.00
150.00
120.00
200,00
170,00
120.00
50.00
170.00
120.00
£8.00
68,00
70.00
210,00
180.00
150.00
95,00
22.00
76,00
170.00
220.00
85.00
73.00
130.00
43,00

H ppm=%

100.00L
100.00L
0.00H
100.0CN
100,00N
100.00N
T00.00N
100.00L
100,00L
100.00L
100,000
100,00N8
100.00L
100,000
10,00L
100.00L
100.00L
160,00L
100,000
100.00L
100.00L
100.G0L
10.00L
100,00L
100.00L
10,000
100.00L
100.00L
10.00L
10.00L
10.000
10.004L

Y ppm=5§

84,00
37.00
23.00
30.00
20,00
20.00
30.00
13,00
59,00
26,00
36.00
15.00
78,00
68.00
24,00
33,00
32,00
13,00
17.00
17.00G
31.00
37.00

1.50L
19.00
23.00
23,00
15.00
48.00
19.00
15.00
22.00

6,40

Table 1B.ﬁ§Linburgites;continued

Yb ppmNA

0,008
0.008B
g.008
0.008
0.008
0.00e
0.008
0.808
0.008
0.008
0.008
0.69

0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1.61

2.3

0.008
1.44

0.008
0,008

Tb ppm=S

0.008
0.608
0.008
2.00
2.00
2.00
3.00
0.008
0.008
0.00B
0.008
1.060
0.008
0.008
1.80
G,008
0.008
0.008
D.008
0.008
0.008
0.008
0.15L
0.008
G.C0B
0.%7
0. 008
0.008
0.99
1.30
1. 30
N.15L

In ppmAA

0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
g,00B
0,008
51.00
c.008
0.008
0.008
D.CcOB
0.G0B
0.008
0.008
0.008
G.008
0,308
0.008
D.008
g.008
0,008
b.008
0.008
0.008
79.00
0.008
0.008

In ppm=$S

160,00
S0.00L
0.00H
50.00N
50.00N
50.00N8
S0.00N
0.004
230,00
50.000L
140,00
S0.00N
200.00
400,00
170.00
S0.00L
75.00
sG.00L
S0.00L
50.00L
50.00L
150,00
15G.00
50.00L
-50.00L
150.00
28.00
160,00
120,00
140,00
160,00
140,00

Ir ppmNA

G.008B
0.008
0.00C8
0.008
0.008
0.008
0.008
0.008
0.008
o.008B
0,008
69.30
0,008
0.00B
0.008
0.008
0.008
0.008
0.0C8
0.00B

0.008

0.008
0.008
0.00B
0.008
0.008
260,00
558.00
0.00B
160.00
0.00e8
0.008

ir ppm=%

840,00
410,00
430.00
150,00
309,00
150,400
150.00
330,00
1000.006
490,00
670,00
70.00
1000,006
1000.006
420,00
740,00
5%0.00
140,00
190,00
280.00
580,00
560,00
58.00
650,00
3&0,00
290,00
510.00
5%0,00
260,00
150,00
" 330,00
120,00
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SAMPLE

TA-DB79
1F=-D77
IG~-0T%
11-p29
PH-DTH
LHR-DT7Q
2C-p7Aa
ZLR-D?Y
ZD-D/ T
2ZUR-DT?
TC=p7n
TH-bY 0
=PRI
AF-DT9%
AER-DT7TD
HE=-D7w
FC=-n79
124-Dp79
Ti8n-D/0
13d=-n7y
TYE~D7Q
2O0R-nTy
2il~0u79
22H-DTD
26D=-D/7
2TE=DVT?
3B -DAYD
ATR~-DRD
HBA-OAD
FLC-DRD
FA=-pE0N
PRA-DAI)
103A=-DHKD)
T0%A-pHN

ILATITUDF

35,4714
35.67014
is L4714
35.64658
Is.4722
35,3802
I5.A722
315.3%3822
Is5.3m22
Is.3322
IS.87277
I5.6222
3.6244
IS.4769
X5.L769
5.4742
E5.5%40%
35.1592
15,3704
I5.3706
$5.57n4
3.39N8
15.5747
19,5411
35.36094
35,4625
3%.470NR
35,5042
35,5394
35,5344
15.6249
3IS.ARSD
354024
15.597%4

LONGTTUHOE

1¥0.1411
H1O.04110
110,.Nn419
110.048¢6
Tin.nLze
D, 0619
113.0628
110.0619
110.0619
110.06%9
10,1472
1501472
110,1492
110.08//8
110.0878
1Ma.087%
110.0375
1101119
10,1133
110,112%
110.11359
110.1381
1101078
110G, 1208

110,137

11,0286
10%.9936
110.1139
19,9589
N9 . %167
1My.1219
110.72833
113.0564
110.0458

Ay ppm=$S

1.70
.30
2.480
t.onn
7. Do
.70
1. tHIL
1.00
1008
j.anL
LR
Y. UL
n.1nw
.o
1.0m,
1.60
3.40
1.80
1.00L
.0
1.50
1.0
1.00L
1.20
1.%0
1.80
.33
0. 104
a.10L
n.10L
5.30
n, 1T
0.10L
0.10L

Table LlC.~-lopi Butres clastics

AL203%-x

n.0uR
f,00n
0.0
n.0ne
0.00n
f.00x
n.o0r
o.ann
a.0ap
0.00n
a.nnp
N.00K
n.ane
0.60n
n.ade
B.23
11.30
0.00p
0.a0p
a.hap
n.qo0p
5.0%
D.o0oR
3.80
7.62
a.060a0
t.008
0.00n
a.0na
0.040u
0.008
a.n0e
n.0n6
0.N6R

AlX-s

$.70
3,70
5.50
1.00
2.60
4,90
1.40
n_.78
0,73

0.79 -

.97
3.060
1,80
0,26
0,37
4,60
5.60
.81
0.38
3.30
2.40
2.10
2.90
1.60
5.60
.60
1.60
1.60
1.70
3.50
0.48%9
3.70
7.70
1.70

As ppmAR

a.nan
0.00n
f1.c0n
14,00
0.008
0.00Aa
0,408
0.00a8
N.onnR
.50
100.00
n.00n
52.00
14.00
0.00D
4, R0
100.00
10,00
0.008
0.008
10,00
2.20
0.00D
28,00
60.00
0.000
50.00
25.00
120,00
3.50
7.50
Z2.40
5.70
8.00

Ags ppm=%

200,000
200.00L
400000
200, 00N
0n.00L
200, naL
2006.00L
200.00L
260,001
eon.00y
200,001
200, 0n0L
150.00L
200.00L
208,001
200.00L
200.00L
200. 000
200.00L
200.00L
200.00L
200.00L
200.00L
200,008
200,004
Lon.NoL
150.60L
150.00L
170.00

150,000
150.00L
150,000
150000
150.00L

Au ppm=3S

10,00
10.00L
20,001
10.00N8
20.00L
10.00L
10,001
10.00L
10.00L
10.00L
10.00L
10,000
10,000
10,000
10,000
10,001
12.000
10,001
70.000L
10,001
10,000
10.00L

10.00L

13,000
10.00L
10.00L
10.000
10,000
M0.000
10.00L
10.00L
10,000
10.00L
10.00L

? ppm-§

B5.00
70.00
20.000
10.004
20.000
140.00
Lz2.00
10000
10,00
10.00L
0.Nn01
0.00H
6.80L
10004
10,000,
30.00
33.0n
10,000
10.001
32.00
10,000
19.00
10,.00L
10,000
110.00
140,00
22.00
&,600L
4,600
13.00
4,604
15,00
78,00
9.30

Ba ppelA

0.008
a,.008
0.008
0.008
t.008
0.00pP
2.008
0.008
0.04G8
0.0048
o.ane
0.008
0.008
0.0a8
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00B8
0.000
0.008
0.008
0.008
0.004
0,008
0.008
0.008
0.004
0.008
0.008
0.008



He

SAMPLE

1e~p70
1Fwp??
16=079
1i=0789
Z8~b78
ZEP=D79
2C=-p7A8
2CR~DT79
eo-p79
2DR=DVG
TC=-p7oQ
TG=D7%
7K-080
QE~DTY
BER~D V7T
Bi=Dp79
PC-D79
124=079
t38-079
13p=07?
13iE-07?9
20e-079
21¢-079
22Bp=-p79
26079
ZTE=-DTY
B3g=~DAN
B7B=0ED
BB A-D&0
S4C=D30
S5A-0R0
F8A=DAND
107 a-pen
109A=-DED

33 ppm=$§

6§70.00
400,010
800,00
500,06
3p0.ng
1300.00
170.060
60,00
65.00
62.00
59.00
78.00
190,00
I9.00
48,00
900,00
770,00
230.00C
91,00
?40.00
970.00
200,00
450.00
630,00
1700.G0
130000
430,00
350.00
ino.0n
620,00
250.00
TT0.00
450,00
261,00

Ee ppm=5

3,40
Z2.70
7.80
1.00N
2.00L
3.30
1.40
T.00L
1.00L
1.00L
2.00
.20
2,80
T.0G00
T.00L
2.00
3.20
1.000
1.00L
1.20
1.000
1.00L
T.30
1.00L
2.50
2.60
1 .00
1. 00L
1.00L
1.00L
1.00L
1.00L
1.90
1.00L

Bi

opm=5

10.00L
70.00L
20.000
10.00Nm
20.00L
10.00L
10,004
10.00L
10.000
10000
10.0040
10,000
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.000
10,001
10.00L
10.00L
10.C0CL
10.00L
10.00L
10.00L
10.000
10.00L
t0.00L
10.00L
10,000
10,000
10.00L

Table 1C.~=Clastics~continued

CaCl=x

0.008
0.008
0.008
0.00g
0.00B
t.008
0.00u
0.00p
0.00w
0.008
0.00k
9.008
.00y
0.008
0.008
14,00
2,04
0.00s
N.00s
0.008
0.0ar
18,70
0.008B
26.90
0.27?
0.008
0.008
0.008
0,008
0.008
t.00B
0.008
0.00u
0.008

CaX=5s

0.53
1.30
3.50
7.00
20,006
2.30
0.21
20.006
20.00G
20.006
20.006
9.10
2.%0
20.006
19.00
£.30
5.10
20.00¢6
2G.006
.80
13.00
12.00
16,00
14.70
4,80
0.56
13.00
21.00
27.00
1B8.00
11,00
?.90
8.70
7.50

coex

0.008
0,008
0.008
0.008
0,008
0.008
0.008
0.008
0.003
0.008
0.0o0B
0.00a
0,008
t.00m
0.008
0.008
0.008
0.003
0.008
0.008
0.008
0.00B
0.003
0.0Ca
0.003
0.0ce
0.0C8
0.008
0.008
0.008
0.008
0.008
0,008
0.008

bt CX%Aa

0,008
0.008e
0.008
0.008
0.Cos
G.008
0.008
0.008
0.008
0.008
0.008
0.008
0.11

0.008
0.008
0.008
0.4do0e
0.00B
0.008@
0.008
0.00B
0.008
0.008
0.008
g.q08
0.008
6.39

8.57

7.60

L.t6

5.38

2.90

0.26

4,33

Org CXAA

0.4008
0,008
0,08
0.008
0.008
0.008
0.008
0.008
D.Q08
0.00B
2.008
a,00e
.12

¢.00e
0.00e
0.008
0.008
0.00B
g.008e
0.008
0.008
0,008
0.008
0.00R

0.008

0.008
0.56
0.84
1.41
0.28
1.20
.65
0.55
0.79

Tel%=AA

0.008
0.0as
0.008
0.008
0.008
d.00e
0.008
0.008
0.Qa0s
0.008
0.008
0.008
D.23

0.008
Q.00
0.008B
0.00B
0.008
0.008
0.008
0.008
G.00oB
0.008
0.00C8
2.008
0.008
6.95

9,41

9,01

4 74

6.58

3.55

0.81

5.12

Cd ppm=5S

2.001
2.00L
4,000
2.00N
6,000
2.00L
2,00,
2.00L
2.00L
2.00L
2.00L
2.00L
32,000
2.00L
2.00L
2.0oL
2.00L
Z.00L
2.00L
2.00L
2,001
2.00L
2.00L
2.00L
Z2.00.
2.%0
32.00¢
32.00L
12.00L
1z2.00L
J2.00L
32.00L
32.00L
32.00L



W

SamMPELE

1TA=-D79
1§=D79
1C-07Y
Ll dr)
25-073
ZBR-DFO
=078
ZCR=D7Y
2n~-D79
Fpe-n70
PL-D79
76579
7X =080
RE~DTS
S1{8-D79
RI*079
GL~D79
12A=D79
138=-070
138-07%
TiE-079
208-n79
214~579%
273-079
240277
2rE-DTY
£5%-0E0
B7a~DED
BE2A~DEN
FLL=D80
Gé R~D R0
ERA=DRN
ML)
109 A~08D

Te apmNA

0.008
0. 00
0,008
0,008
0.008
0.008e
n.o0n
0.400n
0,008
.00n
0.00n
0,308
a.00n
0,0n8
n.008
0.008
7, 04n
0.008
0.008
.00y
c.0fe
0.008
0,008
.02y
G.ooo
0.0
0.008
0,024
J.aca
n.07g
0. 30R
a.o0e
0,008
n.ooA

Ce ppm—5§

10G.00L
100,000
200,00
SO0.008
200,00y
350.G0
16000
0.00n
0.00u
0.00H
Q.00u
0,004
200,00
100.00L
100,000
160,00
190.00
0. 00H
0,008
102,000
100,000
1n0.800
To0G.000
130,000
14000
110,00
63.00L
53.00L
&3._00L
&3.00L
43,000
&3 .00k
6% .00
43,000

Lo ppmNA

G.0ls
0.00A
0.008
0.048
0.006
0.008
.00
0.00A
0.000
0.008
D.008
0.008
0,008
0.808
0.308
0.00e
0.008
0.008
a.Goe
0.008
3_.5808
0.008
0.00R
0.008
0.00B
0.308
0.008
.0308
G.008
{.008
G.o0B
3,008
0.00B
0.008

Table ¥C.~~Clastics-tontinued

Lo ppmTs

SG.00
15.00
200.00
é0.00
?.20
28.00
4250
12.00
10,006
11.00
18.00
4900
34,00
12.00
g.70
15.00
38.00
48,00
156,00
11.00
%.40
13,00
8,70
15.00
19,00

Lr

POmMNA

0.008
[
0.008
0.400n
0.00s
0.00n
0_.008
g.00e
0.008
o.guR
g.00e
g.o08
G.0ooe
0.00g
f1.008
{.0ne
0.00p
0.008
2.008
0.008
0.008
0.008
0.00
0.008
0.00e
0.008
a.noa
0.¢nA
0.00B
2.008
0.0nNA
0.00n
a.008
G.0oR

ir ppm-5§

17.00
67 .00
130,00
156.02
20.040
31.40
13,40
t4_00
16.00
16.00
17 .00
29.00
i9.00
12.00
P2.00
52.00
95.00
19,00
15.00
27.08
3%.00
25.00
L2.00
33,00
&9.00
98.00
11,060
12.00

8.20
52.00

1,30
20.00
S0.00
3v.00

Cs ppmhA

0.¢0e
a.a08
t.00n8
g.008
a.0ae
0.008
a.008
0.00a
0.408
4.60

3.00

d.008
0.008
i.00L
6.008
2.00

2.00

1.00

D.0C0s
0.008
g.008
3.40

0.0Ce
1.00L
7.00

0.008
0.Q08
2.008
0.0d0s
0.008
0.048
0.008
0.0Cs
2.0C3

£5 ppmAhA

0.Ccoe
8.00a
0. 008
2.008
0.0048
0.008
C.do0a
0.4G0a
0.008
g. 008
0.G0e
9.008
0.008
0.0%8
c.fi0s
d.00e
c.o0s
J.008
C.00a
0.G0a
g.408
0.008
g.008
0.008
G.008
J.on0p
g.a0e
0.00s
G.00p
4.00e
1.008
G.c08
0D.Goa
c.20m

Cu ppe=5

21,00
19.00
49.00
50.00
7.80
18,00
§%.,00
6.90
5.70
$.%0
12.400
26.00
.00
Z.70
2.80
t&.00
46,00
6,90
6.40Q
15.00
12.00
8.460
13,04
44,00
24 .00
26.00
14.00
S.00
5.a40
12,60
5.30
i5.00
164.00
15.480

Gy ppmidA

0,0aa
2.008
0.008
0.00a
0.008
0.008
¢.008
G.008
a,003
4.008
0.G0e
0.008
0.008
0.0cs
0.008
a.00s
0.0aa0a
0.008
0.088
0.088
0.008
0.008
a.00a
0.00a
0.00a
0.098
0.008
0.008
0.408
4.00a
.008
a.4a0a
0,303
0.008

-
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SAMPLE

TE-D79
1E~pig
15-078
1:i-n¥9
ZB-078
28R-p 79
2C-n?E
2CR=5FD
2u=-n19
ZLR-NR79
7C=n7Y9
TG=B79
TK-0E80
8e-079
BER=-DVY
El-pi7?
Y-V
128-p79
TTA=L TR
132-p79
Mg~n/y
208-b /9
212=-p79
22E-079
ZH0=-079
ZYE-0?9
23B-0 80
BTa-puh
LLER Y]
FLL-pED
Fsa-5n80
932-080
133 a~080
TMIA-pEN

Eu ppmlA

.008
0.008
0,008
0.00n
n.a0s
0,008
a.008
0.n0a
n.00e
N.00B
0.008
0,00
2.a0e
.008
0.008
T.008
G.00n
.00
0.008
n.00R
G.008
Coanos
0. 005
0_GoR
0.nae
GO0y
0.0ns
0.004
n.nes
0,108
0.4008
J.0ea
n.00e
0.0041

Eu ppm=%§

0.008
el]
0.008
2,204
0,50
04.008
0.008
0. 008
. 008
0. 0ig
N.008
0.008
Z.90

0.00z
0.0nge
0,008
N.0Ge
0.508
0.00D
. 00Ae
0.408
0.00a
G.00s
5.0oe
c.00e
a.00ns
2.20L
Z.200
Z.2ML
2.2
2.20¢L
2.20L
2.20L
2.2

FR~Ah

0.008
0.008
n.0o8e
0.4a08
0.0G8
G.00B
0.060e
0.0g8
0.005
0.0

1.30

0.00R
G.008
0.08

0.008
0.o07

G.11

3.03

0.008
¢.00b
0.0Gs

0.0%

g.0an
0.1

0,10

ooo0s
0,008
0.008
0.0ns
0.008
0.000
.00k
0.0g8
0.00nR

Table 1C_~-(lastics—continued

FedX

0.005
0.00a
0.00¢e
B0.008
G.0006
0.00g
0.00e
G.G0H
0,089k
0.00y
0.00e
0.004
0.00o8
.0Cu
0,098
0.0048
0.00e
0.00u
. 008
0.00u
0,008
0.008
0.00k
0.00k
4,800
D.00w
D.00w
0.0
.008
n.oga
G.00g
0.00r
n.one
N.00w

i-Fed03x

0.008
0.008
0.008
D.00e
0,008
0.008
J.008
0.008
J.008
0,a0s8
0,008
0.6808
0,008
G, 009
¢.008e
4,48

10.30

0.008
¢.008
0.008
0,008
3.7

0.008
2.81

0.66

0,008
0.008
2.008
0.008
0.008
g.008
0.00p
{0,008
0.008

Fei-NA

0.008
&.00a
a.o0e
0.0CcH
0.008
t.008
0.008
0.008
0.008
0.008
0.008
0.008
0.006
0,008
0.008a
6.4ao08
0.008
4.00a
0.008
a.0oe
¢.a0.
0.00R
0.008
0.008
0.3406
C.0oge
0.008
0.4qa
G.ape
0.00&
0.008
c.oos
0.008
0,008

FeX=$

&.40
&.20
6,40
5.00
0.60
5.50
0.25
1.90
1.50
1.50
7.20
240,006
15.00
0.%a
4,61
3.34
&.20
0.52
1.20
2.80
2.00
Z2.40
2.40
1-80
2.30
$.560
1.10
0.97
1.60
2.20
.61
1.34G
2.30
1.10

Ga ppm-5

15.00
13.00
20,00
15.00
20,0040
26,060
10.00L
10.00C
0,000
10,090
iv.00
10,00
18.40
10.30L
10.00e
14.00
19.00
10,000
10.00L
10.00L
10,400
10000
10.00L
10,000
13.00
19,00
3.20
1.50L
2.60
&.BQ
2,80
470
10.00
$.00

d ppmNA

g.00g
g.4an0e
g.coe
¢.0aa
Q.00a
6.00C8
0.¢as
g.0Ca
8.008
0.308
0.0Q08
0.008
G.G0R
0.008
Q.008
0.008
0.0808
C.008
0.008
0.008
0.008
a.0408
0.00a
c.a0e
0,008
0.00e
0.008
0.008
0.008
0.00e
g.008a
0.048
0.008
g.0na

Ge pom—-$

0.008
0.0d8
a,o008
1.5%0N
4.008
0.0da
g.00e
o.ocs
0.68a8
t.0as
c.g%0e
0.008
TLS6L
c.00a
g.ace
o.40e
a.00p
n.00se
0.00e
0.008
g.0o0s
0.208
0.008
0.cos
0.00a
0.048
1.500
1.50L
1,500
1.50L
1.50L
1.50L
1.%0L
1,504



[#Y]
-]

SAMPLE

TA=79
1F=079
16079
1J-p79
2B=D78
2BR=D79
2¢-078
2CR-D78
20=079
eDR~D79
7L=~D79
Ta-b7%
TK=D80
BE=-DT9
AER=B79
B1-079
PC=p79
12A=D79
13a=p79
138-079%
13E~D79
208-079
2ic-079
22e-p79
260=07%
27E-079
23R~-580
B?8-DA0
BBA=DB0
94 L~pB80
26A=080
9BA=0 8O
103a=p80
109 4~080

H20+%

0,008
&.008
g.008
0.008
¢.008
0.008
0.noa
0.000
0.008
.008
0.008
0.008
G.008
0.008
0.008
0.008
0.008
0.00B
0.808
G.00s
0.00a
0.00a
0.008
0.008

. 0,009

0.008
1.00s
2.008
0,003
0.00R
3.008
.00
0.008
0.00B

H20-%

0.008
0.004
0.008
0. 00y
0.00a
6.008
0.008
0.008
¢.008
0.008
0.008
0.008

0.008

0.00B
0.008
0.008
3,008
0,008
0.008
0.008
¢.008
0,008
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.00g
.00n
0.00e
0.008
G.008

Ht ppmiA

0.908
0.808
0.00s
0.00R
0,408
a.008
¢.00a
D.008
0.00a
0.008
0.008
0.008
0.00e
0.008
0.008
0.00g
a.00s
0.008
§.008

0.008

g.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
f.008
¢.00a
0.008
c.006
0.00n
¢.008

Table 1C,~=Clastics~continued

Hf ppm—3

g.008
0.008
0.00R
15.00N
0.008
0.008
0.008
0.008
g.008
0.00e
0.00m
0.008
15.00L
a,008
Cc.008
0.008
0.00B
0.008
0.00e
0.008
0.008
0.008
‘0.008
0.00u
G.008
0.008
15.004,
15.000
15,000
15.00L
15.00L
15.00L
15.00L
15.00L

HG ppmAA

0.008
g.008
0.00s8
0.008

0.008

0.008
0.008
0.008
0.008
0.0t
0.0t
0.008
0.008
C.01
4.008
g.01L
0,01

B.01L
0.008
G.008
0.0
o0.01L
c.0o0n
0.01

0.01L
t.008
0.008
0.00e
0.008
0.008
0.005
.00
2.008
0,008

Hg ppmes

500.00L
500 .00L
1000.00L
0.008
1W000.00L
500,00L
$00.00L
500.60¢
500.00L
500.00L
S00.00L
500.000
0,008
500,000
5048.00L
500.00L
500,000
500,000
500.00L
506,000
500.00L
S0G.00L
$00.00L
500,00t
S00.00L
S00.00L
a.40p
¢.008
0.008
2.008
0.008
0,008
¢.0uB
0.00B

In ppm?§

0,008
g.008
G.008
6.80N
0.00B
0.008
0,008
0.008
0,008
0.008
a.008
0.008
6,801
0.008
0.008
6.008
0.008
0.008
0.008
0.d08
0.008
J.008
0.00a
.008
0.008
0.4a0e
6.80L
6.80L
6.,80L
b.80¢
4.80L
6,800
4.804
6.801

K20XT%

0,008
0.0048
0,008
G.C08
0.008
0.008
0.008
G.00e
0.008
¢.008
0.008
0.008
C.008
0.008
0.008
2.28

2.24

G.048
g.008
0.008
¢.008
T.44

o.0B
.81

132

t.008
0.008
0.008
0.a08
0.008
0.008
0.008
0.008
0.008

KI¥NA

0,008
D.008
¢.008
0.008
¢.008
0.00B
g.0a8e
g.008
G.008
g.008
0.008
g.008
0.G08
g.008
0,008
c.008
0,008
0.008
2.008.
¢.008
0.00a
0.fca
g.q08
0.008
G.o0s
0.4008
9,008
G.068a
¢.008
c.00a
G.008
G.008
0.008
0.0G08



Bt

SAMPLE

TA=079
1F-p79
16=p79
1i=079
2B-Dp74
ZER=[ 79
2C-D7R
2CR=~p79
2p-b79
2OR=D 7Y
7cto79
76=p7%
7TK=pRD
8E~p 79
BAER~D 79
81«p79
=prQ
12A=079
15a4~p79
13B=D79
13E~D79
Z0R~p7Y
21¢=p79
22B=n79
260=p70
2TE-D 79
8iB~pB0
2¥8~08D
B&8A~DAO
94 c-pan
26A=0 80
PBA-pAD
103A-p 8O
109a~pan

La ppmNA

0.00B
0.00p
G.008
0,008
0.008
C.c00s
0.008
0.008
0.008

0.008 .

0.00e
0.008
0.G0B
0.008
0.00m
0. 008
0.008
0.00p
0.00m
0.008
0.008
¢.008
0.00n
0.008
0.008
0.008
0.00p
0.000
0.008
0.00m
0.00u
0.00m
0.008
0.00n

La ppm=5§

¢0.00L
24.00
100.400
50.00
72.00
200.C0
29,00
79.00
71.00
72.00
g2.a0
140,00
89,00
42.00
43,00
73.00
88.00
170.G0
69,00
“5.00
43.00
38,00
50.00
52.00
61,00
61,00
10,00L
T0.00L
23,00
25,00
16.00
35.00
3o.00
16,00

L1 ppmAA

6.008
0.008
0.004a
0.008
J.c08
0.008
0,008
0.008
0.00n
11,08
29.010
4.008
0.008
15.00
0.0GA
17.00
41.00
20.00
d.008
Q.008
¢.008
23.00
a.008
29.00
49.00
0.00n
0.008
0.00n
0,008
0,008
0.00e
0.008
G.008
9.008

Table 1C,~~Clastics=continued

Li ppm=S

5D.00L
50.00L
100.00L
50.00N
120,00
82,00
50,004
50.00L
$0.00¢
50,00L

$0.00L

81.00
68.00L
50.000L
50.00L
$0.00L
0,004
0.00H
50.001L
77.00
50.000L
50,004
$0.00L
50.08¢
50.00L
50.00L
63.00L
68.00L
68.00L
68,004
68.00L
68,001
6B.00L
68.00L

Lu ppmHA

0.00B
0,000
0.04B
0.Q08
0.008
0.008
0.0Q08
0.008
8.008
0.008
0.008
0.008
0,008
0.00R
g.008
0.008
d.008
G.008
0.498
J,008
0.008
0.008
G.00B
0.008
a,.008
0.008
4.008
0.008
0.008
0.008
0.008
0.000
0.008
0.008

MgOX=Xx

0.008
¢.00a
0.00B
0.008
0.008

g.008

0.008
0.Cc08
0.008
0.008
0.008
0.008
G.008
0.008
0.008
1.80
[ 1]
0.008
0.008
Q.008
0.008
13.00
o.008
11.10
0.30
0.008
0.008
t.008
0.008
d,008
g.00B
0.00a
a.o08
0.008

MgXws

2.10
1.40
1.40
5.00
0.40
1.10
R.12
0.74
0.80
0,83
1.40
3.40
2.460
11.00
10,00
0.94
2.40
0.66
3.40
5.40
5.60
7.40
0.a3
5.70
3.50
0.61
G.97
t.16
0.9¢c
1,40
0.26
0,86
1.40
0.55

MR X=X

0.008
0.008
0.008
0,008
0.008
C.008
9.008
0.008
0.008e
0,008
0.008
0.008
0.008
0.008
0,008
0.20

0.11

0.008

0.008
0.008
0.008
0,10

0.008
0.23

0.02¢
0.008
0.008
0,008
0,408
o.00c8
0.008
0,008
0,008
0.008

Mn ppeNA

0.008
4,008
0.008
0,008
06,008
0.008

0,008 -

0,008
0.0408
2,008
0.00a
0.008
0.008
0.008
0.00a
0.008
0.008
0,008
0,008
0.008
0,008
0.0408
0.0080
0.0089
0.008
0.008
0,008
0.008
0,008
g.008
0.008
¢.o08
0,008
0.008

‘%n ppa=$S

380.00
400.00
1400.00
700.00
1700,00
220.00
200,00L
1700.00
1000400
1100,00
2000.00
1700.00
1900.00
900.00
1100, 00
1360.00
790.00
$00.00
1000.00
540,00
390.00Q
620.00
790.00
1500,00
490,00
300.00
480,00
$40.00
2200,00
1500.00
460,00
840,00
$20,00
640,00



6¢

SAMPLE

14079
1F=079
16=p79
1J70?9
2B~p7R
ZBR=p79
2C=p?8
ZCR=D 79
29=p 79
ZDR=p 7?79
C=-p79
7G=p70
7R=DED
EE=DT7Y
8EPTD?9
81=p79
PL=079
12A=079
1ZA=079
13B=pn79
13E=079
208=-079
21C=-p79
22B~D7G
26D~079
27E-p79
838=-DRQ
B7B~D&O
EBA-DEQ
94 C=pBN
96a=-080
P8A-DAD
103a=~pB0
109A=020

" Mo ppm=~$§

100,00
250,00
22.00
100,00
84,00
200.00
10.00L
10.00L
0,008
0.00H
0.00H
0.00H
20.00
21Qa0.00
71.00
10,000
12.00
10.00L
10.00L
21.00
10,000
10.00L
10.00L
10.000
10000
2000.0404
ir.0Q
37.00
84,00
1.10
4,50
1.0
tL.N0L
560

Na2oXx-x

0.008
0,008
D.008
0,008
0.00B
0.008
0.008
D, 008
0,003
0.00m
0.00m
0.008
0,008
0.008
0.008
1.50

1.10

0.008
0.008
0.008
0.00a
0.50

¢.008
¢.70

0.20L
0.008
¢.00m
0.008
0.003
0.008
0.008
0.008
0.008
0.00%

fable 1C.,~=~Clastics=continued

NaX=NA HEY £ Nb ppm=5
0.0C0e 1.00 45,001
0.008 1.18 25.00L
0.008 1.00 ‘6,00
0,008 3.00 10.00
0.008 0.30L 50.000L
0.008 G.é4 88.00
0.008 G.15L 25.00L
4.008 D.¥54 25,000
g.0o0s 0.20 25.00L
0.008 0,22 25.00L
4.0osa 1.00 130.00
0.008 1.00 g.00H
0.00gR 0.54 28.00
a.008 0,150 25 .000
¢.00B 0.15L ¢5,00L
g.0048 1,10 34,00
0.008 0.97 76 .00
0.008 o.22 25%.00L
0.008 0.17 25.00L
0.008 0.81 25.00L
a.008 Q.74 25.00L
2.008 O.44 25.,00L
0.808 0.60 25.00L
0.008 0.65 25.00L
0.008 0.90 50.00L
0.008 0.94 25.00L
0.008B (1)) 3.%0
0.00v 0.27 3.%0
0.008 0.3% 3.20L
g.008 1.30 7.10
0.008 Q.73 3.20L
0.00A 0.89 15.00
.00 1.%0 9.10
0.00B 1.20 3.280

HNd ppmNA

0.005

Q0.008
0.008
0.008
0.008
0.008
0.00s
0.008
0.008
0.0068
0.008
0,008
0.008
0.00B
g.008
0.008
0.008
0.008
0.008
0.008
o.008
0.008
0.o08
0.008
0.008
0.008
g.008.
0.008
0.008
0,008
0,008
0.00s8
0.008
0.00s8

Nd ppm=5

0.008
0.00B
0.008
32.00N
g.00m
0.00B
0.008
0.008
0.008
0.008
g.008
0.008
88,00
. 0.00B
{0.008
0.008
0.00B
0.008
g.008
0.008
0.00B
0.008
0.008
g.00e
0.008
0.00a
32.004
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.000

ppm s

130.00
43.00
540.00
100.00
15.00
ja2.00
17.00
23.00
1%.00
19.00
53.00
61.00
33.00
41.00
37.00
49.00
130.00
370.00
41,040
?8.00
34.00
48.00
31.00
42,00
«8.00
110,00
18.00
110.00
12.00
30.00

4. 60
34.00
17,00

31.00

P2o5%t

0.008
0.008
G.c0n
0.00a
0.008
0.008
0.008
0.008
G.008
0.00a
0.008
0.008
0.00e
0.008
b.0oa
0,56
0.93
0.008
0.008
0.008
. 0.0080a
0.20
0.008
t.40
a.100L
0.008
0.008
0.008
0.008
0.o08
0.008
0.008
G.008
0.008B

0.08
0.11
G.36
0.02N
D.0&L
0.456
0.03%
c.02L
c.021L
D.02L
0.456
0.456
1.60
t.02L
0.02¢
d.18
0,456
0.02L
d.02L
g.09
0.0&
0.03
0.10
0.10
0,17
0.456
0.10
0.07L
0.07L
0.17
0.07L
0,12
4,09
Q.10



oy

SAMPLE

1A=079
1F=D79
16=p79
1J=07%
28=D78
2BR=-D79
2¢=p78
2CR=-D79
20=D79
2DR=D79
7¢-079
76=079
7K=DB0
BE=DT79
BER=DT79
8I1=079
9C=p79
12A=079
13A=D79
138~079
13E=D79
20B=079
21Cc~079
228=079
260=D79
27E=D79
838-080
B78=D80
88A=-D&0
94C=080
96A=D80
98A=D80
103A=080
109A=080

Pb ppm=%S

10.00L
10.00L
20.00L
10.00N
20.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
13.00
15.00
20.00
10.00L
10.00L
30.00
10.00L
10.00L
10.00L
11.00
10.00L
10.00L
10.00L
21.00
6.80L
6.80L
6.80L
12.00
6.80L
9.70
15.00
6.80L

Pd ppm=-$S

0.008
0.008
0.008
1.00N
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
1.00L
0.008
0.008
0.008
0.008
0.00B
0.C0B
0.008
0.008
0.008
0.0N6
0.008
0.008
0.008
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L

Pr ppm=§

0.008
0.008
0.008
68.00N
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00R
68.00L
0.008
0.008
0.008
0.008
0.008
0.008
0.006
0.00e
0.008
0.008
0.008
0.008
0.008
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L

Table 1C.-~Clastics—continued

Rb ppmNA

0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.008B
0.008
8.00
28.00
0.008
0.008
5.00L
0.008
39.00
33.00
8.00
0.008
0.00B
0.008
33.00
0.008
12.00
49,00
0.008
0.008
0.008
0.008
0.008
0.00u
0.008
0.008
0.008

Rb ppmAA

0.008
"0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0,008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Re ppm=5§

50.00L
50.00L
100.00L
50.00N

100.00L

50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
10.00L
50.00L
50.00L
50.00L
50.00L
50,00L
50,00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L

T=SZ=AA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0-10

0.38

0.008
0.008
0.05

0.008
0.04

0.07

0.03

0.008
0.008
0.05

0.03

0.008
0.02

0.02

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Sb ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008e
0.008
0.008
D.008
0.008
0.008
0.008
0.008
0.008

0.008 -

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Sb ppm=5§

100.00L
100.00L
200.00L
100.00N
200.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
32.00L
100.00L
100.00L
100.00L
doo0.00L
100.00L
~100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0. 008
0.008

0.008 -

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

J



SAMPLE

YA~DT79
1F=D7%
16=-079
1§=079
2B~p78
2ZBR=DTQ
2C=D78
ZCRTD?Q
2p~D7%
2DR=-DT79
7C-p79
1G6=079
7Kk~ 080
BE~D79
BER-D79
BI-p79
9C<p79
T2A=BT9
1324079
tIg-p79
13E~D79
208=-07%
21C=D79
22B~p79
2&40—D79
2T7E~D79
338-pA0
87B-DB0
8BADBD
94 C=DBY
F5A~0 A0
S8A~D80
103A-08D
T0¥A=-p 3D

S¢ ppm=§

10.00L
10, 00L
20,000
7,00
20.00L
10,000
10.00L
10.00L
10.00L
10.00L
10.00L
13,00
6,90
10,001
10.00L
10.00
17,00
10,00L
10,000
10,000
18,00
10.00L
10.00L
14,001
11,00
14.00
4,20
460
L]
7.30
2,50
5.90
T2.on
.20

Se ppm=X%

0.008
0.008
0,008
0. 0L
0.008
0.008
G.oo0e
0.008
0.008
0.20
0.40
0.00B
0,104
0.50
a.noe
0.30
0,20
0.10L
0,008
0.008
g.10L
0.10L
0.00B
0.10L
0.50
0.008
81.00
0,104
14,00
5.30
0.10L
0. 301
0.100L
D.10L

5e ppm-3

200.00L
200,.00¢
400.00L

t.008
L00.00L
200.00L
200,001
200.00¢
200.00L
200.00L
200.00L
200,001

0.008
200.00L
200,000
200,000
200.00L
200.00L
200,000
200.00L
200, 00L
200.00L
200.00L
200.00L
200,00
200.00L

0.00R

0.008

D.00RB

0,008

6.00e

0.008

0.008

0.008

Table 1C.=~{lastics=continued

5i02%X-x

0.00p
0.008
0.008
0.00R
0.000
G.00B
0.008
0.008
C.008
0.008
0.00u
0.008
0.008
0.908
G.00B
51,90
£7.90
0.008
¢.008
0.008
0.00u
26.30
0.000
17.10
B&.,20
0.008
f.008
0.008
G.00u
0.008
0.008
0.060u
G.00u
0.008

§iX=5

.00
30.00
19.00
7.00
17.00Q
21.00
40,006
10,000
10.000L
10,.00L
10.00L
t0.00
2.20
10.000L
10.00L
25.00
20.00
10.00L
10.00L
14.00Q
14 .00
10.00L
16.00
10,000
27 .00
31300
10.00
3.50
8.50
23.00
9. 80
23.00
14.006
14,00

Se ppmNA

0.008
0.008
0.008
0.008
2,008
a.o008
0.qce
0.008
4,008
0.008
a.008
0.008
0.aga
0.008
0,008
a.008
0.008
0.008
0.008
4,008
g.00a
- 0,008
0.008
o.o0e
0.008
0.008
0.o08
a.o008
0.008
0.00m
0.008B
0.o008
0,008
o.o008

Sm ppm~S

¢,008
g.a0e
0.008
10.00N
0.008
¢.c00B
0.408
0.008
0.4008
0.008
0.008
0.008
12.00
0.008
G.Qaos
0.008
0.008
0.008
0.008
G,00e
0.00a
0.0408
0.008
0.008
0.008
4.008
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L

Sn pgpm=-5

10.00L
1. 40L
20.Q0L
10. 00N
20.00u
10.00L
10.00L
10.00L
10,480L
10.00L
10,000
10, 00L
1.50L
10,00k
10,000
10.00L
10.00L
10,0001
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10,601
10.00L
& .90
T.50L
1.50c
1.50L
1.50L
T.50L
4.90
1.60

5r ppmNA

0.008
n.008
g.008
0.008
0.008
0.0¢8
0.008
o.008
0.008
0.008
0.008
0.008
¢.008
.00
0.008
0,008
0.008
0.008
0.a08
G.008
0.008
0.008
0.008
0.008
g.obe
0.008B
0.008
0.008
0.008B
d.008
0.008
0.008
0.008
0.008

Sr ppe=§

1700,00
1100.00
1400,.00
1000.00
5000,006
$000.006
190.00
1100.00
1300.00
1300.00
5000,006
2700,00
1300,00
1600,00
2000,00
720,00
2300,00
5000.006
910,00
940,00
580.00
830,00
450.00
1300.00
ss50.040
1500.00
1500.00
1700,00
730.00
970.00
540,400
870.00
310,400
540.00



A

SAMPLE

1A=p?g
1F=p79
16-D79
Ti=D79Q
2B=-078
ZBR~DT7
278
2CR=-D79

ZR~nPY

2O0R~D79

7L-D7R

T6=079

TE=330

BE~-p7¢
BER-D?9

Bl=079

FL=-p79
T2AE=DT79
Y34~0T7G
138=-p79
13E~p79
208~=079
21C-p79
228=619
246D=D79%
2TE=379
83B>p8D
B¥B=0R0
BBA=DAC
F4C=DB0
FEA-DED
BEA=DRD
103A~DEO
NG A=580

Ta ppmiA

0.008
0.006R
Nn,.Q0B
0.008
0.008
G.0ca
a.008
0.008
0.008
0,008
0.0ans
g.008
0.008
0.008
a.008
g.00s
g.o0g
Nn.008
t.008
0.009
0.00R
¢. 008
0.008
0.008
Q.00
G.004
0.008
0.008
0.008B
0.0GA
0.008
.008
0.008
C.00n

Tb ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
(.008
0.0o0p
0.008
0.008e
0.008
D.008
0.00p
0,008
0.008
0.003
0.00p
0,008
0,008
0.008
0.0048
D.C0a
0.008

0.008"

0.008B
0.008
0.004
G.008
0.008
0.008
0.008
G.008
0.008
G.008

TH ppm=s$

0.008
0.008
fi.008
0.00n
0.0
0.008
0.008
0.00a
0.008
0.008
g.0048
G.008
32.00L
¢.cos
0,008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
g.40as8
0.008
0.008
1z2.00L
32.00L
3z.00L
32.000
32.00L
32.00L
f2.00L
32.00L

Table 1¢.~Clastics~continued

fe ppm=§

50.00L
50.00L
100.00L
50.00N
100.00L
50.00L
50.00L
50,000
50,00L
50.00L
50.000

50,00L

0.008
50.00L
50.00L
50.00L
50,000
50.00u
50.00L
50.00L
50.00L
S50.00L
50.00L
§0.00L
50.00L
50.00L

.00

0.008

0.008

0.000

0.00e

0.00u
0.00e

0.006

Th ppmﬁN*

73.00L
170.00L
460.00L
7.00L
260.00L
460,001
5.50L
35.00L
17.00L
17.00L
86,0040
33,001
25.00L
27.00L
19.00L
&.80L
140.600L
11.00L
10.00L
H.50L
4.00L
6.10
13,000
21.00L
22.00L
190.00L
100000
40.00L
22.00L
9.70L
9.50L
5.00L
11.00
7.900

TiQ2%=x

0.008
p.008
0.008
0.008
0.004a
C.008
0.008
0.008
0.088
0.008
0.008
0.coa
0.0408

0,008
0.008
1,31
3.21
0.008
0.008
0.004a
0.008
0.44
0.008
0.86
0.45
0.008
0.0G4
g.ogs
0.008
0.008
0.00Aa
0.008
0.008
0,008

TiX=-s

0.47
0.78
1.40
0.50
0.10
0,88
0,22
0.06
0.06
0.06
0.24
0.83
0.26
0.04
0.05
ﬂ-?1
i.5086
0.09
0.03
G.25
0.246
0.23
.33
0.40
0.77
0.81
0.a7
0.08
0.05
0.23
.02
0.25
0.28
0.04

TL pom=%§

10.00L
20.00L
20,.00L
10,008
20.00L
20.00L
10.000
10.,00L
10.00¢C
10.00L
10, Q0L
10.00¢L
d.40L
10.00L
10.00L
10.00L
0.00H
10,000
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00¢
20.00L
2000
4. 6001
4.60L
L.60L
4,600
G600
4,801
4,600

Tm ppmkA

G.008
g.00B
D.008
a.008
0.008
G.008
0.008
o.oos
0.o0e
‘0.00B
0D.008

a.008 "

0.00B
0.00R
G.008
¢.00B
g.nos
0.00B
0.008
0.00B
0.008
0.008
{.008
0,008
- 0.008
g.008
G.00B
0.0na
J.00e
{t.oon
Q0.008
D.008
d.008
a.008

U ppmDN

LRSI
358,00
1450.00
13,00
1070,00
14451,00
19.10
144,00
$1.90
52.%0
347.00
127.00
638,00
111,90
70.90
T.14
293,00
27.80
27.40
11,30
5.63
3.28
17.40
65,60
7i.70
500.00
348.00
1G7.00
79.10
23.640
14.50
6.13
2.74
13.00



£y

SAMPLE

TA=p7%9
TFE-DT79
T16-D79
Ti=379
2B=p 758
ZIR~DTY
2C=D78
2CR=D79
20=p79
2bR=D77
TL~D79
7G6=079
7K=DA0
BE-D7?
BER=D79
81=-DF7
=079
124=-079
1Ip=-079
13a+p79
TIE=-079
23B=D79
210=079
2ep=-p7e
2ED~DTY
27E-079
838-p80
E7R~=-020
EEA=DRD
S4C-p 80
9HA=DED
FRA=DED
1034=~D RO
1094-pED

¥ pom=%§

71.00
72.00
130,00
100.0D
110,00
TR.O0
I0.00
29,00
25,00
25.01
41,00
12n.00
61.00
52.00
L7.40
gr.oo
1%0.990
£1.00
44,00
72.00
46.00
34,00
3g.00
120.00
100,00
140,00
580,00
52.00
21,00
5g.0eC
B.5N
£5.00
15,00
24,00

W oppm=5

100,000
1CD.00L
200.00L
100,.00N
00,000
1IN0.c0L
100,000
10C,000
100.00L
100,000
100,000
TN0.00L

10,090
100,000
100,000
100,000
100.00L
100.0nL
100.00L
100,000
10¢.00L
100,000
100,000
100,000
100.00L
1ro,000

10,000

10.00L

10.00L

10,000

10,000

Tn.ooL

t0.00L

10.00L

Y pom=S§

16.00
17.00
&4 .00
15.00
20.00L
35.00
17.00
12,00
15.00
16.00
23.00
47 .40
20.00
11.00
11.00
23.00
33.00
13.00
14,00
26,400
20.00
20.0%
20.00
17.00
29.00
20.00
5.50
5.80
6.40
11.00
4.00
9.80
19.00
3.80

Table 1{.==Clastics=continuegd

b pomNA

0.008
0.0C8B
C.008
G, 00B
&,00s
GL.d0n
0.008
0.000
0.00&
0.00e
0.00B
G.005
.005
0.008
0.009
0.008
0,004
0,006
0.008
¢.008
1.00e
0.008
N.008
0.00u
0,008
0,000
0.008
0.00s
0.008
0. 008
n,00e
0.00u
Q.00
g.00e

Yb ppm=$§

G.008
0.0D08
0.00s8
1.00

0.003
0.008
G.008
0.008
0.208
0.008
0.008
0.008
1.60

0.00e
0.008
0.008
Q.00
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.008
0.008
T.90

0.55

0.42

6.76

G.29

0.84

2. 80

0.43

In ppmaAA

d.00m-

0.008
0.008
Q0.008
a.008

g.gcge

0.008
0.008
0.008
0.008
0.008
0.008
g.0de
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.00B
0.c0e
¢.008
0.008
0.008
0.008
0.008
0.00B
0.008
0.008

In ppm=S

230.00
S0.00¢L
108.00L
30.00N
100,000
50.00L
50.00L
0.00k
0,00H
0.G0kH
50.00L
0.00H
210,00
50.00L
50.00L
S0.00L
110.00
0.00H
0.00m
5%.00L
50,0a0L
50.00L
50,000
50.00L
30.00L
50.00L
100.00
51.00
15.00L
64.00
74,00
49.00
44,00
61.00

ir pomNA

0.40448
0.008
3,008
0.cde
J.008
0.00B
0,008
t.0Qs8
0.008
0.008
0.008
0.008
0.008
0.008
0.00B
0,008
g.o0e
G.008
0.008
0.008
0.008
0.00e
0.008
p.008B
0,008
0.008
0.008
0.008
0.008
J.008
D.00e
t.008
0.008
0.008

. Ir ppm=S

480,00
560,00
500,00
100.00
200.00
BBD.0O
430,00
320.00
220.00
Z50.00
1000.006
1000,006
570.00
120.00
200.00
530.00
600,00
160,00
100.00
1 290.00
280,00
330.00
340.00
380.00
530,00
340,00
140,00
116.00
61.00
100,00
40.00
130.00
310.400
38.00




SAMPLE

10=-27%
ZeE-079
6L~ 7Y
AL-DT9
fa-p7n
in-p?n
77=-pt9
71-079
TIR-DTY?
Fl-Df7
RE-D79
RL{«D?%
AD-DFT
AF-p7o
TH-DT9
10A-079
TUn-p79
10C~679
1ho-pry
118-079
11C~DBRO
1T3C-179
? TSA-DPY
HVE N TR ]
178-p7%
17AR-D7Y
ZUHR=-0LTD
OL-079
25h-077
2eL~07Y
ETA-NBTQ
Ziu-pi9
23(-uig
2ILu-Dn7I9
FHA~DYG
Jhp-u7Q
el =079
JLhp-orY
PhE~LTY
PLE-DTY
fhaA-07Y
PHR-p7Y
dOl-b7Y
PHE -1
STL=0TY
2FLR-NnYY
TA-RTY
$2a-nty
T4R-D/1Y
TRAN-OTY

LATITHOE

35,4714
359.3R22
35.4210A
T5.427%
15,4242
39 .R280
35.62510)
15,6222
35./7222
39.46211%
3R 4714
35,4742
35,4742
39,6764
I9 5403
35,5078
39,5042
i5.5042
IS .S0R3
35,4980
35,5000
$5.%202
39,X2RA
35,3246
R5.3943
55,3933
35 3hRA
35,3911
L5.9%RY
Ih.5419
35,5108
35,%1104
35.3192
T5.5117
LT A
35,5486
35.5194
IS.5ATN
35,5306
3R.5507
AR TE.T. L
35,3072
S5 .500u2
s E2an
TYLAGNY
FEAT S
A5.315%
TTLLFR
LS. hnhT
5,.40607

LONGITUBE

1100411
110.0419
110.0564
1100633
1M, 1472
T10,.14%4
11,1422
1101472
11,1472
110,500
11,0936
110.0R75%
11I0.087S
110, 0831
110.01389
110,.1042
1I0.1042
110. 1042
1101042
110,1114
11G.11217
110,.1150
10,3233
110.37247
1"0.19R6
TrUL 1984
111408
1701353
10,1139
101200
tin,1339
T10. 1283
10,1325
Tin.tesy
110,247
1n.261
11,2419
110, 2614
T, 2419
10,2419
TIN.1841
T10.1375%
1IN 1372
YU, 1%609
Tro.nz2ig
TIN 0214
T, 2322
TI0.40467
P10, 3811
11§} . %411

Aq pom-S

1100
1600
1. 000
. DX
L0
YL onL

0.0
1.00L
1.001
1.00L
1.800
1.00L
1.00u
1,00
1.000
T.001
1000
1. 0N
a.pan
a.ntn
n.ty

L0400
PRHIALS
T.0nL

AL203%-Xx

N.ann
.08
n.0ne
n.one
0.00n
D.0un
G.opn
nr.on.
g.onn
(LT E
f.00n
t.nnR
a.noy
n.ouona
n.npy
0.0GA
.008
g.o0ep
0,50

0.000
p.onNg
T.01

0,58

0.008R
2.1

?.to

0.00k
.008
.0t
n.ann
0.00p
a.00n
0.0u8
1,20

n. 008
4.008
0.004
. 00n
9.008
0.00n
.00y
0.00p
i
M,
n.uong
n,onp
1,00H
n.unn
0.0048
0.0

ALX-S

G.32
0.66
1.88
0,49
U.29
U.050
3.50
0.27
n.ese
0.25L
n,ss
0.25L
040
0.56
1.60
1.90
0.31
C.75L
0.25L
0.70
0.61
4,20
0.75L
U.ﬂn
n.8%
1.10
N.45
0.26
0.48
0.25¢L
D.30
0.251
e.28
n.43%
0.34
0.50
0.39
0.40
0.25L
0.28
1.%0
1.10
1.10
U.90
n.25L
0.25L
0.38
7.25L
0.50
n.33

Table 10.--ilopl Buttes Travertines

As pomAA

J.00n
0.0Q0n”
L8.04
g.40u
120.00
0.00n
.00
50.00
$0.00
37.00
1.008
0.008
Q.008
34.00
180.00
9.20
0.008
0.000
3.20
L2.00
5.00
.50
11.00
93.00
3.60
5.50
192.00
0.008
3,40
0.008
0,008
1.30
140,00
7.00
0.008
0,008
25.00
10.00
0.008
n.oagp
0.008
0.000
6.20
n.00op
.70
n.z70
11.00
34.00
6.80
.00

AS ppm-%

200.00L
ana.ang
200, noL
200.00L
200,001
200.00L
20N, onL
2no.anL
200.00L
200, 0fL
200,000
200.00L
200.001L
200.00L
200, 000
200.00¢
200.00L
200,00t
200.00L
2040.00L
200.00L
200.00L
200.00L
150,000
Z0. 000
200.00L
2Ny, 00
204,008
200.00L
00.000
200,001
200.00L
154,00
200.00L
2¢p0.00L
200, 04L
200.00L
200.08L
200.00L
200.00L
200.00L
240,000
200.00L
400,080
200.001
e00.00L
150.00L
200.00L
2na.,.0fL
200.00L

#u-ppm-s

10.00L
i0.00L
10.00L
10.00L
10.00L
10.00L
10.006L
10.00L
10.00L
10.00L
10.001L
10.00L
10. 000
10.00L
10.000
10.00L
10.000
10,000
10.00L
10.04L
10.000
10.00L
1G.00L

10,000

1Q.00L
10.00L
10.00L
t0.00aL
10.00L
18.00L
10,001
10.00L
10.004
10.000L
10,001
10,001
10.0GL
10,004
10,001
10,000
10.00L
10,0001
10.00L
10,001
10.00L
10.000
to.0nL
10.00L
10.00L
10,001

8 ppm-5

10, 00L
10.00L
10.00L
10,000
10,004
10,000
15.00

10.00L
10.004
1a.0m.
10.000
10.00L
10,000
10.40L
10.00L
12.00

10.00L
10.00L
10.004L
10.00L
10,00GL
21.00

92.00

L.60L
10.00L
10,000
10.00L
10,001
10.G0L
10.00L
10.00L
10.00L
LLA0L
10.G00L
10,00
10,000
1006040
10,000
10.00L
10,0040
10.40L
10.00L
10,000
H.00K
t0.000
10.00L
4601
10,.00L
10000
10,000

Ba ppmMNA

¢.008
0.008
0.008
0.008
0.008
0,008
0.00a
d.008
0,008
G.008
0.008
0.0DDa
0.008
0.00m
D.000
0.00m
¢.0D8
5,908
0.008
0.008
0.008
. 008
¢.008
0,008
d.008
0.008
G.008
0,008
0.008
0.008
0.008
0,008
109.,00L
0.008
0. 008
0.008
0.00a
0.008
0.008
0.008
0.008
0.008
0.008
0.d08
0.008
0.008
t68.00
G.00m
0.008
0.008



1%

SAMYLE

33t-nhi)
AR TR
SIE-bA0D
SSA-D7O
ISAr-DAN
i514-pTo
ASAR-BRI
3sL-079
3%0-L79
EA-DTY
YEH-DPY
36T-n79
L4 D-DRI)
Y7a-nyy
3I?p-079
37bR~D¥9
1TE-DRD
5A-DTY
IGR~u TR
INC-067Y
LNA-n79
L1A-pTY
LZA-DTY
L3A-Dp7Y
82A-DRI
BLA-DRN
HSA~-DAD
ROA-DRO
AGB-08)
ETA-DAD
BAY5-0R0O
INA-DRE
FTA-GAD
QZA-1BROD
Pia-pAD
PIA-LHD
P3IL-DB0
PHA-DRD
PLA-DADN
FLED-L B
PS5A-DRD
GTA-DAL
PUA-DRQ
1NHa-pRO
HI0H-pHun
1W0C-pry
10T A-pAD
1G2A-bARO
IRLA-LRND
TO05A-BbAG

LATTITUBE

TS hhi
TG 4651
IS LhnT
ThoLGAP
39,4558
3%5.465%%5
35.4%07
F95.656
AS.4544
53.45%
35,431
25.4500N
35,4504
IT.ER92
3% . Teyup
39,5997
35.3992
35.6941%
35.497°2
E3.496T
13,4875
35.504%
35.5033
35.383%
15.46203%
15,3061
15.4178
I5.L700
35,4700
55,3039
15.5%472
$55.31587
35.4u272
3I5.53%467
Is.5%11
35.5%211
35.5331
35,5350
15,5427
35,5347
A5.9058
35.6013
IS 61 G
15,4184
5.4217
55.4217
I, 8294
TN TIRY]
E5.5104
39,3274

LONG] TUDE

110, 3853
110, 3314
110, IR
110, 3678
110.3636
10,2681
116,.363%6
110, 3681
110, 5481
1106.3327
110, 331¢
Tin. Y314
T10.3339
110,254
1Me.2514
190.25%4
110,2514
110.3492
119.35%17
110.3489
110.3314
110.3569
110.3%861
11Q.12%1
101297
N . 94631
10D9,9703
1111, 5925
110.39248
110.28B56
19,9644
10%.%217
159.9316
09,9486
119 .303%
Tne.9027
1Ny.910469
109.914%
1nNe_ 9250
me."s?
TI0.005%6
110.10%6
101314
FI.1%14
1148
T1).7483
JI6.I5YR
TIND.1467
1102411
114,095

Ag ppm-5§

0.1,
0101
0.101
1.60

0.6
G.ain
o101
1.90

0.04H
1.00L
1.0UL
1.00L
0.10L
1.00L
1.000
1.000L
0.10L
1.0
1.10

g.10L
1.00L
1.00L
1.0Mm,
1.00L
0.101
0,10
B.10L
L. 100
G.10L
D1
0.1
4,10

0.%4

D.100
010t
O.1M
D.1%

0,101
Q.00
0.100
0,100
g.76

11" X1 1N
0.1NL
0. 100
(.34

0.39

n.10u
0.0
IR NI

Table 1D.-—Travertines-continued

[T
n.aon
D.00R
1,108
0.00n
0.n0h
0.004a
0,000
o.a0n
0.&D

n.a0n
0.0
n.oo
n.ooo
12.70

0.00B
0.00R
0.4L0

n.aos
n.b08
n,76

n.o0n
0.008
0.408
o,.00n
0.008
.00
0,008
o.0t0R
0,00
0.00%
0.00n0
g.onp
0.008
0.G0R
G.0nn
0.00n
n.anp
n.voo
0.00n
0.00R
a.00nnp
n.oop
0.00P
LEDR(13): ]
.00
0,001
g.4a048
0,008
n.nop

AlL3-5

n.s2
Hodt
0,23
0,25
uv. 4
0.258L
D.24
{t.25L
n.31
G.25L
0,250
0.65
.14
6,50
7.00
7.00
4.30
0.25L
5L
6.00
0.25L
0.25L
0.25L
1.20
0.07
D.20
0.06
n.33
D.2&
0.08
D.78
1.70
1.40
0.77
nD.c2
n.05L
0.41
G.56
0.42
.33
1.00

1.10

0.05L
1.10
1.00°
Y.20
0.7
1.40
1,20
1.90

As ppmAAR

31.70
8.00
2‘.‘00
63.00
22.04
0.008
25.00
0.00B
d.008
11.00
10.400
21.00
9.040
6.00
29.00
Q.0ns
7.20
1Mn.00
13.00
8.60
11.00
38.00
20,00
10.00
6.00
11.00
71.00
33.00
4_80
78.00
5.50
8,00
6.50
230.00
18.00
4,10
120.00
38.00
2.00
20.00
36.040
500.00
1.10
71.00
57.00
5.30
2.70
1.30
.50
7.60

As ppm=5

150.001
150.00L
154,000
2an, oov
15¢.00L
200,000
150.00L
2N0.,00%L
204.00L
200.00L
/00.00L
200. 000
150.00L
200.00¢
200.40L
200.00L
150.00L
200.00L
200.06L
150.00L
200.a0L
200.000
400,000
200.00L
150,000
150,000
150.00L
150.00L
150, 00L
150.00L
150,000
150.00L
150,001
27¢.00

150,000
150.0010
150,800
150.00L
150,001
150.00L
150,600
$30.00

130.00L
150.00L
150,000
150,00L
150,000
150,000
150, 00L
150.00L

Au ppm-5%

10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10,600
16.00¢0
10.00L
10.00L
10,000
10,000
14.00L
10.00L
10.00L
TN.00L
10,000
10.00L
10,001
10.0400L
10.00L
10.00L

10.00L .

t0.00L
16.00L
18,000
10.00L
10.00L
14.00L
10.40L
10, 00L
10.00L
10.000
10.00L
10,0001
10.00L
10,000
10.00L
10.001
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L

B ppm~5

43.00
4,600
4.600L
10.00L
4,400
10.00L

&,60L
16.000L
10.00L
10.00L
10.00L

10,0010
4,60L

53.00

85,00

81,00

79.00

10.00L

10.00L

46,00

10,000

20.00L

10.06L

10.00
&.604
&.600
&, 60L
& 600
4,600
A.60L
L 600

4700

17.00
L 6001
4.60L
4. 60L
4.60L
£,601
4,600
4 400

34,00
4. 500
4.60L
4,600
L.60L
4,600
4.60L

24,00

13,00

45,00

Ba ppmNA

0.008
U.008
0.00e
0.0008
0.008
0.008

100.00L
0.008
0.008

100,000
0,008
0.008
D.0ua
0.008

L65.00
0.008

408,00

100.00L
0.008
0.008

100. 001
0.qo8
0.008
0.008
0.008
0,008
0.000

100, 00L
0.008
0.008
0.008
0.008
0.008

¢.o00e -

100, 000U
a.008
0.008
0.008
0,008

100, 00L
0.008
0.0086
0.000
0.008
0.008
0.008
0.008
0.008
0.q08

100,000



L

SAMBE

1064-p30
1143-pR1
104C-DA0
1hHY-DBI
1D7A-RA0
1) FR-5
IB7C-pRN
7e-pan
17E-nAD
THRA-DHND
10 - 33l
TMIRC-DRY
TR =1 Alt
TtA-p81)
111A-3AR
1TV18-380
1124-pRD
113A-nA0
113H-pan
114 A-:RD
T15A~pRN
T15Rr=-pAND
T156-n31)
F16A-0R0
1T -440
117¢--pAN
117p-pa0

LATITURE

35.%%7A
35.3422
35,3339
35.3%42
15.5047
F5.5¢78
33.%0G78
$5.504%
35,5033
55.6258
15.45NA8
55.425%
35.4303%
35.46272
1S.5174
T9.515%
35.92%7
35.5142
15.5134
35.9236
39.535%
$5.5558
55.5328
23.9%048
15,5672
IS.5472
19.5449

LONGITUDR

110.1208
110.1214
130.120M
118.1332
10,0759
110.0a08
16,0767
113.9750
10,0722
T10.1228
10,1272
10,1225
1101225
109.973%6
110,231
11,2842
TI0,.3%67
P10, 3342
110,.3384
110,329
110,321
110,331
110.3108
110.2904
110.2967
110.2917
10,2944

Ad ppm=35

B.10g
1. 100
.04
{1,101,
0.0
G.10L
n, 1oL
G, 10L
0.146L
G. 0L
a2.18L
0.%10L
n.10L
1.30
0.0,
0.10%
n.10c
D.'0L
0.10L
0.100L
0. 101
0,100
0.10L
0, 3L
0.¥00L
0, 140
0.1

AL2O3X-x

0.G0R
a.80R
g.00n
0.00n
¢g.00n
.00R
0.00n
a.0an
g.nomp
0.00u
fn,00n
0.00R
g.00n
g.onn
g.0np
g.008
G.00an
g.008
D.0DRA
4.000
g.008
0.0ng
G.008
0.00D
n.Nan
0.00n
0.008

ALZ-5

1.40
0.33
0.06
0.05
.21
0.90
0,26
0.76
8.07
1.10
0.85
1.0
1.50
V.10
0.12
n.s7
0.05¢
0.09
0.050
0.17
.28
0.12
0.74
0.58
0.54
0.17
0.41

Table 1D.~~Travertines—continued

At pomAA

3%.00
12.40
12.00
110.00
5.60
75.00
49.00
7Z2.00
2.20
19.460
16.00
13.00
12.00
51.00
L.50
1,20
0.80
5.00
13.00
8.50
4.20
21.00
24.00
7.50
£7.00
&t.00
22.900

As ppm=-35

150,080
150,00
150.00L
150,00L
1580, 00L
150,001
150.00L
150,001
150,000
150,000
150,000
150, 00L
150.00L
150.00L
150, 00L
150.00L
350,00t
150,001
t50.00L
130,400
150,001
150,00L
is50.00L
150,800
160,00
150,000
150.00L

Au ppmw=%

1n.00L
H0.00L
10,000
10:00L
t0.00L
10.00L
10.p0L
10,00y
10.00L
10,50t
10,004
10,00
10.00L
10.00L
10.00tL
10,.00L
to.o0L
10.00L
10.00L
10.00L
10.00L
10.80L
10.00L
10.00L
13.00L
10.00L
10.00L

8 pom-3%

21.00
4,601
6.30L
4,600

14,00
L.600L
4.60L

t1.0n
4, 60L

12.00
4.70

tz2.00

13.00
4.60L
4,600
L, 600
&, H0L
4,60L
4,601
L 600
4.6040
Ao 8600
4, &M,
6,50
8.60
4.8
t,.90

Ha ppmNA

100,000
0.008
0.008
0.008
0.008
0.6an
0.004
0.00m
D.00B
0.008R
0.008
0.008
0.0n
0.008

100,000
g.008
0.008
0.0ae
0.008
0.008
J0.00B8
0.008
g.008

}92.00
0.008
0.008
0. 008



e

g

=~
~4

SAMPLE

10=~079
2E=D79
6B=D7%
5{~0L79Q
Ta=079
70~D79%
Tr=D79
71~079
TIR=D79
7J=079
88=079
3C~079
8p=~p79
BF-279
GA=D79
10&70?9
108=-37%
10C«bH79
10D=)d79Q
118=27¢
11C=-080
13C=079
15A=079
15¢=p79
174=079
T17AR=-D79
20A~D7Y
20C=-p79
22A~D79
22C=-p79
23A=D79
218=p79
2XC=p79
2ZI(R=D79
2LA=NT7G
24B=D79
24L=-D79
2Ly-079
2LE~D?G
247=D79
264=D79
268-079
24C~079

REE=D79

27C=079
E7TCR=D?Q
I0a-p7?9
324=d79
331\-.079
$3ar=-079

3a ppm=%

120.00
39.00
120,00
71.00
41.00
32,00
1000.09
20.00L
27.00
71.00
180.00
24,00
55.00
52.00
490.00
130,00
43,00
20,001
17,00
78,00
9¢.00C
4800.00
160,00
58,00
89,040
8§5.00
130.00
23.00
68.00
40,00
130.00
20.00L
25.00
68,00
8%3.00
130.00
110,00
140.00
78,00
180.00
150.00
220,00

$2.00 °

440.00
2%.00
i3.00

180,00
17.04

120.00

110,00

Be ppm=35

1.004L
1.00L
1.00L
1.000
1.50
1.00L
1.80
1.06L
1.,00L
.40
1.00L
1.00L
“1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.G0L
1,60
1.00L
1.00L
1.00L
1,004
t.00L
1.300
1.00L
1.000
T.00L
1.00L
1.000L
T.00L
1.00L
1.00L
1.004
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
?.00
1.00L
1.00L
1.00L
1.000
1.00L
1.00%

Bt ppm=$

10.00L
10.00L
10.00L
10,001
10.000
10.00L
10.00L
10.00L
10.00L
10,00t
10.00L
10.00L
10.000L
1¢.00L
T0.00L
10.000L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00%
10.00L
10,001
10.00L
10.00L
10.00L
10.00L
70.00L
10.00L
10.000
10.00L
1¢.00L
10.00L
10.00u
10.00L
10.00L
10.000
10.00L
10.00¢
10,004
10.00L
0.00H
10.00L
10.00L
10.00L
12.00
10.004
10.00L

Table 1d.~=Travertines=continued

CalZ=X

0.008B
D.00B
0.G00
B.008
0.008
0.008
0.008
0.C0e
0.00B
0.008
0.008
0.008
0.008
0.008
0.0GCH
0.008
0.008
0.00B
32.60
0.008
0.008
3.09
31.60
c.008
48,50
46,70
¢.008
G.00B
0.008
0.008
g.008
C.008B
R.008
18,90
t.008
G.00a
0.008
0,008
0.008
06.008
0.008
0,008
0.408
0.008
D.008
0.008e
g.008
0.0G8
0.008B
0.008

Cax=S

20.00
20,006
20,006
20,006
20.006
20.006
14.00
20,006
23,006
20.006
19.00
20,006
18.00
20.006
19,00
16,00
17.00
19.00
19.00
20,0086
18,00
2a.40
2,60
32.006
20.006
20,0046
17.00
20.00¢c
20,006
17.G0
20.N06
20.006
29,00
20,006
19.00
20.006
19.00
18,00
19.00
20.006
20.006
12.00
15.00
2.00
20,006
20,006
10.00
20.006
18,00
17.00

co2x

0.00n
J.088
0.00a
0.008
0.008
0.008
¢.008
0.008
0.00B
0.008
0.00e
0.008
0.008
0.008
0.008
0.00H
0.00a
0.00B
g.00p
0.008
t.008

.0.008

0,008
c.008
0.008B
c.008
0.008
D.00B
0.008
0.008
0.008
4.008
0.008
g.008
G.0082
G.C0e
0.008
d.008
0.008
0.008
{.008
0.C008
G.008
C.CGo4a
0.00B
0.008
0.008
c.008
0.008
0.008

Cbt CXAA

G.00B
D.00B
G.00B
0.008B
D.00a
C.008

0.008 -

0.008
0.00s8
C.00B
0.008
0.008
t.008
0.008
0.008
0.008
0.008
0.008
c.00Ca
G.008
0.008
0.008
c.008
11.09
c.008
0.008
. 008
G.008
0.008
0.008
G.00B
0.008
17.27
g.008
0.008
0,008
0.008
0.008B
0.008
0.008
0.008
0.008
0.0C8
D.008
g.008
0.0C08
16.95
0.008
0,008
0.008

Org CXaa

0.008
G.C08B
0,008
D.00C8
0.008
0.008
G.C08
0.008
0.008
D.00Ca
3.008
0.008
0.008
0.0Gs
0.00CH
0.008
0.008
D.GGa
0.408
0.008
D.00B

0.008

0.008
G.11

0.008
0.008
0‘ ODB
0.008
0.008
0.008
0.008
D.0CR
D.31

6.008
O-ODB
0.008
0,008
0.008
D.0Ch
g.008
0.0G8
8,008
0.008
0.00B
0.008
0.008
0,09

¢.008
0.008B
D.008

ToCX=AA

0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0,008
6.008
0.008
0.008
0.008
D.CGa
t.008

0.008

0.008
0.008
G.0Ce
0.Q0D8
11.20
0.008
G.00p
0,008
0.008
0.008
0.008
0.008
0.008
11.58
c.008
0.008
0.008
0.008
0.00B
0.008

0.008

0.008
C.008
GC.0Ce
0.00C8
0.008
0.008
11.04
0.008
0.008
0.008

td pom=$

2,004
17.00
2.00L
2.00L
2.00L
2.001
2.00L
2.00L
2.00L
2.00L
2. 000
¢.00L
2.00L
2.00L
2. 000
Z2.00L
2.00L
Z2.00L
2.00L
2.000
2,.00L
2.00L°
2.00L .
32.00L
2.00L
2.00L
2.000L
2.00L
2.00L
¢.00L
2.00L
2.00L
32.00L
- 2l.000
2.00L
2.00L
2.00L.
2.00L
2.00L
2.00L
2.00L
?.00L
7.00
2.000
2.00L
Z-BDL
12.00L
2. 001
¢.00L
2.00L



wt

L

8y

SAMPLE

138=030
33C=-p30
33E=-pBO
35A-D79
1SAR=DB0
15p=p79
35SBR=DBO
35C-b79
I50=079
I6Aa=~DT79
168=-079
3LCapTY
J&b=-pa0
37A-079
170«D79
3TBR=DYQ
I7E-DBQ
I9A-DTY
3198=p79
39C~p79
LOA~DTY
L1A=~DT9
L2A=DT79
4IR=DT9
82A~DRD
84A=DR0O
85A=D80
B8&A=D80
B4B-pAG
874~030
E89B=D80
90Aa-030
¥14=DBD
P2E~030
F314=~DED
93B«~0A0
3{=-080
‘4 A=DED
948-p80
F4D=-DBD
25A=DBO
PTA=DRO
Q¢A=-DERD
100A~-DRD
1008=080
10G¢=p30
1U1Af030
1024030
1044-D80
1C5x-D80

Ba pomfs

80.00
240.00
230.00
190.00

44,00

40.00

24,00

49,00

61.00

21.00

61,00
170.00

26,00
600,00
490,00
4B0.00
340,00
110,00

67 .00
490,00

62.00
130.00

4B.00
130.00

14,00

12.00

13.00
110.00
110,60

81.00

73.00
150.00
470,00

71.00

20.00

21,00
160.00

19.00

54,00

97.00

63,00

87.00

11.00
290.00
150.00
140,00

764 .00
140.040
110,00
150.00

Be ppnfs

1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.90

Z2.40

2.40

1.10

1.001
1.00L
1.20

1.00L
6,80

1.00L
1.00L
1.00t.
1.00L
1.00L
1.00L
1.00L
1.0010
1.00L
1.00L
1.00L
1-.00L
1.00L
1.004
T.00L
1.00L
1.00L
1.00L
1.30

1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L

8i ﬁpmfs

10.00L
10.00L
10.00L
10.004
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.001
10.00L
10.00L
10.00LC
10.001
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.004
10.00L
10.00L
10.00L
10.00L
10.G0L
10.00L
10.006L
10.00L
10.00L
10.000L
10.00L
10.004
10.00L
10.00L
10.00L
10.000
10.00L
10.00L
10.00L

Table'1D.;;Travertines;cnntinued

Ca0X=x

D.o0gs
0,008
D.0DB
0.008
0.008
0.008
0.008
0,008
0.008
312.40
0.004a
0.00B
D.008
0.008
1¢.50
0.008
0.c0s
L.B2
0,008
-0.00@8
3C.60
0.008
0.00B
0.008
D.00a8
0.008
0.008B
0.CDa
0.D0Da
0.008B
¢.00B
D.008
G.008
0.008
¢.008
0.008
0.008
G.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00R
0.00B
0.008
0.00B
0.008

CaX=$

3.90
30.00
24,00
20.006
21,00
20,006
28.00
20.006
20,006
20.0C6
18.00
22,00
13.00
14,00

.80
13.00
10,00
20,006
20.00

13.00°

20,006
2z2.00
19,00
20,006

. 21,00

20,00
18.00Q
17.00
19.00
1%.00
22.00
12.00
25.00
32.006
25.00
28.00
22.00
32,006
25,00
52.00¢
26,00
32,006
6.8G
23,00
24,00
32.006
1£.00
19.006
32,006
11,00

cozx

0.008
0.008
0.008
0.008
Q.008
0,008
0.008
0.008
0.008
0.008
Q.008
0.008
0.008
0,008
0.00B
g.008
0.c08
0.008
0.0o8
0.008
0.008
g.c08
0.00B
0.G0n
0.008
0.0038
0,008
0.008
0.0048
0.008
0.008
t.008
0.608
0.008B
0,008
0,008
t.008
0.008
g.oos
t.008
0.00m
0.008
0.008
0.008
0.G0R
0.008
0.008
0.008
0,008
0.008

bt CXAA

0.60
10.9¢%
11.24

0.008
10.18

0.088
11445

0.008

0.008

t.008

0.008

0.008
11.55

0.008

0.008

0.008

2.56

0.008

0.008

1.23

0.008

0.008

0.G08

0.008
11.15
10.74
11,20
10.92
11.90
11.60

.34

8.75

8.89
11.08
10.92
i1.88
11.07
10.98
10.37
11.50

§.G2
10,40
11.02

Q.76

B.79

.7
10,70
10.09

YTl

7.91

Org CXAA

1.17
0.49
D.41
0.008
0.84
0.008
0.33
0.003
0.0Ce
0.008
0.008
0.008
0.94
0.00B
0.008
G.008
0.81
0.CO0B
0.0Ca
0.45
0.008
0.00a
0.008
D.C0B
1.08
D.64
D.01L
1.03
0.58
0.01L
1.26
G.43
0.45
G.37
0.67
0.02
C.16
0.67
0.33
D.21
0.60
0.66
2.08
0.44
0.73
1.02
0.77
0.01L
0.71
0.24

T=CX=AA

1.77
11.3%9
11.65

0.008
11.02

0.008
$1.78

0.00nR

0.008

0,008

0,008

0.008
12.49

Q0.0Ca

0.008

0.008

3.37

0.008

0.00R

1.68

G.00B

0.008

0.008

0,008
12.23
11.38
11.20
11.95
12.48
11.60
10,60

9.18

9.34
11.45
11,59
11.90
11.23
11,65
10,70 .
11.71

B.62
11.06
13.10
1G.20
10,52
10.78
10.87
10,09
10.45

B.15

Cd ppmes

32.00L
32.00L
32.00L
2.00L
32.00L
2.00L
32.00L
2.00L
2,000
2.00L
2.00L
2.000
32,000
2.000
2.00L
2.00L
32.00L
2.00L
2.00L
32.00L
2.00t
2.00L
2.00L
2.00L
32.00L
32.00L
32,000
32.000
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32,00L°
32.00L
32.00L
32.00L
32.001
32.00L
32.00L
32,001
32.00L
32.00L



bY

SAKPLE

106A7080
106BTDSD
106¢=080
1060~080
107A-p80
10737930
107Cc=080
10?b-DB0
107E=-D80
i08A«080
10BB~DSED
108¢=p30
108c=p80
11DA=-D80
117A=D80
111E=080
112a=p80
T13A-DE0
1138~p3aDn
114A=080
T15A=D30
1158=p80
1156=030
116A=p80
1178-030
117C=p30
11728=080

Ba ppm=%§

100,00
31.00
280.00
54.00
110,00
30.00
65.00
110.00
11.00
190,00
130.00
200.00
210.00
130.00
21.00
100.00
25.00
17.00
31.00
20.00
-31.00
21.00
200.00
280.00
84.00
14,00
54.00

Be ppu=S

1.00L
1.00L
1.00L
1.000L
1.00L
1.00L
T.00L
1.00¢
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1001
1.00L
1.00L
1.00L
1.00L

1.00L -

1.00L
1.00L
T.00L
1.00L
1.00L
1.00L
1.000

B ppm=%§

10.00L
10.00L
10.00L
10.00L
10.00L
10. 00L
10,00t
10.001
10.00L
10. 000
10.00L
10.00L
10.00L
10.00LC
10.00L
10.00L
10.00L
10.00L
10,.00L
10.00L
t0.00L
10,00L
10.00L
10,001
10.00L
10.00L
10.00L

Table 1b.«=Travertines=continued

CaQX~x

0.008B
0.008
¢.008
0.008
0.008
0.008
0.00B
0.008
0.008
D.008
t.008B
0.008
0.008
D.008
0.008
G.00B
0.008
0.008
0.008

- 0.008 -

0.008
0.008
0.008
0.008
0.008
0.008
0.008

CaX=3

24,00
15.00
25.00
17.00
19.00
32,006
12,00
18.00
12,00
30,00
32.006
22.00
21.00
32,006
14,00
16,00
15.00
17.00
17.00
20.00
15.00
20,00
12,00
5.30
20,00
16.00
16.00

to2x

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.C0Aa
0.008
0.008
0.00a8
0.008
0.008
0.008
0.008
0.008
0.008
0.008
D.00e
C.D08

0.008

0.008
0.008
0.00B
0.008
0.008
0.908

Cbt Czaa

9.66

11.14

B.és
11.04

F.b6
11.038
11.07
11,08
11.44

.40
10.43

8.58

7.7%
10.468
12,17
10,39
12,40
11.46
12,64
11.29
11.93
11.52

9.93

3.0¢
11.27
12.10
11.24

Qrg CXAA

D.54
0.45
1.08
0.20
1.01
0.27
0.50
0.16
0.83
0.43
0.63
1.14
1.48
0.28
0.01L
0.28
0.27
0.91
0.35
1.07
Q.06
0.71
0.86
1.10
0,29
0.40
0.63

F=CX=~aA

10.20
11.81

9.52
.24
10.67
11.35
11,57
11,24
12,49

‘ 10.03%

11.0¢6
9. 74
9,27
10.96
1217
11,67
12.67
12.37
12.99
12,368
11.99
t2.23
10.5¢9
9.19
11,54
12.50
11.89

€d ppm=5S

32.000L
32.00L
Jz2.00L
32.00c
32,004
32.000
J2.00L
3z.00L
32.00L
32,00t
3z.00L
32.00L
32.000
J2.00L
32,00L
12,000
32,001
32,000
32.00L
32.00L
32.00L
32.00L
32.000
J2.00L
32.00L
32.00L
32.00L



o
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SAMPLE

1079
2E~DTY
£8-079
4C=D7%
7B=079%
Fo=078
TF=D79
7i-D79Q
7IR-DT7Y
7J=079
8p=-p79
ac=p79
An=p7%
Br=p?9
FA=D?G
1CGA=D79
108-079
10C=p79
1Qp=p79
118579
11£-080
136=-07%
154=079
15C0=0709
17A=D79
1TAR=D?9
20A=D79
20c~079
224=079
2ZL-p79
23A=079
238-079
23ict=-p79
23CR=-p79
24A=D79
24B=D79
24L=-D79
2LD=079
2LE=DT7Q
2LF=ETG
ZEA=DTY
24B=079
26C«p79
26E=D79Q
27¢~D79
E7CR=079
30a=D79
I2A=D79
334079
33AR~D79

Ce ppmNA

0.008
¢, 008
¢.008
c.008
0.008
0.00C8
¢.00B
0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.0608m
0,008
0.008B
0.008
0.008
G.008
c.00B
D.00m
0.008
0.008
p.008
0.003
0.028
g0.008
0,058
0.008
0.008
0.008
t.008
(1. 00B
¢.008
g.008
6.008
g.008
©D.008
0.008
0.00B
U.008
¢.008
0,008
G.008
8.10
t.G0B
0.008
0.0048

e ppm=§

100.001

0.004 -

100.00L
0.004
0.00H
£.004
170,00
G.004
200,004
0.00H
100.00L
108.00L
100.00L
100000
100.00L
110.00
100.00L
100.00L
100.00L
0.00H
100.00L
280.00
100.00L
63,000
100.000L
0.00H
100,.00L
10G.00L
104.00L
103.00L
100.00L
100.00L
63.00L
100.00L
100.00L
to0.0CL
100.00L

100,00t |

100.00L
100.00L
100.00L
100.00L
100,00t

0.00k

0.00H

0. 00k
63,000
100.00L
100.000
100.00L

Co ppmNA

0.008B
0.008
0.008
¢.008
0.008
2.008
t.008
0.008
0. 008
G.008
0.008
0.00a
¢.0048
C.00B
0.008
0.cos
0.008
0,C0B
0.008
0.00B
0.008
p.0DB
0.008
0.008
0.008
G,.008
0.c08
£.c0n
0:;008
G.oo08
Q.006
G.00B
7.05

D.00B
0.00s8
0.00B
0.008
0.008
0.00e
0.00B
D.008
0.008
0.008
0. 008
0.008
G.00p
5.73

0.00B
0.008
0.008

Table 10.==Travertines=¢ontinued

to ppm-%

5.20
25.00
11.00
18.00
54.00

9.50
24.00

18.00 -

18.00
29.00
32.00
6.90
28.00
5.40
12.00
9.70
6.90
12.00
11.00
11.00
4,70
95.00
4,30
8,40
13.00
15.00
6.80
35.00
9.20
7.80
F2.00
18.00
t3.00
$.30
5.60
7.00
.10
.00
5.50
5,40
23.00
15,00
42,00
1?70.00
9.80
9.60
T.60
24.00
6.20
4,50

Cr ppoNA -

0.008
0,008
0.008
0.008
0.0Ce
0.008
8,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0,008
G.008
0.008
G.008
C.008
D.00B
0.008
0.C008
0.008
0.008
0.008
0,008
0.00B
0.008
0.008
0.008
1.92

0.008
0.008
0.008
g.008
0.008
0.008
f.008
0.008
0,008
0.008
0.008
0.008
D.008
6.05

0.008
0.008
0.008

Cr ppm=5%

11.00
16,00
30.00
16.00
13.00
13.00

130.00
14,00
13.00
13.00
15.00
11.00
13.00
13.00
29.00
23,00
11,00
11.00
11.00
16,00
12.00
88.00
10.00L

1.40
17.00
20,60
15.00
11.00
13,00
10.00
13,00
11.00

1.60
12.00
$1.00
12.00
12.00
11.00
11.00
12.00
18.00
23.00
16.00
11.00

15.00

15.00

2.70
11.00
13.00
10.00

Cs ppmNA

0.008
0.008
3.00

0.008
4,00

0.008
G.0c08
1.004
1.00L
1.00L
0.008
0.008
D.008
1.00L
2.00

2.00

0.008
0.008
1.00L
1.00L
1.0G0

4,00

2.00

0,008
2,00

2.00

1.004
g.008
1.00L
0.008
0.008
te00L
0.23

T« 008
0.008
0.008
1.004
1.00L
D.G0B
0.008B
0.G0B
0.008B
2.00

t.008
1.00L
1.00¢6
0.78

0.08

0.54

D.52

Cs pomAA

0.008
0.008
0.00B
D.008
0.008
0.00B
¢.008
0.008
0.008
0.008
0,008
0,008
.0.508
G.00B
G.008
0.008
0.008
0.008
G.Gop
G.00B
0,808
D.008
0.008
0.088
G.008B
0.008
C.00e
G.008
0,008
0.0CB
0.008
p.oca
1.00L
0.008
c.00B
g.008
0.008
G.008
0.008
0.008
0.00B
c.008
0.008
ag.008
0.G0B
c.008
1.00
1.00L
1.00GL
1.00L

Cu

ppm=$

3.00
.90
6.90
68.00
4,80
5.50
27.00
3.60
2.50
s-?o
740
5.00
3.10
4.30
14.00
18.00
3.60
3.%0
19.00
6.30
3.80
21.00
1.00L
4,10
5.40
6.30
4,00
L 40
7.30
11.00
5.70
13.00
32,00
3.00
4.20
4.20
[P 21}
400
2.30
3.00
G.40

9.20 .

7.30
.60
6.00
5.80
11.00
4.00
.40
3.70

-

Dy ppmNA

0.008

0.008
0.008
0.008
0.008
0.008
0.008
0.0Ce
g0.008
0.008
0.008
0.008
0.008
0.008B -
0.008.
0.008
0.C08
0.808
0.008
0.008
0.008
g.008
0.008
D.0D8
0.008B
0.008
0.008
0.008
0.008
Q0.008
0.00B
0.008
0.27L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.67

0.008
0.008
0.008



e
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SAMPLE

33a-p8a0
330-~080
I3e-pag
35A=DT7Y
I5AR=-D30
35B-D79
I58R-D30
I5¢=p79
350=079
I5AmRT7Y
348-079
60079
36D-080C
37A=D79
I7e=-079
3?pR=-D79
37E~080
I9a~p79
398=079
I9L=D79%
40A~DT79Q
QTATO?g
LZA=-D79
LIh-n79
B2A=p80
B8LA-DED
854=-DR0
8464=-D80
B6B=D8Q
B?A=-D2D
598=p30
YCA=DRD
21A=D80
92A=-D30
93A=-080
238-D8O
93C=p80
LA=DBD
F4B-080
94D=D80
Q5A~DRO
$7A=030
G9A=p80
190A=080
130B=pBOD
TO0C~080
101A=p80
102A=-p80
“N4a~p80
1054=p380

Te ppmNA

c.00¢8
0.008
d.008
0.008
d.008
0.008
d.008
0.008
0.008
1.50
0.008
0.008
0.008
0.008
62,30
a.008
45,10
1.40
g.008
0.008
2.90
0.008
0.008
0.008
0.008
0.008
¢.008
3.80
0.008
0.008
0.008
0.008
0.00B
0.008
2.80
0.008
" 0.008
0.008
g.008
1.50
0.008
0.008
0.008
0.G08
0,008
t.00e
0,008
0.008
t.008
30.80

Ce ppm~=35

63.00L
70,00
63.00L
0.00H
63,000
0.00K
63,001
0.00H
G.004
100.00L
100.00L
¢20.0Q0
63,00L
100,00
100,000
110.00
63.00L
130.00L
100.00L
63.00L
104.00L
100.00L
100.001
0.00#
63.00L
63,004
63,061
63.00L
63.00L
43.00L
653,001
63,000
63,001
63.00¢

63.00L

63,000
63.00L
63,000
63.00L
83.00L
65,00L
63.00L
63.00L
71.00

63.00L
63.00L
63,001
63.00L
63.00¢
43.G0L

Co ppmiA

0,008
0.008
0.008
0.00B
D.G08
0.008
5415
0.008
0.009
21.40
0.008
0,008
.0.o08
pD.008
2.29
t.008
9.28
126
0.008
0.008
2.18
0.008
0.008
0.008
0.008
0.008
0.008
Goak2
2.008
2.008
0.008
0.008B
0.008
0.008
4,22
0.008
0.0Ga
b.008
0.008
5.54
Cc.008
0.008
0,008
G.008
G.068
G.Q08
0.008
g.008
0.008
.62

Table 1o.?fTrnvertineSfcontinued

{0 ppm=5

1,000
2.60
5.9
12.00
2.40
11.00
3.30
12,00
9.10
25.00
14,00
37.00
25,006
13,00
11.00
13,00
9.00
6.90
12.00
9.80
T.40
80,00
.90
41,00
39.00
11.00
3.3
?.90C
6440
8.40
J.20
74640
5.30
22.00
5.20
3.70
5.70
8.10
5.40
11,00
12.00
3.60
1.40
2,90
8.10
11,00
28,00
18,00
$1.00
8.20

{r ppmNA Lr ppm=%
0.008 1.%90
G.G08 1.70
0.08 2a40
G.008 ’ 16.00
0.00B . 1.70
0.008 16.00
1.69 1.80
0.008 17.00
0.008 15.00
‘0.97 11.00
¢.008 14.00
0.008 20,00
G.00B 1.10
0.008 41,00

40.50 42.00
c.008 43,00
33.40 35.00
1.65 11.00
0,008 11.00
D.00B 38.00
2455 12.00
0.008 28.00
0.008 10.00
D.008 18.00
c.008 1.00L
0,408 1.80
0.008 1.00L
4,39 .70
D.008 2.10
0.008 1.04L
C.008 3.20
d.008 2.70
.008 10,00
0.008 3.70
3.42 1. 80
0,008 1.000L
g.008 2450
0.008 2.00
0.008 3.00
1.18 2.70
0.008 3.50
p.ooa . 2.80
0.C0B 1.000
6,008 6.%0
0.008 4,30
0.008 11.00
0.008 7.40
¢.008 16.00
p.DRa 4,10
15.10 - 13.06

Cs ppmNA

D.C0s
0.008
0.00a
.80
0.008
0.008
0.45
0.008
0.008
6,07
0.29
D.566
G.008
0.80
1.92
g.00B
0.83
0.31
0.18
0.008
0.55
Q.22
G.23
1.53
D.008
¢.008
0.008
0.63
0.008
0.008
0.008
0.008
0.008
C.00B
0.29
0.008
0.308
0.Q008
0.008
0.26
D.0GB
0.008
0.008
0.008
" 0.00B
0.008
UCOBB
0.008
0.008
5.48

Cs ppmAA

G.008
0.008
f.008
1.00L
0.008
0.0D8
1.00
G.00B
g.00a
1.004
1.00L
T.00L
0.008
1.00L
2.00
c.00B
1.00
1.00L
T.00L
D.0Ce
1.00L
1.00L
1.00L
2.00
0.008
0.008
D.008
1.00
0.008
G.008
0.008
0.008
0.008
G.008
1.00
0.008
D.008
22.00GL
0.008
1.00
0.008
C.008
D.008
0.008
0,008
0,804
G.008
" Q0.008
0,008
7.00

Cu ppm=5

' 4.50
5.50
5,70
5.10

* 3.56
3.90
5.00
4,40
6.00
4,50
3.40
6,70
3.50

15.00

15.00

17.00

28.00
2.70
5.40

12.60
5.10
4,60
3,00
8,60
4.50

16.00
5.10

28.00
7.30
5.70
4.10

63.00

13.00

1t.00
4.60
3.20
7.50
3.60

4,90 -

8.00
14.00
6.30
$.60
t.40
5.60
5.00
B.4D
9.20
5.30
15,00

-t

Oy PpmNA

0.008
0,008
0.008
0.008
g.008
0.0CHa
0.008
0.00a
0.008
0.008
0.008
0.008.
¢.008
0.0cH
L.71
0.008
.62
D.17
0.008
0.008
G.36L
0.008
G.00B
0.008
0.008
0.00B
0.008
0.33
0.008
0.008
c.008
0.008
0.G08
0.0c8
0.008
0.008.
0.00a
0.0Gs
0.008
0.19
0.008
0.008
0.008
0.0Ce
0.008
0.00e
0.008
g,008
0.008
2.05
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SAMPLE

106A=D80
1068=080
106C-0D80
1060=080
107A=-080
1078=080
107C-080
1070=-D80
107e=080
108A=-D80
108B=-080
108Cc=p80
1080=080
110A=D80
111A=080
1118=-080
112A=080
113A=-080
1138~080
114A=080
115A=080
1158~-p80
1156=-080
116A=DB0
1178=080
117Cc=080
117p=080

Ce ppmNA

12.10
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.00B

40.00
0.008
0.008
0.008

Ce ppm=§S

63.00L
63,00L
63.00L
63,00L
63.00L
63.00L
63,00L
63.00L
63.00L
63.00L
63.00L
63.,00L
63.00L
63,00L
63.00L
63.00L
63.00L
63.00L
63.00L
63.00L
63.00L
63.00L
63.00L
63.00L
63.00L
63.00L
63,00L

Co ppmNA

.08
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
c.008B
-0.008
0.008
3.95
0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.008
10.30
0.008
0.008
0.008

Table 1D.==Travertines=continued

Co ppm=§

4,80
1.30
82.00
51.00
-11.00
5.80
3.50
4.00
14.00
3.60
3.00
2.60
2.80
5.00
4.50
12.00
1.90
13.00
1.80
7.00
2.50

70.00

£9.00
9.20
11.00

1.00L

9.30

Cr ppmNA

9.03
0.008
0.008
0.008
0.008

" 0.008
0.008
0.008
0.008

'0.008
0.008
0.008
0.008
0.008
2.54
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

21.20
0.008
0.008
0.008

Cr ppm=S
5.50
1.80°
1.00L
1.00L
8.80
2.90
2.10

12.00
1.00L
4.50
3.20
3.20
4. 70
2.20
1.40
3.10
1.00L
1.70
1.00L
3.00
2.20
1.50

"16.00

11.00

2.30

5 1.30
" 2420

Cs ppmNA

1.97

0.008
0.008
UQODB
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.17

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1.25

0.008
0.008
0.008

Cs ppmAA

2.00
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
-0.008
0.008
0.008
0.008
0.008
1.00L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
2,00
0.008
0.008
0.008

Cu ppm=$§

8.80
5.10
240.00
7.00
630
5.40
6.80
6.70
630
6.20
5.10
5.?0
5.?0
3.70
9.60
4,40
3.30
2.90
3.80
3.90
3.40
11.00
14,00
6.10
4.30
6.90

Dy ppmNA

1.09

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.23L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1.78

0.008
0.008
0.008



2
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SAMBLE

1B=079
ZE-D79
GE-DT9
&L-07¢9
TB~2379
To=-079
TE=079
TI-b?®
71e-07%
Ti=-D79
BE-~D79
gC-p?7%
BEo-DT79
Ef-D79
FL-DTD
10A=-DT7 G
1Ca-n?y
1CC—-079
1CD-079
118-079
11¢=-080
13¢=D7%
i54-D¥9
15C-D79
17A=D79
TTAR~DTY
I0A=DZ9
20C-079
22A=DT P
22{-D79
23A-D79
Z238~=D79
23C-b79
Z3CR=DTY
ZLASDTO
248=D7F9

ual=p79 -

2LOo=~bTH
2LE-DTY
24F=079
26A=079
2AB-DT7Q
EHC-DTY
Z6E~-DTT
2¥C-079
2TCR~DTY
TOA=-D79
I2A-DTVY
I3A=079
IIAR=DT?Y

fu ppmNA

0.008
0.coa
0.0C0e
0.008
0.008
0.008B
0.00m
0.008
0.008
0.008
0,008
t.008
0.008
C.008
0.008
;.008
0.008
0.q08
0.0408B
G.008
¢.0ps
gc.00e
8,008
0.008
{.008
0.008B
0.008
0.008
C.¢daa
0.008
.G.one
0.008
0.05
g.o0B
0.00e
0.008
.0.000
0.008
0,008
g.008
0.00a
0.008
0.00m
0.008
0.008
0.00R
0.19
c.008
0.608
0.003

Eu ppm=}

0.008
g.ouas
0.o0e
0.008
0.008
gd.008B
0.008
0.008
G.008
0.008
0.008
0.CoB
0.c0B
0.008
G.008
0.00B
0.008
0.c00a
d.008
p.ooB
0.008
0.008
g.008
2.20L
D.008
OOOEB
0.408
0.0CB
g.0C8
0.008
0,08
0.008
2.20L
0.008
0.008
d.00a
0.008
0.008
a.qacs
¢.008
0.008
G.008
0.008
t.008
g.008
g.008
2.20L
T 0.008
0.008
0D.GciB

FX~AA

p.0oB
0.008
0.13
0.008
1.%0
0.008
0.0068e
.01
G.10
t.20
0.00a8
0.008
g.008
0.24
0.13
0.5
0.008
g.008
G.04
0.04
0.06
0.0&
0.01
0.00B
0.04
0.04
G.048
0.008B
g.12
0,008
0.008
0.04
0.0
0.06&
0.008
0.008
a.0%
0.05
0.00a
0.008
D.008B
4.008
.04
0.008
0.01
0,01
0.06
.04
0.05
0.05%

Tabie 1D.~=Travertines=cont inued

FedX

D.0pa
0.008
0.008
0.008
0.008
0.008
0.008
G.00m
0.008
0.008
0.008
0.008
0.00B
p.008
0.008
C.GOoB
0.008
0.008
0.Go8
¢.008
0.00m
0.008
0.008
Q.00
0.008
c.0o8
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
6.008
g.008
0.C008
t.coa
0.008
¢.o08
0.008
o.008
0.00s
¢.0d08
n.o0s
0.008
0.008
0.0G8e
0.008
0.008

T=Fe203x

0.008
¢.008
0.008
0.008
G.008
0.008
g.008
0.008e
0.008
0.008
0.008
G.00B
¢.o08
0.008
0.008
0.008
0.0049
p.008
0.76

d.008
G.008
2.22

1.09

0.00B
Tub?

1.54

0.008
0.008
0.008
a.qoa
0,008
0.008
0.008
1.02

n.008
0.008
0.c08
0.008
0.008
0.008
0.008
0.008
0.o08
0.008
0.008
0.008
c.o0s
4,008
0.0083
0.008

FeX=NA

0.008
g.008
o.coe
0.008
0.008
0.008
0.008
0.008B
0.008
G.008B
0.008
0.008
0.o0ce
G.008
0.008
0.008
0.008
0.008
G.008
0.008
G.008
0.008
g.003
0.00a
¢.008
c.00e
6.008
0,008
0.608
0.G08
0.008
g.o0B
0.38

0,008
0.008
¢,008
0.008
D.o08
0.008
0.008
0.008
g.008
6.008
0.008
0.008
0008
0.54

g.008
c.o08
0.008

FaX=sS

c.05L
3.00
1.10
0.48
5.%0
1.50
L,.90
1.80
1.80
3,30
0.82
0.08
0.84
Cc.28
2.70
1,70
0.58
1,60
0.37
b.67
0.66
1.80
0.0SL
2.10
g.9%
1.20
1.60
2.50
6.72
0.05¢
0,47
b.&0
0.74
0.54
.30
0.26
.79
0,98
0.09
0.24
0.55
3.00
2.60
20,006
0.05L
0.05L
0.68
4.00
0.05¢L
0.05L

Ga ppa=%S

16,000
10,00L
10.00L
10.00L
10.00L
16.00L
13.00
10.00L
10,004
10,000
10.080L
10.00L
10.00L
10.00L
10.000L
10.00L
10,004
10.00L
10.00L
10,004
10.00L
12.00
10.00L
T.50L
10.00L
10.00L
10.00L
10.00L
10,001
10.00L
10.00L
10.00L
1.50L
16,00t
10.00L
10.00L
10.000C
10.040L
10.00L
10.0D0L
10.004
16.00L
10.00L
27.00
16.00L
10.00L
1900
10,001
10,000
t0. 000

Gd ppmiA

0.008
¢.ocm
0.008
g.008
0.008
0.008
0.008
0.008
0.0C8
0.008
0.008
D.00B
0.00e
0.008
0.008
0.0Q0B8
c.o0s
0.008
D.0DA
0.008B
D.00B
0.008
0.c008B
G.008
0.0o8
d.008
0.008
0.008
0.008
0.00¢9
0.00R
0.088
t.008
0.008
0.008
0.008
0.4c8
0.008
0.008
0.008
0.008
p.C08
¢.008
0.008
0.008
0.008
D.57

0.008
0.008
0.0083

Ge ppm~S

0.008

D.008
g0.008
G.00E

0.008
G.a0s
d.00B

0.008

0.002
0.008
0.4c8
0.008

G.008
0.00a
0.008
¢.00s
0.008
0.00s
0.008
0.008
0.008
0.008
g.Cos
1,504
G.00B
0.008
C.008
G.008
0.008
2.008
C.208B
0.008
1.50L
0.008
0.008
0.0G08
0.008
0.008
¢.008
0.008
D.008
0.008
0.003
0.008
g.008
0.008
1.50L
G0.00B
0.008
D.008



' Table 1D.=~Travertines=continued
'

\ SAMPLE Eu ppmia Eu ppm=5% FX=AA FeQ% T=FelQ3x FeX=NA FeX=s Ga ppm=% 6d ppmNA Ge ppa=$
I3B6=DB0 0.009 2.20L G.G0B D.0G8 0.008 0.008 0.10 1.50L 0.008 1.50L
33c-08D 0.008 2.20L 0,008 0.008 0.008 0.008 1.20 1.50L 0.008 1.50L

} I3E=DBD D.00B 2.20L D.008 0.008 0.008 0.008 1.70 1.50L D.Goa 1.50L
35A=n79 0.00B 0.00p 0.02 : 0,008 0.008 D.G0B 0.57 10.00L 0.008 0.008

35AR~DED 0.008 2.20L 0.008 0.008 G.008 0.008 1.90 _ 1.50L 0.008 1.50L

L 358-079 0.008 0.008 0.0Ce 0.008 c.008 n.cos 0.91 10.00L 0.008 0.00p

JSER-DEAQ 0.07 2.20L 0.0¢2 0.008 0.008 0.70 1.00 1.50L 0.33 1.50L
33C=079 0.008 0.008 0.008 0.008 0.008 0.008 1.10 - 10,00L 0.008 0,008

} IS5p=D79 0.00B 0.008 0.00B 0.008 ¢.00C8 0.008 0.25 10.00L 0.008 0.008
I6A-DT79 0.0% 0.c0e 0,03 0.008 Cad? 1.74 1.80 10.00L 0.008 0.008
I6B=DTY 0.008 0,008 0.04 0.008 0.008 0.008 1.20 10.G0L 0.008 0.008

i 36C-D79 0.008 -G.00B 0,02 0.008 0.008 6.008 1.40 10.00L 0.008 0.008
360-DBO 0.008 2.20L ¢.00\ 0.008 0.o008 p.00R 1.60 1.50L ¢.008 1.500

- ITA=079 0.008 0,008 0.03 0.008 0.00B 0.008 1.10 16.00 G.008 0.008

3 I7D-~D79 1.00 0,008 0.02 0.G0a 4,78 3.30 3.40 18.00 5.01 0.009

I70R=D79 0.C0B 0.008 0.008 0.008 0.008B 0.00B 3.50 18.00 : 0.008B 0.008
37E=DAD 0.386 2.20L 0,03 0.00B 0.008 2.01 1.%0 12.00 4.30 1.50L

) 39A~-D79 0.05 0,008 .04 0.C0p 0.18 0.80 D.48 10.00L . 0.15L 0.008
39=p79 D.008 0.008 . 0.08 0.008B 0.008 0.008 1«20 10.00L 0.008 0.008
3L=070 0.008 2,.20L 0.0GCB 0.008 0.00B 0.G0a 2.80 16.00 0.008 1.50L

F] LOA=-D79 0.10 0.008 6.07 0.008 1.3% 0.96 D.%2 10.00L 0,34 0.008

£ O41R=079 0,008 0.008 0.05 0.008 0.008 0.008 13.00 24,00 0.008 0.008
L2A=D79 0.008 0,008 0,03 0.4008 C.008 0.008 t.%1 10, 00L 0.008 D.008

g L3IA-DTS o.00m G.00a 0.05 0.008 0.00C8 0.0DB 5.30 10,001 0.008 0.00\
BZA=DSD 0.008 2.20L 0.008 0.008 G.CDB 0.008B 0.20 1.500 0.008 1.50L
84A-DBD 0.008 2.20L 0.008 0.008 D.00B 0.008 1.20 1.50L 0.008 1.50L

3 25A=D80 0.008 2.20L 0.008 0.008 0.008 0.0608 1.00 1.508 0,008 1.500
86A-D80 0.13 2.20L 0.07 0.008 C.008 .91 1.30 T.50L 0.50 1.50L

: 86B~DRO 0.00P 2a.204 D.008 0.0G08B 0.c08 D.00m 1.10 1.50L 0.00R 1.50L

) BETA-~DBD 0.008 2.201 0.008 0.008 0.008 D.008 0.94 1.50t 0.008 1.50L
B9B~DED C0.008 2.20L - 0.00B 0.008 0.0Q08 0.008 0.%3 1.50L 0.008 1.50L
90A=~DED 0.008 ¢.20L" 0.00B 0.008 06.0D8 0.00B lTedD 2.10 0.008 1.500L

3 91a=-080 0.008 2.208 0.00e 0.008 0.008 0.008 1.00 1.80 0.008 1.500L
F2Aa=DRO - 0.008 2201 0.00s8 0.008 0.008 0.008 0.62 1.50L 0.00B 1.50L
93A=DBO .07 2.20L G.01 0.008B 0.008 0.76 1.10 1.50L 0.19L 1.500

A 936~080 0.008 2.20L 0.c0m 0.008 0.00B 0.008 0.5% 1.50L 0.008 1.500L
93¢~D80 0.008 2.201, 0.00a 0.00p 0.00B 0.0CB 0.83 1.50L 0.008 t.500
94 n-DED 0.008B 2.204 0.008 - D.008 0.00B 0.008 0.84 1.50L 0.008 1,500

J ?48~Dp80O 0.008 2.20L 0.008 0.008 0.004a 0.008 0D.82 1.50L 0.008 1.500
S40-080 0.06 24200 0.02 t.008 0,008 0.34 0.64 1.50L S 0.2 1.50L
3A-DB0 G.C0Ba 2.20L 0.008 0.008B 0.308 0.008 5. 80 . 9.50 0.008 1.50L

J FTA-DBO 0.G0% Z.20L G.008 0,008 0.00B c.008 1460 1.50L 0.008 1.50L
92A-DRD 0.008 Z.20L G.0Ge 0.008 0,008 6.008 0.34 1.50L 0.008 1.50L

100A=-DA0 0,008 2.20L 0,008 0.008 " p.0BB 0.008 2.00 1.60 0.008 1.50L

t 100B=-080 0.008 2.20L 0.008 0,008 .008 0.008 2.70 1.90 0.00B 1.50L

10C0L=Dp8RD 0.008 2.20L 0.008 0,008 0.008 0.008 0.78 1.80 0.008 1.50L
109a=-p30 0.008 2.20L 0.00a 0.00B D.008 0.00m . 2.00 2.30 D.008 1.50L

- 102A=-080 0.008B ©2a.20L 0.008 0.008 0.008 0.008 2440 2.40 0.008 1,500
104 A=pS80 @.00R 2.20L 0.008 0.Gd8 0.00C8 c.00B 2.40 1.50L 0.008 1.50L
1054080 0.63 2.20L 0.10 0.008 0,098 2.04 2.50 L 40 2.16 1.50L
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SAMPLE

136A=0380
106B~DBO
106C~DRO
1040-DA0
137A=DAD
M78=-080
137¢—~08D
127p=~080
1J7E=D8D
108A=DE0G
138B~b80
108C=080
10Bb=5EQ
110A-080
M1A~080
1118«030
112A+~D8D
1134~-DRO
1138-b80
114LA-0R0
115A=0B0
1158~080
1156=-080
116A=D80
1178=D8D
117c+~080
1170=-080

Ev ppmNA

0.27
0.008
0,008
0.008
0.00B
- 0.008
p.008
0.008
0.008
0.008
0.00A
0.008
0.008
0.008
0.11
0.008
¢.008
0.008
0.008
0.008
g.00p
0.00R
0.008
0.93
g.00B
0.008
0.00n

Eu ppm;s

2.20L
2.20L
2.20L
2.200L
2.20L
24200
2.20L
2.20L
2a.20L
2.20L
.40

2.20L
2.20L
2.20L
2.20L
2.20L
2.20L
2.20L
2.20L
2.20L
2.20L
2.20L
2.20L
2.200
2.20L
2.20L
2-20L

FX=AA

C.06

0.008
0.00s8
0.00e
0.008B
0.008
0.008
0.008
0.008
G.coe
0.008
D.00B
0.oos
0.008
0.0%

0.008
0.00B
0.00B
0.D0P
0.G0B
0.008
0.008
0.00p
0.083

G.008
0.00B
0.008

Table 1D.;:Tbavertines;continued

fFeO%

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00B
0.008
0.008
0.008
¢.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

| TFe203X

0.008
0.008
6.00a
0.008
D.008
0.008
0.008
0.008
0.008
. 0.008
0,008
0.008
c.008
0.008
c.00B
D.008
0.008
G.C08
0.008
0.008
0.G08
0.008
0.008
0.Q08
¢.00B
D.008
0.008

FeX=NA

1,40

0.00a
0.008
0.008
0.008
0.008
0.a08
0.00a8
0.008
0.008
0.008
0.00n8
0.008
d.00B
1.23

0.008
0.408
0,008
0.008
0.008
0.00B
0.008
0.008
2.37

0.008
0.008
0.00B

FeX-s
»

1.40
1.30
17.00
3.30
2.30
1.70
0.74
2. 00
T.30
0.96

Ga ppmeS

2okl
1.50L
2.30
1.50L
1.80
1.5%0L
1.50L
1.504
1.50L
1.50L
1.50L
1.50L
2.20
1.50L
1.50L
“1.50L
1.50L
1.50L
1501
T.50L
1.50L
1.500
1.60
1.50
1.50L
1.50L
1.50L

6d ppaNA

0.95
0.008
0.008
0.008B
0.008
0.008
0.008
Gc.008
0.008
0.008
0.008
0.008B
g.008
0.008
c.C0B
-0.008
0.C08
0.008
0.008
p0.008
0.008
0.008
0.008
2-65
0.008
0.00B
0.008

Geyppu:s

- 1.50L
1.50L
1500
1.501
1.50L
1.500
1.50L
1.50L
1.50L
1.50L
1.50L

“Ta50L
1.50L
1.50L
1.50L
1.50L
1.50L
1500
1.50L
1.50L
1.500
14500
1.50L
1.50L
1.50L
1,500
1.50L



Table 10.==Travertines=continusad

SAMPLE H20+% H20=% Hf ppmNA Ht ppm=5 Hy ppmAA Hg ppm=$% In ppm=% K20X=X KI=NA KXI=5
1p=D29 ¢.ops - 0.30a 0.008 0.008 ¢.G0B 500.00L 0.008 D.008 G.008 Q.24
RE“D?Q 0.003 0.003 D.DUB O-OOB O‘ODB 500¢00L OnUUB G-UOB ; 01008 0.28
4B=D79 0.008B 0.008 G.00B 0.008 N.01L 500.00L 0.008 0.008 0.008 0.86
HL=D79 0.008 0.c08 0.008 0.008 6.00B 500.00L 0.008 0.008 0.008 0,33
Te=p?9 0.008 0.008 0.008 0.008 d.0tL 500.00L 0.008 0.000 0.008 D.42
Tp=0679 0.008 0.008 0.008 0.008 G.008 500.00L 0.008 0.008 0.008 0,20
TFE=D79 0.008 0.008 0.008 0.008 0.008 500.00L 0.008 . 0.008 - 0.0GB 0.94
Ti=079 0.008 0.008 0.00@ 0.008 0.01L 500.00L 0.008 0.008 t.00n[ 0.15

TIR=0T9 0.008 0.008 0.008 0.008 0.01L 500.00L 0.008 0.008 0.008 0.17
71=D79 0.008 0.008 0.008 0.008 0.01 500.00L 0.00B 0.008 ¢.008 0.22
BB=p?9 D.008 - 0.00B 0.008 0.008 0,008 SO0.00uL 0,008 - 0,008, 0.008 0.30
BL=p7Q 0.008 0.008 0.008 0.008 0,008 S00.00L . 0.008 0.008 0.008 0.12
Ep=n79 0,008 0.008 0.008 0.008 0.00B 500.00L 0. 008 0.008 G.008 0.28
aF=p79 0.00B 0.008B 0.008 0.008 0.01L 500,.00L c.00B 0.008 0.008 0,33
GA=DTH 0.008 0.008 0.008 ¢.008 0.01L 500,00u 0.008 0.008 0.008 0,60

10A=D79 0.008 0.008 0.008 0.008 G.01L 500,000 0.008 0.008 : 0.008 0.52

10B8=-079 0,008 p.008 0.008 0.008 0.00B S00.00L 0.008 0.008 0.008 0,23

100079 D.00B 0.Q0B 0.008 0.008 0.008 S0C.00L 0,008 0.008 0.008B 0.10

10b=p79 0.008 0.008 0. 008 a.008 0.01 500,00L 0.008 0.06 © D.0ODB . 0.08L

118=079 0.008 p.00B 0.008 0.008 0.03 500,000 0.00B 0,008 0.00B 0.51

11¢~=080 G.,008 0.008 0,008 0.008 0.01L 500,00L 0.008 0.00p 0.008 .31

1 13C0«Dp79 D.008 0D.008 0.008 C.008 0.01L 500.00L c.o08 t.52 0.00B 1.70
°‘ﬁ5&-o79 0.008 0.008 - 0.008 0,008 0.01L 500,00u 0,008 0.07 0.008 0.08L

1%C=n79 0.008 0.00B p,00B 15.00L 0.008 0.008 6,.80L 0.00B 0.008 0.19

174=079 0.008B 0.008 0.008 0.008 0.01L 50G.00L t.008 0.59 0.008 D.63

1TAR=DT G 0.008 0.008 - 0.00B 0.008B D.01L 500.00L G.0p8 0.57 0.008 0.54%

ZOA=DTQ D.00B 0.008 0.008 0.008 0.01L S00.00L 0.008 0.008 D.008 0.30

20C=p79 0.008 0.008 ¢.008 0.0GA 0.008 500.00¢0 0.008 0.00B 0.008 0.21

2ZA-DTY g.008 0.008 0.008 0.008 0.01L 500.00L 0.008 0.008 . g.00@ 0.24

R2L=-DT79 0.008 0.00B 0,008 0.008B 0,008 500.00L 0.008 0.008 ) 0.008 O.11

234079 0.008 0.00B 0.008 0.008 0.008 500.00L 0.008 : 0.008 0.008 .0.20

23B-D79 0.008 0.008 0.008 0.00m 0,.01L 500.00L 0.008 D.008 0.008 0.11

23C~D79 0.008 0.008 Q.22 15,000 0.008 0.008 6.800L 0.008 0.501 0.17

23CR=DTY 0.008 0.008 0.008 0.008 0.0 500,00L 0.008 0,24 0.008 0.29

2HE~DT9 0,008 0.00B 0.008 0,008 0.008 500.000 ¢.00B 0.008 Gt.008 0.21

248079 0.00B 0,008 0.008 0.008 0.008 S00.00L 0.008 0.008 g.00e 0.31

24L~Dn79 0.00R C.00R g.008 0.008 0.01L 500,000 0.008 0.008 0.008 0.20

24D=n79 0.008 0.008 0.008 0.008 0.01L 500.00L D.00B 0.008 0.008 0.22

2LE~DTYD 0.008 0,008 0.00B t.008 D.008 500.00L 0.00B 0.008 0.0DB. 0.12

2LF=D?9 0.00B 0.00R 0.008 d.008 0.008 500.000L 0.008 0,008 0.008 0.18

2HA=DT G D.00A 0.008 0.008 0.qo0n 0.008 500.00L 0,008 0.008 0.008 0.66

Z6B=D79 ¢.008 0.00R 0.008B 0,008 0.008 500,00L D.008 0.008 D.ace D.52

26L=D79 0.0CB 0.006 0.008 ¢.008 0.01c C500.00L Q.00a 0.008 0.aas 0.50

¢6E=DTY 0.008 0.008 0.00B 0.00e 0.008 S0DO0.00L 0.008 0.008 0.008 O.41
27¢(~07% 0.008 0.008B 0.008 0.008a 0.01L 500.00L 0.008 0.008 0.008 0.21

ETCR=D79 f.00p 0.008B 0.008 0.008 0.01L 500.00L 0.008B 0,008 0.008 0.18

3CA~DT9 D.00B 0.003 0.94 15.00L 0.008 0.008 6.80L g.008 D.500L 0.30

SEA=D79 0.008B 0.008 0,008 0.008 0.01% S00.00L 0.008 0.00n 0.0CE 0.12
334079 0.00#8 0.008 0.008 0.008 D.01L 500.00L ¢.00B 0.008 0.¢ce 0.31%

I3AR=D79 0.008 0.008 0.008 0.008B 0.01L 500.00L 0.008 0.008 0.008 0.24



LS

SAMPLE

I3B-080
33(=-080
33z-080
I5A-879
I5AR=DBO
358079
15BR=DBO
315¢=p79
350-p79
I6A~DT9
368=-D79
36C=p7¢
I63=080
I7A=p79
37p=-D7%
37DR-pTY
I7E=-DBQ
39A~DTY
398~079
39¢-p79
LOA=DTS
51A-079
L2RmDTY
“3A=p79
£2A=DAD
BLA=DROD
E5A~paQ
BoA=-DRO
848=030
87A=DRO
89E-080
$0L=330
914=DRD
F2a~DRO
Q3h=-DB0
930-080
93C=030
FLE=0B0
948-~p30
F4AD=DB0
?54~080
QTL=080
9¢n-DBO
10CA~-DR0
100B-080
108c=-p80
101A1080
1024=080
104A=080
105A"‘080

R20+%

0.008
0,008
0.008
0,008
0.008
0.008
0.008
C.008
0.008
0.008
0.008
0.008
0,008
0.008B
0.008
0.008
0.008
0.008
0.009
0.0C8
0.008
G.008
g.008
0.0CGR
0.008
0.0CB
0.008
0.008
0.008

.D.0C8

0.00a
0.008
0.008
0.008
0.408
0.008
0.008
0.008
0.008
0.00e
G.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0D.008
0.40B

H20=X

0.008
D.00E
D.008
0.00e
0,008
¢.00E
G.00E
0.008
¢.00E
0.00E
"0.00\
0.008
0.008
OUOGB
G.00n
0.00e8
t.008
0.008
D.008
0,008
0.008B
d.008
D.CCoB
G.008
0.008
D.008
0.008
0.008
0.008
G008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00n
0.008
D.003
0.008
0.00R
t.003
0.008
0.003
D.008
0.00B
OOQOB
0.008
D.008

Hf ppmNA

0,008
. 008
0.008
0.G0B
G.0pe
0.008
D.30

0.008
0.008
0.334
0.008
0.008
C.008
G.008
3,94

0.008
3,84

¢ G.29

0.008
0.008B
0.36

0.008
0.008
0.008B
0.00B
0.00a
0.008
0.39

0.008
D.00e
0.008
0.008
C.008
0.008
0-58

G.008
D.008
C.0Ga
0.00B
0.28

G.Go8
c.008
¢.008
D.008
0.008
0.008
0.G0B
0.008
0.008
1.62

Table 1o.::Trnvertines:continued

Hf ppa=3
15.00L
-15,00L
15.00L
D.00B
15,000
G.008
15.00L
D.008
0.G0a
0.008
-0.008
0.008
15.00L
0.00C8
0.00B
0.008
15.00L
0.008
C.008
15.00L
0.008
2.008
g.008B
0.008
15.00L
15,00t
15.00L
15.00L
15,008
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15,00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15,000
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L

Hg ppmAA

p.0Ca
c.Cos
0.0D8
0.01¢
0.008
G.008
0.008
0.008
- g.008
0.011L
0.0
G.01
0,008
C.011L
0.02
0.008
¢.008
0,014
D.02
0.008
Ja.010
0.01L
0.07L
D.D2
0.008
0.008
0.008
0.00B
c.008
pg.00B
0.008
0.008
0.008
0.008
Q.008
g0.008
c.00B
t.008
0.008
0.008
0.008
. 0.00R
G.008
g.00a
c.00B
0.008
0.008
0.008
D.008
0.o008

Hg ppm«$

g.008
0.008
c.008
500,001
C.00a
SO0C.00L
-0.008
500,000
500.00L
500.000L
S00.00L
500.00L
G.c0e
500.00L
500.00L
500,00t
G.0Da
500.00L
500.000
0.00B
50G.00L
500.00L
500,000
5G0.00L
0.Q0B
D.C0B
0.008
0.008
0.008
0.008
0.008B
0.00a
0.00B
0.008
0.008
0.00R
D.008p
0.008
0.008
0.008
0.008
0.008
0.008
c.008
g.0c8
0.00B
0.008
0.008
0.008
0.008

In ppm<$

6.80L
6.80L
6.80L
0.008
6. 80L
0.G08
6. 80L
OCGDB
0.002
0.008
C.00B
0.00B
4,80L
D.00B
0.008
G.a08
5.80L
G.008
0.008
6.80L
0.008
0.008
D.008
0.008
6.80L
6.80L
6.80L
64,8001
&.B80L
4.80L
6. 80L
4,801
f.80L
6.80L
&.80L
6.80L
6.804
6.80L
6.80L
6. 80
6. 80L
6.8GL
6.80L
6,801
6.80L
6.80L
6.80L
6. 80L
6.50L
6.,80L

K20%-X

0,008
c.008
0.G08
0.008
0.008B
D.008
0.008
c.008
0.008
0.03
0.0C8
0.088
D.008
0,008
[ ¥4
0.008
0.008
G.02L
¢,008
g.008
0.13
G.008
0.008
0.408
0.008
0.008
0.008
0,008
0.008
C.008
6.008
0.004
0.00B
0.008
0.00B
g.008
0.008
0.008
d.008
. 0.008
0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.008
t.008
G.008

KX=NA

t.0CB
C.00m
c.008
0.,00p
G.008
0.008
0.50L
0.008
¢.00B
0.50L
¢.008
g.00B
t.G08
t.008
3.45

g.008
3.20

0.500L
g.008
0.008
0.50L
0.008
0.008
0.0Gs8
0.008
0.008
0.00s
D.50L
D.C08
G.008
0.008
0.008
p.00B
0.008
0.50L
0.008
0.008
0.008
c.age
0.50L
g.00e
0.00B
0.0GB
c.008
.008
0.00B
0,008
0.008
0.008
1.01

szs

0.08
0.17
0.34
0.8
0.27
0.16
.28
0.31
0.12
0.16
0.47
0.13
3.60
3.50
4,40
2.00
0.17
0.15
3.60
.20
0.16
0L.14
0.89
0.12
0.18
g.11
0.15
0.11
0.30
0.67
0.34
G.22
0.17
0.09
0.23
0.22
.21 -
0.21
0.57
0.26
0.08
0.3
0.27
0.30
0,28
1.10
0.37
0.99



8%

SAMPLE

106A=~080
1068=-D80
104C=p&0
1040=580
107A=b80
107B=080
107¢=-D80
1070=080
107E=-020
1084=D30
1085080
1D8C=D5C
1080+080
1104=-080Q
111 A~b30
1118=080
1128=080
1134280
T138=DB0
11468=030
1154=080
115B~080
115G6=08¢
1M 6A=C20
1178~080
11 1¢~080
117p=n8Q

H20+X

0.008
0.008
0.008
t.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00Cs8
0.008
0.008
0.008
g.0c8
0.0CB
0,008
c.008
0.008
0.008
0.G08
0.008
0.Go8B
0.00m
0.008
0.008B
0.008

H2G~%

0.008
0,008
0.008
0.003
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00a
0.008
0.008

g.c0e -

g.008
0.008
0.006
0.008
0.00B
0.008
0.008

Hf ppmNA

0.99

0.00B
0.0G8
0.008
0.008
G,008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.5¢9

G.008
0,008
0,008
0.008
0.008
0.0G68B
0.008
0.008
2.14

0.00B
0.008
0.00B

Table 10.~=Travertines=continued

HT ppm=~§

153.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
153.000
15.00L
15.00L
15.00L
15.00L
15.00L
15.00L
15,000
15.004
153.00L

15.00L

15.00L
15.00L
15.00L

Hg ppmAA

0.008
0.008
g,qaas
0.008
0.008
0.008
0.008
0.00D8
0D.00a8
0.00B
D.008
b.008
0.008
0.00a
0.008
0.00B
0.008
0.008
0.008
0.008
0.008
{0.008
0.008
0.008
0.008
0.008
G.008

Hg ppm=S5

0.008
0.008
0.008
Q0.008
0.008
g.008
0.008
0.00m
g.00g
0.008
¢.008
0.008
0.008
0.00a
0.008
g0.00B
0.00B
0.008
0.G08
0.008
0.008
0.00R
0.008
0.00G8
0D.008
0.008
0.008

In ppa=s

6. 80L
6.80L
6.80L
6.30L
6,801
6,801
6aBOL
6.800
b6.80L
6.80L
6, 80L
6, 80L
6. B0L
&, B0L
6.80L
6.30L
6.30L
6.80L
6.80L
6.80L
4. 80L
6.80L
6.B0OL
6.80L
6. 804
6.80L
4,80L

K20X=~X

t.o008

0.008
D.00B
o.008
0.008B
0.0c8
0.008
. D.00B
G.00R
0.0C0A
0.008
0. ODB
0.008
0.00a
0.008
0.008
0.008
0.008
0.008
0.008
0.008
D.008
0.008
0.008
0.00a
0.008
C.00B

KX<NA

0.73

0.008
0.008
0.00B
0.008
n.00s
0.008
0.008
g.008
g.a08
0.008
G.008
0.008
b.o08
0.50L
0.008
0.00a
0.008
0.008
0.008
g.008
0.008
0.008
D.85

g.aoB
0.008
0.008

XT=3

0459

Q.17
0.07L
0.11%
0.45
0.25
0.20
.21
0.10
0.40.
0.33
0-‘{]
0.46
0.27
0.09
0.23
0.07
0.10
0.08
0.11
0.16
D.10
0.26
0.63
6.25
0.14
.26



p
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SAMPLE

10~379
2E=D79
4B=~D79
6C=-DTY
78=b7%
70=p79
TF=p?9
7i-p79
TIR=D79
Ti=D79
BB=-D79
8C=-079
8b=D79
3F=p79
PA=DT7Y
10a-p7Y
108-079
10t=p79
100=n79
118079
11¢~=p80
T3C=079
15A=077%
15¢-079
17A=D79
17AR=D79
20A-D79
20C-p79
22RA=DT79
22C~D7¢
23A-079
2ip-~-p79
¢3IL=p79
Z3CR=079
2LANDTY
2LB=-DT7Y
24C=DT79
2LD=DT7G
ZLE~DTY
2LF=BT9
2EA=LTY
260=0p79
26C=D79
26FE=D7Y
2TC=079
27CR=D79
I0A=p79
328079
31A=-p7Q
IIAR=DTO

La ppmNA

D.00B
¢.008
0.00R
0.0D3
0.008
c.008
0.008
0.00R
0D.00B
0.00B
D.008
0.008
0.008
0.003
0.00a
0.008
¢.008
0.00a
0.008
0.008
0.003
0.008
0.008
0D.00B
D.0o0s
¢.qo08
0.008
c.008
0.008
g.00B
0.008
0.008
0.99
0.008
0.008
0.008
- 0.00B
0.008
0.0ds
0.008
0.008
0.008
0.008
0.008
0.00e
0.008
5.02
G0.Q008e
0.008
0.008

La ppm=§

39.00
76.00
52,00
69.00
60,00
£5.00
91.00
71.00
69,00
£5.00
41.00
36.00
42.00
35.00
646,00
$0.00
36.00
32.00
39,00
73.00
35.00
200.00

20.00L
10.00L
&7.00
85.00
42.00
39.00
50.00
35.00
43,00
39,00
10.00L
44,00
37.00
40,00
38.00
36,00
37.00
37.00
43,00
42,00
41.00
24.00
81,00
746.00
10.00L
44,00
¥8.0G0
31,00

Li

pPpmAA

C.008
G.008
57.00
Q.008
10.00
0.008
0.008
4.00
6.00
42,00
0.008
0.008
0.o0B
29.00
33,00
59.00
0.008
¢c.00p
92.00
11.00
18.00
28,00
36,00
0.00B
16,00
18.00
14,00
0.008
19.00
0.008
0.008e
13.00
4.00
12.00
0.0Ce
0.008
10.00
11.00
0.008
0.008B
0.008
D.00B
22.00
0.00e
2.00
2.00
16.00
B.00
14.00
13.006

Table 1D.-;Travertines-continued

Li ppmfs

50.00L
SD.00L
0.00H
50.0Q0L
SQ.00L
50.00L
. 85,00
S50.001
50.00L
50.00L
50.00L
50.00L
50.00L
50.G0L
50.00L
50.00L
50.00L
50.00L
so.0aL
0.00H
5C.00L
S0.00L
S0.00L
68.00L
50.00L
0.00H
50.00L
50.00L
S0.00L
50.00L
50.00L
sp.00L
68.00L
S0,00L
50.00L
50.,00L
50.00L
S0.00L
$0.00L
50.00L
50.00L
50.000L
50.00L
50.00L
0.00H
S0.00L
68.00L
50.00L
50.00L
50.00L

Lu ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.0D08
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
t.040B
0.00B
0.008
c.00B
0.008
0.008B
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.C0B
0.008
0,008
0.008
0.008
0.008
¢.008
0.008
0.008
¢.008
0.008
0.008
0.00a
0.008
0.00n

MgOX=X

0.008
0.008B
0.008
0.008
0.008
0.008
0.008
D.008
0.408
c.008
0.00B
0.008
0.008
0,008
0.008
¢.008
0.008
0.008
18.40
0.0Q08
G.00B
2.00
18.90
0.008
1.10
1.10
0.00B
0.00B
0.008
0.008
ag,.008
0.008
0.00B
12.40
0.00B
0.008
0.008
0.008
0.g08
p.0QCa
0.008
0.008
" 0.008
0c.008
0.00a
D.008
0.008
0.0o02
D.ogB
c.008

HgZiS

13.00
2.10
0.384

- 0.72
0.%0
2,00
0.94
0.89
5.30
7.00

12.00
9.80

11.00
1.40
7.%0
9.20

11.00

1i.00
0.72

11.00
1.10
0.10L
0.97
0a.54
0.68

11.00

11.00

12.00
9.30

11.00

14,00
1.20
8.40

12.00

12.00

70.00

10.00

11.00

12.00
1.30
S.40
7.10
1.9Q
0.31
0.31
6.60

11.00

11.00
?.30

HnOI:X

0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.008
p.00B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.08

0.008
0.008
0.02L
0.02L
0.008
0.20

0- 21

0.008
p.008
0.008
0.008
0.008
0.008
0.008
0.07

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.006
0.008
0.008

MO ppmNA

0.008
0.00e
0.00s
0.008
C.008
0.008
t.008
0.008
0.00B
0.00a
0.00e
0.008
0.008
0.008
0.008
0.00B
G.008
0.008
0.008
0.00B
0.0Gs
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.Q0B
0.490nR
0.00B
0.008
825.00
0.0C8
0.008
0.008
0.008
0.008

0.008.

0.008
0.008
0.008
0.008
0.008
0.008
0.00e
423,00
0.00B
0.008
0.0qoe

Mn pp-:S

460.00
2200.00
1200.00
1200.00
1600,00
7400.00
800,00
5000.006
5000. 006
3200.00
1000.00
430,00
1400,00
820.00
850.00
950.00
670,00
660.00
540,00
480.00
810,00
290.00
200.00L
290.00
1200.00
1700.00
750.00
860.00
470.00
1600.00
1000. 00
990. 00
1400.00
720.00
720.00
330.00
590.00
900.00
220.00
220.00
3300.00
15600.00
1900.00
5000.006
2100.00
1700.00
550,00
1400.00
360.00
310.00
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SAMPLE

338=080
33(7050
33E=-080
35A=D79
ISAR=D8O
358=D79
35BR=DBD
35C=D79
35p=079
36A=D79
36B<D79
36C=D79
360=D80
374=079
37p=079
37DR=D79
37e~D80O
39A~D79
398=079
39C=p79
LOA=D79
L1A=D79
L2A=D79
LIA=DT9
82A=DB0
84A=DBO
85A=-D30
86A=D80
86B=D80
87A=D80
898~080
90A=080
91A=D80
92A=-080
93A=-D80
938=-0D80
93C=080
94A=D80
948-D80
94p=-DB0
95A=D80
97A-D80
99A=-0380
100A=D380
1008-080
100Cc-p80
1014-080
1024=-D80
104A=D80
105A-D30

La ppmNA

0.008
0.008
0.008
0.008
0.00B
0.008
172
0.008B
0.008
1.08
0.008
0.00B
0.008
0.008B
35.20
0.008
21.10
T1ab1
0.008
0.008
2.99
0.008B
0.008
0.008
0.008
0.008
0.008
3.02
0.008
0.008
"0.008
0.008
0.008
0.008
1.80
0.008
0.008
0.008
0.008
1.60
0.008
0.008B
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
19.20

La ppm=§S

10.00L
23.00
10.00L
83.00
10.00L
87.00
10.00L
90.00
71.00
43,00
37.00
62,00
10.00L
60.00
56,00
59.00
22.00
41.00
39.00
312.00
45,00
70.00
L2.00
68,00
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
22.00
10.00L
21.00
10.00L
10.00L
10.00L
39.00
10.00L
10.00L
10.00L
4£9.00
10.00L
24,00
18.00
10.,00L
.10.00L
20.00
10.00L
33.00

Li ppmAA

0.008
0.008
0.008
2.00
0.008
0.008
3.00
0.008
0.008
12.00
10.00
2.00
0.008
19.00
57.00
0.008
20.00

" 6.00

20.00
0.008
18.00
18.00
7.00
19.00
0.008
0.008
0.008
11.00
0.008
0.008
0.008
0.008
0.008B
0.008
5.00
0.008
0.008
0.008
0.008
7.00
0.008
0.00e
0.008
0.008
0.008B
0.008B
0.008
0.008
0.008
71.00

Table 1D.:{Travertines;continued

Li ppm=§
68.00L
68.00L
68.00L
70.00
68.00L

0.00H
68.00L
0.00H
51.00
50.00L
50.00L
180.00
68.00L
50.00L
65.00
67.00
68.00L
50.00L
50.00L
68.00L
50.00L
65.00
50.00L
160.00
68.00L
68.00L
68,00L
68.00L
68,00L
68.00L
68.00L
75.00
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L
68,00L
68.00L
71.00

Lu ppmNA

0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.43

0.008
0.30

0.32L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
D.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.14

MgOX=X

0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008B
0.008
17.70
0.008
0.008
0.008
0.008
3.50
0.008
0.008
0.10L
0.008
0.008
19.20
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

0.94
1.90
7.40
9.00
0.75
5.50

MnoX=X

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.14

0.008
0.008
0.008
0.008
0.08

0.008
0.008
0.02L
0.008
0.008
0.10

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0,008

Mn ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
510.00
0.008
0.008
.1170.00
0.008
0.008B
0.008
0.008
753.00
0.008
1240.00
323.00
0.008
0.008
866.00
0.008
0.008
0.008
0.008
0.008
0.008
442.00
0.008
0.008
0.008
0.008
0.008
0.008
1790.00
0.008
0.008
0.008
0.008
112.00
0.008
0.008
0.008
0.008
0.008
0.008
0.008
.0.008
0.008
1070.00

Mn ppm=$S

160.00
780.00
540,00
480,00

2300.00
650.00
620.00
600.00
930.00

1300.00
900.00
950,00

1300.00

1400.00
800.00

1000.00

1600.00
540.00
740.00
870.00
870.00

4000,00
850.00

2400.00
290.00

3500.00

1500.00
620.00
660.00
710.00

1700.00
850.00

4900.00

2400.00 .

2400.00

1600.00
300.00
320.00

2700.00
230,00

1900.00

1100.00
260.00

1900.00

2300.00

2600,00

2000.00

1200.00

1400.00

1600.00
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SAMPLE

106A=D80
1068=080
106C-080
1060=080
107A=p80
1078=080
107C=-080
1070=080
107E=080
1084=080
1088-080
108¢=p80
108p=D80
110A-080
111A-080
1118=D80
112a=080
113A=-080
1138-080
114A=-080
115A=D80
1158=080
1156=-080
116A=D80
1178=080
117¢=D80
117p-080

La ppmNA

7.86
0.008
0.008
0.008
0.008
0.008
- 0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
1.93
0.008
0.008
0.008
0.008
0.008
0.008
0.008
.0.008
21.70
0.008
0.008
0.008

La ppm=S

25.00

10.00L
10.00L
10.00L
14,00

10.00L
10.00L
18.00

10.00L
10.00L
10.00L
10,00L
10.00L
10,00L
10.00L
13,00

10.00L
14.00

10.00L

10.00L
10.00L
10.00L
.25.00
17.00
15.00
11.00
10.00L

Li ppmAA

37.00
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

: 0.008

0.008
0.008
0.008
13.00
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
21.00
0.008
0.008
0.008

Table 1b.JJTravertinesf:ontinued
o -

Li ppm=5

68.00L
68,00L
0.008
68.00L
68,.00L
68.00L
68.00L
68.00L
68.00L
68,00L
68.00L
79.00
68,00L
68.00L
68.00L
68.00L
68.00L
68,00L
68.00L
68.00L
68,00L
68.00L
68.00L
68.00L
68.00L
68.00L
68.00L

Lu ppmNA

0.19L
0.008
| O-UDB
0.008
0.008
0.008
0.008
0,008
0.00R
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Mg0Z=X

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

0.00B

0.008
0.008
0.008
0.008
0.008
0.008

MgX=5

2.30
8.80
0.31
0.28
8.30
4430
4.60
8.90
5.50
1.90
0.87
1.50
1.30
0.84
7.10
8.50
8.10
8440
9.20
9.90
8.10
11.00
6.10
4440
7.80
9.70
8420

MnOX=X%

0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008

Mn ppmNA

1240.00
0.008
0.008
0.008
0.008
0.008
0.008
0.008

. 0.008
0.008
0.008
0.008
0.008
0.008B

840,00
0.008e
0.008
0.008
0.008
0.008B
0.00B
0.008
0.008

841,00
0.008
0.008
0.008

Mn ppae$S

1800,00
1300.00
5200.00
2100.00

" 1300,00

2300.00
1400.00
740.00
1100.00
880.00
1200.00
1200.00
1200.00
2300.00
1200.00
770.00
140.00
760.00
420,00
1000.00
1200.00
1600.00
1700.00
770.00
820.00
500,00
2100.00
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SAMPLE

10=579
2E~079
68=079
6L=D79
7B8=p79
70~D79
TE=B?Y
7I=079
TIR=~D79
7i=p79
8a-579
JC=-p79
Bo0=p7Q
8F=-D7%
PheD79
10A=079
108-D7¢
10C=p?79
100-p79
1iB=D7%
11¢-p3D
130079
15A=p79
15(=p79
17A=DTY
17AR=D79
204=079
20C=D79
22AL=DTR
22C-D7%
23A=p79
238=-p79
23¢=D79
23CR=DT79
2LADTY
24A=DT9
24L=-D79
240=-p79
2LE=DT79
2LE~D79
26A-D79
269~=D79
26L-0F9
265=p79
27C=D79
27CR=-DT79
I0A-D79
I2A~D79
33A-p79
33AR=-DT79

Mo ppm=5

62.00
0.00H
OUGGH
0.00H

19.00

10.00L

10. 4600

17.00

20.00L

21.00

t10.00L
0.004

120.00
0.,00H

140.00
10.00L
10.00L
10.00L

10,001
0.00H

10.00L

10.00L
10.00L

15.00

10,00L
0.00H

10.00L
10.00L
10.00L
10.00L
*0.00H
j0.00L
1300.00
10.00L

32.00

10,004

29.00

10.00L

10,004

10,00L

10.00L

50.00

100.00
0.00H

10, 00L

10.00L

66,00

10.00L

17.00

10.00L

Na20X=x

D.008
0.008
0.008
c.00B
0.008
c.0GB
0.008
D.008
0.008
p.00R
0.00B
‘0.008
0.008
0.00m
D.008
D.008
0.00R
0.008
D.20L
D.008
D.ooB
1.00

0.20L
D.008
0.20L
0.20L
0.008B
0.008
0.008
c.00B
B.008
0.008
0.008
0.20L
0.008
0.008
0.008
D.00B
0.008
0.008
L
3.008
D.008
0.008
0,008
0.008
0.008
0.00B
0.008B
t.D0R

NaX=HA

0.0G08
DCOUB
0.008
0.008
0.0G08
0.00B
0.008
0.00B
c.o0s
0.008
0.008
0.008
D.008
0.008
0.008
0.c0s
0.00n
0.008
0.008
0.00D8
0.008
D.G08
D.00R
0.008
0.008
G.008
0.008
0.008
0.008
0.008
0.008
c.008
0.04

6.00s
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00e
0.008
0.2¢

G.opa
0.008
a,o08

Table 1D.ifrravertinesicontinucd

NaX=3

0.17
0.15L
D.22
D.15L
1.10
0.8
0.43
g.15L
0.15L
c.88
0.20
C.16
0.16
0.28
D.46
0.69
0.15L
0.15¢L
0.15L
0.24
~ 0.15L
0.88
0.15L
C.04
D.15L
0.15¢
0.20
D.21
C.16
0.15¢L
0.15
D.I5L
0.04
0.20
0.15
0.27
0.15L
0.15L
0.15L
0.15¢
0.40
0.70
0.24
0.35
0.15L
0,151
0.21%
G.15L
0.15L
0.15L

Nb ppm=§

25.00L
25.00L
25.00L
25,004
50,00
57.00
48.G0
25.00L
25,00L
140.00
25.00L
25.00L
¢5.00L
25.00L
25,004
25.00L
25.00L
25.00L
25,004
25.00L
25.00L
25.00L
25.00L
11,00
25.00L
25.00L
25,001
25.00L
25.00L
25,000
25.00L
25.00L
3.200
25.00L
25.00L
25.00L
25.00n
25,004
25.00L
25.00L
25.00L
25,00L
25.00L
25.C0L
24,00
25,00L
3.20L
25.00u
25,001
25.000

Nd ppmNA

6.008
0.008
0.008
0.Q08
D.008
0.008B
0.008
0.008
0.008B
0.008
¢.008
0.00.
0.008
0.0048
c.o0ca
0.008
0.008
0.008
P.a0a
0.008
0.00n
0.008
0.008
G.008
0.008
0.008
0.008
0.0GB
c.008
0.G0B
¢.008
0.008
D.008
g.008
0.008
0.008
0.008
0.0G8
0.008
0.00B
0.00B
0.0G0B
0.008
0.008
0.008
0.008
4,80

0.008
0.008B
0.008

Nd ppm=s

0.00B
0.008
0.008
G.00B
0.008
0.00B
0.008
- 0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.c0n
0.00B
0.008
0.008
0.008
0.008
0.008e
0.008
3z2.00L
-0.008B
t.00R
0.008
0.00a
0.008
0.00a
0.008
0.00B
32.00L
p.00B
0.008
0.008
¢.008
0.008
0.008
0.008
G.00B
0.008
0.008
0.008
0.Q008
0.008
32.00L
0.008
0.008
0.008

Ni ppm=%

10,00
44,00
140,00
58.00
24.00
15.00
69.00
26,00
26,00
42.040
57.00
14,00
61.G0
16.00
3z2.00
35.00
12.00
$2.00
37.00
22.00
11,00
490,00
98.00
1640.00
41.00
55.00
20.00
140.00
240.00
24.00
94.00
82.00
78.00
14,00
11.00
In.oQ
42.00
28.00
20.00G
10.00
" 36.00G
36.00

130,00

580.00
17.00
16.00
30400

120.00
15.80
12,00

P205X~X

0,008
0.008
0.008
0.008
0.008
0,008
0.008
0,008
0.008
0.008
0.008
¢.008
0.008
0,008
0.008
0.008
0,008
0.C0B
0.20

0.008
0.c08
0.30

0.10L
0.008
0.10L
0.10L
0.008
0. 008
0.008
¢.008
0.00B
0.008
0.008
0.10

G.008
0.008
0.00C8
0.008

0.008.

0.008
0.008
0.0Gs
0.00B
0.008
6.008
0.008B

0.008 -

0.0Cs
0.008
0.0C8

PL-s

0.024
0.Q20
0.02L
g.02L
0.456G
0.456
D.45G
0.02L
0.456G
0.45G
t.02L
0.02L
0.02L
0.02L
0.456
0.14

0.02L
0.02L
0.02L
g.02L
0.02L
0.08

0.02L
0,07L
0.02L
0.02L
0,03

0.02L
0,04

g.02L
0.02L
g.0Q2L
0.07L
0.02L
0.02L
0.020L
0.02L
0.02L
0.02L
0.02t
0.02

0.09

0.02L
0.12

0.02L
0.02L
0.07L
0.02L
0,020
N.02L
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SAMPLE

338=080
33C=080
33E=DBO
35A=079
I5AR=DBO
358=079
I5BR=D8O
35¢=p79
35D0=079
J6A-DT79
36B=079
36C=079
360-080
37R=079
370=D79
J70R=D79
37E-D80
39A=D79
398=079
39C-079
LOA=D79
41A=D79
L2A=DT79
4L3IA=DT79
82A-D80
84A=D80
B5A=DBO
B6A=DBOD
86B=-D80
87A=D80
898=-D80
90A=D80
21A-D80
92A=-080
93A=DBO
938=D80
93Cc-D80
94A=DB0
94B=080
94D=D80
95A=D80
97A-D80
99A=D8&0
100A=080
1008=D80
100Cc=-p80
101A=-D80
102A=080
104A=-D80
105A-D80

Mo ppm=S

6.00
20.00
80.00

0.00H
48,00
10.00L
67.00

0.00H
10.00L
10.00L
10.00L
22.00
15.00
10.00L
10.00L
10.00L

2.40
10.00L
10.00L

1.00L
10.00L
J0.00
10.00L

0.00H

5.30
48.00
17.00
91.00

8.60
11.00
.4.00
32.00

7.70 .

3%0.00
2.90
6.70
73.00
14,00
34,00
24,00

6.30

480.00
3.70

81.00

570.00
6.50
3.00
L.50
7.90

20.00

Na20X=x

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.20L
0.00B
0.008
0.008
0.008
3.00

0.008
0.008
GDZOL
0.008
0.008
0.20L
0.008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.00B
0.008
0.008
0.008
0.008
0.008

NaZ=NA

0.008
0.008
0.008B
0.00e
0.008
0.008
0.05

0.008
0.008
0.11

0.008
0.008
0.008
0.008
2.69

D.008
2.41

0.06

0.008
0.008
0-1‘

0.008
0.008
0.008
0.008
0.008B
0.008
0.10

0.008
0.008
0.008B
0.008
0.008
0.008
0.04

0.008
0.008B
0.008
0.008
0.03

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.29

Table 1D.==Travertines=continued

NaX=$S

0.03
0.06
0.07
0.15L
0.14
0.15L
0.05
0.15L
0.15L
0.15L
0.15L
0.30
0.09
2.60
2.50
3.00
3.40
D.15L
0.15L
2.70
0.15L
0.19
0.15L
0.33
0.03
0.03
0.02
0.10
0.08
0.04
0.06
0.23
0.23
0.09
0.06
0.00L
0.10
0.06
0.06
0.04
0.20
0.07
0.05
0.18
0.14
0.20
0.15
0.20
0.08
0.3

Nb ppm=$§

3.20L
3.20L
3.20L
33.00
30.00
3.20L
33.00
25.00L
25.00L
25.00L

25.00L

3.20L
25,00L
25.00L
25.00L
5.20
25.00L
25.00L
5.70
25.00L
25.00L
25.00L
25.00L
3.20L
3.20L
3.20L
3.20L
3.40
3.20L
3.20L
6.30
3.60
3.20L
3.20L
3.20L
3.20L
4.50
3.20
3.20L
3.20L
3.20L
3.20L
5.50
3.20L
4.30
3.20L
5.00
3.20L
4.20

Nd ppmNA

0.008

0.008-

0.008
0.008
0.008
0.008
0.98
0.008
0.008
0.50
0.008
0.008
0.008
0.008
27.50
0.008
21.70
3.90L
0.008
0.008
150
0.008
0.008
0.008
0.008
O-OGB
0.008B
2.00
0.008
0.008
0.008
0.008
0.008
0.008B
1.20
0.008
0.008
0.008
0.008
0.96
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008e
15.80

Nd ppm=5

32.00L
32.00L
52.00L
0.008
32.00L

0.008
32.00L
0.008B
- 0.008

0.008
0.008
0.008
32.00L

0.008
0.008
0.008
32.00L

0.008
0.008
32.00L
0.008

0.008
0.008B
0.008
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L

Ni ppm=$§

1.50L
11.00
28,00
28,00
9.60
17.00
38.00
21.00
35.00
84.00
73.00
200.00
110.00
26.00
25.00
27.00
16.00
13.00
64,00
17.00
40.00
690.00
20.00
130.00
190.00
31.00
17.00
49.00
23,00
57.00
5.20
35.00
12,00
39.00
32.00
17.00
33,00
58.00
26,00
77.00
93.00
8.00
5.90
24,00
31.00
25.00
130.00
62.00
57.00
34,00

P205%=X

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.10L
0.008
0.008
0.008
0.008
0.20

0.008
0.008
0.10L
0.008
0.008
0.10L
0.008
0.008
0.008
0.008
0.008
0.00B
0.008
0.008B
0.008
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008

PX=S

0.07L
0.07L
0.07L
D.02L
0.02L
0.07L
0.02L
0.02L
0.02L
0.02L
0.07L
0.13
0.06
0.08
0.02L
0.02L
1.30
0.02L
0.02L
0.02L
0.03
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
D.07L
0.07L
0.30
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.07L
0.17
0.07L
0.07L
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SAMPLE

106A=D80
106B=p30
106C~DAN
1060-080
1074080
107B-D8O
107¢-080
10?07080
1075=pB0
108A=080
1088=080
t108C~0B0O
1080-p80
110A=DBD
111A=080
i118~-p80
T12A=-D80
$13A=080
1138=p80
1164~080
1153A-D80
1158=b80
1156=080
116A~D80
11 7e~58Q
117¢=~p30
117b~B80

Mo ppm4s

535.00
16.00
.40
6.00
2.40
140,00
18.00
490,00

1.000L

26,00
46,00
17.00
16,00
68.00
£.50
53.00
3.00
4,20
a4.70
18.00
6.80C
6,70
14,00
7.40
B87.00
28.00
52.00

Na2OX~X

0.008
0.008
0.008
0.00B
0.0086
0.008
0.008
D.0D8
D.00B
‘0.008
D.008
0.008
0.00®
0.00B
0.008
0.008
0.008
D.oow
0.008B
D.00B
0.008
0.008
0.008
0,008
t.008
g.an0e
0,008

NaX~NA

0.14

0.008
D.008
0.008
0.008
0.00B
¢.008
0.00a
D.008
0.008
D.008
0.008
0.008
0.008
0.13

G.Goa
D.008
D.008
0.008
0.9008
G.00\
0.008
0.008
0.30

c.008
0.008
0.008

Table 1D.--Iravertines-continued

NaZ=5

0.14
.21
0.01
0.02
0.29
0.98
0.12
0.18
0.06
0.1%
0.10
0.22
0.24
0.17
0.08
0.18
0,03
6.07
D.07
0.06
0.17
0.06
0.14
0.23
0.14
0.07
0.1

Nb pprm=S§

I.20L
.20
3.20L
3.20L
hatl)
3.20L
3.20L
-3.20L
I.20L
3.70
3.20L
3.20L
3.20L
4230
3.200
3.60
1,200
3.20L
3.20L
3.20L
3.20L
4,70
- 12.00
14,00
6,50
3.20L
3.50

Nd ppmNA

6.00

¢.008
0.408
0.008
0.008
0.008
0.008
0.008
0.008
0.008
¢.00B
0.008
0.008
0.00B
0.008
0,008
0.008B
0.008
t.,008
0.008
0.0o08
0.008
0,008

18.60

0.008

0.008
0.008

Nd ppmts

32.00L
Jz.o0u,
32.00L
32,000
32.00L
Iz.00L
32.00L
52.00L
J2.00L
32.00L
32.00L
32.00L
32.00L
32.00L
3z.0oL
3z2.00L
32.00L
32.00L
32.00L
32.00L
32.00L
Je.00L
32.00L
32.00L
32.00L
32.00L
3z.00L

Ni ppufs

13.00
9.10
230.400
200.00
48.400
50,00
14,00
24,00
46.00
5.10
4.40
1.50
4.50
6.50
16.00
26.00
28.00
77.00
14.00
65,00
39.00
810,00
290.00
"36.00
253,00
3.10
235,00

P205%=X

0.Q08
0.008
0.008
0.00p
c.008
0.008
0.008
0.008
0,008
g.0CB
0.008
6.008
0.008
0.0Ca
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00B
0.008
0.00B
c.008
0.008B

P!TS

g,07L"
0.07L
0.07L
0.07L
0.07L
D.07L
0.07L
0.07L
0,07L
0.07L
0.07c
0.07L
0.G7L
0,071
0.07L
0.07L
0.07L
o.07L
0.07L
0.07L
0.07L
0,07
a.11

0.16

0.37

0.16

0.11
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SAMPLE

10579
2E=279
&8=DT79
5C=D79
78-~079
7D=-D7¢Q
TE=379
7Ti=b79

TIR=D79
7J=D7%
88~079
EC=-079
Bo-079
BF=079
GASDT7R

104=079
108-b7%
10C=-079

TGD=0T79

118=579
11¢=-080
13£=079
154=b7¢G
15C=D79
174=D79

YTARAOTY

EOA~DTO

20C=p79
22A=079
22C~079
23A~D79
23ig-079
Z23C~-079
23CR=-D7%
2LA=D79
24B=DT79
2LC=DT79
2LD=D7Y
2LE=DT?Y
2LF=D79%
SAA=0T9
26B-D79
24C=D79
26E=079
2TL=p79

ZTLR~D79

3Ga-079

IZa=D79
3&70?9

IZAR=079

Ph ppm=%

21.00
10.00L
10.00L
t3.00L
1g.00L
10.00L
10.00L
10.00L
10.00L
10.060L
10.00L
18.00
1%.00
17.00
10.00L
11,00
33.00
36.00
18.00
10.00L
10.00L
33,00
10.00L
6.80L
10.00L
C10.00L
10.00L
3%.00
24,00
10.00L
10.00L
10.00L
6.80L
T0.00L
i6.0C
19.00
11.00
12.00
19.00
25.00
10.00L
10.00L
10.00L
10.00L
10.G0L
10.00L
6.80L
41,00
36.00
27.00

‘Pd ppm=5%

0.008
0.008
0.008
0.008
0.00B
0.0018
0.008
G.004a
0.008
2.008
0.008
0.008
c.00a
G.008
0.008
0.008
0.00Cs8
0.008
0.008
0.008
0.008
0.006
0.00e
1.00L
0.008
D.008
0.008
0.008
0.008
0.008
0.008
0.008
1.00L
c.008
0.008
0.008B
0.008
0.003
0.008
n.008
D.00R
0.003
0.00R
0.003
0.008
0.008
1.006L
0.G0p
0.008
¢.00R

Pr ppm=5

0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
G.008
0.008
0.008
0.008
0.008
0.Q08
0.008
0.00Ga
0. 008
0.008
0,008
0.00R
0.008
g.008
68.00L
0.00CB
0.008
0.008
0.008
0.008
0.008
0.008
0.008
68,000
0.008
¢.008
0.008
0.00R
0.00a
0.008
0.008
0.008
0.00a
0.0aGR
0.008
0.008
0.008
4B.00L
0.008
0.008
0.008

Table 1b.=+~Travertines=continued

Rt ppmNA

0.00a
0.00m
20.00
- 0.008
30.00
0.008
0.008

5.00L°

5.000
5.00L
0.008
0.008B
0.008
S.40L
16,00
23.00
0D.008
0.008
1.00L
2.00
38.00
42.04
29.00
0.008
12.00
11.00
S.00L
d.008
5.00
0.008
d.008
S 00t
10.00L
3.00
0.008
g.00B
5.00
5.00
0.008
0.008
0.068
0.008
15.00
0.008
5.00L
5.00L
13.%0
10,00L
10.50
10.00L

Rb ppmAA

0.008
0.008
0.008
0.008B
0.008
Q.008
0.008
Q.00a
0.008
0.008B
06.008
0.008
0.008
0.00B
0.008
0.008
0.00p
0.0CA
6.003
0.008
0.008
0.00a
0.008
0.008
0.008
0.008
0.008
0.008
V-G08
0. 008
.001
0.008
S.00L
0.008
0.008
0.008
g.008
2.00a
0.008
0.00B
0.008
0.004
0.008
0.008
0.008
0.00B
15.00

4,000
5.00

5.00

Re ppm=35

50.00L
S0.00L
50.00L
50.00L
50.00L
" 50.00L
50.00L
S0.00L
50.00L
50.000
50.00L
50.00L
50.00L
50.00L
50.00L
50.004
50,00L
50.00L
50,000
50,000
50,000
50.00L
50.00L
10.00L
50.00L
50.00L
50.00L
50.000L
50,000
50.00L
50.00L

50.00L°

10,004
50.00L
50.00L
50.00L
50.060L
50.00L
50.00t
50.00L
50.00L
50.00L
$0.00L
5$0.00L

50.00L.

50.00L
10, 00L
50.00L
50.000
50.00L

T=SX=AA

0.008
0.008
0.10
0.008
0,43
- 0.008
0.00B
0.03%
0.04
0.28
0.008
0.008
0.008
0.12
0,10
0.15
0.008
0.008
0.05
0.1
0.06
0.04
.05
0.008
0.03
0.03
0.03
0.008
0.03
0.008
0.008
0.03%
0.01
0.04
0.008
0.008
0.03
0.03
0.008
0.00B
0.008
0.008
0.09
p.008
0.01
0.03
0.04
0.04
0.03
0.03

Sb ppmNA

0.008
0.00B
0.008
0.00B
f}.008
0.008
0.008
0.008
0.¢o8
0.008
0.00B
0.608
0.008
0.008
0.008
0.008
¢t.008
0.008
0.008
0.008
D.00B
0.008
g.008
0.008
G.0oBe
0.008
0.G0e
G.008
0.00B
0.008
0.008
0.008
0.10

G.008
0.008
0.008
c.Gooe
g.Q08
0.008
0.004&
0.q08
0.008
0.00B
0.008
0.008
D.008
0.33

0,008
0.008
0.00B

Sb ppm=§

100.00L
100.00L
100.00L
100.00L
100.000
100.00L
100.00L
100.00L
1006.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00vC
100.00L
100.00L
T00.00L
100,00L
100.00L
100.00L
100.00L
32.00L
T00.400L
100.00L
100,000
100.00L
"100.00L
100.00L
"100.00L
100.004
32.00L
100,000
100,000
100.00L

100.00L

100.004
“100,00L
100.00L
100,00L
100.00L
100.00L
100,004
100.00L

100.00L

32.00L
100,00L
100,00L
100.00L

5S¢ ppmiNA

0.008
0.008
0.0608
0.0D8
0.008
0.008
0.00B
0.008
0.008
0.008
0.008B
G.008
0.008
0.008
0.008
0.008
0.008
0.008 -
0.008
0.00B
0.008
0.008
d.008
0.008
D.00Be
gJ.008
t.008
0.008
D.008
0.008B
0.008
p.008
0.3

c.008
0.008
2.008
0.008
0.008
0.008
0.008
0.008
0.008
G.008
0.008
0.00B
Q.008
1.12

0.008
0.008B
0.00B



}

99

SAMPLE

338-030
I3C=-030
I3E~DBD
35A=D7%
35AR~p80
I58=-p7%
SSBRrDBU
35¢=p79
350-079
$4A=DT79
3148-079
36C~079
360-D80
I7h=n79Q
370=0TS
370R-D7Y
37¢-p80
Topnry
I9B~079
39C=379
LOM=DTY
LTA=DT7Y
L2h-D79
L3k=p?9
B2A-DR0
B4a=0230
B5A=D&0
84A=080
86B=080
87A-080
898=530
Y0A=~D30
g1A=DAD
92A=~pa0
93A=DB0O
93B8=D80
93c=080
Q4A=DED
948-080
94LD=D2Q
Q5A=080
FTA=080
99&7080
TDOATDBO
“ODBR=-DAC
100C~p80
101A=080
102a~030
104 A=0B0O
1058=p80

(8]

pmeS

6.80L
6.30L
4. 80L
32.00

6,300
23.00

6.80L
19.00

13.00

4.00

17.00

32.00

4.80L
10.00L
10.00L
10.000
40,00

51.00

34.00

6.80L
32.00

10.00u
28,00

11.80

6.801
6.80L
6. 80L
6480L
6.80L
6.80L
4.80L
6.80L
6.80L
6.B0L
6.80L
6.80L
6.80L
6. 80L
6. 80L
6.80L
6.80L
6.80L
6.80L
6.80L
&.80L
6. 80L
EL80L
9.3C

6,801
¢.80L

Pd ppm;S

1« G0L
1.00L
1.00L
0.008
1.000
0.008
1.00L
0.008
0.008
G,00B
0.008
0.008
1.001
0.008
0.008
0.008
1.00L
0.0G8
c.00B
1.00L
0.008
0.008
0.008
g.008
1.00L
1.00¢L
1.00L
1.06GL
1.00L
1.06L4
1.00L
T.00L
1. 00L
1.00L
1.00L
1.00¢L
1.00L
1.00L
1,008
1.00L
1.004
1.00L
1.00L
1.00L
1.00L
1.004
1.00L
1.00L
1.10
1,000

Pr ppm=$

63.00L
68,001
68,00L
0.00B
68,00
t.008
48, 00L
0.008
0.008
p.00e
0.008
0.008
68, 00L
G.008
0.008
0.008
68.00L
0.00b0
0.008
68.00L
0.008
t.008
G.008
g.008
68.00L
48.00L
48.00L
68.000
68.00L
68.00¢
68.00t
68.00L
68,000
68,.00L
68.00L
68.00L
68, 00L
68,00L
68.00L
&9.00
68.00L
68.00L
68.00L
68,000
&8.00L
68 ,00L
68,004
68,00L
68,000
68.00t

Table 1b.==Travertines=continued

Rb ppmNA

0.008
0.008
0.008
10.00L
0.008
D.008
10.00L
0.008
0.008
1¢.00L
14,000
10,004
0.008
&7 B0
98.50
g.008B
63,70
10.00L
10,000
0.008
10.00L
10.00L
10,000
19.90
0.00a
0.008
0,008
10.00L
0.008
0.008
0.008
.008
0.008
0.008
10,00L
0.008
p.00s
0,008
0.008
10.004
0.008
0.008
0.008
0.008
0.008
t.o08e
0.40s8
¢c.00B
0.008
35.20

Rb ppmAR

0.008
0.008
0.008
5.00CL
0.008
0.008
5.00L
0.00a
p.00B
1.00L
5.00L
5.004L
0,008
48,00
T6.00
G.0G8
65.00
1.00L
5,004
0,008
2.00°
5,000
S.00L
13.00
G.008
0.0G0B
0.008
10.00
p.608
0.G08
0.008
0.008
C.00B
0.008
5.00L
0.008
0.008
4.30L
0.0G08
5.00
0.008
0.008
.08
0.008
0.008
0.008
C.008
0.008
D.D0a
40,00

Re ppm=5

10.00L
10.00L
10.00L
50.000
10,000
50.00L
10.00L
$0.000
50.00L
S0.00L
50.000
50.00L
10.004
S0.00L
50.00L
S0.00L
10,000
50.00L
50.00L
10.00L
50,000
S0.00L
56,000
50,000
14,000
10.00L
10.00L
10.000
10.00L
10.00L
14,000
10.00L
10,001
10.00L
1G. 000
10.00L
10.00L
10.00L
10,004
10.00L
10,004
10.00L
10,000
30.000
10.000
10.00L
10.00L
10.00L
10.000
10,00L

T=§%=An

0.008
0.008
c.0D08
0,38
d.008
0.008
0.09
0.008
0.00B
0. 04
0.03%
p.08
0.008
0.405
0.01
0.00B
0.01
.0t
0.05
0,008
0.0%
0.09
0.03
0.08
0.008
0.008
0,008
0.07
0.0048
0.008
G.008B
0.008
0.008
¢.008
G.02
0.008
0.008
0.008
t.008
D.06
D.008
G. 008
G.008
G.008
0.008
0.008
0.008
§.008
c.00a
D.08

S5b ppmﬂn

0.008
0.008
0.008
0.008
0.008
0.00B
G.09

0.008
0.008
0.08L

0.008

6.008
0.008
G.00D8
1.26

0.ais
0a22

0.09

0.008B
D.008
0.0¢%

0.008
0.008
G.008
C.008
0.008
c.ooB
0.17

0.008
G.o0B
G.008
G.00B
0.0408
0.G0D
0.13

0.c0a
0.008
c.008
0.008
0.07

0.008
0.008
0,008
c.ops
D.00e
0.008
0.008
0.008
c.008
D.34

Sb ppm=§

32.00L
52.00L
32,00t
100.00L
32.00L
100.00L
32,000
1048,00L
100.00L
100,001
100,00L
100.00L
32.001
100.000L
100.00L
100.00L
32.00%
100.00¢
100.00L
32,004
100.00L
100.00L
100.00L
100.00L
Jz.00¢
32.00L
32,004
iz.00L
3z2.00L
3z.00L
j2.00L
Jz.o0L
32.00L
32.00L
32.00L
J2.00L
32.00L
32,.00L

32.00L

32.00L
Jz2.00L
32,000
32,00L
32.00L
32.000
32.00L
Jz.00L
3z2.00L
32,001
Je. 0oL

Sc ppmNA

0.008
¢,068
G.008
0.0CcA
0.008
0.00R
0.36

0.008
¢.00B
0.14

0.9008
0.00B
Q.0608
g.008
9.55

0.008
776

.31

0.008
0.008
0.53

0.008
0.008
0.008
g.008
0.008
0.008
0.70

p.008
0.008
a.068
0.008
0.008
0.008e
0.39

0.00e
0.008 -
0.008
0.00B
0.38

0,008
0.008
0.008
0.008
0.00CA
0.008
0.00B
0.008
0.00B
3-61
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SAMPLE

1064~DB0
1068=-080
t06C=p8O
106D=080
107A=080
1078-580
107C=-p80
$1070=080
107€=08D
108A-p80
1688 ~-080
108C=pBG
108p=~080
T10R-DS0
1114=080
i11e-paQ
112A=-580
113A=-080
113B=-0p B0
T14A=D30
1154-080
1158~-080
1156=080
116A=D80
1178=-D80
117C=pBRY

1170=060

Pb ppm=$S

6.80L
6.80L
6.80L
6,801
6.80L
6.80L
6.80L
6.80L
6. 80L
6.80L
6.80L
7.00
6.80L
6.30L
6.80L
6.80L
6. 80L
6.80L
6.80L
6,800
6.80L
6.80¢
4.804
6. 800
S.80L
6.80L
T.40

Pd ppe=S

1.00'—
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.G0L
1.00L
'1400L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1.00L
1. 000
1.00L
1.00L
T.008
1.00L
1.000L
1.00L

Pr ppm=§

68.00L
68.00L
68.00L
68.00L
68.00L
68. 000
68,00L
68.00L
68,000
6B.00L
68.001
68.00L
* 68,001
68,004
68,001
68.00L
68.00L

68,00t

68.00L
68.00L
68.00L
68.00L
68.,00L
68.00L
68.00L
68,00t
58.00L

Teble 1Do==Travertines=continued

Rb ppaNA

25.40
0.008
c.008
0.008
g.0C8B
0.0G8
0.008
0.008
0.008
0.008
0.ooB
0,008
C.dom
0.0Gs

10.00L
c.coa
6,008
0.008
0.008
0.C08
¢.008
6.008
0.008

27.10
0.008
b.008
0.008

Rb ppmAA

30.00

c.clm
0.008
D.008
0.008
c.008
0.008
c.00B
-0.008
0.008
0.008
0.008
0.008
0.00e
5.00L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
G.00B
20.00

DL 008
G.00m
b.008

Re ppm=§

10.00L
10.000
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.06L
10.00L
10.60L
10.00L
10.00L
16.00¢
10.00L
10.00L
10.00L
10.00L
10.00L
10.08L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L

T=5%=AA

0.08

0,008
C.D0m
0.008
0.008
0.008
. D.008
D.008
0,008
0,008
0.008
t.008
0.008
0.0Q08
g.02

0.008
G.008
0.008
0.0048
8.008
0.008
0.008
0.008
0.02

0.008
C.Go8
0.008

Sb ppmNA

C.37

Cc.00B
C.00B
G.C0B
0.008
C.00B
G.008
G.008
G,Go8
0.0C8
g.00e
0.008
0.008
t.o0e
0.44

0.008
0.008
0.008
8,CG08
G.00B
0.008
0.008
0.008
0.15

0,008
0.008
¢.008

3b ppm=§

32.00L
32.00L
32.00L
32,008
32,001
32.00L
32.00L
32.00L
32.00L
32.00L
32,00t
32,00t
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.60L
32,001
32.00L
32.00L

St ppmNA

2.14
0.008
0.008
g.00e
0,c08
0.008
6.008
0.008
0.008
0.00B
0,008
0.00p
0.008
0.008
0,45
0.008
0.008
0.0Ca
0.008
0.008
0.008
0.0Gs
0.008
1.22
g.008
0.008
2.008
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SAMPRYE

1D=079
2E=D79Q
6B=D79
&C=n79
78=D79
7b=D79
TF=D79
71-079
7IR=DT?
7I=-079
§B=079
BC=079
8n-D79%
BE=DTQ
FA=DTY
10A=079
10B=p79
10C=079
103=-p79
113=n79
11¢-080
13c=p79
154-D79
15C=079
178=-D79
174R=079
20A=D79
20C-p79
22&fD79
22C=h79
232~p79
23g~D79
23C=D79
23Ck=D79
24LA=DTO
24B-079
24LC=DTQ
240=-D79
ZLE=DTY
Z4F=D79
dEA=DT79
2&p=579
26C=079
26Z=D79
gic-pvQ
¢7CR=-DT9
I0A=D7T
1248=-D79
3T5A-BTS
J3AR~DT7O

89

Sc ppo=%

10.00L
10.00c
10.04L
10.00L
10.00L
10.00L
16,00
10,00t
10.00L
10.00L
10.00L
10.00L
10.000L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00
10.00L
3,40
10.00L
10,.00L
10,004
10.00L
10.00L
i0.00L
ig.00L
10.00L
1.80
10.00L
_10.00L
10.00L
10.001
10.004
10.00L
10.00L
10.00L
10.00L
10.000L
10.00L
10.00L
10.004L
1,89
10.00L
10,000
10.00L

Se ppm;x

0.008
G.00B
0.10L
0.008
0.10L
0.008
C.00B
0.30L
D.10L
0.30

0,008
0.008
0.008
G.10

0.10L
0.90

0.00n
0.00B
D.10L
0.10L
0,50

0,70

0.10L
C.10L
0.10L
0,101
0,10t
0.008
0.10L
0.00B
0.00B
0.10

0.20

0.10L.

0.00a
0.0043
0,100
[
0.004
0.008
0.008
0.008
0.80
0.008
6.70
0.60
0.60
t.10L
0.10L
0.10L

Se ppm;5

200.00L
200.00L
200.00L
200.00L
200.00L
200.00L
200.00L
20G.00L
200.00L
20G,.00L
200,001
¢00.00L
. 200,001
200,000
200, 00L
209.00L
¢00. 00t
200.004
200.00L
200.,00L
200, 000
200.000
200.00L
0.008
200.00L
200.00L
200.00L
200.00L
200.00L
200.00L
200.00L
200.00L
0.008
200.00L
200.00L
200.00L
200G.00L
200, 00L
200.00L
200.00L
200.00L
200,00.
¢u0.00L
200.00L
200. 00
200,004
{.008
200.00L
200.G600
200.00L

Table 1D.==Travertines~continued

$102%=X

0.00B
0.008
G.00e
0.008
g.GCcHE
0.008
0.008
0.008
0,008
0.008
0.008
0.408
0.008
0.008
0.008
0.00B
0.008
0.008
1.50
0.008
0,008
$1.30
1.80
0.008
9.50
9.23
0.008
n.ooe
0.00B
0.008
0.008B
0.00B
0.008
5.5%

0.00B

0.008
0.008
0.008B
0.008
D.00B
0.008B
g.008
G.008
3.008
0.608
0.00B
0.0CB
0.00R
0.008
g.008

Si%=$

10.00L
10.00L

10, 00L°

10.00L
10. 00t

-10.00L

15.00

10.00L
10.00L
10.00L
10.00L

10,008,

10.00L
10.00L
10.00L
10,.00L
10,000
10.00L
10,001
10.00L
10.00L
27.00
40,006
1.30
10.00L
10.00L
10,000
10.00L
10,004
13.00L
10,.00L
10.00L
0.75
10.00L
10.00L
10,000
10,000
10.00L
10.000L
10.00L
10,001
10.00L
10,.00L
10,004
10.00C
10.00L
1.80
10,000

10,000

10.00L

Sm ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008

0.008 -

0.008
0.008
. 0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.00B
0.00R
0D.008
0.008
0.0one
0,008
0.008
D.00B
0.G08B
0.00m
0.008
0.00B
0.008
0.008
0.008B
0.00B
0.00a
0.00c8H
0.008
6.008
0.008
0.008
0.008
0.008
0.008
0.00B
0.8¢6
0.008e
¢.00B
- {.008

$m ppm=§

0.00s
0.008
0.008
0.00B
0.008
0.008
0.008
0.00B
0.008
0.008
0.008
0.008
0.008
T 0.008
0.008B
0.00B
0.008
0.008
0,008
0.0GB
0.008
g.008
0.008
10.00L
0,008
0.008
0.008
d.oae
0. 008
t.008
0.008
0.00B
10.00L
0.008B
C.008
0.008
0.008
0.008
0.008
0.408
0.008
0.008
0.008
d.oo0B
0.008
G.00B
0,000
0.0G8
0,008
0.008

Sn ppm;s

10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10,.00L
140,000
10.00L
10.00L
10.004
10.00L
10.00L
10.00L
10.00L
1.50L
10,004
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
15.00
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
G.00H
10.00L
10.00L
1.50L
10.00L
10.00L
10.00L

Sr ppmNA

0.008B
0.0D8
0.008
0.008
0.00B
0.008B
0.008
0.008
0.008
0.008
0.008
0.0C8
o.008
0.008
0,008
0.008
0.008
0.0C8
0.008
g.00s8
¢.008
0.00m
p.00B
0.00B
0.008
0.008B
G.00B
0.008
0.00B
-0.008
0.008
0.008
£370,00
g.0Ce
0.008
D.00B
0.008
0.008
c.008
0.008
0.00B
¢.00B
0.00B
D.00B
D.008
0.008
830.00
0.008
g.008B
0.008

Sr ppm=~§

5000.006
870.00
840.00

1100.00

$000.006

3600.00

5000.006

2000.00

1800.00

5000.006

2400.00 .

2200, 00

1700.00

1800,00

1100.00
810.00

1400.00

1600.00

1700.00

2900.00

2200.00

5000.006
160.00

1200.00

2000.00

2100.00

3400.60

1800.00

3800.00 -

1900.00

3400.00

1900.00

6700.00

1900.80

3000.00

2600.00

3000. 00

3800.00

3800.00

2800.00
440.00

1000. 00
500.00
540.00

2800.00

2400.00
690,00
$80.00

1700. 00

1700.00
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SAMPLE

33IB8=D3O
33C=-pB0
B3IE~DBQ
15R=070
I54R=DE0
358=~p79
3%88=pB0
35C=079
I50=n79
I5A=079
368=D79
IsC=D79
36D=-DRD
3784079
370~079
I7DR=079
17E=DB80
IFA=D79
IRE~D?9
39C=079
LOA=D?Y
L1h=D79
L2Aa-D79
LIN-DT79
§2A-p380
B84 A-D80
854-0380
J&A-0380
B48-D80Q
87A=DEQ
898~p30
F0A=280
F1A-DE0
G2A=080
PTA~DRD
938=-DED
93¢=p80
QLA=BED
948=p30
94Db=DRO
9S54=D80
?7A~DBO
FFA=DB0
100aA-pA0
100B~030
1002080
101A~p80
T02a~p30
104A~080
105A-DR0Q

Se ppm;s

1.000
3.70
l.20
10.00L
2.40
10.00L
£.30
10.00L
10.00L
10.00L
10.00L
10.00L
1.40
12.00
11.80
12.00
7.10
10.00L
10.00L
92.80
10.00¢
10.00L
106.00L
10.00L
2.50
2.10
1.50
1.40
2.00
2.60
3.20
L.50
6.50
3.80
2.5C
2.%0
3.20
3.20
2.90
4.50
3.30
5.00
1.00
5.20
3. 50
5.40
3.5
b.19
6.10
4.5

Se ppm<X

0.10L
D.20
0.104%
0.10L
0.10L
0.008
0.10L
0.0408
0.G08
D.10L
D.10L
0.20
f.70
0.100L
0.10L
0.008
0.10L
0.10L
0.10L
0.101
0.20
12.G0
0.10L
D.10L
0.70
2.40
0.10L
0.20
2.00
1.90
0.10
0.50
0.70
0.104
0.20
0.10L
0,108
1.50
1.50
0.10L
0.60
0.10L
0.10
Q.10
0.10L
0.90
32.00
0.10L
0.30
0.10L

Se ppm=s§

0.008
0.008
0.008
200.00L
g.qa0B
200.000
0.008
20G.00L
200.00L
200,000
200.00L
200.00L
0.008
200.00L
200.00L
200.00L
0.G0o8
200.00L
200.04QL
0.008
200.000L
200.00L
200.00L
200.00L
g.00B
0.008
0,008
0.008
0.008
0,008
g.00e
0.008
0,008
0.00a
0.008
0.008
0.008
0.00a
0.00B
0.008
0.008
0.008
0.008
0.008
g.008
0.008
0.008
0.008
0.008
0.008B

Table 10.;;Travgrtine54:ontinued

S102%~X

0.008B
- 0.008
0.00B
0.008
0.00B
0.008
0.008
t.008
0.008
0.94&
0.008
0.008
G.00B
0.008
52.50
d.008
0.008
87.80
0.008
c.008
2.10
g0.008
0.008B
0.008
0.008
$.008
0.0G8
0.0Q8
G.008
0.008
0.008B
0.008
Q.008
0.00m
0.008
0.008
0.008
0.008
0.008
0.008
0.008
c.o0B
0.008
0.008
0.008
0.008
J.00R
0.008
0.008
¢c.008

S1%-5

34.006
1.20
0.68
10.00L
0.92
10.00L
Qa53
10.00¢
10.00L
10.00L
10.00L
16.00L
Dudd

24,00
26,00
27,00
17.00
10.00c
10.00L
21.00
10.00L
15.00
10.00L
10.00c
0.35
0.51
0,36
1.10
0.73
0.514
1.80
4.20
2.40
1.20
O.84
0.25
1.40
1.00
1.30
L 0.69
1.70
1.70
0.24
2.70
1.80
2.50
2430
3.20
.20
4,40

Sm ppmNA

G.008
0.008
0.00B
0.008
0.008
0.008
0.14
0.008
0.008
D.14
0.008
0.008
0.008
0.008
PP
p.o0n
L4.73
D.26
p.00B
0.008
Dud4
g.008
0.00e
0.008
0.0c8
0.008
0.008
0.53
0.00B
0.008
0.0oB
0.008
0.008
0.004a
0.26
0.004a
¢.008
.Gu00B
0.008
0.00B
0.008
0.008
0.00B
D.QCB
0.008
0.008
0.008
0.00B
0.008
3.21

Sm

ppm=$

10.00L
10.00L
10.00L
0.004
10.00L
G.G0a
10.004
0.008
0.008
4.008
¢.008
D.o608
10.00L
0.00s
0.008
G.008
10.00L
0.cos
0.008
10.00L
0.008
C.008
0.008
¢.o008
10.00L
10.00L
10.00L
10, 00L
10.00L
10.00L
10.00L
10.00L
10.00¢
10.00L
10.00t
10.00L
10,001
10.00L
10.00L
10.,00L
10.00L
10.00L
10.00L
10,500

“10.00L

10.00L

*10.00L

10.00L

10,001
“10.00L

sn

ppm=$

1.50L
3.40
1.50L
10.00L
1.504
14,000
1.50L
10,000
10.00L
10,004
10.60L
10,00L
T.50L
i1G.00L
10, 00L
10.00L
4.10
10.00L
10.C0L
1.50L
10.00L
10,004
10.00L
10.00L
3,80
1.50L
1.50L
1.504
270
1.50L
1.50L
3.90
1.50L
1.50L
T.50L
1.500L
Te50L
1«50L
1.50L
1.50L
1.50L
9.40
1.50L
4.20
7.30
6.30
1.50L
1a50L
1.504
4,10

Sr ppmNA

D.008B
G.C0o0B
0.00a
0.008
0.008
0.008B
735,00
0.008
0.008
1030.00
0.008
0.008
0.008
0.008B
747,00
0.008
929.00
1060.00
0.008
0.008
- 977.00
0.008
0.008
0.008
0.008
0.008
D.00B
543.00
0.008
0.008
0.00p
0.008
0.008
2.008
774,00
p.0Ce
t.008B
0.008

O.008

1940.00
¢.008
g.008
0.008
0.00B
0.00B
0.008
D.00B
D.008
0.008

e85.00

Sr ppuis

200.00
1400.0C0
790.00
1400.00
560.00
910.00
1000.00
500,00
1800, 00
160G.00
1200.00
1600.00
630.00
1400.00
720.00
730.00
g4d.00
1700.00C
5000.006
720.00
1800,00
470Q,00
2300.00
2000.00
1400.00
430.00
1300,00
620.00
490.00
930.00
1100.00
1100.00
76000.00
teqo,00
230.00
980.00
1500.00
1900.G0
1200.00
4000,00
820,00
1700.00
1600,00
2700.0G0
6700.00
18000.00
1400,00
460,00
110,00
§%0.00
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SAMPLE

1064=-0380
1068-280
1046C-080
T06D=D80
107A=B80
107B=08&0
107¢-p80
1070=-080
T0TE=NB0
108A=~0pR0
108B=-080
108C-D8D
108b-080
11CA=DEO
T1TA=BRD
1118=-080
T124-D80
“13A-080
113B8-080
P14 A=DBD
115A=DA0
1158-b80
115¢~080
116A=-D8D
117E=D&O
117C~D80
1175-020

S¢ ppm=§

3.80
1.30
3.00
5,30
3.60
3.60
2.00
2.9
1.50
4,70
5.10
3.&Q
Z.80
3.50
1,60
2.50
3.00
1.50
1.40
1,20
2.00
1.70
3.4
2.6C
3.50
1.50
1.80

S5e ppm=X

0.10L
D.10L
.30
D.10L
0.10L
0.10L
0.%0L
11.00
Oa30L
0.10L
6.70
D.10L
8.90
1.10
0.10L
0. 10L
D.10L
D.10L
0.10L
.50
0.10L
0.108
3.00
0.10L
0.10L
0,101
0.100L

Se ppm~§

D.008
0.008
0.008
0.00B
g.008
t.008
0.008
0.008
0.008
0.008
_0.008
0.008
0.0048
0.008
0.008
d.00R
¢.008
0.008
¢.0Dn8
g0.008
0.008
0.008
0.008
D.008
0.008
f.0D0B
0.008

Table 1D.;fTravertines;continued

si02X-x

0.008
p.00B
0.008
¢.008
0.008
0.008
G.008
0.008
0.008
0.008
0.008
G.pog
0.C004a
0.008
g.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
.008
0.008B
0.008
0.008
0.008

51X=-5

2.30
0.92
0.93
06.32
3.00
1.60
1.00

2,20
0.41
3.60
2.30
3.10
3.50
2.00
0,41
1.30
0.23
0.51
0.13
0.48
1.10
0.52
1.90
2.%0
1.7C
0.39
0.76

Sm ppmNA

1.7

0.C08
0.008
¢.008
D.008
0.008
g.008
0,008
0.008
0.008
0.008
J.008
0.008
0.008
0.40

0.00B8
0.008
0.008
G.0C8
0.008
0.008
0.008
0.008
3,34

c.0o08
0.008
0.408

Sm ppm=§

10.00L
10.00L
10.00L
10.00L
10.00L
10,000
10.00L
10.00L
10.00L
i0.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
“10.00L
10.00L
10.00L
10.00L
A0.000
10.00L
10.000L
10.C0L
10.G0L
10.000

&N ppa=%S

1.50L
1a50L
1.50L
1.50L
T.50L
50t
1.50L
4,80

1.50L
Te50L
1.50L
1.50L
1.50L
1. 500
1.50L
2. 80

2.50

3.10

3.30¢

1.50L
1.50L
1.350L
1.50L
4,30

1,50L
2.90

4,00

Sr ppmiA

469,00
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008B
¢.008a

- 0b.00m
c.ade
0.008

2740.00
0.008
0.008
C.008
.008
0.008
0.008
0.008
0.008

1600,00
0.0G8
0.008
0.0G08

5r ppe=S

810,00
2100.00
1800.00
2100.00
1400.00

940.00
2200.00
2900.00

800.00
120C.00 |
1306.00
1000.00

800.00C
14600.00
2300.00
2100.00
£200.00

E90.4Q0

900.00
1600.00
1300.00
1000.00
1000.00

980,00

3000.00

3300.00
1500.00
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SAMPLE

15=p7%
2E=D79
£8=D79
6C-D79
78=D79
70=p79
TF=D79
71-b7%
TI1R=D79
71=p79
83~p79
BC~p79
80~p79
EF=-D7%
PA=D79
10A-p?¢9
108-579
10C~-b79
1007079
118079
11C-pag
13¢=p79
15A-D7%
15(=-079
17A=079
1TAR=DT
20A~D79
20C=b79
22A=pTY
22¢=D79%
23&1D79
2ig-079
2IC-n79
23CR=D79
Zﬁhfb?q
248-p79
24C=D70
24b=079
ZLE=DT®
2LF=D79
26A=DTY
246B=079
260=079
24E~DTH
27¢C~D79
27CR-DTO
Ioa~-079
Z2A=D79
33A-D79
33AR=DT79

Ts ppnNA

D.0D8
0.008
0.008
C.00B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
D.00B
0.008
N0.008
0.008
¢.008
p.ocoe
0.008
0.00B
¢.008
0.008
0.00a
0.0C8
0.0C8
0.008
c.ace
0.008
0.008
0.008
0-008
‘0.008
0.06
0.00n
g.o008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.009
c.00B
c.0GC8
D16
0D.00p
0.00p
0.008

b ppmNA

0.008
0.008
0.00p
0.008
0.00®
0.008
0.00®
0.008
0.008
0.008
0.008
.0.0Ga
c.008
0.0608
0.008
0.00p
0.008
0.008
c.00B
0.008
0.008
0.00B
t.008
0.008
0.008
0.008
0.008
0.00B
0.008
c.008
0.008
0.008
0.05
G.008
0.00R
0,008
0.00B
0.00B
0.00a
0.008
0.008
D.0DB
0.008
G.003
0.008
0.9008
0.10
0.008
0.008
0.00R

b ppm~-5

0.00m
0.008
0.008
0.008
0.008
0.008
0,008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00m
0.008
c.008
0.008

s G.008

0.008
0,008
0.008
0.008
3z2.00L
0.008
g.008
0.00CB
0.008
0.008
0,008
0.008
0.008
32.00L
0,008
0.gos

0.008-

0.008
0.003
G.008
0.00a
0.008
0.008
0.008
¢.008
0.008
0.008
32.00L
0.008
0.00B
0.008

Table 1D.;;Travertines;continued

Te ppr=s
50.00L
50.00L
50.00L
50.00L
50.00¢
50.000L
50.00L
S0.00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
530.00L
So0.00L
$0.00L
50.00L
50,004
5Q.00L
S0.00L

G.Q08
50.00L
50.00L
50.00L
50.00L
50,001
50.00L
$0.00L
50.00L

0.008
S0.00L
50.00L
$0.00¢
50.00L
30.00L
50.00L
50.00L
50.00L
SG.00L
50.00L
50.00L
$0.00L
50.00L

¢.000
S0.00L
50.00L
50.00L

k5

Th ppmNA

12.00L
3%.00L
29.00L
42.00L
180.00L
11.00L
.39
4.00L
7.80L
130.00L
28.00L
8.80L
31,004
29.00L
15.00L
63,00L
32,000
9.00L
12,00t
e0.00L
7. 30L
10.00L
3.00L
3.20L
43,00L
$2.00L
51.00L
3.20L
1.00L
23.00¢
46..00L
21,00L
D.294
23.00L
t7.00L
16,001
32.00L
84,001
11.00L
2.90L
22,0040
12.00L
44008
20.00L
13.00L
15,000
1,27 %
D.10L
0.94
0.85%

TiOZXfX
0.00B
0.008
0.00B
0.008
0.008
0.00B
C.008
0.008
0.008

G.008 .

0.00B
0.008
0.008
0.0GCB8
0.008
0.008
0.CDB
p.0C8
0.02¢4
D.008
po.cGBe
1.06

0.02L
0.008
0,10

0.1D

0.00B
0.008
0.00B
0.008
0.008
0.00a
0.008
0.06

0,008
¢,.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
o.o00l
0.008
G.00B
0.00B
0.008

rix:s

.05
0.04
0.14
0.04
0.03L
0.03
1.10
0.03L
0.03L
0.03
0.10
0.03
D.0S
0.04
0.38
0.23
0.03 .
0.03L
0.08
0.06
.71
0.03L
0.02
0.07
0.07
Q.09
0.03
0.07
0.03L
0.03
0.03L
0. 05
0.0¢
0.04
0.04
0.904
0,04
0.03¢0
0.03
d.09
Q.27
0.33
0.05
0.03L
0.03L
0.02
0.031L
0.03
0.03

TL ppmjs

10.00L
20.00L
j0.00L
10.00L
10.00L
10.00L
10.0CL
10.00L
10,00t
10,000
10.000
10.00L
14,00
10.00L
10.00L
10.00L
10.40L
10.00L
10,000
10.00L
10.00L
10.00L
10.00L
Lo60L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10.00L
10,000
4, 60L
10,004
10.C0L
10.00L
10.00L
10,001
10.00L
10,000
. 10.00L
. 10.00L
10.00L
10.00L
10.04L
10.00L
4,600
10.00L
10,000
10.00L

Tm .ppmNA

0.008
0.00¢
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.00B
0.60B
0.008
0.008
0.008
0.008
0.008
0.008
g.008
0.008
0.008
0.008
0,008
0.008
p.008
0.008
t.008
0.008
0.008
0.008
g.00s
0.008
0.008

0,008

¢.008B
0.008
0.008
0.008
0.o00a8
0.008
0.00m
0.06

t.008
0.9008
0.008

U ppmDN

37.20
163.00

114.00

182.00 °

451,00
30.%0
1.32
.21
19,60
285,00
106.00
18.%0
129.00
120.00
3%.10
86 .80
133.00
18.%0
37.50
75.70
12.90
30.10
2475
1.69
164,00
181.00
222,00
2.7%
115,00
89.340
59.80
74,20
144,00
77.00

42.00 -

48,80 .
134.00
180,00

31.90

1.58

T7.20

J4.50 .
1?73.00

§9.40

41,460

54,60

55.00

10.80

72.00

67.60
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SAMPLE

338=030
33C¢=080
33E~b80
ISA-DTY
I5AR=DSO
3I5B=D79
ISBR-D30
ISC=079
350~D7¢%
36A=079
3éB~p79
T4C=D79
36D~580
ATA=DT79
I7p=D79
3I7pR=-D79
37E-D8D
39Awp?9
19B=-n79
39C=p7%
LOA=DT7Y
LIA-~079
L2A=DT79
LIA=DTY
82A-DED
BLA-DBD
85A=-DE0
86A~DRO
B&E=DBO
B7A=DBO
89B=080
0A-D80
?1A=-DBO
P2A=-ng0
@3r=Dp80
93B=~D30
93I{-D80
Q4L A=DB0D
94B-DBR0
o4b=~DBRD
54=b80
GTA~DBA
9FA-030
100A-DRO
100B~b80
100L-b80
101A=-D80
102A=D30
104 A-DAD
105A=-DR0O

Ta ppmNA

D.008
0.008
0.008
g.00p
0.008
0.008
G.05
0.00B
0.008
D.03L
0.008
0.00B
0.003
0.008
0.94
0.008
‘D.81
0.04
0.008
0.008
0.0%
0.008
0.008
0.008
0.008
0.008
0,008
D.14
0.008
. ¢.00m
0.008
g.008
0.G60n
0.o08
0.08
D.0o0B
0.008
0.009
0.008
0.06
0.00m
0.008
0.008
0.00R
¢.0Q08
0.008
0.008
0.008
0.008
Q.47

Th ppmNA

0.008
0.00B
0.008
0.008e
0.0C8e
0.008
0.03%

0.008
p.008B
0.01

0.008
0,008
¢.00B
0,008
g.80

0.00B
0,59

0.03%

0.008
0.008
0,05

0.008
0.008
0.00e
t.00%
0.008
0.C0R
G0.04

0.008
0.008
D.008
0.008
0.008
G.008
0.04

D.00B
o.cop
0.00R
G.00R
0.03

0.003
0.00R
0.00B
0.008
0.008
0.008
¢.00D8
0.008
0.008
0.32

Tb ppm=S

32.00L
3z2.00L
1z2.00L
0.00B
32.00L
0.00B
32.00L
0.008B
0.008
0.008
0.008
0.008
32.00L
0.00B
0,008\
p.008
32.00L
D.008
0.008
52.00L
0.008
0.008
0.008
0,008
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
32.00L
Iz2.00L
32.00L
32.000
3z2.00u0
32.00L
32.00L
32.000
12.00u
32.00L
32.00L
32.00L
22.00L
32.00L
1z2.00L
32.00L
32.000L

Table 1D.ffTravert(nesécontinued

Te ppm=sS

0.0C8
0.008
0.001p
50.00L
0.008
50.001
0.C0a
50.00L
S0.00L
5G,00L
50.004
30.00L
0.008
50.00L
50.00L
50.00L
0.008
Sd.00L
50,000
G.008
S0.00L
50.00L
50.00L
50.00L
0,008
0.008
0.008
0.008
0.008
0.008
G.008
0.0048
0.008B
0.008
0.c08
0.008
0,008
0,008
g.o0m
0.008B
0.008
g.008
0.00B
0.00B
¢.008
0.008
0.008
pD.co8
c.008
0D.00a

Th ppmNA

Sa.20L
6. 604
7.10L
0.57
25.00L
13,000
0.35%
17.00L
28.00L
D14 ¥
0.39
(R
52.00L
10450
11,60 ¥
7.10
9.95%
0.25 %
0.24
b.10L
0.50 %
0.10
0.35
1.81
58.004L
5. 80L
5.90L
D.55 %
¢.50L
14,00t
19.00L
17.00L
2D.00L
50.00L
0.45%
20.00L
23.00L
25.00L
62.00L
0.t0 %
4. 40L
E.20L
8.50L
33.00L
48,000
22.00L
4100
4.30L
7.60L
.49 E

Tip2X=x

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.00a
.02
0.008
0.008
0.00C8
0.008
0,47

0.008
0.008
0.02L
G.008
0.Q0a
G.04

0.0Q0R
0,008
0.008
0.008
0.008
0.G08
¢. 008
0,008
0.008
0.00m
0.C08
0.008
0.008
0.008
0.008
0.008
0.008
D.0CB
0.00B
0.008
0,008
D.00B
0.008
0.008
0.008
0.00B
¢.008
¢.008
c.008

‘TiX=3

0.01
06.02
0,02
0.03
0.02
0.03L
0.02
0.03L
0.04
0.03L
0.03¢L
Da%4d
0.02
.33
D.3i
0.32
0.1¢
0.03¢L
G.03L
D.15
0.03
0.03L
0.03L
.07
0.01
G6.07
0.01
0.04
G.02
0.01
0.04
0.07
0.12
0.03
0.01
D.00L
.02
0.02
0.02
g.02
0.04
0.05
0.00
0.12
t.06
c.10
0.10
0.08
0,04
0.09

TL ppa=3

L.60L
4.600L
460U
10.00L
4460L
10.00L
44601
10.00L
10.00L
10.000
t0.00L
10.00L
L.60L
10.00L
10.00L
10.00L
4.60L
16,00L
10,.00L
4. 60L
10,000
10.00¢
10,000
10.00
4.80L
4,400
4.608
L.50L
4. 60L
4,60
4,601
4,601
5.40
4.60L
L.60L
4.60L
4.60L
4,600
4,600
- L.60L
4.60L
4.60L
4.60L
4.60L
4.60L
L.460L
L.60L
L.60L
L. 60L
4.60L

T ppmNA

8.008
0.00B
0.0G08
0.008
0.008B
0,008
0.02
0.008
0.0c8
0.008
0.0oe
0.008
0.008
0. 008
Oobd
0.00B
0.20
Cc.0ML
0.008
d.008
D.02
0,008
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
" 0.008
0.008
a.008
0.008
0.008
0.008
¢.008
0.01
0.008
g0.008
" 0.008
G.008m
0.008
t.00p
0.008
0.008
0.00R
.16

v

ppaDN

7.36
6.59
Ta17
Ba.g8o0
57.30
41.50
32.10
53.00
114,00
113,00
65.20
31.50
147,00
2.99

4 .80
5.13
3.24
33.50
48,80
B.67
55.00
201.00
32.00
117.00
174 .00
5.78
7.51
53,40
24,30
34.50
L4 .90
52.%0
&7.20
210,00
41.30
67.30
65.40
90.30
200,00
64 70
3.07
17.40
16.20
85.80
193,00
74.00
2.0%
&.28
12.30
7.77
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SENMPLE
10s4-0R0
10&E-CRE
1260 -080
1346 -080
e -p30
1575 -D8G
1570 -8
TASs-0RY
1T07F ~0 80
Tl =-nRD
T8 -G080
1C8 =820
108 -DAD
1102 -0Bso
110 a-0830
190 -030
1122330
11 e -pRG
11 3i:=-28%
174 8=-D30
1127 -080
11:=-380
Y1:4-030
T1é&2-DAG
1T 7ii~-68A
1170080
117 L-080

Té ppoNA

Ju2é
0,008
0.008
0.008
0.008
0.008
c.o0a
J.¢08
b.008
G.00B
0.008
0.008
c.noe
0.0CB
0.11
‘C.0Ca
9.008
¢.008
G.00B
0.008
0.008
G.008
0.008
1.13
¢.004a
0.008
0.008

Th ppmhia

0.17

0.one
0,008
0,008
0.008
0.008
0.008
0.408e
a.Gue
0,008
n.0ng
0.5
0,008
0.008
0.0+

0.008
g.008
g.0oon
0.008
g.ans
0.008
0.008B
0.008
0.35%

0.608
0.008
0.008

Tt ppm=%§

312.00L
32.000
32,000
32.00L
3¢.00c
F2.00L
32.06L
32.00L
32,000
32,000
39,00

52,001
32.00L
32.00L
32,000
32.00L
lz.00L

' 52.0G00

jz.oou
32,001
3z2.00L
3¢.00L
52.00L
12.00L
32.00L
32.00L
32,000

*% Th data indicated by a "#" ywag

Ly neutror activation analysis,

Table TDB.

Te opm;s

0.008
0.008
d.008
0.0cs
g.002
d.008
n.coe
0.008
0.00Ck
0.008
D.G06&
0.008
.008
0.G0B
0.005
0.00n8
0.008
¢.0Cs
0.008
G0.008
0.0083
0.008
0.008
p.00s
g.008
0,008
0.00e

determined by neutron activation; all other Th data were determined

==Traverfines=continued

e I

Th ppmNA

.37 %
§.90L

13.00L

164.000

13.000

19.000L

TE.GOL

22,000

27,000

21,001

S7.00L

21,000
65,000

6. 70U

0.47 %
11.00L

12.00L

20,0901

8.400

12.00L

4. 900

27.00L

52.00L

.13 #
23.00L

9.20L

29.00L

Tiog¥=x

0.008
0.008
0.00®
o.008
g.o0a
0.0G08
4g.008
t.0¢8
4.008
G.098
0.00s
U0.008
0.008
0.008
0.008
0.008
0.008
D.Q08
0.a08
0.00R
0.008
0.008
0.G0B
10.008
0.008
0,008
0.4J08

TiX=~5

B.05
D.43
.00
c.onu
0.08
C.04%
0.03
0.0%
g.01
.05
0.04
G.04
0.06
0.03
D.o2
0.07
.00
g.02
0.80
g.02
06.02
0.0t
0.15
0.09
0.0%
c.n2
0.04

TL ppm:S

44604
L0000t
4.80L
Lo60L
4.60L
4 60L
Ao60L
4o 600
4400
ho60L
4,600
bLé0L
4. 560L
L &0L
H.60L
42600
4,80L
4,601
G 60L
4,600
4.60L
4.460L
4.60L
L.60L
4.60L
h.60L
4,600

Tm ppmiA

0.30

0.008
0.008
0.008
C.Q0B
g.008
0.Gos
g.008
g.008
0,008
0,008
0.00a
0.008
0.o0ce
0.008
0.008
0.008
d.008
0.008
0.008
G.G08
0.008
0.008
0.008
0.008
0.n08
0.008

U ppmEN

35,60
c.e0
3.0
33.%50
34,30
43,20
39,40
79.%90
67.30
72,90
236.00
55.40
192.00
12.%90
141,00
26480
21.90
71.40
15.10
I6.70
12,40
103,00
g1.10
14.40
86,00 .
21,40
T2.80



Wi

SAMPLE

10~0D79

2 E=BTH
eB-D79
6C=DT79
TH=DT79
Tp=D79
TF=D79
71-D79
71i=p79
7i=DT79
8ii=D79
Bl =-D79
BL=-D79
BRf -:D?g
9A-DT79
10A=079
108=p79
10c-079
100-079
116=D79
11¢c=p80
13C=-D79
154=-079
15C-D79
174~D79
17Ak=D79
20z==-p79
20C~-p79
22~A=DT9
22C-079
23A-D79
23p=-DT79
23.=D79
23CH=D79
24A-DT79
2LE-D79
2LC=DT79
2LD=D79
24E=D79
2LF=DT9
Z26A=DT9
263=-b79
26C=~-D79
26E=DT79
27C=p79
27CR=D79
I0A=-DT79
32A=-D79
334-D79
332AF-D79

V ppm=S

49,00
26.00
34.00
56.00
33.00
22.00
110.00
28.00
19.00
34,00
120.00
47.00
79.00
£0.00
79.00
110.00
76.00
42.00
35.00
57.00
27.00
82.00
10.00L
19.00
28.00
45,00
F8.00
55.00
71.00
18.00
£5.00
41.00
44.00
33.00
20.00
56.00
32.00
27.00
15.00
11.00
14.00
37.00
52.00
280.00
28.00
21.00
36.00
L6.00
30.00
20.00

W ppm=3

100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L

100.00L°

100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L

10.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100,00L
100.00L

10.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L
100.00L

10.00L
100.00L
100.00L

1CC.00L

Y ppm=§

10.00
17.00
19.00
12.00
14.00
12.00
34.00
12.00
11.00
14.00
12.00
10.00L
11.00
11.00
23.00
19.00
10.00L
10.00L
10.00L
14,00
12.00
29.00
10.00L
4.30
17.00
22.00
13.00
11.00
14,00
10.00L
10.00
10.00L
2.70
10.00
11.00
11.00
11.00
11.00
10.00L
10.00
17.00
17.00
16.00
19.00
12.00
11.00
3.20
12.00
11.00
10.00L :

Table 1D.JfTravertineSfcontinued

Yb ppmNA

0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.00R
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
g.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.09

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.00e
0.008
0.008
0.008
0.008
0.008
0.30

0.008
0.008
0.008

Yb ppm=S

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008e
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.15L
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.15L
0.008
0.008
0.008
0.008
0.008
0.00e
0.008
c.00e
0.008
0.008
0.008
0.008
0.008
0.18

0.008
0.008
0.008

In ppmAA

0.008
0.008
0.008
0.008B
0.008
0.008
0.008

In ppm=§

50.00L
0.00H
50.00L
0.00H
0.00H
50.00L
64.00
0.00H
100.00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00L
S0.00L
50.00L
50.00L
50.00L
0.00H
50.00L
110.00
50.00L
260.00
0.00H
0.00H
50.00L
S0.00L
50.00L
50.00L
S0.00L
50.00L
15.00L
50.00L
S0.00L
S0.00L
50.00L
50.00L
50.00L
50.00L
50.00L
50.00
110.00
0.00H
0.00H
0.00H
71.00
50.00L
50.00L
50.00L

Ir ppmNA

0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008e
0.00B
0.008
0.008
0.c0B8
0.008B
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0008
0.008
0.008
C.008
0.008
0.008
0.008
0.008
0.008
0.008B
0.008
0.008
0.008
0.008
0.008B
0.008
0.008B
0.008

Ir ppm=§

240.00
150.00
180.00
190.00
800.00
530.00
700.00
170.00
280.00
$00.00
440.00
320.00
150.00
250.00
540.00
250.00
120.00
260.00
140.00
160,00
120.00
520,00
20.00L
20.00
160.00
150.00
210.00
©00.00
L70.00
230.00
58.00
170.00
20.00
120.00
100.00
150.00
150.00
130.00
69.00
260,00
450.00
340.00
220.00
360.00
220.00
170.00
79.00
270,00
54,00
20.00L



SAMPLE

338~030
330-Dp80
ot FI3E=030
I5A=079
ISAR-DRD
150-57%
3153R=083
I5{=~079
550=079
364-D7%
3450~5779
346C=D7Q
T4HD-DED
ITAa-n79
A¥he~DiG
EZVOR=DTY
IPE-D3T
3?("\"3?9
I9B-D79
IRL=079
LJA=D??

- B, Wl
428079
L3A=DTF9
géa~083
dLa-pan
Eia=DRD
LA=NE]

[ e ]

3 ~d CR
[&1]
St
[ =]
o
L]

PIA=-0DEC

L 23I8-230
ALC~-DRO

YL A-pAN
LE=580
FLo=nRA
$%a-pRN

} STa=-0R{
99 a=0RD

M a~-n30

) L rEn

T T -pAD
107 8-083G
1 ThZAa=2RD0
U4 a=pg1
CoSa-pHl

ey
S

G0,40
62,00
&0.00
21.00
44.00
7.80
£4.00
14,00
19,400
16,00
13.00
13,20
47,40
21,00
2L LGT
200,60
42,00
100.00
E.60
7e.L0n
15,00
9.0
25,00
5.5%0
[T
S4.00
100,00
24,00
2¢.00
45,00
A4, 00

-

W ppm=%

T0.000
TG.000
Fa.000L
100000
10.00L
100,000
10.30L
100.30L
100.000
TE0.T0L
100.000
Yo0.00L
10.0C4L
100,001
100,00
100,000
10.0CL
10G.C0L
100,300
10.0C¢
100.00¢0
100,000
100.00L0
100.00L
10.00L
10000
10,940
10.04L
T0,00L
10,0604
10.G00
T0.000
10.0CL
10,000
10,000
0.0CH
10.00¢L
10.00L
10.00L
H NI
13,000
tO.00L
10,000
10,000
19001
To.on
10.00L
T10.00L
10.00L
10,000

Y pgpm=3%

T« 80
4,30
4.50
13,00
3.30
13.00
T.500
14.00
12,00
10.00
10.G0e
23.00
1.80
31.00
F4,00
37.00
.20
10.00
10.00L
15.092
11.40
28.00
10.60L
21.00
1.60
2.80
1.500
2.70
2.5%0
1.50L
3.80Q
7.00
7.10
5,30
3.00
T.50L
2.60
2.60
3,10
G40
1.30
.50
2.70
g.an
3,60
.10
5.10
5.10
5.10
7.90

Table 10.==Travertinmes~continued

Yo ppaNA

0.08B
0.008
0.008
6,002
g.aq0s
0.008
G.11

§.008
0.608
0.08L
0,308
0.008
¢.008
0.008
2.72

0.008
1.91

0.07

0.008
g.con
G.15

0.008
0.408B
J.00a
0.003
0.008
g.008
0.14

G.008
p.oop
0.008
G.008
0.008
0.0Ce
G.10

0.008
0.00a
0.aoa
0.008
0.0v

0,003
0.009
0.008
g.00m
0,208
0.008
2.008
0.,00n
0.0CH
.91

Yb ppm=3%

D.15L
0.23

0.21

0.00B
Q.22

s.008
0.15¢
0.c0a
2.008
0.008
t.008
0.G0n
0.8

0.008
3.008
3.008
1,60

0.008
0,008
1,40

0.008
g.008
a.008
0.008
Ga 150
D.1é

D.ist
0.1sL
.50
150
D.22

b}

in ppmAA

0.008
.008
0,008
0.008
0.008
3.008
12.00
D.003
0.0038
0.dce
0.4G03
0.003
g.aoR
J.CO8
0.G0B
0.008
I7.00
g.008
a.008B
0.008
0.008
0.008B
a.4aa08
0.008
0,008
0.008
0.00s8
18.00
s.o0e
0.008
O.00a
f.009
n.ons
H.Co8
200
0,0
R
0.008
G.00A
$.00
n.0na
0.00g
0.008
3.308
a.ung
0.008
0.00B
0.008
0.008
40,00

—

In ppm=%5

23.00
15,000
15,004
0.00H
15.00L
G.00H
13.0CL
0.00H
J.00H
F0.200
SP.000
50,0320
15,001
SG.00L
50.000L
SO.00L
77.00
S0.00L
$0.00L
100,00
SO.00L
SG.T00L
50.00L
0,00H
15.000
£1.00
T5.00L
130.5C
T8.0DL
15,000
15.C00
AL 00
15,000
TS0
i5.000
53,040
15.0CL
1T5.0G0t
15,200
TS.00L
15,000
15,000
15,000
15,000
15,00L
15.00L
15.00L
140,00
15.00UL
e0.C0

Ir ppomNA

J.008
0.008
0,008
0,008
d.008
0,008
0.005
¢.00s8
0.008
2.008
G.00B
0.008
0.008
0.008
165.00
0,008
131.00
0.008
g.ocs
n.008
0.608
0.00e
0.60R
. 0GB
a.00a
0.308
a.0c0o8
0.o08
J.ane
0.o08
0.CiB
0,00
n.0ocs
0.CcoR
C.lis
ULGou
.uiln
g.0ne
o.0ne
J.oia
a.ci'g
0.t
0.8
0. GlOE
0.¢u0a
0.o08
0.0us
0. 008
{0.C08
3g.040

ir ppa=5

27.00
73.00
45,00
140,00
170,00
220.090
28.00
250.00
70,00
21.00
210,060
310,00
83.00
280.00
270,00
300.00
74.00
63.00
S&.00
110,60
230,440
100,00
63.00
220.00
15.00
L0.040
52.00
32,00
LD
31.400
40.00
3.0
i50.04
26.00
95,00
F6.00
43,400
41,00
85.00
¢3.00
91,00
47.00
27.00
77,00
S&,.00
83.00
81,00
52.00
75.00
77.00



I

9L

SAMPLE

1054=D80
10463-040
105C-380
1050080
1072-080
10?2-080
t37L=b3D
1070~020
1D?E1080
T08A-530
1N33=-p3Qd
1082+08D
1035-680
1134=03)
1114=080
1113=080
1122040
i13a~020
1133=050
1144=~052
115A-080
1153=-020
1155-080
1154=380
1578-030
1172-289)
1172=080

v

pom=3S

35.30
5C.00
§6.00
31.00
55.40
42.00
I8.00
L0.00
26,00
87,00
40.00
5%.00
&7.00
150.00
36.00
23.00
7.50
17.00
20,00
20.00
18.00
23.00
$£9.00
258,400
44 .00
19.20
26,00

—_

W ppm=S

10.00L
18,000
10.00L
i0.00L
10,3060
70.00L0
16.00L
10.30L
10.00L
130.00L
10.00L
12.00L
10.00L
10,00
190.00L
10,000
10.00L
16,004
10.00L
10,000
10.00L
10,001
19.00L
10.00L
10.00L
10.00L
10,001

Y ppn=5%

5.00
2.G0
3.20
2.00
4.90
V.80
2.10
3.30
Y.50L
_5.30
4.50
3.80
4.90
£.10
2.20
£.20
i.50L
2.20
1.50L
1.50L
14300
1.50L
4.90
5.00
3.60
1i.80
2.50

Table fp.==Travertines=continued

Yb ppmiNA

0.52

0.008
0.908
0.008
0.008
§.008
0.098
0.008
0.008
0.308
0.004
0.008
¢.0aa
0.008
g.M

0.408
0.0082
0.008
G.008
g.008
C.308
0.008
G.008
0.65

0.00a8
0.008
2.008

Yb ppm=5

D.59
0.15L
0.15L
0.15L
0.15L
0.55
D.15L
0.30
0.15L
0.38
0,50
0.29
0.59
0.45
o.27
0.23
0. 15L
0.15L
0,150
0.15L
0.7%L
0.15L
D.bd
.49
Q.22
J.15L
G.25

In ppmAA

2%.00
0.008
0.00G8
0.008
G.008
0.008
0.008
a.a08
0.%08B
0.008
d.008
0.008
t.008
D.008

14,00
0.008
0.00B
0,308
0.008
0.008
0.004a
0.008B
G.008

40,00
0.008
0.008B
0.004a

in ppm;S

15.600
15.00L
130.06
15.00L
140.00
15,000
15.00L
120.00
15.00L
15.00L
15.00L
15.00L
15.00C
15.000
15.00L
40.00
15.00L
51.00
15.00L
15.000
15,004
15.000
77,00
73.00
15.00L
52.00
100.00

Ir ppmidA

0.Q00e
D.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
¢.008
0,008
0.a¢e
0.008
0.008
0.008
0.008
0.008
0.008
g.008
.o08
0.008
0.o08
2.008
79.00
0,008
0.008
c.008

ir ppm;S

90.00
59.020
76,00
32,00
116.00
104.00
i3.00
85.00
38.040
§2.00
56.00
t10.040
$6.00
34,00
170.900
140.00
3.5G
36.00
70,00
48.00
160.00
56.00
946.00
$1.00
110000
110.00
¢0.00




e mmmam e

e A

VAR ABLE

SeQIN-x
[ -1
1-Fel223n
Eoll-2
Cath-x
Ka2tX-%
£EnN-Y
HARFR-E §
FEosYt-n
Fnag -3
Fa-nn
T=5%-4&
Ea gspm=5
Be poe-§
T omham-5
r a2pm-3
U4 opm-§
La ppm~§
o o oom-S
Hbh opm-§
Mt am-5
Pt apm-5
5¢ pom-%
4 oopm-%
5S¢ ppm-§
V oopm-S
¥ opmprel
Ir popm-%
ir ppr-%
{¢ pna-5%
S: pum-—%
Vi ppw-S
N ppr=§
Ew cpm-%
{8 pomAk

T-0X-4n
Drg (TAA
Cht CXaap
Fei-NA
KX -NA
Ex-NA
As ppmiA
Ba prmNA
{0 pomiA
Tr ppmia
5 apmia
HY nomy
LY pomAh
Mo piimha
Fb prumaa
ShoorehN4
Sr LpRNA
Ta ppmlA

TRAME-
FORMATLION

NHone
Log
Log
Lag
Log
Leg
Log
None
Log
Log
Nong
tonq
tgne
None
tone
Log
tone
ica
Log
Sune
Loy
Nene
Loy
None
MHone
Hone
Lag
Lag
log
Lag
None
Mone
None
Nonme
teg

lLag
Log
Log
hone
None
tag
Ltang
Log
Log
Mo
Loy
Mone
Log
Nane
Hpone
None
Mone
Leg

MINIMUM

8.0
0.6 . -
.61 .
5.98
10,40
2.40
0.69
3.47
0.2
0,13
.10
a.o
ien.on
F I
2r,.00
1r.an
r.un
iv.00
1.00«
30.00
¢4, 0a
5.10
.60
1.1
#Q0.00
95.00
.41
94,00
TE0,00
§3.009)
146,00
0.490
32.00a
2.204
1,00

S e R B
— O oy

R
.10
Q%00
.10
23.070
0.57
6,12
16,00
10&0, 1N
10,00«
Q.07
994 {10
4.3

— e oD

MAX TMUM

42,40
12050
5.0
11.60
13480
L.06
2,12
G.4l
2.00
0,23
B.16
0.0%
100,00
3,70
52.00
370,00
.00
TI0.00
34,00
%5040
210,049
17.00
25,00
?.50

2200G.00

9N, G0
Le.C
280.00
7I3.0D
249,00
29,00

2700
1490,00
83,10
94,00
&%, R0
12.30
&7.00
1580,00
&1.00
0.27
2250.00
7.03

MEAN DR
GEOM. MEan

39.9%
11,31
13,13
7.08
11.%4
5.19
1.30
5.98
1.50
Q.18
0.ts
0.03
[
2.26
38.57
155.84
57,43
59,97
1.75e4
54.57
BH. 68
1. 03+
5,31
2.6024)
134%.00
136,79
15,20
171,09
248,08
10%.43%ew
20,84
1.2%
I (15w
d.tFea
T.30ea

0.37
0.1%
0.%7
9.10
1.04
2.37
4. 54
001 4R
45,57
204,60
1.78
W_o%8
20.v6
1433,00
15,174
0.154n
17240.40
6.5%

STANDARD OR

GECGM. DEV.

{

.43
1.08
1.14
.26
t.O0%
1,19
1.44
J.480
1.34
1.21
6.02
1.80
208.49
0.71
8.72
2.3
16,09
1.47
S.04ue
22,12
1.83
3,17
1,33
1.B81e4)}
425.76
3z2.20
1.5%1
.31
1.5%8
TL.A5ex
3.70
0.41
31,918
1.81s=
Luiew

2.12
2,08
.63
N.8%
0.3
1.18
3,00
1,22
1.12
132.63%
3.99
1.94
.54
250,63
14.2%ew
(.0Bes
£14.17
1.31

Table 2A.--Statlacical decn for Hopi Buttes monchiquires

VALID
VALUES

PERLCENT

ASSIGNED

CoOoOooROODoROoOLOoOODO 0000

16,29

[

50,00

[ Qe R [ oo o e e e R e i ]

fitlll o R v B e

o= e I B B o e o e e Y i e e 4

WUALIFIED

Qo oOoDoDoOoDOoo O oS o

35.71

CDDDOoOo D DD

-~
.
s
L al

oo

L3-8
R4
23.08

—_
.

[=N=N

[ R I e e o e e e i R e o N ]

L
wn gn

£
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Taeble 2A.—5tatisptical dats for Hepl Buttes moochiqulted-continued . i
Th ppmua Log 6.400 17.00 0.0 1.3 13 0 .14 ¢
J opprRl Log 2.57 .00 [ V.41 14 ] ] [
In ppmAA MNone 124.00 232,00 160.00 34,55 10 [ o '
Ir pomNA Hone 256,00 338,00 431,40 103,43 10 ] o
Sc pnmidA Log 14.10 21.9¢ 16,138 1.1% IR V] 0 :
Ta ppmNA Log 468,00 160,00 2.5 1,28 16 0 4}
e ppmih Loy 33,00 268,00 T90.16 V.28 10 0 0 )
Hd prmhh L&g £5.50 12%,00 g2.41 1.25 10 Q a [
Sm pumNA MHane 12.00 22,40 17,23 1.83 10 4] o I
fu punMk tog 3.23 6,02 L, 1.23 13 o] G .
Gd ppaMA None 8.37 17.80 12.¢1 2.82 1m0 a 1} O
To opatA Nome 1.0% 1.95 1.53 0.32 10 0 0
Sy ppmiA Hone 5,23 10450 .18 1.69 10 0 o
¥h poatl Log 1.34 2,47 1.88 1,24 o 0 9 L I
Ly ppmNA tiome 0.19 9,36 D.z28 0.06 Y0 ) 0
FedX Non® F-1:] ?.55 5.84 .52 ? a o l
MEO+E Hane .01 3.15 2,24 D.a7 9 0 o] .« I
H20~% Log 0.29 1.30 0.79 1.58 9 0 0 ,
£a2y tog 0.05 4,97 3,37 3.52 9 o) 0 ,
. .,
*Lower ar upper limit of detection 1
sepPsrameters calculated from censored populations i
[+
~=Pgrantheses indicate questfonable statistics
o
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VARITABLE

FR=~aa
T-3h-R4
Fell-5
Mg¥-%
{ak-5%
Ti¥~¢
Mnoor
Ag pom~
3 puv-§
Fa crre=5§
Be ¢

Lo orm=35
cr o

tu o
La

e mpm-—S
Ga pnm~§
Ae ComAd
L3 oomAA
IL ooamAR
Se ppm-X
) ppmbn

TRANS-

FCRMEATION

Nonme
Lag
Mome
Lung
Loa
Lca
Leg
Loa
Nporne
Leog
Hene
Log
Leyg
Log
Lag
Log
Leg
Lrg
lLeqg
Log
Log
Loy
Lca
Loa
fone
Log
Fione
Loy
Log
Log
Log
Lono
Hgne
LOg
Log

Tabie

2B,=~=Statistical datra for Hopi Buttes Limburgite tuffs,

MINIMUM

D05
o.oe
LY
6.50
D.%3
0.Ccn
200.00.
n.ng
I.45
46,00
1.00+
B.50
1.60
4,20
7.50
n.7s
240
F.50
10,00+
150.00
43,00
1,.50%*
SC.00=
58.00
2.00
nD.05«
0.15+)
0.70%)
L7.25
1.13
1,30
1.00
n.75%
G.10-
1.85

MAXTMUM

0.22
0.52
20,00
10,00
26,67
2.40
600100
2.50
130,00
2300.00

¢.7
210,60
1500, 00
70.00
270.00
1600.00
130.00
94000
70.00
S000. 00w
220.00
A4.00
4On . 0o
1000.00+
30.00
6.70
3.00
5.00
510.00
30.00
720.00
77.00
73.00
32.00
1450.00

{

(

MEAN OR
GEOM. MEAN

0.11
0.06
b,02%n
7.004
6,07
0,50«

1052.65w

Q.54 ) L4
265,75} 4
59182
1,865%%
29.91
64,82
25,56
69, T5+x
12,.32%+) {
29 TG} 4
g9.91
12.02«+

1607 .45

108.3C
23 1hew
67 45+
I35.27«+
T3.81wn
2a.52we
1a2B=w
T.T0ws
129,92=%) 4
13.71%x
20,13
16.77
29.31nn
Q.25+
3.7

STANODARD OR
GEOM. DEV.

0.06
247
.84
2.00
2.75%s
L Lo
2.34aw
1.5 1mw)
31,51«
2.59
2.2T=w
2.18
3.86
2.18
2abbtn
G.12%%}
Zabd2en)
2.B6
Za25ew
2.36%s
1.57
2.18%s
.73
2.27+x
T.19%%
2.7 5w
Q. 7Fvs
2.,09%w
C.03ex)
1. 9bew
6,59
2.90
21, 24w
17.71ns
4,40

VALID
VALUES

12
12
23
29
29
29
28
29
29
29
18
29
é9
29
2
29
29
29
23
ié
29
28
15
27
29
28
28
28
27
29
22
13
13
14
9

PERCENT
ASSIGNED QUALIFIED
0 0
0 0

o 3.45

] ¢
17,24 0
20.6% 0

0 3.45
$3.17 G
48.28 0

0 0

g 37.93

i 0

0 0

4] 0
13.79 0
48,28 0
37.93 0

g i

0 20.69

¢ 10,34

0 0

o 3.45

3 GbH.bd

0 6.90
17.24 0

0 3,45

0 3,45

0 3.45
L4 464 Q
13.7¢9 0

0 4

0 0
15.38 0

0 39.13

o a

*Lower Or upper

timit of detection

welarameters calculated from censored populations

~—Parentheses

indicate gquestionahle statistics



VARIASLE

FeX-S
Mgr-5
Ca¥%-:
Ti¥-%
Mroppm-S
8 ppm=%
Ba ppm-3%
Be orpm=-8
Lo nom-5
{r ppm-%
fw 9nm-5§
La ppm-5§
Mo prm-3
Ny ppn-S
S¢ ppn-5
Sr ppr—5
V pom~5
Y aom-5%
In ppm-§
Ir ppm-5§
33Y-5
ALY%~S
Na%~5
KX
Px-5

Ga ppm-5
As ppmAy
U ppmbA

Table 2C,~-Statistical data for Hopi Buttes

TRANS-

FORMATEION MINIMUN
Lag 0.25
Log 0.12
Log g, 21
Log 0.02
Loa 200,00+
None 3.45
Log 39.00
None 0.50
Log T.00x
Log : 1.30
Log 2.70
Log 7.50
Hone 0.75
Loy 660
Log 2.20
Log 190.00
Log A.5D
Log ¢ 20.00%)
Log 11,25
Log 18,00
Loy 3.50
Log 0.26
Log 0.11
Log ’ a.15
Lojg 0.0t
Log 1.13
Lon 2.20
Log 2.74

{

MEAN OR
MAXIMUM GECM, MEAN
20,00+ d.25a¢
11.90 1.52
20,003 FITrERY
1.50% 0,22«
2200.00 T71.96»
Ta0 .00 { 27 . 7Eww)
1700.00 348,83
7.80 ( 1.77+x}
2ng. 00 T4 BRew
150.00 2T.93
21,00 14.79
170.00 L2, 16+
2666.66 { AO7.Fdwe]
540.00 L6.39
17.00 { FaS1ee)
S5000.00« T12E E9+x
580.00 59.96
64 .00 TH. 11w
230.010 4 SO.63+%)
100000+ QLB L5
53.33% 4 13.8%%e}
?7.20 2.27
3.03 Do
2.50 0.97
T.4D 4 0.09«x}
in.o0 4 B.56%n)
120.00 15.65
1450.00 53.14

clastic

STANDARD OR

GEOM. DEV.

2 RA+s
2.R3
L.22%n
J.bdee
1.89%+

( 34 _ 83s=)
2.684

( 1.67=%)
2.72nw
2.53
2.26
2.017%n

(&34, 13w}
2.63

{ 1.61==}
.36+
2.21
1.97«e

{ 1.B7=s+)
2,54

{ 1.93+x)
2.28
2adown
Z2.1%

4 S50 )
{ 2.02=x)
3.951
5.53

rocks

VALID
VALUES

29
30
24
29
29
29

PERCENT
ASSIGNED QUALIFIED

¢ 3.33

g o

0 20.0G0

0 3.33

g 3.33
51,72 a

o] 0
53,33 0

0 3.33

0 0

0 0
10.00 0
La b4 a

U o
50.00 o

o 10.00

0 o

o 3.33
61.54 0

g 6.67
30.00 0

0 0
10.00 0

0 a
43,33 b}
£3.33 0

o 0

0 g

«Lower or upper limit of detection
s«Parameters calculated from censored populations

==Paregntheses

oo
o

indicate questionable statistics
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TRANS=

Tarle 29.--Statistical

data for Heopi

Suttes travertines

MEAN OR STANDARD OR VALID PERCENT

VARIABLE FORMATEION MINTMUM MAXIMUM GEOM, MEAN GEOM, CDEV. VALUES ASSIGNED GUALIFIED
Fei-% Log n.0é 2h.67 1.02+ I 260 120 5.83% 0
Mg -5 Mone 0,102 14,00 5.43%x 4. 30w 119 0 0.83
Lan-% Mome 2.00 L2.67 ¢ 21,73} { 3.37«»} 120 31.67 0
Tin-¢ Log c.0o 1.10 O NG 2, BT ne 120 15.83 o]
M ppem-S§ LnAq 140,00 L0000 QP .5Gws Cal22nr 120 2.50 4]
33 ppm-S Loqg 20,00} 4800 .00 7G,.30s 2.B8Txe 117 9] 2.50
Co pom—5 Lo g 1.00 170.00 FodFuw F LR 118 Iy 1.567
(r pe~-5% Lca c.75% 130,00 S.62%n I.13«w 120 ?.17 0
Cu noe-s Loy 1,00« 240,00 H,.57%+ 07w 11¢ 0 0.83
La ppr-S Log 7.5%0 200,00 { 21.99++) ( 2.4b%e) 120 35.83 a
Me ppr-s Les 0.75% 1300.N0G { 15.09%r; { 3,70+%) 109 33,03 0
1 opom-T log .90+ 10,00 33,7 3an 3. 07w« 119 8] 0.53
S opRred Lo 0.75 16.00 ¢ bothew) ( 1.8%+«s) 120 45.83 ¢
Sr onne-f Lon 140,00 ¢ S000.00*) 1636,15++ Z2adlns 114 H S.00
¥V omom-f Log 10,004 220,00 37,97 2.1F%w 119 0 0.83
Y opm-% Lon 1.13 34,00 H.3was 2.3k 120 16,67 0
2r nopm-S Laa 22,10} Q07,00 102,52%» 2,509 113 [H T.67
5i%-8 Lon 0,13 $3.33 ( T2 ww} { 3.49%«) 120 45,00 o]
LR ARA Log n.nz 7.480 D.e1%x S.01xw 120 23.00 0
Nat-3 Mane n.ac .40 Q.27%+ D.5t 120 25.00 0
Kn-S Log 4.0% 3.60 0.25%~ 2.2 120 2.50 0
T-l%-pk None 1.468 13.13 10.73 2.20 62 0 0
Org CEAA Lo 0,01 2.8 D.36w= F.Thex 58 Q 6.45
(by C%&A None 3.60 12,64 10.12 2.2%9 62 0 0
fs poras Lag 0.70 500.09 T4.75 3.66 97 4] 0
U pr=t Loo 1.58 451.00 40,15 3.52 120 0 0

«Lnwer nr upper 'imit of detection

wedyrgmeters calculated from censored populations
~-23rertheses indicate.ques ionable statristics
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8y02%-X

Sin2u-x
+ALPOTY-X ...
«T-Fe2d3: ..
wagnL-x
~falXx-u
sna Y-y L,
*K23L-X .

Tid?%-v -
“PIOS%-2
=MAdN-x fasraaan

FL~84
AT-§X-atk

e ppm=5§

{u pom-5
*Mno ppm-%

Hiy ppm=3
tNi paom=5§

Fo pom=-3

¥V opom=3
=¥ onm=%5

Ga gum-5%
tAr ppmfR
*fa popmYA
«{o pomta

Cr poaNd
L5 popmbd

HE pnmHA
#L1 pomAl

Sb opomild

Sr ppaNAa
*Tx prmilh
*Th ppmiA
*i pen N

In ppnAA

Ir opmtif
a5 Aapmyh
*La parht
«fa pom¥A
*ed ppmid

m apmiA
*Eu gonMA

G¢ ppaMA

Th ppmyh

ny pprHA
v h pamNd

Lu ppmhA

Fel¥

H20+™
a H20-X
« {02X%

elog data were used

in

Table JA.-~Correlation coefflcients for Hopi

ALZOZX=X+  T-FgZ03Xs  MgO¥-x
FOIRC 103 -0.83C 100 G.1%¢ 1)
creveaees 0.05C 10 -0,760 03

1n:

LR N N L]

e etramvarsaaa-0.D7H

calculatian

CaQl-x =

“0.02¢ 1)

0.08¢C 10
-0.30¢ 100
=9.370 13}

mktreanrry

HaeQi=x =
=0,74( 10}
=0.120 1)

DL,820 13}
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g.54¢
~D,40t
=031
0.32¢
“GL5T

1
10}
160
0
107
100

Tig2x-x

G.21¢
D.a40 T
0.G0¢C )
0.58¢C 103
0.32¢ 10}
G110 1)
CLaB0 10

LI A,

P2OSY-X =
~g,52¢ 1@
D.81¢C T
0D.37¢ 16
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=0, 15¢
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aMADT-X
Fr—ag
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Ae mpn-%S
T ppe~-%
«Ho ppm-§
Nk ppn—$§
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Fh ppm~S
Vv opom-3S
=Y ppm=5
Ga ppn=5
A5 ppmA &
«Ba ppmlia
«{o pprNA
fr ppmilha
{5 ppalh
HY ppmta
¢ 1 ppmAk
b pomMA
S oppmiA
«=Ta pprAlt
*Th ppmih
all pprmlYy
In pnoad
Ir ppntls
=5¢ pnmiA
*La opmdA
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Lo prRaiA
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Gd
Th
Dy
wrh
tu
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ppstA
ppmiA
pamida

FelX
HAGeY
« HED-X
N2y

FX-AR

~0.25¢
B.anl
D.251
-0.84¢
Nn.58{
fangt
v, 24t
G.80¢
A9
n.18¢

Toble 3A, continued

T-$X~-AA = Ee ppm-5 Cu npm=3% Ho ppe
to
103
171}
103
103
HIH]
1N
m
T
TR

a.0%¢
D.01¢
-g.02¢
0.04{
[
-0.¢5¢
B.2Rt
n.2%¢
PR
.12
n.a2t

T
T
10)
1}
o
"
103
103
101}
Tm
113

~0.08¢ 1563
G.480 190}
0130 1)
~3.660 103
G.3RC T
n.0scC 103
0.37¢ 10}
T.47¢ 10%
D.72¢ 10}
C.19¢ 101}
g.62¢ 11
N304 135

0.12¢
-0,584
~0.07¢

Q.92¢
-0.,42¢(
-0.05¢
0,040
-0.46¢
~0,621¢
-D.03¢
-0.79¢

101
103
1103
LR1D]
1M
103
1)
103
111}
100
1

0.28¢
0.15¢
-D.54¢
B PRER
fl.85¢
“G.53¢
n.49¢
n.38¢
q.n&¢
-0.3nt
0,37¢

-5 a

10}
101}
102
107
1mm
103
103
103
1m
10y
11)

Nb ppm=~S Kt ppm-5* fb ppm-§ Y ppm-3 Y ppm=~% =
~0.1R(
0.32¢
-0,09¢
-0, 731
O,46¢
a.06¢
0,224
g.29¢
0.B0O¢
9.27¢

N.66¢

1}
107
10%
10}
103
103
103
10l
11m
103
11}

0.18¢
-0.73¢
-0.19¢

0.80¢
-0.044
~0,25¢
-0.184
-0.38¢
~0.751
~0.54¢
-0.641

0
107
LLEY
107
107
1ay
103
1)
i
107
11

-0.46¢
-0.04¢
D.468¢
0.08t
~0.31¢
D.56¢
0.13¢
D.01¢
0.52¢
D.78¢
0.0u¢

10}
10)
103
Q)
ta)
10)
10}
10}
0}
03
AP

h.11¢
0.25(
-p.ary
=0.46¢
D,72¢
~0.38¢
0.42¢
D.64(
O.28¢
-0.23¢
0.50¢

100
mn)
10}
10}
100
1
103
10)
107
10}
111}

-0,05¢
G.51¢
=013
-0,42¢
0.374
0.01¢
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0.49¢
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0.0¢
B.63¢
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sSio2x-x
“AL203X-x
*T=-Fe203X
eMy0T-X
aCany-x
*NalO0X-X
"K20%-X

Ti1022-%
“P205X~-X
*MnOX-X

FX-

AR

*T=-SX-AA

Ae
C(u
*Mo

ppm=S
ppm=5S
pom=S

Nbh ppm-S
eNi ppm-S$
Pb pnm=5
V ppm=5
*Y ppm-S
Ga ppm=35

sAs
*Ra
«(o

Cr

pumAA
pomNA
pRmNA
ppmNA

*(s ppmNA
Hf ppmNA
sLi ppmAA
Sb pomNA
Sr pomNA
tTa ppmMa
*Th pomNA
*U pprbdN
In ppmAA
Ir ppmNA

=S¢
tLa
o(Ce
s Nd
Sm
“Eu
Gd
Tb
Dy
eYh
Lu

pomNA&
ppmNA
pomNA
pomNA
ppmNA
ppmNA
ppaNA
ppmiNA
ppmNA
ppmNA
ppmNA

FelX
H20+X
* H20-%
* co2x

Table 3A, continued

Ga ppm-5 As ppmAAe Ba ppmNAe Co ppmNAs Cr ppmNA (s ppaNAs Ht ppmNA Li ppmAAe Sb ppmNA Sr ppaNA
N.13C 1M 0.07¢ 10D n16C 9) D.260C 9 0.75¢ 92 0.03¢ 10) =0.63C 9) =0.67¢ 10) =D.15C 8) =0D.L1C 9)
0.78¢ 10) =Nn,0B(C 10) 0.30¢ 9) =0.78C 9) =N.83( 9) =0.18C 10) 0.32¢ 9) =-0.14C 10) =-0.16C 8) 0.36¢C 9
D.06C 10) =0.47C 10) =-D,13C 9) ~-0.43¢C 9 -0D.88C 9) =0,05¢C 10) 0.70¢C %) 0.31¢C 1M =D.14C 8) D.42¢ 9)

=0.53C 10) =-D.&7C 10) -D,18C 9) 0.83¢C 9 0.76C 9 0.09¢ 10) =-0.66¢C 9) =-0.06C 10) =-0.38¢ B8) =0,57¢C %)

-0.18( 10) N.R&4C 1) -0,02¢C 9 =-D.17¢ 9 =D.12¢C 9) 0.19¢ 1) 0.23¢C W) 0.19¢ 1) 0.37¢ 8) 0.31¢C W)
0.0&4C 10) =-0.47C 10)Y -0.26C 9) -=-0.05C 9) =0.63C 9) 0.10¢ 10) p.s2¢ 9 0D.35¢ 10) =0.14( B) 0.19¢C 9
0.50¢ 10 0.23¢C 102 0D.73C 9) -0.28C W) 0.07¢ 9) =0,10¢ 1M D.22¢ 9) =0.06¢C 10} 0.04C B) 0.55¢ 9
0.&4¢ 10) N.14€C 10) =0.17¢ 9) =0.18(0 ®) =0.440 %) 0.35%C 10) 0.46C 9) =0.29C 10) -=0.4%¢C 8) 0.19¢ 9)
0D.51¢ 10) 0.40¢C 1M N.3%¢ 9) =0.57C %) =0.79¢C %) =0.04¢C 100 D.94C 9 0.60¢ 10) 0.39¢C 8) 0.85¢ 9)
n,21¢ 10) =0.21¢C 1) D.2RC 9) =-0.29¢ 9) =-p.72¢ 9) =~-0,06C 10) 0.77¢ 9) 0.76C 10) D.14C B) 0.71¢ 9)
0.37¢ 11) 0.44¢ 11) =-0.06C 10) =0,57C 10) =0.77¢ 10) =0.13C 11) D.48C 10) 0.19¢ 11) D140 9) 0.54¢C 10)

=0.25C 11) 0.22¢ 11} =0,15¢C 10) =0.13¢ 10) =0.17¢ 10) =0.28( 11} =0.11C 10) 0.18C 11) =-0.01C 9) 0.15C 10)
p.50¢ 14) 0.67C &) 0D.22¢ 10) -0.55¢ 10) -0.78¢ 10) -0.22¢ 11 0.77¢ 10) 0.42¢ 11} 0D.18¢C %) 0.64C 10)

=N.19¢C 14)  =D.47C 14) 0.03¢ 10) 0.76C 100 0.76¢ 10) 0.2BC 11) =0.51¢C 10) =-0.11¢ 11) =-0.50C 9) =0.45¢C 10)
D.O4C 14) 0.54C 14) =0,10¢ 100 0.05¢ 10 ~-0.14¢C 10) =-0.08¢C 11) =~0.05¢ 10) 0.29¢ 11) =-0,20¢ ©) 0.13¢C 10)
nN.52¢ 14) 0.53¢C 14) 0.27¢C 10) =~0.67¢C 10) =-0.B82¢ 10) =-0.34C 11) 0.77¢ 10 0.56¢C 11) 0.59¢ M 0.79¢ 10)

=0.73C 14y =-0,22¢ 14&) -0.30¢ 10) 0.81¢ 10) 0.87¢ 10) 0.34C 11)  =0.66C 10) =0.32¢ 11) =N.34C 9) =0.64(C 10)
N.4RC 14) =N,22¢ 14&) D.46¢C 10) ~0.01¢ 10) =0.29C 10) =0.15C 1) 0.468¢ 10) 0.57¢ 11) =0.05¢ 9) 0.58¢C 1)
D.01¢C 14) D.47¢ 14) =-0.,12¢C 10) =0.18¢C 10) =0.26C 10) 0.01¢ 11) 0.20¢C 100 0.13¢C 11) 0.01¢ 9) 0.18¢C 10)
D.47C 14&) 0.38C 14) 0.01¢ 10) -0,.55( 10) -0.85( 10} -D.22C 11) 0.61¢ 10} 0.38C 11) 0.02¢ 9) D.48¢C 10)
sessasanesss 15l 14) 0.58¢ 10) =~0.60( 10) ~D.S4¢ 10) =0.28¢C 11) 0.54¢C 10) 0.15¢ 11) =-0.01C %) 0.56C 100

sssssssssssnsssnavssnsss Da140 10) =019 10) ~0,17¢ 10) =0.14¢ 11) 0.37¢ 10) 0.31C 11) D.72¢ %) 0.45¢C 10)

seansnsnsessnsnsnsenansssnsnnsensese~Dedd( 10 =0.00¢ 10) =D.38C 10) 0D.34C 10) 0.32¢ 10} 0.48C W) 0.72¢ 10)

seesessssiesesseesessensRsanesensseresansenanens Usl1( 10) n.62¢ 10 =-0,42¢ 10) =-0.28¢ 10) =-0,52¢( 9) =0.60¢ 10}
SR SRS SRR FE AR S s R sl e s s arenEsnea sy DXl 100 ~0.68¢ 10 =050 10) =0.09C 2) =0.54L 10}

S e e e SRR T SRS RN R s SR e e e e PR R e s R s e e ae e Do VOL 10D =0.41¢ 11) =-0.38¢ 9) -0.346C 10)
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Table 3A, continued

fon

3
“ ' Ta ppmNAa Th ppmHAs U ppwmDN » In pombA Ir ppaNA 5S¢ ppmNAs La ppmNAs {e ppaNas NHd ppmNA« Sm ppmNA
902%-%  -D,E9{ 9) -Q.NE{ 1M G.Y80 10 -0.57¢ 9y -0.g2( 9} Q.73 9 -0.84C 9} ~0.69( 9} -0.70C %) ~0.49( 9}
*A{20%%-x D00 9 0308 ) 0,240 10 D.&FC  9) 0.33c 9y =0.37( %) a.3%( 9} 0.%&6¢0 %) 0.40¢ %3 G.320
o) sT-Fe205x N.78¢ %Y -0.10¢ 10% ~0.D%¥{ 1) 0.75¢ 9} D724 %) ~Q.480 9] G.62¢ %) g.87C N g.70¢ 93 g.7v( 9}
P NY - ~0.69(0 %) -0.53C 10) =-0.04( 10} ~0.560 9} -0.66( 9 D.S9C 98 =0.59¢ 93 -D0.45¢ %) -D_.6BC 91 -0,59C €I
fCadi-x 0.220 9} 0150 13)  -D,18C 10y ~D,19C ) 0.21¢ 93 0,074 9} Q.0%C 9 0.13¢ %) 0.150 §1) 0.13¢{ 93
O “NalOX-A 0.560 @) N,14( 10 0,140 107 D.72¢ 93 0.52C %) -0.70¢ ) 0.58¢( %) 0.58¢ 9 0.5%%¢C 91 .10 93
“L2NLx n.21¢ %) 0.270 10} O.5BC %03 0.110 9 B.YBE 9 D.124 9} 0.14( 93 0.13( 93} Q170 9} g.21¢ ¥
Tionzr-u D.e1g oy G.16C 10 -0,22¢ D 0,250 %) 0.50¢ %) 3.00t @) Q121 %3 J.21¢ 9 0.25¢ %) a.2rc %)
Q 2IN5Y-X I o Q.740 10 0.,15¢C 1) 0.85¢ ®) G.%%¢C 9y -0,B20C %) .93 9 a.9%4¢ @) g.270C ) 0.95¢ 9}
sMRD LR 0.8%( 9} 0.% 0 10} 0,150 10) 0.87¢ % 0.72¢ 9y =0.840 92 0.89¢ %) 0.87¢ 9 0.87¢ 9} 0,90 #)
FL-AA 0.73¢ 10} 0990 11 =D,12( 11 0.2t 14y 0.71¢ 10y ~0,47¢ 10} D.47( 1) 0.56¢ 10} G.6%( 10) Q.s1d 102
< *T-5%84 D.080 10 =0.130 11} 0,04¢ 11> ~0,080 10y -0.09( 1) 0.02¢ 30)  -0,t7¢ 10)  =Q.33¢ 10) =0,12¢ 10} 0.42¢ 10}
He ppm=S DAL 10} N.%&0C 14) D.16C 1L 0740 1) N.77¢ 10y -0.7at 311 Q. 770 10} 0.78¢ 10% g.84¢ Y01 0.86{ 102
Tu ppa=S ~NL6TC0 10y ~0.S51C 14) 0,204 14 -0.%60 10%  -0.54{ 503 0.670 100 -0.530 10>  -Q.58{ 103 -0.58¢ 10} -0.53C 10}
G *Mp ppm=3 0,050 107 0.280 14 =0.200 14> ~D.11¢ 10)  -0.064 100 G.06C 103 -0.10C 102 -0.06¢ 1QY -0.03¢ tm) 0.8%¢ 101
Ho oppm-% DLOR90 1D G.o8€ 14) 0.12¢ 14} D.B2C 10} L7550 10y ~0.92¢ 1) 0.8a¢ 1) G.200 ) Q.90 10} 0.B5C 10}
xt ppe-s =0.790 10 -0L70C 14 =0.050 141 <D.B9C in)  -0.66¢ 10} O.BBL 10 -0.82( 10) <~0.82¢ 10) =-0.B1¢ 0} ~0.74¢ 302
<@ 25 ppe~% O.A5C 1M 0.35¢ 14&) 0.240 14} 0.43{ 10} Doaéd0 10)  -0.43¢ 1) g.640 101 O.44¢ 101} 0.66C 10D 0.70¢ 10}
¥ oppnm=35 GLIBC 10)  ~0.060 $4} B.28C 14> =0,05( 0,201 1017 ~0.0&4¢ 10} 0.03¢ 10} G.ar¢ 103 D.17¢ 10} 0.23C )
*Y ppm-§ G.6%0 103} 0.49¢ 14 D.G6a6¢ 14 Q.70 10} 0.6z 10y -0.74C 1) .64 10} 0.65¢ 100 .721¢ 1) D.74¢ 1)
o] Sa pew-% 00590 1M oS0 14} 0.141 142 Q.30 T 0.55¢ 10y -0.53%¢0 103 0,640 10} D.63C 1 0.44¢ 10} 0.5%5¢ 10}
*&s5 pprAA N,3AC 10} TL290 142 0.0&{ 141 0.05( 10} QL3610 100 -0 21¢ 1) 0.29C 10 0.36¢ 10} 0.34{ 10} G.32¢ 143
*Aa ppmKA OU560 1) 0.510 10) O.BBE 1) g.53¢ 1, 0.29¢ 10 -0.270 1) 0.50¢ ) o440 10} 0.44¢ 10} 0.42¢ 101
fa] *lo pprNA Q570 10} -0.92¢ 107 ~0,47¢ 10)  =0.6DC I0Y =D, 44C 10} 0.65¢ 10) ~-0,%8C 10} ~0.59¢ 10} -0,.61¢ 10 =D.S54¢ 10)
2] Cr pomBA ~0.790 10} -0.4%(0 10) 0.03¢ 10} =D.BZC 40 =0,.6B( 10) 0.85C 10) -0.73¢ 10 =0.77¢ 10} -Q.79¢C 10) =D.75{ 1Q)
A ppmtA =01,290 10)  =0.250 11)  ~0,.49¢ 911 ~0,350 Iy -0.2G( 1060 G474 10)  -Q.30¢ 10)  ~0.30¢ 10y  -0,%1¢ 103 «0.31¢ 10}
(] Hi ppeWA 0,980 t C.¥T0 10} N.17¢ 1) 0.82¢ 1D} D.99%¢ My -0.&470 10) O0.B7¢ ) Q.92¢ 10} 0.930 1) D.%3¢ 10y
“ i pprak _AZE 10D C.500 11}% N.146¢ 112 0.58{ 10} D47t 300 ~0.67¢ 10) Q.&9¢ 103} D.88¢ 10} g.6tC 10 0.680 1
30 ppmRY NOTRC 92 n.a2c 93 .47t ") D.27¢ 93 0.304 %) =0.440 93 0.490 91 0.47¢ o} G.41C %) D.41¢ %)
o A ppmHA D RZ{ YD) 0,820 10) D.5%C 10} 0.7 1m 0.76¢C 100 -0.68¢ 1) D.R5C 10} G.8&¢ 1) 0.85¢ 10) G.&87C 1
*Ta pOMHE 4 W srannaa « GL.RE3I0 V102 D,22¢ 1M 0.%3¢ 10} D.F50 100 -0.82¢0 10) 0.93¢C 102 G.97¢ 1 0.9 1) 0.970 1
tTh prrMA i aeeaa et ta e ~N,18¢( 14) D.B%C 1M D.721 103 -0.89¢ 103 0,95%¢ 10} g.91¢ T 0.3%¢C 10 .90 103
Q UoppmIN i iae e [ tenmamana trmrasnasa 0,300 10) D.140C 10y ~p.25¢ 10} 0.35¢C 1) f.27¢ 1) 0.28¢ 10} G.33¢ 10}
10 BPE AR Loy aunsnmomnaconcanaantntonasossrrennnneens waa 0790 103 «0,.92(0 1) D.94¢ 1) D.%924 10) 0.91¢ 1) 0.91C 10y
L L, remanan tterneanaa ees-=0.47C 10) 0.83¢ 1) 0.90¢ 103 a.92¢ 10] 0.%10 103
< *S5c ppmNa oLl - Tt Ereres sttt e a i resrararb s st averanavaaar 0,900 10 -0.B8¢ 10)  -3,87C 100 ~D.8&C 101
“La ppmNA o i s s i R A s em s aT sttt bir s e st mnman sevrastsasananaaness 0.9%0 102 0,.27¢ 1 0.954 103
“le ppmMd oL tmrmaean temmaameman tatrrrreanmmn thamaaa L T T - T T A N 1§} G.¥6l 101
o SHO POMEA 4 et s m ety ctemnssmancannnaerrsrean e A, e semnman Mt e msiwsetinnmtece e s ae svsmaanrrsvnreens D970 10}
SmoppmNA L, L. ... L T T T S AN ere s s a e aa s dvtmbmammmann 4w emmaa Attt b an e At ATt ras et m sassEmtasanma
T T < sdmrrananan astirnann D R . srstexnnzaann P T R, dasmstre s Emamaa -
] Gl ppmNA L, L.. veteeean rnemetransvatstennan retvrsetEs e n e AR R R LR R R R L R T L T T T
Th pomNA ..., Femteesessrsumanan D T R LR L L R T T L T Y avrsuratcamtnnrsaa
Dy ppmNA L aaa.. [, T Rttt asar s E e it e L L L LR L L L N T T T O tersasat e asr .
id R S T T T T DR N e et aaaseer e sem ettt a st At a e ara
L oppmNA It L e T T tessEmsrsm s r e
FeQX B e i e R
O HEQeX e R L r T T
- H20-X D e R T
« (G211 i R R R R R R T T T T R I L T ATEa s u s
wd
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Tatle 3A,continued

(]
Fu ppmyAs Gd pomHNA Th ppakA Dy ppmnA Yh ppmNA+ Lu ppsNA Fa0X H2O+X HIO~X = o2 - o
- "
S102X-x  -0.6%€C 9r  -0,610 9} «0.73¢ 91 0,700 9} -D.74( 9) <0.49C 9 -0.06{ 9) =0,67C %) +~0,.50( ™ 0.01¢ @
SiLZ0%X-X N.L3¢ 9) DLae ? 0.29¢ 9 0,440 9} D.3RC %) 0.67C 9} =~0.640 %) 0.17¢C %) 0.286( 9) =0.620 o)
- “T-Fe20%x Q.7L( %) 0.79¢ 93 0.700 93 0.154 9 p.70c 9 0.70( 93 -0.02¢ 9} t.63¢C ) 0.34¢ 9} -0.50¢C 93 O
: eMgnNL-% S0.TRC 9y -0,6000 9) ~DLS9C %) =0L7Y( 9 ~0.874{ 9} -=D,72{ 9) 0.82( 93 =-0.58¢ 9} =~0.480 9) 0.340 9}
: *(alX-x 3,230 ™ 0.1¢c 9 0,16¢ 9 0.23( 9} D.19( W) 0.18C %) -0,43¢ 9 0.51¢ %) 0.65( 9} 0.35( 91
1 ™ “NaPOX-X 0.32¢( ™ D.SP0 %) 0,620 93 n.%21 0.560 9} 0.51¢ #) 0.580 %) 0.19¢ 9 -0.05C 93} =-0.38( ¥) nl
: “ax?0Y-X 0.250 9} 0,270 9 0,17¢C 93 0,250 91 D.18C 9} 0.20¢ 93 -0.35¢ %) 0,04{ %) 0.360 93 =0.54t 9}
1i02%-% 0.tDd 9} 0.546C 9 n,24¢ 9 0.3%¢ 9 0,250 %) 0.25%¢ 91 -0,.21¢( ) 0.14¢ 9) 0,280 9y -0,4%c 9}
. N AP2DS X=X n,98¢ 93 0.8 0 0,820 93 D.98( o) 0,980 ) 0.97¢ 91 -0,10( @) 0.79(C &) 0.80¢C 9} -0.50¢ 9) L)
; sMROX =N 0.8 ©1% N.79( %) n.91¢ 93 G.84¢ 9 0,90t ) 0.86¢C 9) 0,240 93 0.64C 9} 0.49¢ 93 -0.55¢ @)
. FX-AA .70 1m D6t 1) D.39¢ 10) G.710 10} 0.80¢ 1y} D.66C 13) ~0,42¢ ®) 0.56¢ 93 0.63C 9) =0.34¢ 91
] =T-SX-AR ~DLO30 100 -0.02C t) «0.06¢ 1) 0.01¢ 103 -0.09C 10} -0.00¢ 10) =-0.31¢ 9} =0.14¢ 9} =0.05( ) 0,101 9) (&)
: e ppm=-% 0_%35( 10} 0.K4¢ 1M N.8%¢ 102 C.ATL{ 10} D.E87¢ 101 0.80¢ 10y -0.08( 9} 0,640 9 0.4% 9} =«Q.3%¢ 9)
Cu pps-5 -0.570 10> =0,45%C 102 -0,500 10  -0.59C 103  =0,55¢ 13)  «0.44¢ 10) 0.50¢C 9) -Q.480 9) -0.48( 9} 0.20t %)
R Mo ppa-35 D_04C 10 0.06¢ 10) 0.04¢ 10} 0.070C 1 0,03¢ 10} 0.03¢ 103 -0.14( 9} d,140 %) a.13¢ 9 0.1t 9} o
: Kb ppm~S  NLBAC DY 0.7%¢ 10) D.87¢ 10} D.B?7¢ 1D} 0.8%9¢ 103 0.93¢ 10} -0.13¢ ¢} 0,76¢ 93 0,200 9) =-0,3%¢ @)
“Mi oppm=-S -0.77¢ 10 ~D.63C 1N) ~0L,TXC W) -0.77( I0)  -0,77( 103 -G.86C 10} G.2%C 9y =0.57C 9} -0.48¢ 9 0.48¢ 9}
o Ph ppm=5 N,66( "0} D.75¢ 10 a.71¢ 1m) D.65¢ 10) n,88¢C 107 0.58{ 102 p.S1¢ 9} 0,35¢ @) 0.34¢ 9) =0.5%¢ ™) o
i ¥ pom-S 0.22¢ 1) 0,268 10} n.zze 1my .27¢ 1My 0.250 1) 0,140 10) =-D.34¢ 9} 0.G5( 9} 0.24¢ 9) 0.27¢ @)
: Y ppm-% 0,706 T 0,720 10) 0.72¢ 10 n,760 101 0.7%{ 10} 0.700 10 -0.16¢( 9} 06.35¢ %} 0.31¢C %) «0,28¢ 9}
I Ga vom-5 D.#2( 10) D.61¢ 1) 0,5%0 103 D.61C 1D} 0.58C 10) 0.¢50 10) ~0,18¢ %) G.34¢ 93 0.37¢ 9) -0,.B4¢ 93 L+
i “As pprmAa D,.34{ 10} 0.17¢ M 0.34¢ 1M 0.34¢ 10} 0,33 1) 0.35¢ 10} -0.146¢ 9) 0,660 ®) 0.72¢ 9% 0,35¢ 9
: "Na ppwNs _41C 10D 0,29¢ 17 0.38¢ 102 f.40¢ 10) 0.a1¢ 103) D.46C 10y -0,180 9} 0.25¢ %) 0.48¢ 83 ~0,51¢C 9
. @m =Co ppeda -0.364 10y 0,420 100 0,470 100 -0,6%¢C 100 -0,56¢ 10} =0.6%¢ 10} Q,740 9Y  -~0.35C 91 -0.480 ¢ c.e0c 2 [ -]
} o Cr poewa =N 780 103 -0.72¢ 10)  -D.740 103  ~D.BOC D) -0,78C 10) ~-0.83¢ 10) G.28C 93 =~0.57¢C 9) -0.4&¢ %) 0.490 9)
i cfz wpaNAd -0 210 10) -0.17¢ 100 ~0,180 10y =D_31¢ 10) -0,21¢ 10) =0D.37¢ 10} 0.33C 9 0.064C 9 =0.13C 9) a,01¢ %)
.- HY ppmNa 0,97¢ TN} 0.98¢ 10) N.95¢ 10y 0.95¢ 10} 0,95 10 D.8B¢ 1) 0.09C 9 0.71¢ %) 0.77¢ 9} =0.52(C %) [~
: i pumiA 0_82¢ 103 0,450 1M 2.6%¢ 103 0,840 1) D.48( 101 D.69C 10} D180 ) D.88C 9 0.52¢ 93 -0,15¢ @)
: Sb ppena o300 9) 0.12¢ 9% 84,390 %) D.35¢ 9 0,391 ) D.45¢C 9y -g.30( B) 0.41¢ &) n.52¢ 8) 0.10¢ B}
-} Se pomMA 7 _RFE 10} 0.75¢ 1 0.85¢ 10} a.86( 103 D.85¢ 10 0.8BC 100 -0.75¢ 9) C.67¢ 9} 0.81(C 91 -0.8v¢ 9 [#)
*Ta pomha N_99( 10) 0.93¢ 1M 0.958¢ 102 D98¢ 10) 0,96¢ 10y 0.97¢ 10 0.01¢ 9) 0.76¢ 9} 0,774 91 -0.59( 93
“Th ppm¥A (L,2%¢ 100 0.71¢ 1 n.39¢ 1M 0.82¢ 1 0.88¢ 103 0.87%0 1M 0.15¢ ) D.sre 9 0.53¢ @) -Q.53¢ )
£51 *U pombo n.24¢ 10} 9.18¢C 132 0,240 103 0.27¢ 102 0,260 103 0.31¢ 100 -0.21¢ 9y =0,12¢ %) G.17¢ 91 ~p_&5¢ 9 [+
: In pomAA  D_RE{ 10} 0.83¢ 10) D.89¢ 10} 0.88¢ 1) 0.89C 10} 9.9350 10} 0.19¢ 9 0.57t 9 0.47¢ 93 -Q.74¢ 9)
i Ir ppomiA 0.94¢ M n.9a0 10 0.%1¢ 109 9.%5¢C 1M 0.89¢( 10} 0,870 10 0.08¢ 9} 0.48C 9} D.75( 9y =-0.48¢ 9)
| © *Sc opomnA ~DL800 103 ~0.670 100 -0.83C 1N} =D 820 100 -0_AS{ 10)  -0.90¢ 10) 0.03¢ 91 -0.57¢ 9} -0.43¢ 93 0.49¢ %) o]
sLa ppmna  N_9&4f 10) 0.B30 1M 0,980 102 9,930 10 0,97t 10 0.97C 10} D,06( 9} 0.71¢ 9} 0.460 93 -0.81t 9}
*Cs prmid  N_37¢ 102 0.R2¢ 100 n.97¢ 13) DLFEC MY 0,980 14 0.99( 1) 0.03¢ %) D.78C %) 0.74¢ 93 -0,57C 9}
o eNd pomnuA 0,98( 1M 0.90¢ 10 N.97( 16} 0.9R{ 10) 0.99¢ 1) 0.98C 100 -0.02¢C & D.T4( 9) D.74C 9)  -0,55¢C %) [ »]
H SmoppmNMA U970 10) D.92¢ 1M n,790 19) 0.97¢ 1M 0.97( 10 0.95¢C 10 0.0%¢ 9 0.65¢( %) D.660 9} -0,57¢C 9}
I SEu pRmNA ... heneees M9 1D n.98¢ 103 D.%9C 1D} 0.%31(0 1Q) 0.97¢ 10} -0.03¢ @} 0.75¢ 9 0.77¢ 9y -0.60¢ 9)
) Gd DBMNA L, e iisrascsscnaneesns 0,920 10) 0.951 10) 0,.90¢ 1) 0,850 10} 0.11¢ 9 Q.570C 9 0.63C 9y 0,80 9} Q
; TB DOMMA ottt issneenntancnssranansnassennnns D.97C 107 0D.99¢ 10 0.95¢ 103 0.12¢ 9 0.71¢ %) 0.69¢ 9 =0,5%{ ¢}
! Dy ppaNs ..., MR mAEsEaeam A asat e restsnannrsaenae D.9B( 10 0.97C 100 =~D.06¢ 9} 0.71¢ %3 B.760 9) -0.55¢C @)
A “Yh poaMNA ... .. S st asiTceanraatatarantaa st te s acassmnneees Q.97C 10} -0,010 9} 0.73¢ % G.?2¢ %Y ~D,.%%( W) o]
; Lu pomiA ..... Ceanmaa D DRI S B TP S o4 0G.772¢ %) 0.75¢ 9y =-0,40¢ 9)
: FeOX 93 -0.29( 9 0.00¢ 9}
M M2+ PR | TY-X - TSR T S S P PR3 o
i * HZ22-X vesveannsnzenssaaa—0.240 9)
! - (02% e
L O
) ©
/ L
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Table }a8.--Lorrelation coefficients for Hopi Buttes limburgite tuffs

FYU-AA T=5%-A42 » FeX-% MgX-5 * fax-5 - TiXx~5 - Mn ppm-5+« Ag pom=S5w B ppm-5 Ba ppm=%»
ﬂ wrameansenea~0.37(0 122 n.z24¢ 122 .50¢ 12 =0,15¢( 121} 0.600 12) D.260 12) 0.25¢ 12} 0.13¢0 12} 0.260 12)

, . -0 t 12y =0,28¢ 12y =Q,41C 120 0,050 12 =0.50¢C 12) 0.11¢( 123 Q.600 12) D.26{ 1212
0.39¢ 2™ =0.590 29} -0, 29) 0.23¢ 29 0.,08C 2%) D.490 29) -0.2B( 2%9)
temareemanaas 22020 29) .23( 291} 0.34¢ 29y -0.11{ 292 0.2B¢ 293 -0.180 293
........ samrssasancasana=D.2F0 292 D620 292 -0.12{ 293 -0.670 29y =-0,0%9( 29)
featavenaenmnevarasa—T,07( 29} N.49¢ 29) QL1220 2% D.690 292
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Table 33, continued
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0.31¢
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tEp%—-5
«MgX-5§
“(a%-5
LR

&y

ppm~§

& ppm-5%

"l

Be
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e
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HlLa
«Mo
143
t5¢

# Sy

ppm~S§
ppm=-<
pom-%
ppm=35
Dpm~%
pem-5
ppm—3
ppm-5
nem-5%
npm-S

*Y ppm-35
=¥ pnam—§

“In
*71r

npn=5§
prm-§

S1%~-S
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TEL-5
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TGa
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ppm-5%
opRiA

U oopmbY

-0.04¢ 3N
=0.40¢ 30
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R.41( I
~L.51C 3
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~0.04C 30)
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=g9.10¢ 307
-0.12¢ 27)
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im
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0.55¢
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Table 3C, continued

KX-%S

0.03¢
~D.28¢(
~0.40¢
D.44¢(
~0.34¢
0.47¢
0.76¢
Da.13¢
~0,08¢
0.48¢
.44 ¢
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0.71¢
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D.d2d
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N.474
0.214
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0.49¢
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Ga ppm+~S%«

Q.66¢
0.25¢
~0.37¢
0.69(
d.19¢
O.b2d
0.05¢
0.60¢
0.60¢
0.61¢
0.55¢
0.72¢
0.21¢
0.35¢
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0.39¢
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0.27¢
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0.35¢
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0.08¢
0.16¢
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0.38¢
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~0.05(
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Tabie 3p.--Correlaticn Coefficients

feX-% . MgX-§ CaXx-5 Til+~5 * Hn ppm~3=

wfe¥-8 trsaasennnes—0.190920) N.00{120) g,24012mM G.540120)
Mg¥X-5 camanmtenanenyebwnnsanean-0.24(120) ~0,020120) -0.2B8B0120}
CaX-S tveisiramnrsrenrrevnnannnasnannwnean~0,1710120) ag.v6¢120)

alix-%

aMn ppm—%
tHa ppn-% ...,

*fa prm-3§
#f{r ppm-3

»(u pom-5
“la ppm-3

aMg ppm-S

“di ppm-%

“L¢ ppm-§

*5r ppm—%

Y ppm—5
+Y ppm=3
«Ir ppm-%

“5i%-%

“ALE-5
MaZ-5S

“K%-5
T+-LI~NA
“Org CLIAA
Cht TXAA

*At ppmMAA

sl ppmbHN
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atong data were used in calculation

for Hapi Buttes travertines
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*FeX-5
Mg -5
{aX-5s

oTi%=%

-Mn
-Ba
Lo
“Lr
e+ Cu
“ia
IHQ
L8]
«5¢c
«Sr

poa-$
ppm~5
ppr~5
pom=35
poa~$
pom-=S
ppm-§
ppm-%
ppm-5
pom=5

*V ppm-3%
“Y opm-%

elr

ppm—3%

°%iY-$
"AlY-%
HaX-$

“ET-

5

T-EX-A%
*Qrg [ZAA
hr (IRA

a“phg
)

pomA A

nombN

Mo ppm-5e Ni ppm~5%»

0.70¢10%) 0.44401200)
=N.144109) D.0sC123)
B.290109) -~D.0A{T2ZN}
D.ES 09 0.08¢1Z
G.IL{10%) D.Fi{1200
0.09(10%) 0.05¢72070
-~0.03010%) g.840120)
-0.09¢iN9} n_15¢1200
L1310 0.13¢1202
«0.15010%) N.16032™
masrman eean=~0.050109)
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5t ppm=~Sw~

-0.050120)
g.07C120)
N 154120
0.3 (120}
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0.02412073
.3001200)

~0. 12010
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Table 3p, continued

Sr ppa-5+ Y ppm-5 ¢ Y ppm-5 e ppm=S»

~0.05(120} n.4
0.13¢120 -0.1

2erzm o.10Ct1202 0.260120)
1120} 0,.04¢C1203 D.130120)
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501200 0.16€120) 0.12¢120)
LR Pt} 0,8E(%20) G.570120)

B.22c¢120) 0, 1RC120) 0.2uct2m)

e ' 1 2 1 B2 'R 0.43¢120%

R I I N O | Y Y S S Fat)

Ar A EaEssE e EE

L R N LR N N N

S$iX-§ L

~0,10{120)
g,10¢120)
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KX-5 L]
“Fel+S H,%1¢120¢
Mpi-% ~N.,25012070
fati-§ 00701203
21i%-g Q.ra01203

“Ma ppp~5 N, YAC01203
212 ppm=% {l.A&£120}
sly ppm=-%§ .1948120)
+Cr ppm=~5 N,6%01203

#Cu gpm=-§5 AN, 2601203

L4 ppm=5 f_.SH(1200
#Mo ppm-% -0.0H10109)
tHi ppm-5 O 01233
*5c ppm~%  [1,450320)
¢5F ppm-% ~0_,08071201
Y ppm-§ D.a5t1200r
Y pom-% O.53¢1201
slr ppm=% Q. %7{120)

15i%-§ NL&7¢120)
aflr-s n.e9cr20}
Hat-s ff.6R 12018
tKX-5 Camsmmana .
T=LXT=A2 svrsnnmnnn
#0rgy LX8R .,

oy C2A8 ..... .
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Y nomoN
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Table 35, continued

T-C(X-AA Org CRAAs Chy CRAA As ppmAAs

-0,34C0 62} 0.02¢ 62} -0.040 620 D.30¢ 97
0.29¢ 623 -0.0%¢ 62) 0.280 621 =0.3%( 972
.21 62 ~0,000 62) 0.240 62) 0.37¢ %12

=0.%4¢ &2) M,18¢0 82y -DL,35( 82 B.02¢ 97

=n.05¢ &M D.04¢ 62) ~D.D4C &2) .14 573

=N,54( 62) D.320 42 -D.52C 42} a.4510 871
QL0800 423 .07 620 0.05C 62 0.04¢ 97)

=0.85C0 &2} D150 627 ~0,440 420 -0,07¢ ¢2)

~0.3¥0 621} 0.75¢ 62)  -0.33¢ 42)  -0,01¢ 972

“DL1G( 4323 D.030 62 -0,1B0 6213 a.034 971
0.2 &2 -N.0SC 622 0.25C &2) O.66¢ 922
F.27C0 62) ~0D.02C 62} 0.28¢ 62) g.ca( 92

=0.270 421 D.00C 62) ~0,230 621 0.03¢ 99)
0.221 627 0.010 421 0.22C 62} 0.091 972

=0.190 62} -0.034 42 -0.14C &2} 0,19¢ 973

~N.36{ &62) G170 82)  -D.34( 42) 0.03 972

~0,134 62)  -0.050 82 -D 12( 623 0.01¢0 99

=0.a85{ 62} 0,370 82) -0,650 82) ~0,071 97)

=0.57( &) Qa1 622 -0,55( 62} 0.0%¢ %7)

-N.6810 62} N.G80 62) 0,65 621 -0.02t 972

wa=TL 00 82) D.084 62) -D.570 620 0.02¢ 97)

sranaasasasnne—Gat50 42D Q.980 623 0.10¢ &2

e ssrro s nuabnersasenvavnsanaen—T. 2B 62} -0,09¢ 622

..... veismmmmearaerasnsanmrarsuvnannsee Qo151 623
fmsamvarsrerenn st L .

TR AR R R RN AL A ek A RD Y A

U ppmhh

=0.03¢120)
0,042
D.360120)
=0.0&4C120)
G.¥7i120
-0,100120)
D.20U120)
0.02{1207
~D.Gs50120)
d.33123)
G.2B01049)
0.11¢12m)
g.a5012m)
D.26€120)
g.180120)
0.07C120)
D012
~Q.064120)
=0.11¢120}%
~0.25412)
~0.120120}
Q.340 62)
0.120 82)
0.30¢ &2)
Ou.15C 971}
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Tabie 4A.--R-mode factor analysis of Hopi Buttes monchiquites with factor
loadings for a 4-factor retation. Secondary elemant associations
are shown in parentheses at the bottom of each group.

Factor] Group Factorz Group F.ict()r'3 Group Factm:1 Group
¢ 0,90 Sn 0.85 Sc 0,88 8a 0,92
Cr 0.85 Cal 0,68 ¥ 0.76 Ko0 0.76
Ni 0,76 As 0.65 5r Q.74 ua,7t

$18, 0.63 F 0.60 3a 0.67 Rb 0.70

Co, 0.60 Mg 0,58 T 0.65 Sb 0,39
Co 0,57 n 0,51 Co 0,53
Cs 0.26 Tid, 0.45 £s 0,33 {Sr) 0.53
-Ga Q.52 A1203 0.41 -0rgC 0,30 -{Ma) 0.35
-F-Fey0q 0.56 T-5 0.3% -T-C 0.4% (SiOZ) 0,40
-Th 0.58 -Fed 3.51 -Cht-C 0,54
-Hy0 0.58 -Na,0 8.61
-Ir 0,51 -Cu 0.64 {Be) 0.33
-Be 0,861 -Mg0 0,65 {Yb) .10
~-Pty 0,83 {Mo) 0.48
-Li 0.65 (Mb) 0.55 {Zn} 0.47
-Nb 0.67 -(Fes04) 0.54
-Hx0+ 0.68 (Zr}) 0.34
-Nd 0,72 =(Mn0} 0.53
-Yb 0.72 {Y) 0.50
-Mn0 0,78 {Be) 0.47
-5r 0.79 (V) 0.44
-Mn 0,82 -(Ni) C.44
-Na 0.83 -{Ca] 0.41
-fe 0,86
~ir 0,89
-Po05 0.85
-Gd D.%C
-Hf 0.91
-Zn 0,54
-la 0.95
~-Ta D.95
-tu 0.96
-Dy 0,96
~-¥b 0.96
~-5m 0,56
~Ce 0.36
~-Lu 0.97
-Tb €.97
-Nd 0,98

-(Naz0) 0.60
-(F) 0.59
(Mg0} 0.57
-{Y) 0.48
-(Sr) 0.47
(CU) 0.46

g7



Table 4B.--R-mode factor analysis of Hopi Buttes iimburgite tuffs with factor
loadings for a 4-factor rotation. Secondary element associations
are shown in parentheses at the bottom of each group.

Factor Group Factor Group Factor Group Factor Group
1 Z 3 4
Al 0.92 Fe 0.76 Be 0.79 Mg 0,78
Ti 0,88 Ni 0.72 Zr 0.74 -S 0.49
Ga 0.79 Mo 0.72 in 0.74 -Rb 0.65%
Ba 0.78 Co 0.68 Ce 0.73 -Li 0.67
K 0,78 As 0.68 No 0,72
Cu 0.74 B 0.66 La 0.63 (Cr) 0.51
Cr 0,73 Se 0.62 Sr 0.58 {Sc) 0,56
Sc¢ 0,71 U 0,51 F 0.5 (V) 0.41
Y 0,70 -Ca 0.669
Si 0.64 {Ga) 0.43
Na 0.55 (Be) 0.48 (Y) 0.59
Ag 0,42 -(La) 0.42
v 0,42
-Mn 0.72
{Zr) 0.47
{Nb) 0.55
(La) 0.47

98



Table 4C.--R-mode factor analysis of Hopi Buttes clastics with factor
loadings for a 4-factor rotation,
are shown in parentheses at the bottom of each group.

Secondary element association

Factor Group

Factor Group

Factor Group

Factor Group

1 2 3 4
Y 0.92 Ca 0.83 U 0,92 Na 0.87
Sc 0.84 Mn 0.77 Mo 0.69 Ba 0.78
Ga 0.83 Mg 0.53 As 0.62 Al 0.77
La 0.82 -B 0.66 Sr 0.61 K 0.65
Zr 0.77 31 0.86 Vv 0.45 P 0,56
Co 0.76 Zn 0.28 Cu 0.52
Ti 0.73 ~(Al} 0.46
Cr 0.65 -(K) 0.48 (Co) 0.41 (Ti) 0.59
Be 0.62 (Be) 0.44 (U) 0.49
Ni 0,60 (P) 0.42 (Fe) 0.51
Fe 0.57
(Mg} 0.40
(Cu) 0.49

9y



Table 4D.--R-mode factor anaiysis of Hopi Buttes travertines with factor
loadings for a 4-factor rotation. Secondary element associations
are shown in parentheses at the botton of each group.

Factor Group Factor Group Factor Group Factor Group
1 2 3 4

Cr 0,51 -V 0.43 Mo 0.77 T-C 0.72
Lta 0,90 -Mn 0,61 As 0.69 Cbt.C 0.70
Y 0.89 -Fe 0.78 Ca 0.65 Mg 0.46
Sc 0,87 -Ni 0.79 U 0.42 -Cu 0.47
Si-S 0.83 -Co 0,81 Sr 0.38 -Ti 0.59
Zr 0,68 -Na 0,66
Org.C 0.37 -{Cu) 0.45 -Ba 0,67
-K 0.77
(Ti-s) 0.55 -Al 0.82

100
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Figure 1.--Rare-earth element data for 10 monchiquites from the Hopi Buttes,
Arizona normatized by chondrite rare-earth element concentrations.



Table 5.--Elements present in concentrations in exgcess of two times the
average crustal abundance (Turekian and Wedepchl, 1961) For the
respective rock type. Hyphens ("-") indicate that the
concentration was less than two times the average crustal
abundance. Slashes ("/"} indicate there was insufficient data
to make an evaluaticn,

Lumburgite
Monchiquites Tuffs Clastics Travertines
Ag Ag Ag Ag
As As As Ag
8a Ba Ba fla
Be Be Be /
Ce - / -
- - Ca Co
€Oy / / /
- Cs Cs -
- Cu - -
'
Dy - / -
£y Eu / Ey
F F F F
- - Fe Fe
Gd - / -
HoO+ / / /
R 50~ / / /
Rf Hf / He
La La - -
- - - Li
- Mo Mo Ma
- - M -
- Na - -
Nd Nd / Nd
- - Ni -
B P P -
Pb - - -
Rb - Rb Rb
- 5 5 -
- - Sc S¢
Se Se Se Se
Sm Sm / -
Sn / / Sn
sr sr 5r Sr
Ta / / Ta
Tb - / -
Th Th / Th
i ' Ti - .
/ / / Tm
3} U 4] U
¥ ¥ ¥
£n - Zn -
r - - ir




Figures 2-A through 2-T on the following pages are:

Scatter diagrams of uranium versus those elements correlating
significantly with uranium at the 99% confidence level (*%)

or the 957 confidence level (*). r = correlation coefficient;
n = number of samples used in the correlation. Samples with
values below the detection limit are not plotted on the scatter
diagram but were used in the correlation coefficient calculation;
therefore, the value of n may not agree with the number of
peints on the diagram. Regression lines are only shown for
those rock types with correlations significant at or above

the 957 confidence level. x = monchiguite; o = limburgite
tuff; O = clastiec;, + = travertine. Scatter diagrams with
correlation coefficients calculated for data with » 304
gualified data have thelr detection limits given in the figure
capticns,
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Figure 2-A.--Scatter diagram of U versus Mo for travertine samples {(+)., The detection

limit for Mo is 10 ppm for the 1979 samples and 1 ppm for samples analyzed
in 1980.



10,000

(8]
o]
1,600
O
a
o] 8]
-,
100— EJO Q —"—##Lﬁf;] [+
a [o) ___,..-:-_*'
- ‘,f".‘
_—F’ﬂ”:-"a n
-“" -’
_,..-—"-‘.. ,o"" a
"__.-" ‘b ) o [e]
[£3]
u 10 Q
[
= B o
o o o (——--- )j 0a(--=)
X
r= 0.51*% = 0.62%%
n= 29 n= 27
1.0 Lo
x
= -0.20
n= 14
0.1 T oW MW ' e e e wem® T N e v Dwhw
g 3
ot S
u ppnﬂN —

Figure 2-B.--Scatter diagram of U versus Mo for monchiquite'(x), limburgite tuff (o) and

clastic ([]) samples. The detection limit for Mo is 10 ppm for samples

analyzed in 1979 and 1 ppm for the 1980 samples.

10,000



90T

Ag ppa&A

1,000-m

P A A oaim,

100

LTI il

16

™ L AMm AN

M

1.0

N o A AR B

1.9

AT

10

o]
4]
a
o 2
‘d"'
8-
0
”’1,".
T e o
- a
Lv) 0

o~

o T e e
o
=
—
U ppmDN

" w P eNe

1,000

O
-
/‘,
pag BT
/"3"' o
o (-—) O(--~)
r= O.61%% r= 0.68%%
n= 22 n= 19
— % .
r= 0.04
n= 14

~ [ FEIY

10,000

Figure 2-C.--Scatter diagram of U versus As for monchiquite (x), limburgite tuff (o) and

clastic (1) samples,



L0%

&p ppn-s

FY
+ (—)
r= 0.,26%%
n= 120

10,0004

1,000+ -1
+
L + 4
106+ % MY B ere A M T Bwhe XTI N " Y BWhS

o o o o o

. — [ (] [

— | <o [

u ppnﬂN ot o

urt

Figure 2-D.--Scatter diagram of U versus Sr for travertine samples (+).



80T

166,000 *WWWWWWWWW
x (—) 0(---)
r= 0.38 - r= (.60%*
n= l4 n= 30
- -+
0
— r= -0,12 -
14,000 n= 29
<
x a
< o o -
Q@ 60Xy x @ ° ’____n--""'
& - w X o oo o B -
- x % ox n e °
(1. 0 e
1,000 - . 0 —" 0 -
f— g o @  Jo—
n o - 0
-.-o""-‘- O
PRt O
--‘-
e = [ &]
o (8]
o
a
o 0 +4
aanssannad saaaliansV g b §abalalobasaarpaurt aganlosssd o baladolibclb ponsanunad neaalacasl o Badalalolalanansarnlassalagul sl lslalils
lOOG e » v WA " " YT DWW ~ - vnuh.é 1 " -ru-n.oo
. et o o b
~ e} O a
U ppaON ~ por

Figure 2-E.--Scatter diagram of U versus Sr for monchiquite (x), limburgite tuff (o) and
clastic () samples.



60T

o = o
— <

1,000

—
U ppnON

Figure 2-F.--Scatter diagram of U versus Co for travertine samples (4).

10,0006



0TI

Co ppm~S

1,000 - ALl mad s b

100 -}

10

} o (~=-) a (-
] r= (.309%* r= [(,49%%
oF = 29 n= 30
al
2 o o x
r= 0,47
n= 10
Er X
‘. d“> X ‘g ° - --tTéL‘tro
" ,,..Q ----- —
B < o e O © =
! # J ------- o g ‘______--"’""—.-’ 0
------ -
2 —==="T o “ ° o _°p@-—
on 0 —1n 0
n --""""-—.- O u D

R D o 8%, © q
st -__E_,.‘--- 0
’ —— n
5 a o
<l 0
|
2
' = o i ¥ R~ S R I ~w M v wene | ~ v Bwhe
. 3 2 g
r —t S

U ppnON —

Figure 2-G.--Scatter diagram of 1 versus Co for monchiquite (x), limburgite tuff (o) and

clastic () samples.

-

10,000



11T

YV oon-§

1,060

100}

10

¢} .
0 + {(—)
& r= (0.18%
] + "_
+
. +
+
¥ + + +
+
s o wt gy
+
: s . see¥ o & o
. + r+ 3 _;__;fiﬁu;——-‘——***
+ .
+ tg + +
4 i +
" i . o, + 3
e +
2 + + A3 + iw +
+ . + +
+ "’+ . +
+ + +
: +
£}
7 + +
¢
" +
‘
; +
3
2t
& -~ v-ohuo ~ nvnwh. ~ w Teone | -
—! o o
— [ Lo
U ppelN —

Figure 2-H.-~Scatter diagram of U versus V for travertine (+) samples.

~» )

10,000



Tt

V ppr-S

1,000 -

100

107

,._‘
o
|

r= 0.52%%
n= 30

& & R S e

o W S ER

r= (.28 r= 0.04
n= 14 n= 29

- & 8
AREALLALI REALELLLL L] LARESE L L ARRSALEL ARRE RILL T L A ik 4 SR AR AL A EE SLLL T IRE RS T

o o
— o

1.0
1,000

—
U ppmON
Figure 2-I.--Scatter diagram of U versus V for monchiquite (x), limburgite tuff (o) and
clastie ((J) samples.

I E IS ' M % Doh® | R M WD MRT » v wehe

10,000



€11

ge ppm-ﬁ

.M
3.0084

]

0 (-+-)
9.0008

.9508 r= 0.54*%
£.0080

¥ S008

7.0080

r= 0.16 r= -0.02
n= 14 n= 29

£.8268
€.0080
0.5009
T.0000
4.504%
4,.0008
J.56040
£.6000
2.5000
2.0008
1.9004

1.0043

i“'lililll.n'rl[llli‘ ey IT'[IIII'T’IillI{nfT‘Tl!l[FlII“"TI’I||'llI"ﬂ‘“t"'lY'l"lilliil‘!(ilt
T T TR FUTRI TP STINU SU PRI CVURIRVVSC SR RPIRUNTINY| T TTT T EvOTI N TUE TR TI SVET LA PUTY

-S040

o o o
i
—{

1
1,000
14,000

U ppnON

Figure 2-J.--Scatter diagram for U versus Be for monchiquite (x), limburgite tuff (o) and
.clastic () samples. The detection limit for Be is 1 ppm.



Se ppw-K

160

Y ¥ L

el
oF
i:'
; go
: + +
o o .
i a o
.:- _f"—_
. o i
I + _,,-""
| A '-_-"
e .e
5 X T + ++ + ¥
6] s o
' _.o-="%0 + + + 0 @O
b ¥ o + + +
x + r B+ * o
.14} IR o)
¢ r= 0,52%%
g n= 23
sk
’
__
0.01-¢4 Den® | N AT Bere 6 e v Own® | M iy sene |
o < o o o
= & S S
— — S S
U ppnON ~ c'_a:

Figure 2-K.--Scatter diagram for U versus Se for monchiquite {(x}, limburgite tuff (o), clastic
M and travertine (+) samples. The detection limit for Se is 0.1 ppm.



5TT

109

L4
. d ,
l:
1. +
0. + + +
t + +
+ + o
] + + 4 : %
* +y +
tf ek + “, ¥ ot
; . —t—y +‘i:-*—1r—::;—i* A
+ —
0.1 "r++ & ++
¢ + ++++ 4 *
+
§ + R e 4, +
4 + +
* +
+
']‘_ : + . +
w 2 +
"
0.01 %
e +
‘
':
[%-
F 4
0.001 o T e e e wehe o~ BT we~re
o o o o
. — S o
— — S
U ppuDN —
Figure 2

~L.—-Scatter diagram for U versus Na for travertine (+) samples.

+ )

= =-0,25%%
= 120

Fl

" v SOwnS

16,000



91T

Hgbﬁ

o [ [ o
- — o] o
— — S

(¥] ppmﬂN —

Figure 2-M.--35catter diagram for U versus Mg for monchiquite (x), limburgite tuff (c)
clastic (O) samples.

and

14,000



o (=)
= .46%
n= 29
1,000 x
° TTr= <0.05
O =14
a
o
il
o
o o _‘fL,--- r= 0.29
"': 100 __D..--"'"-'-—" o = 30
~ - Foy L+ O °
0
o
Tp] 00
)
: % = o
g . a
z o o a
10 o
1.0 LI / ] T ; : w o . '
e - DWW L, o - D v L] I vy B2wehs
feie] L]
(] 3
— S
u pmeN ]

Figure 2-N.--Scatter diagram for U versus N1 for monchiquite (x), limburgite tuff (o) and
clastic ([0) samples.

10,000



81T

KX =NA

10 yy=—ir=y

R 2.

-

B —
—

U ppmDN

Figure 2-0.--Scatter diagram for U versus K for monchiguite (x) samples.




000‘0T

L L K . E I

0zt =u
¥/1°0 =2
(—) +

"sa1dues (4) IUTIISARII I10F U SNSIsa [} 10] uelderp I933EIG-—"d-7 2indig

M nowdd n

o b P

o o (-] .

(o] e ] o

S Th 0 A - [ A b L) L, L 'Y N B L | L 2
+
+
+ + +
. +
+ +
+ .‘ + !
+
9
’
4t
M
e
+
* +
+
*s
*

oot

Qo001

115



FA

Ba ppmm.

1,650 gy

1,000

LAk e T nin B e b SRR AL MR BLILE BUA LR LAY B AL AR RN LR LAY

150 | L_l J I | l ] ._l_l-lulllll.lllllilll lll.'lllllllllllllllll!l'lnul N Y l llll.lllll.ll‘.lll‘llll l_llll.lll‘ll

T N 11141:11[141;..:11t T FNETE IV CTOTLITeTI FevN |

of

L] L4 - w - n~ @ &
o
L

1.0

U ppmON

Flgure 2-Q.--Scatter diagram for U versus 3a for monchiquite

~ Lo - L] -

65

(x) samples.



7T

Chi CXAA

12.0 4. + ., . -
+ * e 1

] " + }t + v 2 e )

! + o .t * L3 PR R AN el ;

y . + + _,,_...---:"'-” + + 1

L -"'""'-..

0.0 e + -

T T t+ .
_--"'f.' +

P + + 1

e _,..--"-'.-- + "" u -

. + + + . 4

7.3 4 o -
_ o] o -

e D -
5.0~r—- (’ o -l
- o o ]

: | re ]

. a o r= 0.30% .
2-5""- + o n= 62 -
. -

- 4
) % + x o 1 A

- a o . r= -0.17 r= 0.13 ©= 0.41 1
0.01 "% x © o n= 4 u= 7 n= 9 =

~2. 0N s s ausna iy v d o hasdindo ol o g4 NTTTTR Freres ST laubud ot | ) ALLL, : peaboands o
. — o o
— — S
—

U pprON

Tipure 2-R.--8catter dlagram for U versus carbonate carbon for monchiquite (x), limburgite
tuff (o), clastic {I) and travertine (+) samples.



[AR

8 ppn-8

PRV WP

SARSAMAL AR LA Bl B0 & A4 4 A SALRARLAL RAAAS RhLH SR R A8 L1 b & RAAAALALY IARAILLL BMR B bl d b & R AAAAY D Whdli MR B A M MY
)3 3
of 3
l; 3
i 3

3 3
l? E
]S ;

3 3

s 3

100—5-': Lo '_**‘ ) o E
| S 3
- *\ Y% + E
¢F N E
3; + \ ’ r

- + ‘“\\ E
- w* 'g

- +» -

5 + +\ 3

s + X + :

10 R '-_3
:E': + \\ 5
- + + P
4;- -'3
- 3
2 3

1.0k ]
LT N 9 WS
(e jan ] o
| o]
~—

o

[

o S
~

U ppnON

10,000

Figure 2-5.--8catter diagram of U versus B for travertine (+) samples. Regression line is
hand drawn to best fit the data as a correlation coefficient was not calculated
because >60% of the sample were less thamn the detection limit for B): the
detection limit for some samples was 10 ppm and for others it was 4.6 ppm.



£ECT

T panA

+ (=)
r= —-0.59%%

U ppellN

Figure 2~T.--Scatter diagram of U versus Th for travertine (+) samples. Regression line is
hand drawn to best fit the data as a correlation coefficient was not calculated
because 607 of the samples were not determined for Th by neutron activation.
The correlation ccefficient shown here was calculated on only the neutron
activation data - no gualified data were used.

NRATA

vt acaalapd oLt lebd s and as s dand NIRRT i alalelbdd caand i asitasl




%21

Th ppﬁNA

28.0

- :
- o 4
25-0”""‘" -y
- o -
20.0'-1 4
o -

- o M 4

- x L

5.6 4 -
- » 4

- X .

N x o X g

- B o [ 1] b 4 .
0.0 4] -
= -

o _x X o

L x 4

» o * ]

8 o 4
3.0 -
" o

j . o ‘

: r= -0.10 r= (.38 .
0.0 o n= 13 o= 10 -
- 1

-2.0 T WY S AT AT PR TSR FETTTIITII NN WY SUPTE SUTTE FUUTE FTTTIIVIT! AU Y S T S S U G A I

' ~ ” - » - ~ & & ~
c < Ly
!"; — o~
U ppmlIN

Figure 2-U.--Scatter diagram of U versus Th for monchiquite (x), limburgite tuff (o) and
clastic ([} samples. The correlation coefficients were calculated on only
the neutron activation data--no qualified data were used.



YAl

Eu ppmNA

106

10

6.01

N o AW @

N e N W AN

/

- [ T P WwWhHheN ~ " v B W OH L) L] T B WA
<o [ o
- — o
—~ —

U ppmON

Flgure 2-V.--Scatter diagram of U versus Eu for travertine (+) samples. Regression line is
hand drawn to best fit the data as a correlation coefficient was not calculated
because »60% of the samples were not determined for Eu by neutron activation.



REFERENCES CITED

Cohen, A. C., Jdr., 1959, Simplified estimators for normal distribution when
samples are singly censored or truncated: Technometrics, v. 1, no. 3,

p. 217-237.

Hanson, G. N., 1980, Rare earth elements in petrogenetic studies of igneous
systems: Annual Review Earth and FPlanet Sciences, v. 8, p. 371-406,

Shoemaker, E. M., 1856, Occurrence of uranium in diatremes on the Navaje and
Hopi Reservations, Arizona, New Mexico, and Utah, in Contributions to the
geclogy of uranium and thorium, by the United States Geological Survey and
Atomic Emergy Commission for the United Nations International Conference
on Peaceful Uses of Atomic Energy, Geneva, Switzeriand, 1955: U.S.
Geological Survey Professional Paper 300, p. 179-185.

Shoemaker, £. M., Roach, C. H., and Byers, F. M., dr., 1962, Diatremes and
uranium deposits in the Hopi Buttes, Arizona, in Engel, A. E. J., James,
H. L., and Leonard, F. B., eds., Petrographic Studies--A voiume in honor
of A. F. Buddington: New York, Geological Society of America, p. 327-355,

Suttor, R. L., 1874, The geology of Hopi Buttes in Karlstrom, T. N. V., Swan,
G. A., and Eastwood, R. L., eds., Geology of Northern Arizona, with notes
on Archaeology and Paleoclimate; Part Il, Area Studies and Field Guides:
Geolagical Society of America, Rocky Mountain Section Meeting, Flagstaff,
Arizona, 1974, p. 647-671.

Turekian, K. K., and Wedepohl, K. H., 1961l: Distribution of the elements in
some major units of the Earth's crust: Geological Society of America
Bultetin, v. 72, no. 2, p. 175-191,

Wenrich, K. J., and Mascarenas, J. F., 1982, Map showing uranium-bearing
diatremes of the Hopil Buttes, Arizona: U.S5. Geological Survey
Miscellaneous Field Studies Map MF-1310, scale 1:50,000,

Wenrich-Verbeek, K. J., Spirakis, C., S., Billingsley, G. H., Hereford, R.,
MNealey, L. D., Ulrich, G. E., Verbeek, E. R,, and Wolfe, £. W., 1980,
Uranium resource evaluation, Flagstaff Quadrangle, Arizona: U.S.
Geological Survey HURE Folio, Department of Energy Open-File Report
PGJ-0id4 (80}, 483 p.

Wenrich-Verbeek, K. J., and Suits, V., J,, 1979, Chemical data and statistical
analyses from a uranium hydrogeochemical survey of the Rio 0jo Caliente
drainage basin, New Mexico, Part I: Water: U.S. Geological Survey Open-
File Repory 79.996, 143 p.

Wyllie, P. J., 1979, Megma and voiatile components: American Mincralegist,
v. 64, p. 469-500.



