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

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 1500 ppm. The monchiquites 
and limburgite tuffs erupted from the diatremes are distinguished from normal 
alkalic basalts of the Colorado Plateau by their. extreme silica undersatu­
ration and high water, TiO" and P205 contents. Many trace elements are also 
unusually abundant, includlng 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 lacustrine sediments, which consist predominantly of travertine and 
clastic 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 anomalous 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 volcanic rocks. Rock samples were collected from each 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 r-ray 
surveys, and water, stream-sediment, and rock geochemical surveys for uranium 
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are also presented on the same ~ap. 

GEOLOGIC BACKGROUND 

The Hopi Buttes dominate the landscape north of Holbrook, Arizona, 
commonly rising to heights of 180 m above the surrounding countrys·ide. 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 thz Hopi Buttes, where more than 300 
diatremes occur within about 2500 km. The lacustrine 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 ~f 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. Abriut 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 Colorado Plateau by 
their extreme silica undersaturation and high water, Ti02' 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 limburgites contain 
augite, olivine, and biotite phenocrysts. The monchiquite groundmass contains 
plagioclase, pyroxene and equant opaque microphenocrysts. The limburgite 
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 
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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 s~mples 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 clastics were the hosts for syn­
genetic uranium mineralization, as well as unusually high concentrations of 
S04' P20S' Ag, As, Ba, Be, Co, Cs, Eu, F, Fe, Hf, Li, Mo, Mn, Nd, Ni, Rb, Sc, 
Se, Sr, Ta, Th, V,_ Zn, and Zr. . 

Within each diatreme the highest uranium concentrations are in the lime­
stones and clastic rocks, whereas lower uranium concentrations occur in 
limburgite 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-radioactivity above background. Within the travertine deposits, 
drilling has shown the highest conc~ntrations 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. Electron 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 ~ percent.U30a have concentrations, in percent, of feO equal to 
about 26, Tl02~19, S102~7, A1203~7, P205~5, and MgO~2; CaO, MnO, K20, BaO, and 
SrO were each less than 1 percent. No other elements were observea by quali­
tative energy 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 common in the 
Take beds. A thin layer of organic=rich material was initially deposited at 
the bottom of a number of lakes 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. Slumping and collapse of volcanic rocks and sediments into the central 
vent usually occurred, both prior to and after deposition of the lake-bed 
sediments. 
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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 appropriate subtable of 
table 1 for each rock type. 

Chemical analyses of the four rock types are presented in tables lA, 1B, 
lC, and ID. 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 left 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 collection. 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 liLli, indicates the element concen­
tration was less 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 liN", this means the element 
was not detected at all as opposed to an liLli, which means the element produced 
an emission line but represented a concentration less than the limit of de­
tection. Where the element was greater than the upper detection limit, a code 
of "Gil is used. A code of "B" or "HII, 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 lA-1D because all samples 
determined for them were less than their respective detection limit (shown in 
parentheses): Pt ppm-S (4.6 ppm), fa 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 w~s used only once in the statistical analysis. For example, 
X-ray fluorescence data were deemed most accurate for the major elements, and 
neutron activation (with the exception of uranium where delayed neutron anal­
ysis was used) was favored for the trace elements. Atomic absorption was 
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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 20, have been in­
cluded which list 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 log 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 qua 1 i fi.ed (represented by singly-censored data) or that had to 
be assigned (multiply-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 wh.i ch had more than 60 percent censored data was eli mi nated 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-$ or 2-T for example) suggesting 
that valuable information might be lost if too low a cut-off is placed on the 
data. This simply means, though, that results for elements with greater than 
20 percent qualified data should be studied very carefully (scatter plots 
should be looked 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 type 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 statistical 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 ass i gns an arbi trary number to each censored value. The IIG", ilL II, and 
liN" values were assigned 1 1/4, 3/4, and 1/2 of their corresponding detection 
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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. Due 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 lA that the CaO content of the 
monchiquites is high as compared to most volcanic rocks, and volcanic rocks 
with high CaO do not typically have high U. With the exception of Ti anq C02' 
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 less than 40 wt. 
percent Si02, which is considered improbable. The incompatible element 
association and the peculiarly high uranium concentration may indicate a 
magmatic process associated with a unique mantle inhomogeneity. Wyllie (1979) 
has shown that CO2 and H20 cause incipient melting of the mantle, and the 
presence of a smarl proportion of CO2 is sufficient to generate dolomite and 
buffer the magma composition to SUbSllicic, alkalic compositions. These CO2-
rich magmas would also be enriched in incompatible elements (Wyllie, 1979). 
Wyllie also believes that CO2 and H20 are locally concentrated, from time to 
time beneath continental shields. The anomalous CO2 and H20 contents, as well 
as the incompatible elements of the monchiquites, certainly suggest such an 
origin. He~ce, because th:se magmas have high~r CO2 and H20 content~ than 
most basaltlc and ultrabaslc magmas, they woula be expectea to contaln greater 
than normal concentrations of uranium, which they do. 

The anomalous rare-earth-element concentrations in the 10 monchiquites 
for which data are availabl~ 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 Eu anomaly. Not surpris-
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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-0) 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 Si02, which is unusual for normal magmatic processes, but is what is 
normally observed for kimberlites and lamprophyres. A negative relationship 
also exists with CO2, 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 
lamprophyres; 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 
40) 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 lake 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 a small amount of calcareous 
matrix which was probably precipitated from the lake water. 

The correlation coefficients give a better insight into what correlat~s 
directly with uranium and the degree of correlation. The following is a 
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summary of elements that correlate with uranium, listed in decreasing order of 
correlation: 

L imburgite 
Monchiguites tuffs Clastics Travertine 

Ba** As** As** Sr** 
K* Se** Mo** Mo** 
Sr+ Mo** Sr** -Na** 

-Co+ -Mg* Be** Carbonate C* 
-Cs+ Ni* V** Co* 
Sb+ Co* Co** V* 

-C02+ S+ P+ Mn* 
La+ -F+ Sc+ Ca+ 

Sm+ -Zn+ Zn+ 
Lu+ Ni+ Zr+ 

Rb+ Fe+ 

** Significant at the 99 percent confidence 1 imit. 
* Significant at the 95 percent confidence limit. 
+ Significant at the 90 percent confidence 1 imit. 
- Negative correlation. 

Scatter plots are shown in figure 2-A to 2-V for those elements having 
significant correlations with uranium at or better than the 95 percent confi­
dence limit. For most elements the travertines were plotted 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 lines have been plotted 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-Q). 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 (table Ie)s but all 9 show an obvious (but not significant at the 95 
percent confidence limit due to the small number of samples) positive corre­
lation between uranium and carbonate C (110 II on figure 2-R). Two elements 
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with too few samples above the detection limit for statistical analysis, but 
with obvious negative correlations with uranium on the scatter dlagrams 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 itis in the limburgite tuffs and 
clastics), V, Mo, U correl~tion is a classical Colorado Plateau, low tempera­
ture, ground-water deposit association. However, a low-temperature origin is 
not believed to be the case here due to the lack 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 confiaence 
limit with P and Fe. If indeed uranium is present in opaque 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 90 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 Ojo Caliente near La Madera, New Mexico. 
The Ojo Caliente travertines contain uranium concentrations of 25 ppm, and 
warm springs (14-27 0 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 limit) between 
uranium and As, B, bicarbonate, inorganic C, Ca, Cl, Co, Cr, Cu, F, K, Mg, Mo, 
Na, Ni, Pb, Si02, S04,Sr, Ti, and V (Wenrich-Verbeek and Suits, 1979). 
Although only llmited trace element analyses of the travertines are available 
(Wenrich, unpubl. 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 anomalous in the Hopi Buttes travertines. (Be data are not available for 
the Hopi Buttes). Although the uranium concentration in the Ojo 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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SAMPLt: 

5AR-D79 
5A-D7? 

ISIl-D7" 
150-0'? 
36E-D!lO 
40(}-O:'W 
41U-0'l0 
41C-08;) 
41D-080 
81A-D80 
8H-IlIIO 
nfl-DtH\ 
?~D-ORn 

11 ~c-o'\n 
11 lA-Il'l\l 

LATITUDE 

35.37\6 
~5.3n6 
'5.3?6? 
:SS.~.?6/, 

55.4514 
35." S'> 4 
SS.507,) 
.'I5.5U'2 
~5.507Z 
~5.4!11.2 

~5. HOt'! 
\').521\1 
35.5264 
35.51~9 

.'IS. ')4 17 

LONG J TIlDE A9 PIlIB-S 

110.0'>47 L 40 
110.0547 S. 10 
1111. HH 0.101. 
110.5247 0.1 III 
110.354/, () • 1 () I. 
"0.BI7 O.I()l 
110.3S67 0.10L 
111).HS3 (). 1 () L 
110.3556 (). 10L 
110 •. SJ25 O.10L 
1119.Y97.'\ O.10L 
10') .Y'i6? (). 10L 
1 i)? 9131 II. HIL 
110.3S56 0.10L 
110.2922 O.lOL 

Table lA.--CheDllcai anlllYlies of lIopi Buttes lIIoncbiquites 

A120SX-x Al~-S As pp.AA As pp.-S Au PP.-S o pp.-S e. PP.NA 

11.'~() 6.00 21.00 200.00L 10.00L 21.00 0.0011 12.10 5.70 27.00 200.00L 10.00L 16.00 O.ooe 10.61l 3.10 '.60 150.00L 10.00L 11.00 832 .00 n .O()H 4.50 15.00 150.00L 10.DOL 4.60L O.OOB 12.50 5.?O 2.20 150.00L 10.OOL 6.80L 988.00 10.00 3.;>0 1.40 150.00L H).OOL 6.80L 809.00 O.IIOU 2.lS0 7..60 150.00L 10.00L 4.60l O.OOB 1l.0OII 6.XO 8.40 150.00L 10.00L 6.80L O.OOB I).OOB 5. SO 1.70 150.00L 10.0rJL 6.80L 945.00 11.60 4.20 1.80 150.00L 10.00L 6.80L 941.00 11.00 4.4U· 20.UO 150.00L 10.OOL 14.00 1150.00 11.40 5.40 2.10 150.00L 10.00L 6.80L 976.00 11.00 2. '}O 16.00 150.00L 10.00L 4.60L 821.00 12.50 4.20 1.10 150.00L 10.OOL 6.80L 1250.00 10.7U 2.?0 7.20 150.00L 10.00L 6.80l 1490.00 



) 

Table lA.--Monchiquites-continued 

SA MPL E Ba ppm-S 8e ppm-S 8i ppm-S CaOX-X Ca%-S C02X Cbt CXAA Org C%AA T-C%-AA Cd PPIII-S 
3AR-0 79 1000.00 4.10 10.00L 13.50 9.00 O.OOB O.OOB O.OOB O.OOB 2.00L 3A-0 79 960.00 3.70 10.00L 13.20 9.10 . 0.00 B 0.008 O.OOe O.OOB 2.00L 15B-079 4BO.00 1.60 10.00L 12.40 3.BO 0.84 0.008 0.u08 O.OOB 32.00L 150-079 1100.00 2.00 10.00L 0.0013 6.50 O.OOa 0.06 0.07 0.13 32.00L 36E-DBO 710. 00 1.90 10.00L 12.30 5.80 1.00 0.008 0.008 0.008 32.00L 408-0BO 500.00 1.40 10.00L 10.4U 3.80 4.97 0.008 O.OOe 0.008 32.00L 418-oBO 360.00 1 .. 80 10.00L 0.008 4.10 0.008 1.05 0.37 1.42 32.00L 41C-080 810.00 2.50 10.00L O.OOB B.40 0.008 0.15 0.24 0.39 32.00L 

\ 
410-0BO 070.00 1.70 10.00L O.OOB 7.00 0.008 O.OB 0.19 0.27 32.00L 81A-D80 680.00 2.00 10.00L 11.50 6.20 1 .1 4 0.008 0.001l 0.008 32.00L 83A-D 80 780.00 2.90 10.00L 13.60 6.40 2.30 O.OOB O.OOB O.OOB 32.00L 928-080 810.00 3.50 10.00L 11.60 . 6.80 0.58 0.008 O.ooa O.OOB 32.004 930-080 420.00 2.30 10.00L 12.60 3.70 1.35 O.OOB O.OO!:! O.OOB 32.00L 113(-080 840.00 2.60 10.00L 10.40 4.60 0.05 O.OOB O.OO!:! O.OOB 32.00L 117A-OBO 640.00 1.70 10.00L 11.BO 3.60 0.67 0.008 0.008 O.OOB 32.00L 

I-' 
N 



Table lA.--Monchiquites-continued 

S 1\ MPl E Ce ppmN~. Ce O'pm-S Co ppmNA Co ppm-S Cr ppmllA Cr ppm-S Cs PVmNA Cs ppmAA Cu pp .. -S Dy ppmNA 
3AI<-D79 O.OOll 320.00 0.008 28.00 0.0(18 240.00 2.00 0.006 44.00 O.OOB H-D7Y O. OOti 240.00 0.006 27.00 0.008 210.00 2.00 0.001l 43.00 O.OOB 1513-1) 79 1 5 ~ • 00 100.00 53.10 49.00 264.00 240.00 >.79 6.00 74.00 6.96 lS0-D79 O. OOe 96.00 0.008 28.00 0.006 220.00 0.001l 0.008 34.00 O.OOS 36E-D80 150.00 110.00 39.30 38.00 197.00 220.00 0.76 1.00 46.00 7.21 4DB-D80 13.3.00 S~.OO 51. 20 42.00 370.00 300.00 1.15 1.00 74.00 5.23 418-080 0.008 6 ~;. 00 l 0.008 29.00 0.008 230.00 0.008 O.OOti 48.00 0.008 41(-D80 O.DOG 130.00 0.006 51.00 0.006 370.00 0.008 O.OOB 71.00 0.008 41 D-080 158.00 130.00 52.50 47.00 347.00 330.00 69.80 71.00 76.00 6.80 81A-D80 180.00 100.00 45.30 39.00 160.00 150.0U 0.72 ; .00 10.00 7.73 83A-D80 233.00 170.00 40.40 4 O. 00 116.00 110.00 0.76 1.00 49.00 9.46 920-0i'0 236.00 230.00 45.40 S2.0U 84.70 110.00 1.15 1.00 ()1.00 10.50 930-D80 245.00 6 i' .00 44.00 32.00 86.30 52.00 2.13 2.00 33.00 9.66 113C-D80 268.00 170.00 39.60 30.00 25.00 1 7.00 1.04 1.00 48.00 10.00 117A-D80 196.00 70.00 46.90 36.00 396.00 300.00 0.57 1.00 77 .00 8.22 

I-' 
w 

I, 
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Table lA.--MonchiQultes-continued 

SA MPl E Eu ppmNA Eu ppm-S n:-AA F eO:r. T-fe203x FeX-NA feX-S Ga ppm-S Gd pp .. NA Ge ppm-S 

HR-!) 79 0.001:! O.OOB 0.15 O.OOS 8.93 0.006 6.10 25.00 0.008 O.OOB H-079 0.001:! O.OOti 0.15 0.008 9.61 0.008 5.80 25.00 0.008 0.008 
) 15,8-079 4. 11:1 2.20 0.14 6.71:1 13.40 8.87 8.60 17 .00 11.70 1.S0l 150-079 0.0013 2.20l O.OOB 0.001:! O.OOs O.OOB 5.00 18.00 0.008 1.S0l HE-DI:!O 4.08 3.40 0.15 2.66 13.30 B.97 8.50 22.00 11.30 1.50l 
) 40B-080 3.23 2.20L 0.10 7.55 12.10 8.00 7.20 16.00 8.37 1.S0l 418-080 0.0013 2.20L O.OOB O. ODd O.OOS O.OUS 5.20 17.00 0.008 1.50l 41C-080 O.OOti 4.30 O.OOB O.OOu O.OOB 0.001l 9.70 18.00 O.OOe 1.50L 410-080 4.19 3.90 0.12 O.OOS 0.008 8.19 7.50 20.00 11.50 1.S0L 81A-DBO 4.41 2.70 0.13 5.44 13.60 9.14 B.l0 24.00 12.10 1.50L 83, A-I) 80 S.43 3.50 0.14 t •• 33 13.30 9.00 6.60 19.00 13.00 1.S0L <nS-D80 6.02 6.30 0.15 7.07 15.20 10.40 13.00 23.00 17 .80 1.S0L ) 

930-0BO 5.70 2.20L 0.16 6.21 14.70 10.20 7.60 21.00 15.00 1.S0L 113>(-080 6.01 4.10 0.14 5.97 14.1:10 10.00 7.00 29.00 15.40 1.S0L 111'A-f)80 4.74 2.20L 0.12 6.59 12.10 8.24 6.00 23.00 12.90 1.S0L ) I 

I-' 
+'-
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T~bl~ lA.--Monchiquit~5-cont1nu~d 

S.AMPI. E H20+% H20-% HI PPIINA Hf PPII-S H9 ppIIAA H9 PPII-S In PPIII-S K20X-)( KX-NA KX-S 
3.AR-079 O. 0013 0.0013 0.0013 0.0013 0.011. 500.001. 0.0013 2.14 0.008 1.90 3A-O 79 0.0013 O.OOB O.OOB O.OOB 0.011. 500.001. O.OOB 2.12 0.0013 1.20 156-079 2.12 0.64 8.42 15.001. 0.0013 0.0013 6.801. 1.36 1.13 1.10 150-079 O.OOB 0.001:1 O.OOB 15.001. O.OOB O.OOB 6.801. 0.0013 G.OOB 0.72 36E-080 1.51 0.67 8.06 15.001. 0.0013 0.0013 6.801. 1.66 1.47 1.70 

') 
~OB-D80 1.01 0.29 6.12 15.001. O.OOB 0.0013 6.801. 0.69 0.51 0.45 j,l 13-0 80 0.00t; O.OOB 0.0013 15.001. 0.0013 O.OOB 6.801. 0.008 O.OOB 0.56 j'l C-D80 O.OOB O.OOB O.OOB 15.001. O.OOB O.OOB 6.801. O.OuB 0.008 0.48 j'l 0-080 O.OOB O.OOB 8.95 15.001. O.OOB O.OOB 6.801. 0.008 0.66 0.49 l~lA-OI!O 2.54 0.77 8.49 15. 001. 0.0013 0.000 6.801. 1.07 0.91 1.00 IBA-080 2.94 1.28 10.20 15.001. O.OOB 0.0013 6.801. 1.23 1.11 0.77 92 13-0 80 2. 04 0.81 12.30 15.001. 0.0013 0.0013 6.801. 1.36 1.06 0.93 '~3D-080 3.15 1.30 12.00 15.001. O.OOB O.OOB 6.801. 0.78 0.72 0.53 113e-080 2.50 0.79 11.20 15.001. 0.0013 0.0013 6.801. 1.46 1.10 1.70 1'17 A-080 2.31 1.13 10.10 15.001. O.OOB O.OOB 6.801. 1.98 1.68 2.60 .) 

I-' ) 
\JI 

} 

\ 
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SA MPlE 

3AR-079 
34-079 

15B-079 
150-079 
36 E-O 80 
40B-080 
41B-D80 
41C-080 
410-080 
81 A-080 
83,A-080 
92 8-D 80 
93,0-080 

lBe-080 
117A-080 

I-' 
Q'\ 

La ppmNA 

O.OOB 
O.OOB 

73.20 
0.0013 

70.80 
68.00 

0.008 
O.OOB 

78.10 
85.10 

'116.00 
'113.00 
111.00 
14 O. 00 
95.60 

la ppm-S li ppmAA 

150.00 19.00 
130.00 18.00 

51.00 23.00 
61.00 O.OOB 
61.00 10.00 
50.00 15.00 
39.00 0.008 
86.00 0.008 
54.00 12.00 
64.00 28.00 

110.00 47.00 
130.00 28.00 
64.00 21.00 
99.00 27.00 
52.00 22.00 

) 

Table lA.--Monchiquites-continued 

li ppm-S lu ppmNA "gOX-X "gX-S MnOX-x Hn ppaNA Hn ppa-S 
50. DOL O.OOB 6.09 3.30 0.12 0.008 930.00 50.00L O.OOB' 6,.12 3.50 0.13 0.008 740.00 

) I 
68.00l 0.23 , 0.10 4.70 0.18 1310.00 1800.00 68.00l 0.008 O.OOB 3.50 O.OOB O.OOB 1000.00 6/l.00L 0.24 6.34 3.20 0.14 1090.00 1500.00 68.00l 0.19 11.60 5.10 0.15 1080.00 1700.00 ' ) 68.00l O.OOB O.OOB 3.50 O.OOB 0.008 1900.00 68.00L 0.008 0.008 4.40 0.008 0.008 1600.00 

) 68.00L 0.22 0.008 3.70 0.008 1580.00 2100.00 68.00l 0.27 8.37 4.20 0.18 1360.00 2000.00 68.00L 0.33 6.70 3.30 0.21 1680.00 2100.00 68.00l 0.32 7.40 3.70 0.22 1680.00 2200.00 ) 68.00l 0.32 5.98 3.10 0.19 1510.00 2000.00 68.00l 0.36 6.81 3.40 0.23 1680.00 2500.00 68.00l 0.27 9.10 4.50 0.17 1360.00 2200.00 

) 

) 



~iA HPl e 

;!A R-O 79 
3A-0 79 

1158-079 
'150-079 
36E-DSO 
'.OB-080 
'.lB-080 
'.lC-080 
'~1 O-OSO 
lal A-080 
IS3A-080 
928-080 
930-0 SO 

113(-oSO 
117A-080 

I-" ...... 

flo ppm-S Na20%-X 

20.00 2.30 
34.00 2.40 
12.00 3.20 

8.80 0.0013 
1.80 2.70 
1.00l 3.40 
1. DOL 0.0013 
1.30 O.OOs 
1. DOL O.OOB 
3.50 3.10 
6.30 3.10 
3. 00 4.00 
1. DOL 3.70 
1. DOL 4.00 
1.20 2.70 

Table 1A.--Honehiquites-eontinued 

NaX-NA HaX'·S Nb ppm-S Nd ppmNA 

O.OOa 1.70 92.00 O.Ooa 
O.OOB 1.70 95.00 0.008 
2.23 2.40 45.00 74.60 
O.OOB 2.00 37 .00 O.OOB 
2.02 2.40 44.00 76.80 
2.31 2.50 35.00 65.50 
O.OOa 2.30 33.00 O.OOB 
O.OOB 2.40 60.00 O.ooa 
1.91 2.10 30.00 78.70 
2.31 2.70 47.00 88.80 
2.36 2.10 89.00 112.00 
2.97 3.00 69.00 119.00 
2.91 2.S0 81.00 113.00 
2.93 3.90 79.00 123.00 2.02 2.50 48.00 93.50 

"i' 

Nd ppm-S Ni·pp.-S P205X-x P%-s 

0.008 47.00 1.60 0.456 
O.OOB 53.00 1 .. 60 0.456 

37.00 200.00 1.20 0.61 . ) 
53.00 81.00 O.OOB 0.55 
32.00l 90.00 1.20 0.60 

) 32.00l 210.00 0.86 0.41 
32.00l 120.00 O.OOB 0.41 
H.OOl 130.00 O.OOB 0.66 
32.00l 180.00 O.OOB 0.52 
38.00 98.00 1.30 0.68 
86.00 76.00 2.00 0.92 , i 82.00 90.00 2.00 0.99 
38.00 49.00 2.00 0.83-
65.00 24.00 2.00 0.84 
H.OOl 150.00 1.40 0.59 ;) 

) 



Tabl~ lA.--Monchiquit~s-continu~d 

SAMPLE Pb ppm-S Pd PPIII-S P r ppm-S Rb ppmNA Rb ppmAA R~ ppm-S 
3AR-079 20.00 0.008 O.OOB 29.00 O.OOB 50.00l 31.- 0 79 10 .00l O.OOB 0.008 2B.00 O.OOB 50.00l 158-079 10.00 1 .00l 6B.00l 10.30 5.00l 10.00l 150-0 79 7.70 1.00l 68.00l O.ooa O.OOB 10.00l 36E-080 6.80l 1.00l 6B.00l 10.00l 5. DOL · 10.00 l 408-080 7.60 1 .00l 6B.00l 10.00l 5.00l 10.00l 418-080 7.40 1 . DOL 68.00l O.OOb O.OOB 10.00l 41(-080 9.70 1. 00l 68.00l O.ooa O.UOB 10.00l 410-080 9.70 1 . DOL 68.00l 10.20 10.00 10.00l B1A-D8O 11.00 1.00l 68.00l 14.70 5.00 , 10.00l BJA-OIIO 10.00 1. 00l 68.00l 10.00l 5.00L 10.00l 92e-080 17. 00 1. DOl 68.00L 10.00l S.OOl 10.00l 930- 080 9.70 1.00l 68.00l 22.00 5.00l 10.00l lB(-D80 14.00 1.UOl 68.0Ul 20.00 5.00l 10.00l 117A-080 14.00 1 .00l 6B.00l 41.00 30.00 10.00L 

I-' 
00 

T-SX-AI. Sb ppliNA Sb ppa-S 

O.OB O.OOB 100.00l 
0.03 0.001l 100.00l 
0.09 0.09 32.00l 
O.OOB O.OOB 32.00l 
0.05 0.008 32.00l 
0.02 0.15 32.00l 
0.008 0.008 32.00l 
O.OOB 0.008 0.008 
0.01 0.10 l2.00l 
0.02 O. on 32. DOL 
0.04 0.27 32 .00l 
0.03 0.10 32.00l 
0.02 0.22 32.00l 
0.02 0.17 l2.00l 
0.02 0.23 32.00l 

Sc ppaNA 

0.008 
0.008 

20.BO 
0.008 

20.10 
19.60 
0.008 
0.008 

21.90 
18.70 
15.50 
16.50 . 
16.30 
14.10 
20.00 

) 

) 

: . . 

-) 

., 
) 

) 

0 

) 

, 
-' 

) 



Table lA.--Monchiquites-continued 

SAMPLE Sc ppm-S Se ppm-X Se PPIII-S S i 02X-X SiX-S Sill ppmNA S. pp.-S Sn pp.-S Sr ppaNA Sr pp.-S 
3AR-0 79 26.00 0.10l 200.00l 42.60 21.00 O.OOB O.OOB 10.00L O.OOB 2700.00 3 A-O 79 23.00 0.10l 200.00l 42.60 14.00 0.008 O.OOB 10.00l 0.008 2200.00 

) 
15B-079 14.00 0.10l O.OOB 39.90 15.00 15.10 10.00l 3.00 1620.00 1300.00 150-079 18.00 0.70 O.OOB O.OOti 15.00 O.OOB 10.00L 1. SOL 0.008 lS00.00 36E-D1!0 18.00 0.20 0.008 41.10 1 S .00 _ 13.90 '0. DOL 3.30 1580.00 1600.00 408-080 14.00 0.10L O.OOB 40.70 14.00 12.00 10.00L '.SOL 994.00 900.00 ) 41B-080 1 t. 00 0.-10L 0.008 O.OOH 13.00 0.008 'O.OOL 1. SOL 0.008 930.00 41e-080 25.00 2.10 O.OOB O.OOH 19.00 0.008 , O. DOL 1. SOL 0.008 2000.00 410-080 17.00 0.10L O.OOB O.OOti 16.00 13.80 10.00L 1.S0L 1370.00 1300.00 ) -81 A-080 15.00 0.10l O.OOB 39.40 14 .00 14.80 10.00L 2.30 1410.00 1400.00 83A-DBO 15.00 0.10L O.OOB 38.10 13.00 20.40 12.00 4.60 2200.00 2000.00 

) , 
928-080 20.00 0.10l O.OOB 38.50 14.UO 22.60 15.00 1.50l 1970.00 2200.00 930-080 9.60 0.10l O.OOB 38.50 13.00 20.00 10.00L 3.40 1870.00 1300.00 , 113C-080 12.00 0.50 0.008 39.60 15.00 22.20 11.00 2.50 2250.00 1700.00 ) ! 117A-080 11.00 0.10L 0.008 41.10 14.00 17.50 10.00L 3.00 2140.00 UOO.OO 

'\ 

I-' 
\0 

) 



Table lA.--Monchiquites-continued ... 
SAMPLE Ta ppmNA Tb PPIIINA Tb ppm-S Te ppm-S Th ppmlllA Ti02X-x T U-S Tl pp.-S T. pp.NA U pp.ON 

3A R-O 79 O. OOB O.OOB O.OOB 50.00l 13.00 4.47 1.50G 10.00l O.OOB 3.78 
3A-0 79 · O.OO~ O.OOB O.OOB 50.00l 16.40 4.48 1.50G 10.00l O.OOB 3.62 

15B-079 5. 82 1.35 H.OOl 0.01l~ 7.77f: 4.1S 0.59 4.60l . O.OOB 3.05 
150-079 O. OOB O.OOB 32.00l O.OOti 1 1 • 10 O.OOIJ 0.57 4.60l 0.006 3.69 
36 E-080 5.4 6 1.17 32.00l 0.008 7.291- 4.32 0.67 4.60l 0.006 4.80 
40 B-080 4.13 1. 05 32.00l O.OO~ 8.4H 3.27 0.51 4.60l O.OOB 3.58 ) 

4 1 B-O 80 0.008 O.OOB 32.00l O.OOIJ 8.10 O.OOB 0.39 4.60l 0.008 3.95 
41C-0 80 o.ooa 0.008 32.00l o.ooa 6.40l O.OOa 1.30 4.60l O.OOB 9.00 

") 4 1 D-080 5.11 1 .35 32.00l O.OO~ 8. 28~ O.OOB 0.62 4.60l 0.008 3.18 
8 1 A-080 5.92 1 .35 32.00l 0.008 7.90+ 3.91 0.60 4.60l 0.008 2.98 
83 A- 01W 7.68 1 .80 32.00l O.OOu 13.80-111 3.45 0.65 4.60l O.OOB 4.82 
92B- 0 80 8.89 1.95 32.00l 0.008 1 2.40 l!f 4.33 1.50 4.60l 0.008 4.25 ) . 

93 0- 0 80 8.90 1 .79 32.00l O.OOu 12.40~ 4.20 0.53 4.60l 0.008 2.57. 
113(-080 9.03 1 .92 32.00l 0.008 1 7 .00 ~ 3.99 0.59 4.60l O.OOB 5.66 
117A-080 6.65 1. 52 32.00l 0.008 11 .10 .. 3.72 0.45 4.60l O.OOB 6.74 ', ) 

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

N 
0 



SAMPLE 

3A R-O 79 
3A-0 79 

158-079 
15 0- 079 
36 E-D80 
40 B-O 80 
418-080 
41 CaD 80 
410-080 
81A-DBO 
83 A-O 60 
928-0 liO 
930-080 

113 C -080 
117A-080 

N 
f-' 

V IJlJm-S 

220.00 
19 0.00 
140.00 
120.00 
150.00 
1 10.00 
95.00 

19 0.00 
130.00 
120.00 
170.00 
170.00 
120.00 
100.00 
110.00 

\I p pm-S Y ppm-S 

100.00L 49.00 
100.00L 42.00 

10.00L 15.00 
10. DOL 17.00 
10.00 L 17.00 
10.00L 13.00 
10.00L 9.80 
10.00 L 21.00 
10.00L 13.00 
10.00 L 18.00 
1 0.00 L 26.00 
10.00L 34.00 
10.00L 18.00 
10.00L 22.00 
10.00L 11.00 

Table 1A.--Monchiquites-continued 

Yb ppmNA Yb ppm-S Zn ppmAA Zn ppm-S Zr ppmNA Zr PPIII-S 

O.OUo 0.00t:! 0.00t:! 320.00 O.UOB 710.00 
. 0.001:l O.OOB O.OOB 290.00 0.008 710.00 

1.59 1.00 137.0U 170.00 360.UO 190.00 
0.001:l 1.40 O.OOB 150.00 0.008 180.00 
1 • 55 1.20 133.00 170.00 367.00 170.00 
1. 34 0.71 124.00 140.00 256.00 150.00 
O.OUI:; 0.60 O.OCt:! 94.00 0.008 200.00 
0.001:! 1.30 O.OOB 170.00 O.OOB 330.00 
1.70 1.00 125.00 160.00 370.00 150.00 
1.75 1.20 153.00 170.00 393.00 200.00 
2.35 1.90 170.00 170.00 446.00 360.00 
2.44 . 1.80 192.00 220.00 588.00 350.00 
2.21 1.30 183.00 250.00 ·575.00 300.00 
2.47 1.60 232.00 190.00 SOl .00 410.00 
1.83 0.72 151.00 140.00 460.00 180.00 



Table lB, --lIopJ. Buttea U"burgites 

SIIMPLE LA T J TIlDE LONG ITUo; lIy 1l01ll-S Al103X-)( AlX-S As poaAA As PPIII-S Au pp.-S S Pp.-S S·. pp.NA 
l a - DI Y 35.4714 110.n411 2.10 O.OOR 5.00 O.OOe 200.00l lO.OOl H.OO 0.008 I HR - 1I 7'1 15.4714 1 10 .0'.11 7.50 o.noo 6. :SO 110.00 ?OO.OOL 10.00l 36.00 O.OOB 1 (-07'1 :\'>.4714 110.(l4 1 1 I. (HI\. O.(lOB 3. 00 D.III1R 2(10.00l 'O.OOl 130.00 0.008 l l1 -D79 :S5.4675 110 .0406 U.5UN O.OOR 2.UO 400.00 200.00N 10.00N 10.00t. 0.008 1 ' - 07 9 ~5.(.(.75 I HI.O/.flt. O.50N O.OOB 5.00 64.00 ?OO.OON 10.00N 10.00N 0.000 11( - 0 79 35.4697 1 111.0497 0.50N O.OOB 5.00 1.50 200.00N 10.00N 10.00N O.OOB ll-1l7Q J5 .4700 110.0497 [I.50N 0.000 5.00 14.00 200.00N 10.00N. 10.00L o .OOB 711-11711 35.1. 7<'2 1 1O.0421l I.Dlll 0.000 0 ·.91 0.000 200.00l 10.00l 10.001 0.008 7I1 R-07? ' 5.3822 110.0619 3.00 11.70 '). ~ O· 3.00 200.IlOL lO.OOL lO.OOL 0.b09 6A - 07 9 35.4275 11 0~0572 1.50 0.000 2.1l0 21.00 20n.00L 10.00L 10.nOl 0.008 ( . (.O - [l 7') 3 ';.4;>(lR 110.0';67 2.20 0.008 4.00 O.OOEl 200.00L 10.00L 54.00 0.008 bE Il' 110 3 ~ .4 (>O6 110.0564 O.50N 6.36 3.00 O.OOB ZOO.OON 10.00N 10.00N 100.00l 711-[179 3 5.6219 110.1389 7..10 0.000 4.50 0.008 200.00L 10.00L 14.00 0.008 ( 711-079 35.6222 110.1472 7.00 11 .• 40 5.30 15.00 ZOO. DOL 10.01ll 15.00 O.OOB 7 L - 01H) 3 ';. 6(>113 110.1325 0.10L O.OOB 2.30 13. 00 150.00L 10.00l 4.60L 0.008 911-07'1 3 5 . 5/.0J 110.0375 1.70 B.14 4.50 150.00 200.00L 10.00L 11.00 0.008 ( 1'0-1\7<) ' 5.3708 110.1150 1 .60 11 • 10 5.40 6.60 200.00l 10.00l 85.00 0.008 170 -(1 79 3 5. 39~3 110.1981 1 . DOL 0.000 O.~l 7..80 200.00L 10.00L 10.00l 0.008 IRA-D79 3 5. -'897 111.1.1744 1 .0UL 3.40 1. '>0 2. 50 200.00L 10.00l 10.00l . 0.008 1811R - D7 9 3 5.31\97 110.171.4 I .OOL O.OOA 1. (,0 n.OOB 200.00L 10.00L 10.00l 0.008 N (>111 - 07 Q 3<;. 5 742 110.101n 2.50 10.40 6.00 34.00 200.00L 10.00L 66.00 0.008 N 2 1(l - D79 J5.5750 110~lO78 7.30 9.6Q 5. 80 6J.00 200.IIOL 10.00l· 10.00l O.OOB 7H- 1l 79 35.5 1 75 1111 .13'>0 0.10l 0.000 O.05L 720.00 610.00 10.00L 4.60l O.OOB ?7A- IJ79 35.4~lI l 11 0.0Z?1I 2.00 8.27 4 .• 60 490.00 200.00l 10.00L 78.00 O.OOS 771'1- 0 79 35.451\6 110.0Bl 1.50 0.000 5.30 0.008 200.00L 10.00L 61.00 O.OOB (. BD - OBO 3';.4647 110.31103 O.lOL 0.000 2.00 1.30 150.00l 10.00L 4.60l 1i.008 J/.II - h 7? 35.'<;113 110.41175 1.80 10.70 5.00 6.20 200.00l 10.00L 19.00 617.00 37( - 0 79 35.3')'12 110.2514 2.10 12.50 6.70 2.10 ZOO.OOL 10.00l 46.00 1020.00 r·, 8911 - Il RO 35.5281 lI)lJ.9S6? 1I.10L o.noo 2.80 35.00 150.01ll lO.OOL 4.60l O.OOA <,lc'tA -DIIO 35.6<'5 6 110.1219 0.10L O.OOB 3.70 57.00 150.00l to.OOl 20.00 724.00 101,E - oRO 3'i.n47 110.11n O.IOL O.OIlI:! 5.40 39.00 150.00L lO.OOl 21.00 0.008 II I\II -r,~n 5 5.5 108 l ln.H/l6 H.l0L O.OOA 2. 10 3.20 150.00L 10.00l 43.00 O.OOB 

.. 
( 

( , 

() 



TAble 1a.~:llmburgl t es-contlnued 

,I SAM PL E a . ppm'S Be PPIII'S e i Pllm-S CaOX-X CaX-S (02X Cbt .(XAA Org CXAA T-CX'"'AA Cd PP.-$ 1 B- 079 ' 10. 00 4 .50 lO.OOL 0.008 2.00 O.OOB O.OOB O.OOa O.OOB 2. DOL 
1BR- 079 800 . 00 4.40 1 Z. 00 O.OOB 3,30 O.OOB O.OOB O.OOe 0.008 2.00l 

1( - 079 130. 00 6.7 0 10.00l O.OOB 0.33 0.008 0.008 0.008 O.OOB 2.00l 
1 H': D 7 9 500 .00 1. DOL 10. DO N O.OOe 7.00 O.OOB O.OOB 0.008 O.ooe · i!.OO N 
1 1-0 19 1000. 00 1.00l 10.00 N 0.008 2.00 0.008 0.008 O.OOB D.OOB Z.OON 
11< - 079 1000 . 00 1.00l 10.00 N O.OOB 10.00G 0.008 O.OOa 0.008 0.008 2.00 N 
1L -0 79 10 00. 00 1.00l 10.00 N O.OOB 5.00 0.008 0.008 0.008 O.OOB 2.00N 
2A -D 78 35 0.0 0 1 . DOL 10.00L O.OOB 20.00G 0.008 O.OOB O.OOB 0.008 2.00l 

2AR -0 79 3000 . 00 3.00 10.00l 12.30 8.70 O.OOB 0.008 O.OOB 0.008 2. DOL 
6A - 079 470. 00 1. 00l 10.00l 0.008 17.00 O.OOB O.OOB O.OOB O.OOB 2.00l 
60 - 0 79 1900 . 00 1.60 10.00l 0.008 11.00 O.OOa O.OOB O.OOa O.OOa 2.00i. 
6 El 080 150 .00 1.00L 10. DO N 19.80 " 10.00G O.OOB O.OOB O.OOB O.OOB 2.00N 
7A -0 79 1 100. 00 4.90 10.00l O.OOB 8~SO O.OOB O.OOB O.OOB O.OOB 2. DOL 
7H -D 79 1, 30. 00 5.50 10.00l 12.10 8.50 O.OOB 0.008 O.OOB O.OOB 2.001. 
7l ~080 1,90 .0 0 3.00 10. 00l O.OOB 2.80 0.008 0.27 0.10 0.37 32.001. 
9 0-0 79 1200.0 0 1.90 10. DOL 22.40 17.00 0.008 O.OOB O.OOB 0.008 2. DOL 

13 0-0 79 23 00. 00 " 2.80 10.00l 9.22 6.30 O. OOB 0.008 O.OOB O.OOB 2.001. 
17 8 - 079 53.00 1. 00 l 10 . 00l O.OOB 20.00G 0. 008 O.OOB 0. 008 O.OOB Z.OOl 
18A - 079 1400. 00 1.00l 10.00l 41.60 20.00G 0.008 O.OOB O.OOB O.OOB 2. DOL 

18 AR '0 79 1500. 00 1.DOl 10.00L O.OOB 20.00G O.OOB 0.008 · O.OOB O.OOa 2.00l 
21A -0 79 1300. 00 2.90 ' 0 . 00l 6. 19 4.70 0.008 0.008 0.008 O.OOB i!. DOL 
218-0 79 860. 00 3.30 10.00l H.'O 5.60 0.008 O.OOB 0.008 0.008 2.00l 
23E :' 079 1,6. 00 1.00l 10.00l O.OOB 17.00 O.OOB 6:62 1.51, 8.16 32.001. 
27 A;'0 79 1100. 00 2.20 10.00L 2.03 1 .50 0.008 O.OOB O.OOB 0.008 2.00l 

N 27 0-0 79 1200. 00 1. 80 10.00l O.OOB 1.30 O.OOB O.OOB . 0.008 0.008 2.001. 

w 
33 0-080 910. 00 1 .50 10.00L 0.008 16.00 O.OOB 5.33 0.49 5.82 32. DOL 
H A-0 79 62 0. 00 2. 00 10.00l 8.56 9.90 O.OOB 0.008 0. 008 0.008 2.001. 
37 C':0 79 980.00 4.30 10.00l 10.40 8.30 O.OOB 0.008 0.008 O. OOB 2 . DOL 
89A -080 810.0 0 1. 60 lO . OOL 0.008 9. 10 0.008 2.42 0.84 3.i!6 32.001. 
96 B-080 530.0 0 1.50 10. DOL O.OOB 9.50 0.008 2.77 0.63 3.1,0 32. DOL 

10 6 E:'080 740.0 0 2.30 l O.OOL O.OOB 6.00 0.008 0.16 0.30 0.46 H.OOL 
118A -080 350. 00 1. DO L 10. DOL O.OOB 1.10 O.OOB 5.10 1.12 6.22 32.001. 

, " 



T a bl~ lB.--L i mburgites-continued 

SAMPL E Ce pp mNA C ~ pp m~S Co ppmNA Co ppm';S C r ppmNA C r PPIII'; S Cs ppmNA Cs PPIIIAA Cu ppm~s Dy ppaNA 
1 B- D7 9 O.O OB 280.00 O.OOB 210.00 O.OOB 21.00 O.OOB O.OOB 32.00 0.009 l BR-0 79 O. OOB 380.00 O.OOB 45.00 O.OOB 24.00 3.00 O.OOB 35.00 O.OOB 1C:' 07 9 O.OO B 100.00L O.OOB 210.00 0.009 14.00 O.OOB O.OOB 20.00 " O.OOB l H ~D7 9 O.O OB SOO.O ON O.OOB 150.00 O.OOB 70.00 O.OOB O.OOB 50.00 .0 ,, " , 0.009 l I -D 79 0.008 100.00L O.OOB 30.00 0.009 150.00 O.OOB 0.009 70.00 C).OOB l K-0 79 0.0 08 500 . 00 N O.OOB 20.00 0.009 100.00 O.OOB O.OOB 30.00 0.009 ll -0 79 O.OO B 100.00l O.OOB 30.00 O.OOB ' 100.00 O.OOB O.OOB 50.00 0.008 2A":0 78 O.OOB O.OO H 0. 008 11 .00 0.008 15.00 O.OOB O.OOB 5.80 0.008 2AR:"0 79 O. OO B 480.00 O. OOB 36.00 O.OOB 53.00 20.00 O.OOB 15.00 0.008 6A-0 79 O.OOB 120.00 O.OOB 32.00 O.OOB 310.00 1.00l O.OOB 35.00 O.OOB 60-0 79 , O.OOB 200.00 O. OOB 44.00 O.OOB 200.00 O.OOB 0.008 42.00 O.OOB 6 El080 20. 20 100.00 N 37.00 30.00 1060 .. 00 1500.00 0.23 1 . DOL 7.00 3.33 7A-0 79 O.O OB 510.00 O.OOB 31.00 O.OOB 60.00 O.OOB O.,OOB 24.00 O.OOB 7H-0 79 0 . 009 460. 00 0 . 008 28.00 O.OOB 58.00 46.00 O.OOB 18.00 O.OOB 7L;'OBO O. OOB 17 0.00 O.OOB 15.00 0.008 8.40 O.OOB 0.008 22.00 O.OOB 9 0':0 79 O.O OB 190.00 O.OOB 31 .00 0.008 86.00 2.00 0.009 41.00 O.OOB 13 0-D 79 0.0 08 14 0.00 0 . 008 31.00 0.008 140.00 6.00 0.009 36.00 0.008 17B-D 79 O. OOB O.OO H O. OOB 11 .00 0.008 15.00 1. DOL O.OOB 4.20 O.OOB 18A-0 79 0 . 008 10 0.00l 0.00 8 12.00 0.008 18.00 8.00 O.OOB 7.20 O.OOe 18 AR·0 79 0 .00 8 O.OO H 0.008 12.00 0.008 18.00 O.Ooe O.OOB 7.00 O.OOB 21 A-0 79 O. OOB 190.00 O.OOB 29.00 0.008 ' 200.00 2.00 O.OOB 49.00 O.OOB 21B-0 79 O. OOB 200.00 0.008 43.00 0.008 180.00 1.00l O.OOB 45.00 O.OOB 23E-D 79 0 . 008 63.00l 0 . 008 20.00 0.008 1.60 O.OOB O.OOB 4.60 0.008 N 27 A·0 79 O. OOB 100.00l O. OOB 20.00 O.OOB 40.00 9.00 O.OOB 23.00 O.OOB 

+:-
270-0 79 O. OOB 100.00l O.OOB B. SO O.OOB 50.00 O.OOB 0.008 18.00 O.·OOB 330~OBO O. OOB 8 1.00 O.OOB 17.00 O.OOB 84.00 O.OOB O.OOB 31.00 O.OOB ' 34 A-0 79 118 . 00 230.00 36.90 37 .00 24 1.00 230.00 8.09 1.00l 47.00 5. 41' 37C': 079 236 . 00 340.00 1.0.60 ' I. 4.00 83.30 84.00 0.72 1.00l 33.00 9.92 89 A-OBO O. OOB 120.00 O.OOB 25.00 0.008 25.00 O. OOB O.OOB 31.00 O.ooe 968-08 0 116. 00 63.00l 31 . ,20 26 . 00 324.00 260.00 3.59 1. .00 52.00 4.48 106E-:- D80, 0. 008 97 .00 O. OOB 50.00 O.OOB ' 170.00 O.OOB O.OOB 51.00 O.OOB 118 A·080 'O. OOB 6 3.00L 0.008 18.00 O.OOB 41.00 0.008 O.OOB 37.00 0.008 



Table lB.::Limburgites:continued 

SAMPLE Eu ppmNA Eu pp ,, ':S FX : AA FeO% T'':FeZ03X FeX':NA FeX':S Ga ppm-S Gd ppmNA Ge PPII-S , 
1 B-079 O.OOB O.OOB O.OOB O.OOB O.OOB 0.008 8.70 27.00 O.OOB O.OOB l BR-079 O.OOB O.OOB 0. 12 O.OOB O.OOB 0.008 6.40 24.00 0.008 O.OOB 1C-079 O.OOB O.OOB O.OOB O.OOB O.OOB 0.008 20.00G 17.00 O.OOB O.OOB 1H ":079 O.OOB 100.00 N O.OOB O.OOB O.OOB O.OOB 7.00 10.00 O.OOB 1 • SON 1 1':'079 0.0 08 100.00 N 0.008 O.OOB O.OOB O.OOB 7.00 20.00 0.008 1.50N l K-J)79 0 . 008 100.00N 0.008 0.008 O.OOB O.OOB 5.00 15.00 O.OOB 1.50N n : 079 0 . 008 100.00N 0.008 0.009 0.009 0.009 7.00 15.00 O.OOB 1. SON 2A":078 0.008 0.009 O.OOB O.OOB O.OOB O.OOB 1 .00 10.00L O.OOa O.OOa 2AR- 079 0 . 009 O.OOB 0. 19 O.OOB 8.70 .0.00a 5.60 21.00 O.OOB O.OOB 6A~D79 0 . 009 O.OOB 0.05 0.008 0.009 0.008 4.80 11.00 O.OOB O.OOB 60 - 079 O. OOB O.OOB O.OOB O.OOB O.OOa 0.009 4.30 10.00 O.OOB O.OOB 6El080 1. 57 0 . 009 O.OOB 0.009 7.55 5.29 5.00 15.00 4.14 1.50N 7A-079 O.OOB O.OOB O.OOB O.OOB O.OOB 0.009 9.40 27.00 0.008 O.ooe 7H-079 O.OOB O.OOB 0. 19 0.009 11.80 0.008 8.20 24.00 O.OOB O.ooe 7L-080 0. 009 4.20 O.OOB O.OOe O.OOe 0.009 5.00 16.00 O.OOB 1. SOL 90·079 0 . 008 O.OOB 0. 12 O.OOB 7.27 O.OOB 5.20 15.00 O.OOB O.OOB 13D-079 O. OOB O. OOB 0.14 0. 008 7. 04 O.OOB 4.90 21.00 O.OOB O.OOB 17 B,:",0 79 0. 008 O.OOB 0. 05 0.009 O.OOB O.OOB 0.66 l 0.00L O.OOB O.OOB 18A-079 0 . 00 8 O. OOB 0.06 O.OOB 1.98 0.009 1.30 10.00L O.OOB O.OOB 18AR':079 O. OOB 0.008 O.OOB O.ooe O.OOB 0.009 1.20 l 0.00L O.OOB O.OOB 21A -079 O.OOB 0.008 0. 08 0 . 008 9.59 O.OOB 7.00 25.00 O.OOB O.OOB 21B- 079 O.O OB O.OOB 0. 13 0.008 9.29 O.OOB 7.40 22.00 O.OOB 0.008 23E-079 O. OOB 2.20L O.OOB O.OOB O.OOB O.OOB 11.00 1.50L ' O.OOB 1. SOL N 27A':079 O.OOB O.OOB 0~06 O.OOB 4.2 1 O.OOB 3. 10 14.00 O.·OOB O.OOB 

In • 
270-079 O.O OB O.OOB O.OOB O.ooe O.OOB 0.008 2.70 13.00 O.OOB O.OOB 330-080 0. 008 3. 10 O.OOB O.OOB O.OOB O.OOB 2.80 4.30 O.OOB 1.S0L 34A - 079 27.1 0 0.008 0.09 0 . 008 10.60 6.58 6.00 21.00 7.30 0.008 37C':079 5. 55 0.008 0. 22 0.008 14.10 9.75 9.50 30.00 15.10 O.OOB 89A-080 0. 008 3.00 0 . 008 0:008 0.008 0.008 4.70 10.00 O.OOB 1. SOL 968- D80 2.4 2 2. 20L 0. 08 O. OOB O.OOB 4.1,5 4.50 9.90 7.00 1.50L 106E-0 80 O.DOB 2.90 O.Ooe O.OOB 0.008 O.OOB 7.70 19.00 O.OOB 1.50L 118A~ D 80 0.00 8 2.20L O.OOB O. OOB O.OOB O.OOB 2.90 9.60 O.OOB 1. SOL 



Table lB~~:liqbur9ites~continued 

SA HPlE H20 +% H 20~% H1 ppmNA H1 ppm7S H9 ppmAA Hg ppm';' S In ppm~S K20X':X U':NA u-S 
.. 

.1 ,. . lB-079 O.OOB O.OOB O.OOB O.OOB O.OOB SOD. DOL O.OOB O.OOB O.OOB 1.00 l BR-D79 O.OOB O.OOB O.OOB O.OOB O.Oll SOO.OOl O.OOB O.OOB O.OOB 1.50 1C -D79 O.OOB O.OOB O.OOB O.OOB O.OOB SOO.OOl O.OOa O.OOa O.OOB 
e' . • -:. ;: ~g lH·079 O.ooa O.OOB O.OOB 1S.00N O.OOa O.OOB 6.80N O.OOB O.OOB 1 I ~O 7 9 O.OOB O.OOB O.OOB lS.00N 0.008 0.008 6.80N 0.008 O.OOB 5.00 1K -.079 O.OOB O.OOB O.OOB 1S.00N O.OOB O.OOB 6.80N O.OOB O.OOB 3.00 ll -079 O.OOB O.OOB O.OOB · lS.00N O.OOB 0.008 6.80N 0.008 0.008 3.00 2A-078 O.OOB O.OOB 0.008 O.OOB O.OOB 500.00l O.OOB O.OOB O.OOB 0.48 2AR-079 O.OOB O.OOB O.OOB O.OOB O.Oll 500.00L O.OOB 1.03 O.OOB 0.64 6A -079 O.OOB O.OOB O.OOB O.OOB 0.01 SOD. DOL O.OOB O.OOB O.OOB 0.79 60-079 . O.OOB 0.008 O.OOB O.OOB 0.008 SO~. DOL O.OOB O.OOB O.OOB 1.60 6E1D80 O. OOB O.OOB 2.80 15.00N O.OOB O.OOB 6.80N 0.17 O.SOL O.70N 7A-079 O.OOB O.OOB O.OOB O.OOB O.OOB SO~. DOL O.ooa O .. OOB O.OOB 0.52 7H:,,079 O.OOB O.OOB O.OOB 0.008 O.Oll SOD. DOL O.OOB 0.93 O.OOB 0.58 7L-080 O.OOB O.OOB O.OOB lS.00L O.OOa O.OOB 6.80L O.OOB O.OOB 1.50 90-079 O.OOa O.OOB O.OOB O.OOB o.on 500. DOL O.OOB 1.7S O.OOB 1.60 130-D79 O.OOB O.OOB 0.008 0.008 0.01L SOO.OOL O.OOB 2.18 O.OOB 1.30 17B- 079 O.OOB O.OOB O.OOB O.O·OB O.OlL SOO.OOL O.OOB O.OOB O.OOB 0.43 18A ":D 79 O.OOB O.OOa O.OOB O.OOB 0.04 SOD. DOL O.OOB 0.89 O.OOB 0.81 18AR-079 O.OOB O.OOB O.OOB O. OOB O.OOB SOO.OOl 0.009 O.OOB O.OOB 0.78 21A-.079 O.OOB O.OOB O.OOa O.OOB 0.01 L SOD. DOL O.OOB 1.96 O.OOB 1.60 21B - 079 O.OOB O.OOB O.OOB O.OOB O.Oll SOD. DOL 0.009 1.76 O.OOB 1.60 N 23E~ 079 O.Ooa O.OOB O.OOB lS.OOL O.OOB 0.009 6.80L O.OOB O.OOB 0.13 0'1 27 A;;'079 O.OOB O.OOB O.OOB O.OOB 0.02 SOD. DOL O.OOB 2.46 O.OOB 1.80 270-079 O.OOB O.OOB O.OOB O.OOB O.OOB 500.00L O.OOB O.OOB O.OOB 2.00 33 0-0BO O.O OB O.OOB O.OOB 15.00L O.OOB O.OOB 6.BOL O.OOB 0.008 1.30 34A~ 079 O.OOa O.OOB 5.72 O.OOB O.OlL 500.00L O.OOa 2.06 1.53 1.70 37C':'D79 O.OOB O.OOB 11.70 O.OOB O.OlL SOD. DOL 0.008 2.72 2.25 2.70 89 A-DBO o.ooa O.OOB o.ooa 15.00L O.OOB O.OOB 6.80L O.OOB O.OOB 0.92 96B':'080 O.OOB O.OOB '.94 1S.00L O.OOB O.OOB 6.80L O.OOB 1 .. 08 1.10 106E-080· O.OOB O.OOB 0.008 15.00L O.OOB O.OOB 6.80L O.OOB O.OOB 1.50 118A-oaO 0. 000 O.OOB O.OOB 15.00l O.OOB O.OOB 6.80L O.OOB O.OOB 1.50 



Table lB.~~L1mbur91tes~cont1nued 

SAMPLE L,I ppmNA l~ PPIII:S Li ppmAA Li ppm~s Lu pplIINA MgO%':X M9%;S MnO%-X Mn pplIINA Mn PPIII-S 
1B-079 O.OOB 160.00 O.OOB 50.00L O.OOB 0.008 2.90 0.008 . O.OOB 660.00 113R-079 0.008 160.00 20.00 130.00 0 .. 008 0.008 1 .. 60 0.008 0.008 480.00 1C':079 0.008 20.00L O.OOB 50.00L O.OOB O.OOB 3.30 0.008 O.OOB 2900.00 lH-079 O.OOB 50.00 O.OOB 50.00N O.OOB 0.008 1.00 O.OOe O.OOB .' 100.00 11:"079 O.OOB 150.00 O.OOB 50.00N O.Ooe O.OOB 0.70 O.OOB O.OOB 200;,00 11:-079 0.008 150.00 O.OOB SO.OON O.OOB O.OOB 1.50 O.OOB O.OOB 2000.00 n:"079 O.OOB 150.00 O.OOB 50.00N 0.008 0.008 1.50 O.OOB O.OOB 500.00 2A':078 0 0 008 91.00 O.OOB O.OOH 0.008 O.OOB 0.50 O.OOB 0.008 2500.00 2AR-079 0.008 310.00 10.00 50.00L 0.008 4.70 2.60 . 0.12 0.008 740.00 611-079 0.008 65.00 15.00 ·50.00L O.OOB O.OOB 3.80 0.008 0.008 1000.00 j)O':079 0.008 92.00 O.OOB 73.00 O.OOB O.OOB 2.40 O.OOB 0.006 850.00 6E1080 6.76 20.00N 5.00 50.00N O~ 11. 14.20 10.00 0.11 926.00 700.00 711-079 O.OOB 270.00 0.008 54.00 O.OOB O.OOB 2.90 O.OOB 0.008 1200.00 ~rH:'079 0.008 250.00 33.00 73.00 0.008 5.00 2.70 0.24 O.OOB 1200.00 h- 080 O.OOB 97.00 0 ... 006 68.00L O.OOB 0.008 1.90 0.008 O.OOB 1700.00 90-079 O.OOB 100.00 26.00 63.00 0.008 3.70 2.10 0.18 0.008 1400.00 130-079 O.OOB 85.00 77.00 75.00 0.008 4.80 2.60 0.07 0.006 450.00 17B-079 O.OOB 66.00 17.00 50. DOL O.OOB O.OOB 0.86 O.OOB O.OOB 1300.00 18A- 079 O.OOB 57.00 15.00 50.00L O.OOB 1.20 0.67 0.12 O.OOB 1000.00 18AR-079 O.OOB 60.00 0.008 50.00L O.OOB 0.008 0.64 O.OOB O.OOB 980.00 211A-079 0.0013 100.00 1,0.00 94.00 O.OOB 3.80 2.60 0.07 O.OOB 670.00 2~B-079 0.008 90.00 1.00 SO. DOL 0.008 5.19 3.40 0.13 O.OOB 830.00 23E-079 O.OOB 10. DOL O.OOB 68.00L O.OOB O.OOB 3.00 O.OOB O.OOB 6000.00 N 2i'A-079 O.OOB 20.00L 29.00 50.00L O.OOB 0.92 0.59 0.02.L O.OOB 200.00L -...J 270-D79 O.OOB 45.00 O.OOB 50.00L O.OOB O.OOB 0.98 O.OOB O.OOB 210.00 33D-080 0.008 82.00 O.OOB 68.00L O.OOB O.OOB . 3.00 O.OOB 0.008 5-' 00. 00 HA': 079 58.60 100.00 14.00 55.00 0.24 5.24 2.50 0.09 1100.00 1100.00 37c-079 116.00 160.00 13.00 50.00L 0.36 5.47 3.10 0.18 1400.00 1500.00 8~)A-080 O.OOB 88.00 O.OOB lI8.00L O.OOB O.OOB 1.90 O.OOB O.OOB 1800.00 969':"080 63.80 63.00 21.00 68.00L O.OOB O.OOB 2.60 O.OOB 964.00 1400.00 106e':080 0.008 73.00 O.OOB 68.00L O.OOB O.OOB 3.40 O.OOB O.OOB 1600.00 118A-080 O.OOB 26.00 O.OOB 68.00L 0.008 O.OOB 5.20 O.OOB O.OOB 1600.00 



Table 18.~~l i mburgites~continued ... .. 
SAMPLE Mo r:' pm-S Na20X-X NaX-NA NaX-S Nb ppm-S Nd ppmNA Nd pp.-S Ni PPII-S PZ05%-x Px-S 

18-079 18.00 O.OOB O.OOB 1 .90 98.00 O.OOB O.ooe 410.00 o.ooe 0.45G 1eR~D79 20.00 O.OOB O.OOB 1.80 30.00 O.OOB O.OOB 85.00 O.ooe 0.45G H- 079 200_00 O.OOs O.OOs 1.20 25. DOL O.OOe O.OOB 940.00 O.OOB 0.07 1 H-D79 1 00 . 00 O.OOe O.OOB 1 .50 10.00 O.OOB 70.00N 700.00 O.OOB O.OZN 1 1-079 10.00N O.OOB O.OOB 3.00 30.00 O.OOB 150.00 200.00 O.OOB 0.02N 1K:"0 79 10.00L O.OOB O.OOB 3·.00 20.00 0.000 150.00 50.00 O.OOB o .02N 1 L ~D 7 9 5.00 O.OOB O.OOB 2.00 15.00 O.OOB 100.00 70.00 O.OOe 0.02N 2A-0 78 100.00 O.OOB O.OOB 0.17 2S.00L O.OOB O.OOB 16.00 O.OOB 0.02l 2AR-079 48.00 3. 1 0 O.OOB 2.00 . 130.00 O.OOB O.OOB 48.00 3.10 0.456 6A'-079 10.00L o.ooe O.OOB 0.74 50. DOL O.OOB O.OOB 150.00 O.OOB 0.12 60':0 79 10.0 0L O.OOB O.OOB 0.85 57.00 O.OOB O.OOB 220.00 O.OOB 0.21 6El080 10.00N 1. 00 0.77 0.50 25. DON 19.10 O.ooe 150.00 0.10L 0.02N 7 1.. -079 10.00L O.OOe O.OOB 1.80 130.00 O.OOB O.OOB 47.00 O.OOB 0.45G 7H-0 79 10.00L 3.00 O.OOe 1.80 100.00 O.OOB O.ooe 42.00 3.60 0.45& h- 080 . 1. DOL O.OOe O.OOB .1.4 0 64.00 O.OOB ·98.00 9.30 O.ooe 0.94 90~079 67.00 1. 20 O.OOB 1. 20 50. DOL O.OOB O.OOB 76.00 0.81 0.45G 130-079 10.00L 1 .00 O.OOB 0.84 56.00 O.OOB O.OOB 220.00 0.88 0.45G 17B-079 10.00L O.OOB O.OOB 0.1Sl 2S.00l O.OOB O.OOB 49.00 O.OOB 0.02L· 18 A-079 10.00l · 0.20l O.OOB 0. 1 6 25.00l O.OOB O.OOB 43.00 0.10l 0.02l 18 AR-079 10:00l O.Ooe O.OOB 0.15 25. DOL O.OOB O.OOB 45.00 O.OOB 0.02l 2 1A-D79 33.00 1.1 0 O.OOB 1.20 82.00 O.OOB O.OOB 87.00 0.79 O.45G 2 1B-079 21.00 1.80 O. OOB 0.91 SO. DOL O.OOB O.OOB 150.00 0.80 . 0.45G BE· 079 570.00 O.OOe O.OOB 0.12 3_ 20l O.OOB 32.00L 180.00 O.ooe 0.07L ~ 27A-079 1600.00 0.90 O.OOB 0.99 25.00l 0.008 O.OOB 75.00 0.10 0.05 270:-079 12.00 O.OOB 0.008 1 .50 25.00l 0.008 O.OOB 20.00 O.OOB 0.16 330-080 1.00l O.OOB O.OOB 0.66 32.00 O.OOB 110.00 31.00 O.OOB 0.69 34 A": 079 10.00l 1.00 1. 61 1.60 53.00 57.30 O.OOB 140.00 1.00 0.456 37C~079 10.DOl 2.30 2.02 2.00 67.00 114 • . 00 O.OOB 73.00 1.90 0.45G 89A:,,080 1.00 O.OOB O.OOB 1·.90 37.00 O.OOB 96.00 48.00 O.OOB 0.49 968-080 7.20 O.OOB 0.81 1.20 29.00 49.00 35.00 140.00 O.OOB 0.30 106E':D30 6.30 O.OOB 0.008 1.50 58.00 0.006 48.00 140.00 - O.OOs 0.50 11 8A-DBO 1.30 O.OOs O.Ooe 1.60 6.00 O.OOB 32.00l 45.00 0.009 0.25 



Table 19~~~Limburgite$~cont1nued "'. . 
SAMPLE Pb ppm-S Pd ppm-S Pr ppm-S Rb ppmNA Rb ppmAA Re ppm-S r-SX-AA Sb ppmNA Sb ppm-S SC PP.NA 

18"079 10.00L 0.009 0~008 O.OOB O.OOB 50. DOL O.OOB O.OOB 100.00L O.OOB l8R-D79 10.00l O.OOB O.OOB 35.00 O.OOB 50. DOL 2.71 O.OOB 100.00L O.OOB 1C-079 10.00l O.OOB O.OOB O.OOB O.OOB 50. DOL O.OOB O.OOB 100.00L 0.008 lH~D79 10.00N 1.00N 68.00N 0.008 O.OOB 50. DON O.OOB 0.008 100.00N 0.008 11-1)79 10.00N 1.00N 68.00N 0.008 O.OOB 50.00N O.OOB O.OOB 100.00N 0.008 1K-079 10.00N 1.00N 68.00N O.OOB 0.006 50. DON O.OOB O.OOB 100.00N O.OOe noO?9 10.DON 1.00N 68.00N O.OOe o.ooe· 50.00N O.OOB 0.008 100.00N O.OOB 2A-D78 1O.00l 0.008 0.008 0.008 0.008 50. DOL O.OOB 0.008 100.00L 0.008 2AR-079 10.00L 0.008 0.008 10.00 0.008 50. DOL 0.07 0.008 100.00L ·0.008 bA:"079 10.00l 0.008 0.008 9.00 0.008 SO. DOL 0.03 0.008 100.00L 0.008 bO';079 36.00 0.008 0.008 O.OOe 0.008 50. DOL 0.008 0.008 100.00L O.OOB 6e1D80 lD.OON 1.00N O.OOB 10.00L 5.00 50. DON O.OOB 0.008 100.00N 42.60 7A-1)79 10.00L 0.008 0.008 0.008 0.008 50.00L O.ooa 0.008 100.00L O.COB 7H-D79 10.00L 0.008 0.008 20.00 0.008 50. DOL 0.06 O.OOB 100.00L O.OOB 7L- DBO 8.30 1.00L 68.00L O.OOB O.OOB 10.00L O.ooa O.OOB 32.00L O.OOB 90-079 10.00L O.OOB O.OOB 27.00 O.OOB 50. DOL 0.08 0.008 100.00L O.OOB 130-079 10.00L 0.008 0.006 58.00 O.OOB 50. DOL 0.09 O.OOB 100.00L 0.008 17S:"079 10.00L 0.006 0.008 10.00 O.OOB 50. DOL 0.05 0.008 100.00L 0.006 l8A':079 10.OOL 0.008 0.006 25.00 O.OOB 50. DOL 0.05 O.OOB 100.00L 0.008 l8AR-079 10.00L 0.008 0.008 O.OOB O.OOB 50. DOL O.OOB O.OOB 100.00L O.OOB 2 U-079 10.00L O.OOB O.OOB 28.00 O.OOB 50. DOL 0.52 O.OOB 100.00L O.OOB 218-079 10.OOL O.OOB O.OOB 1.00L 0.008 50. DOL 0.02 O.OOB 100.00L O.OOS 23E":079 6.80l 1. DOL 68.00L O.OOs O.OOB 10.00L O.OOB 0.008 32.00L O.OOB I'V HA-079 10.00L 0.008 O •. OOB 73.00 O.OOB 50. DOL 0.17 O.OOB 100.00L O.OOB '1.0 270-079 lO.OOL O.OOB 0.008 O.OOB 0.008 50. DOL O.OOB O.OOB 100.00L 0.006 330-080 6.80L 1.00L 68.00L 0.006 O.OOB 10.00L O.OOS O.OOB 32.00L O.OOB 34A":079 10.00l 0.008 O.OOB 48.00 33.00 50.00l 0.05 0.25 100.00L 17 .50 37C-079 10.00L O.OOB 0.006 34.70 29.00 50. DOL 0.02 0.18 100.DOL 15.70 89A-080 6.80l 1.00l 68.00L O.OOB O.OOB 10.00L O.OOB O.OOa 32.00L 0.008 968-080 8.90 1.00l 68.00L 40.10 45.00 10.00L 0.05 0.26 32.00L 13.50 106E":080 13 .00 1.00L 68.00l 0.008 O.OOB 10.00L O.OOB O.ooa '32.00L O.OOB 118A-080 9.50 1.00L 68.00L 0.008 0.008 10.00L O.OOB O.OOB 32.00L O.OOB 



Table 1B.~:Li.bur9ites~continued . .~ ~ 

S;AMPLE S,c ppm-S SI! PPII-X Se PPII-S Si02X-X SiX-S ,S .. ppllNA S .. pp .. -S Sn PPIR-S Sr PPIRNA Sr pp.-S 
1B-079 15.00 O.OOB 200.00L O.OOB 16.00 O.OOB O.OOB 10.00L O.OOB 5000.00G 1BR:'079 15.00 0.10L 200.00L O.OOB .19.00 O.OOa O.OOB 10.00L O.OOB 1500.00 1C~079 10.00L O.OOB ' 200.00L O.OOe 10.00L 0.008 O.OOe O.OOH O.OOB .- .. 260.00 1H-D79 7.00 5.80 O.OOB O.OOB 7.00 O.OOB 10.00N 10.00N O.OOB 700.00 11-079 20.00 32.00 O.OOB O.OOB 10.00 O.OOB 10.00N 10.00N O.OOB 2000.00 1K:'1>79 15.00 0.10L O.OOB O.Ooa 7.00 O.ooe ,10.00N 10.00N O.OOe 1500.00 ll-D79 15.00 1.40 0.008 0.008 10.00 O.OOB 10.00N 10.00N O.OOB 1500.00 2A~07a 10.00L O.OOB 200.00L . O.OOe 10.00L 0.008 O.OOB 10.00l O.OOB 1000.00 2AR~D79 19.00 0.10L 200.00l 42.10 15.00 O.OOB O.OOB 10.00l O.ooe 5000.00G 6A-079 29.00 0.50 200.00L O.Ooe 11.00 O.ooe O.OOB 10.00L O.OOB 1500.00 60"079 22.00 O.OOB 200.00L 0.008 '18.00 O.OOB 0.009 1,0.00l O.OOB 1200.00 6E1DBO 70.00 0.10L O.OOB 47.40 10.00G 4~94 O.OOB 10.00N 355.00 . 150.00 7.11-079 19.00 O.OOB 200.00L 0.008 11.00 0.008 O.OOB 10;'00l O.OOB 5000.00G. 7H-079 16.00 6.40 200.00L 37.50 13.00 O.OOB O.OOB 10.00L O.OOB 5000.00G 7L- 080 6.20 0.10L 'U.OOB 0.008 11.00 0.008 10.00 1.90. ,O.OOB 1300.00 90-079 20.00 0.10l 200.00L 32.90 14.00 O.OOB O.OOB 10. DOL O.OOB 1800.00 130-079 16.00 0.10 200.00L 47.50 17 .00 O.OOB O.OOB 10.00L, O.OOB 620.00 17B-079 10.00L 0.40 200.00l O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 2000.00 18A-079 10.00l 0.10L 200.00L 14.90 10.00L O.OOB O.OOB 10.00l O~OOB 1400.00 18AR:"D79 10.OOl 0.008 200.00L O.OOB 10.00l O.OOB O.OOB 10.00L O.OOB 1400.00 21A-079 20.00 3.50 200.00L 52.70 24.00 O.OOB O.OOB 10.00L O.OOB 2000.00 210~079 22.00 0.60 200.00L 43.30 23.00 0.008 . 0.008 10.00L O.OOB 1300.00 w BE-079 1.20 16.00 O.OOB O.OOB 2.00 O.OOB 10.00L 1. SOL O.OOB 1600.00 

0 
27A-079 10.00L 7.80 200.00L 65.30 30.00 O.OOB O.OOB 10.00L O.OOB 1200.00 270-079 10.00L O.OOB 200.00L O.OOB 30.00 O.OOB O.OOB 10.00l O.OOB 2100'.00 330;'080 15.00 0.10l O.OOB O.OOB 4.50 O.OOB 10.00L 1.S0L 0.008 2800.00 341\-079 22.00 0.10l 200.00L 45.90 20.00 10.20 O.OOB 10. DOL 1920.00 2400.00 HC-D79 21.00 0.50 200.00L 42.60 21.00 19.20 O.OOB 10.00l 1770.00 .2100.00 89A-080 12.00 0.10 O.OOB O.OOB 9.60 O.OOe 11.00 1.50L 0.008 1300.00 968-080 12.00 0.40 O~ OOB O.OOB 16.00 9.56 10.00L 1.80 4150.00 5000.00 106E':08d 21.00 0.10L 0.008 O.OOB 21.00 O.OOB 10.00L 1.50L O.OOB 2400.00 1118A-D80 5.00 0.10L 0.008 O.OOB 11.00 O.OOB 10.00L 1.50L O.OOB 1100.00 

.; 



Table lB.i;Limburgites:continued 

J1E~ SAMPLE Ta pplIINA Tb ppmNA Tb ppm-S Te ppm-S Th ppmNA Ti02X-X TiX-S Tl ppm-S T. PPIINA U pp.ON 
1B-079 O.OOB O.OOB O.OOB 50.00L 51.00l O.OOB 1.50G 10.00L O.OOB 196.00 1SR-079 O.OOB O.OOS 0.009 50. DOL 220.00L 0.009 1.50G 10.00l O.OOB 594.00 1(': 079 O.OOB O.OOB 0.009 50.00l nO.OOl O.OOB 0.13 10.00L O.OOB 314.00 1H-079 O.OOB O.OOS O.OOB 50.00N 400.00L O.OOB 0.30 10.00N O.OOB 1450.00 11-079 O.OOB O.OOB O.OOB 50.00N 260.00l O.OOB 1.00 10.00N O.OOB 866.00 1K:"079 O.OOB O.OOB O.OOB SO.OON B.OOl O.OOB 0.50 10.00N O.OOB 41.20 ll~079 O.OOB 0.008 0.008 50. DON l5.00l 0.008 1.00 10.00N O.OOB 46.30 lA-07B O.OOB O.OOB O.OOB SO.OOL 1B.00L O.OOB 0.10 10.00L O.OOB 93.90 2AR-079 0.009 O.OOB O.OOB 50.00L 52.00L 4.25 .1.50G . 67.00 O.ooe 206.00 611':"079 O.ooa O.OOB 0.008 50. DOL S.OOl 0.008 1.00 10.00L O.OOB 6.57 60-079 O.OOB O.OOB 0.009 50. DOL 28. DOL O.OOB 1.00 10.00L O.ooe 106.00 6E10BO 0.25 0.59 O.ooa 50.00N 0.22lt- 1.67 0.70 10.00N 0.009 1.85 1A-019 0.008 0.009 O.OOa 50.00L 25.90; O.OOB 1.50G 10.00L 0.009 13.40 7H:"079 O.OOB 0.009 0.008 50. DOL 11.10 3.65 1.50G 10.00L O.OOB 5.20 1L~DSO 0.009 0.009 32.00L 0.009 22.50 O.OOB 0.27 4.60L O.OOB 5.92 90-079 O.OOB 0.009 0.009 50.00L "0.00L 2.54 1.40 20.00l O.OOB 232.00 130-079 O.oos 0.008 O.OOB 50. DOL lZ.00L 2.1a 1.00 10.00L O.OOB 26.80 ' 1S:"0 79 O.OOB O.OOB O.OOB 50.00L 21.00L O.OOB 0.04 10.00L O.OOB 67.10 18A~1>79 Q.OOB O.OOB O.OOB 50. DOL lB.OOL 0.15 O.OB 10. DOL O.OOB 59.20 1B,AR-079 O.OOB O.OOB O.OOB 50.00L lO.OOL O.OOa 0.09 10.00L O.OOB 60.20 21A-079 0.008 O.OOB O.OOB 50. DOL 42.00L 2.90 1.50G 10.00L O.OOB 181.00 2'18:'079 O.OOB O.OOB O.OOB 50.00l 87.00L 2.37 1.50G 10.00L 0.008 364.00 w 23E-079 0.008 O.OOB 32. DOL O.OOB 26.00L O.OOB O.OOL 4.60L O.OOB 91.50 ..... 27A-079 O.OOB O.OOB O.OOB 50.00L 33.00L 1.00 0.62 20.00L O.OOB 123.00 27D-1>79 O.OOB O.OOB O.OOB 50.00L 8.64 0.009 0.71 10.00L O.OOB 4.58 ~i30-080 O.OOB O.OOB 32.00L O.OOB 11.00 O.OOB 0.55 4.60l O.OOB 6.12 34A';1>79 3.48 1.05 O.OOB SO.OOL 8.45 >,It- 3.36 1.40 10.00L O.OOB 2.82 ~; 7("'1>79 7.66 1.91 O.OOB 50. DOL 1'.90~ 4.08 2.40 10. DOL 0.006' 3.76 89A-1>80 O.OOB O.OOB 32.00L 0.009 58.00L O.OOB 0.43 4.60l 0.008 174.00 968':'080 2.81 0.89 32.00l O.OOB 9.92 * 0.008 0.25 4.60L O.OOB 19.60 106E~OBO O.OOB O.OOB 32.00L O.OOB 6.90L O.OOB 0.96 4.60l O.OOB 11.30 1t8A-OBO O.OOB O.OOB 32.00L O.OOB 7.60 O.OOB 0.21 4.60L O.OOB 3.37 

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



Table 1e.~;Limburgites~continued 
,!;Pl!' .. 

SAMPLE V pprn-S W ppm-S Y pprn-S Yb ppmNA 'i'b PPIII-S Zn ppmAA Zn ppm-S Zr pplINA Zr PPIII-S 
1B-079 120.00 100.00L 84.00 O.OOB O.OOB O.OOB 160.00 O.OOB 840.00 1BR:'079 150.00 100.00L 37.00 O.OOe O.OOB O.OOB 50. DOL O.OOB 410.00 1C':079 57.00 O.OOH 23.00 O.OOB O.OOB O.OOB O.OOH 0.006 430.00 11-1-079 100.00 lOO.OON 30.00 O.OOB 2.00 O.OOB 50.00N O.OOB 150.00 11:-079 150.00 100.00N 20.00 O.OOB 2.00 O.OOB 50. DON 0.006 300.00 lK-079 100.00 100;'00N 20.00 O.OOB 2 .. 00 O.OOB 50. DON O.OOB 150.00 lL':079 150.00 100.00N 30.00 O.OOB 3.00 O.OOB 50. DON O.OOB 150.00 2A-078 97.00 100.00L 13.00 O.OOB O.OOB O.OOB O.OOH o.ooe 330.00 2AR-079 110.00 100.00L 59~00 O.OOB O.OOB O.OOB 230.00 o.ooe 1000.00G 6A:'079 150.00 lOO.OOL 26.00 O.OOB 0.006 O.OOB 50. DOL O.OOB 490.00 60':079 120.00 lOO.OOL 36.00 O.OOB O.OOB O.OOB 140.00 o.ooe 670.00 6El080 200.00 100.00N 15.00 0.69 1.0Q 51.00 50.00N 69.30 70.00 7A-079 110.00 100.00L 78.00 O.OOB O.OOB O.ooe 200.00 O.OOB 1000.00G 7H-079 1 20.00 lOO.OOL 68.00 O.OOB O.OOB O.OOB 400.00 O.OOB 1000.00G n-Oso 50.00 , O.OOL 24.00 O.OOB 1.80 O.OOB 170.00 O.OOB 420.00 90-079 170.00 100.00L 33.00 O.OOB O.OOB O.OOB 50.00L O.OOB 740.00 130-079 120.00 100.00L 32.00 O.OOB O.OOB O.OOB 75.00 O.OOB 590.00 178-079 48.00 100.00L 13.00 O.OOB O.OOB O.OOB 50. DOL O.OOB 140.00 18A-079 68.00 100.00L 17.00 O.OOB O.OOB O.OOB 50.00L O.OOB 190.00 1BAR-079 70.00 100.00L 17 .00 O.OOB O.OOB O.OOB 50. DOL o.ooe 280.00 21A-079 210.00 100.00L 31.00 O.OOB O.OOB O.OOB 50.00L O.OOB. 580.00 2:18-079 1 SO. 0 0 100.00L 37.00 O.OOB O.OOB O.OOB 150.00 O.OOB 560.00 w BE';079 150.00 10 io OOL 1.50L O.OOB 0.15L O.OOB 150.00 O.OOB 58.00 N 27A-079 95.00 100.00L 19.00 O.OOB O.OOB O.OOB 50.00L O.OOB 650.00 270-079 92.00 100.00L 23.00 O.OOB O.OOB O.OOB 50. DOL O.OOB 360.00 330:'D80 76.00 10. DOL 23.00 O.OOB 0.97 O.OOB 150.00 O.OOB 290.00 2>4"'; 079 170.00 100.00L 35.00 1.61 O.OOB O.OOB 98.00 260.00 510.00 37C-079 220.00 100.00L 48.00 2.31 O.OOB O.OOB 160.00 ,558.00 590.00 89"~O80 85.00 10.00L 19.00 O·.OOB 0.99 O.OOB 120.00 O.OOB 260.00 96B-080 73.00 10.00L 15.00 1.44 1.30 79.00 140.00 160.00 150.00 106E~080 130.00 10.00L 22.00 O.OOB 1.30 O.OOB 160.00 O.OOB . 330.00 1118~"'D80 43.00 10.00L 6.40 O"ooe 0.15L O.OOB 140.00 0.008 120.00 



Table lC.--\Iopi Buttes clastics 

SIIMPLE 1.11 T lTlIDF LOl4G J TUDE A'1 ppln-S Al2tHY.-x AlX - S As ppmAA As ppm-S Au Pp.-s 8 Pp.-S 8 .. pp.NA 
11\-(71) V;.4714 nO.O,.,1 1.711 O.Otlll 5.1U O.Oon 200.00l 10.00l 85.00 0.008 IF-07? 35.4(1/, 110.01,11 1 • :SO 0.0011 3.70 O.OOIl ZOO. DOL 10.0Ul 70.00 0.008 lr.-07'1 .5<;.471/, 110.0411 Z.Rn O.oon 5.S0 0.000 400.00l 20.00l 20.00l 0.008 1J-079 35.4n58 110.0 /,86 1 • (JON O. nflfl 3.00 14.00 200.00N 10.00N 10.00N O.OOB ?Jl-078 3«;.477.2 110.0428 7..00L O.oon 2.60 0.0011 400.DOl 20.00l lO.OOl O.OOB lll~-D79 55.38,'2 110.0619 1. 70 n.Olln 4.'10 O.OOA 200.00l 10.00l 140.00 0.008 2C-07/\ ~«;.477.2 110.04?R 1 • lllll O.OOn 3.60 O.OOH 200.00l 10.00l 42.00 0.008 2r.R-019 Vi. ~R22 110.0619 1. om o.Oon 0.7R O.OOG 200.00l 10.00l 10.00l 0.008 lO-Ol? 35.3'122 110.0619 1.01H. O.OOn 0.73 o.OOn 200.00l 10.00L 10.00l 0.008 21lR-079 ~5.3'l12 110.0(,19 I .1111 L o.GOn 0.79 6. 'Hi 200.DOl 10.00L 10.00l D.OOB 7(-07'1 ~5.f)777 1111.1472 1. nol. O.OOn O. '17 100.00 ZOO.OOl 10.00l 10.001. O.OOB 76-0711 H.62U 110.1472 1 • (lOt. 0.0011 3.on 0.0011 200.00l 10.00l 0.0011 O.OOB 7K-IlRO 35.621,4 110.H?? n.l0l O.OOR 1.80 32.00 150.00L 10.00l 6.I!Ol O.OOB RF-079 35.4769 110.0818 1.00l O.OOn 0.7.6 14.00 200.00l 10.00l 10.00l O.OOB 8ER-079 35.4769 111l.0818 1. nol. 0.000 0.31 0.000 200.00l 10.00L 10.001. O.OOB IST-D7'1 3S.Q47. 110.0875 1.nu 8.·7. 3 4.60 4.80 200.00l 10.00L 30.00 O.OOB ?e-07') _~5. «;/,(L'I 110.0:575 3.40 11.30 5.60 100.00 200.00l 10.00L 33.00 0.008 w 17.A-079 ~5. J<;n 110.1119 1.fln O.OOE! 0.81 10.00 200.00L 10.00L 10.00L 0.008 w'5A-07Q Vi.370fl 110.1133 1.00L O.OOA 0.:>8 O.OOG 200·.00L 10.00l 10.00l 0.008 1311-079 '5.HIl(' 110.1125 1.001. o.ono 3.30 O.OOB 200.00L 10.00L 32.00 O.OOB 13E-1)79 55.HIlS 1'0.1159 1.50 0.001' 2.4{1 1.0.00 200.00L 10.00L lO.OOL O.OOB 20A-1l79 '5.3908 110.1381 1.00l 5.09 2.10 2.20 200.00l 10.00l 19.00 0.008 21(-07<1 ~5.5747 110.1071\ 1.00l 0.00f! 2.90 0.001) 200.00l 10.00L 10.00l O.OOB 7.7H-D7'1 '1<;.,)/,11 11(1.1208 1.7.11 3.80 1.60 28.00 200.00L 10.00l 10.00l 0.008 760-0 ,.) :15.3694 110.1375 1. YO 7.62 5.60 60.00 200.00L 10.00L 110.00 0.008 27E-{)19 35.4625 1111.0286 1. 80 O.OOG 5.60 0.000 400.00L 10.00L 140.00 O.OOB 83B-{)IHl 35.4708 1()'1.9936 O.B O.OOB 1.60 50.00 150.00L 10.00L 22.00 0.0013 1'17f1-01l1l ~<;.5()47 110.1189 1I.10L O.OOE! 1.60 24.00 150.DOL 10.OOL 4.60L O.OOB Xl'IA-olln .~«;. «;3'14 11)'1.9589 1l.10l O.OOB 1.70 120.00 170.00 10.00L 4.60L O.OOB ?4C-Dlln 35.53 /,1, HI?9167 ll.l0l O.oou 3.50 3.50 l50.00l 10.00l 13.00 0.009 9f>A-I)80 3<;.621'09 110.1219 .3. _'0 O.OOB 0.89 7.50 150.00l 10.00l 4.60L 0.008 91\1\-01'l() 35.'.9:~9 110.78.'33 Il. 1 (ll 0.00£'1 3.70 2.60 150.00l 10.00l 15.00 O.OOB 10JA-llHIl 3<;.4028 110.0564 1I.10l O.OOR 7.('0 5.70 150.00L 10.00L 73.00 0.008 10911-1180 '5.5??4 1'0.0458 0.101. O.OOR 1.70 8.00 150.00L 10.00L 9.30 0.008 



Table lC.--Clastics-continued 

SAMPLE ~a ppm-S He ppm-S 8 i ppm-S CaO:t-X Ca%-S C02% Cbt CXAA Org C%AA T-C:t-AA Cd ppm-S 
1A- 0 79 670.[)0 3.40 10.00l 0.008 0.53 O.Ooa O.OOS O.OOS O.OOs 2.00l IF-o77 600.00 2.70 10.00l O.OOll 1.30 O.OOS O.OOS O.OOS O.OOS 2.00l 1 G-D 79 800.00 7.80 20.00l O.OOll 3.50 O.OOS O.OOS O.OOa O.OOS 4.00l 1 J - 0 79 500.00 1.00N 10.00N O.OUO 7.00 0.008 0.008 O.OOS O. DOS Z.OON 28-078 300.00 2.00l 20.00l 0.008 20.00G 0.008 O.OOS 0.008 0.008 4.00l 29P-079 1300.00 3.30 10.00l O.OOb 2.30 0.008 0.008 0.009 0.009 2.00l 2C-078 170.00 1.40 10.00l O. DOt; 0.21 0.009 0.008 O.OOS O.OOS 2.00l 2CR-()79 60.00 1. DOL 10.00l O.OOll 20.00G O.OOS 0.009 0.008 0.008 Z.OOl 2D-079 65.rJO 1.00l 10.00l 0.00t; 20.00G O.OOa O.OOS O.OOS O.OOS 2.00l 2OP-079 62.00 1.00l 10.00l 0.008 20.00G O.OOa O.OOS 0.008 O.OOS Z.OOl 7C-079 59.00 2.00 10.00l O.OOU 20.00G 0.008 0.008 0.008 0.008 2.00l 7G-079 78.00 6.20 10.OOl 0.008 9.10 O.OOF! 0.008 !l.OOS 0.008 2.00l 7K-080 190.00 Z.80 10.00l i).OOll 2.90 0.008 0.11 0.12 0.23 32.00l BE-079 39.00 1. DOL 10.0i)l 0.008 20.00G 0.008 0.008 0.008 0.008 Z.OOL 8ER-D7? 48.00 1. DOL 10.00l 0.008 19.00 O.OOS O.OOS O.OOS O.OOS Z.OOl 8 1-079 900.GO 2.00 10.00l 14.00 8.80 O.OOS O.OOS 0.009 0.008 2.00l W 9 C- 0 79 770.00 3.20 10.00l 8.04 5.10 0.009 O.OOS O.OOS 0.008 2.00l +:- 12A-079 230.00 1.00l 10.00l O.OOS 20.00G 0.003 O.OOS 0.009 O.OOS 2.00L 13A-D79 91.00 1.00l 10.00l 0.008 20.00G O.OOS 0.009 O.OOS 0.009 2.00l 13S-079 940.00 1.20 10.00l O.OOS 9.40 0.008 O.OOB O.OOB O.OOS 2.00l 13E-079 970.00 1.00l 10.00l 0.008 13.00 0.008 0.008 0.008 0.008 Z.OOl 20B-079 200.00 1.00l 10.00l 18.70 12.00 0.009 0.008 0.009 O.OOB Z.OOl 21C-079 450.00 1.30 10.00L O.OOu 16.00 O.OOS O.OOS O.OOS O.OOB Z.OOl 228-079 630.00 1.00L 10.00l 26.90 14.70 0.009 O.OOS O.OOS O.OOB 2.00l 260-079 1700.00 Z.50 10.00L 0.27 4.80 0.008 0.009 0.008 O.OOS Z.OOl 27E-079 1300.00 2.60 10.COl 0.00& 0.56 O.OOS O.OOB 0.008 O.OOB 2.50 83s-080 430.00 1.00l 10.00L O.OOs 13.00 O.OOa 6.39 0.56 6.95 32.00L 87B-D80 350.00 1.00l 10.DOl O.OOB 21.00 O.OOB 8.57 0.84 9.41 32.00L 88A-oao 300.00 1.00l 10.00l 0.001; 27.00 O.OOS 7.60 1 .41 9.01 3Z.00L 94C-030 620.00 1.00l 10.00l 0.008 18.00 O.OOB 4.46 0.28 4.74 3Z.00l 96A-080 250.00 1.00 l 10.OOl 0.008 11.00 O.OOB 5.38 1.20 6.58 32.00l 98 A-080 770.00 1.00l 10.00l 0.008 9.90 O.OOB 2.90 0.65 3.55 32.00L 103A-080 450.00 1 .50 10.00L O.OOd 8.70 O.OOS 0.26 0.55 0.81 32.00l 109A-080 260.00 1.00l 10.00l 0.006 7.50 0.008 4.33 0.79 5.12 32.00L 



Table lC.--Clastics-continued 

, 
SAMPLE Ce ppmNA Ce ppm-S Co ppmNA CO PP,!II:-S Cr ppmNA Cr ppm-S Cs ppmNA ($ ppmAII Cu ppm-S [)y pp.NA 

1A -0 79 O.OOS 100. DOL O.OOB 50.00 0.008 31.00 O.OOB O.OOe 21.00 0.008 1 F - D 79 O.OOU 100.00 L O.OOB 15.00 O.OOB 47.00 O.OOB O.OOS 19.00 O.OOe 1 G - D 79 O.OOe 20 0.00 0.008 200.00 O.OOB 130.00 0.008 0.008 49.00 O.OOB 1 J - D 79 D.OOB SOO.OON O.OOe 20.00 O.OOe 150.00 0.008 O.OOe 50.00 O.ooa 28-D78 O.OOB 200.00l O.OOB 9.20 o .OOB 20.00 O.OOa O.OOe 7.80 0.008 2SR-D79 0.008 350.00 O.OOB 28.00 O.OOS 31.00 O.ooe 0.006 18.00 O.OOB 2(-D78 O.OOB 100.00l O.OOB 4.50 O.OOB 33.00 O.OOS O.OOe 81.00 0.008 2CR-D79 O.OOs 0.001i O.ooe 12.00 O.OOB 16.00 o.ooa O.OOS 6.90 O.OOS 21)-079 0.008 0.001i O.OOB 10.00 O.OOB 16.00 O.OOB 0.006 5.70 O.OOa 20 R-D 79 O.OOa O. DOli 0.006 11.00 0.008 16.00 1,.00 O.OOB 5.90 0.008 7(-079 O.OOa O. DOli 0.006 38.00 0.008 17.00 3.00 0.006 12.00 0.006 7G':'D 79 0.008 0.001i 0.008 49.00 O.OOs 29.00 O.OOB O.OOB 26.00 O.OOB 7K-DBO 0.008 200.00 O.OOB H.OO O.OOB 19.00 0.008 0.006 30.00 0.006 lH-D79 O.OOe 100.00 l O.OOB 12.00 0.008 12.00 1.00l O.OOe 2.70 O.OOB 8ER-D79 0.008 100.00l O.OOA 9.70 0.006 12.00 0.008 O. boe 2.80 O.OOB 81':'079 O.OOe 160.00 O.Ooe 15.00 0.008 52.00 2.00 O.ooe 18.00 O.OOB w 9(-1l79 0.000 190.00 O.OOB 38.00 0.008 95.00 2.00 0.008 46.00 0.006 U1 12A-D79 0.000 0.001i 0.008 48.00 0.008 19.00 1.00 O.OOe 6.90 0.008 13A-079 0.01)8 O.OOH O.ooe 16.00 0.008 15.00 O.OOe O.ooa 6.40 O.ooa 13e':D79 O.OOe , OO.OOl 0.006 11.00 0.008 27.00 0.008 0.006 15.00 O.OOB 1 3E -079 O.ooe 100.DOl 0.006 9.40 O.Ooa 35.00 0.006 O.OOa 12.00 O.ooa 209-D79 0.008 lOO.OOl 0.008 13.00 0.006 25.00 3.00 O.OOa 8.60 O.ooa 2'1 (-I) 79 O.OOB 100.00l 0.008 8.70 0.008 42.00 0.008 0.008 13.00 0.008 
) 

228-D79 O.OOtl lOO.OOl 0.00'3 15.00 0.008 33.00 1.00l 0.008 44 .00 D.OOa 26D-D?9 0.000 140.00 0.008 19.00 O.OOe 49.00 7.00 O.OOe 24.00 O.OOB 27E-D79 0.008 1 10.00 O.OOtj 4 'I. 00 0.008 98.00 O.OOB 0.008 26.00 0.006 83:l'-D80 0.000 63.00l O.OOB 7.10 0.008 11 .00 O.OOe O.ooe 14.00 0.008 87'3-080 O.OOa 63.00l 0.008 19.00 O.OOe , 2.00 0.008 O.OOB 5.00 0.008 8BA-D80 0.008 63.0Ql O.OOB 5.70 O.OOB 8.20 O.OOB 0.008 5.00 O.ooa 91,(-D80 O.OOs 63.00l O.OOA 10.00 0.006 52.00 O.OOB O.OOB 12.00 O.OOe 96A-080 O.OOA 63.00L 0.008 1.00l O.OOB 1.30 O.OOB 0.008 5.30 O.OOe 98A-080 O.OOA 63.00L 0.008 9.80 O.OOa 20.00 0.008 0.008 15.00 0.008 103A-D8rJ 0.008 63.00l O.OOB 8.80 0.006 50.00 0.000 O.OOe 16.00 O.OOe 109A-D80 0.008 63.00l 0.000 5.40 O.OOB 37.00 O.OOB 0.008 13.00 0.006 

~-:.:..~ -_._=:... ...;...-=----.-~~-----.....-........--•. ----~ ,-



Table lC.--Clast;cs-continued 

SAMPLE Eu ppmNA Eu ppm-S F4-AA fl~OX T-fe203)( feX-NA FeX-S Ga ppm-S Gd ppmNA Ge ppm-S 
1A - D 79 O.OOS O.OOS O.Ooe O.OOe O.ooe o.ooe 6'.40 15.00 o.ooe O.DOB 1 F- D 79 O.OOS 0.006 O.OOB O.Ooe O.OOS O.OOS 6.20 13.00 O.OOB o.ooe lG-D79 O.OOe O.OOe O.OOB O.OOB O.OOB O.OOB 6.40 lD.DOl O.ooe 0.008 1J-079 0.0013 2.20N O.OOe O.OOS O.OOe O.OOe S.OO 1S.00 O.OOS 1.S0N 28-D78 O.OOe 0.000 O.OOB 0.000 0.008 O.OOe 0.60 20.00l O.Ooe O.OOB 2BR-079 O.OOI:l O.OOB O.OOe O.OOtl O.OOB 0.008 5.50 26.00 O.Ooe O.OOB 2C-D18 0.006 O.OOB O.OOB O.OOB 0.000 O.OOB 0.25 10.00l O.OOe O.OOB 2CR-D79 O.OOs O.OOB O.OOe 0.000 O.OOe O.OOB 1.90 10.00L 0.008 0.008 20-D79 O.OOS 0.008 O.OOB O.OOB 0.008 0.008 1.50 10.00L O.OOB O.OOB 2DR-D79 O.OOB 0.008 0.04 0.001:l 0.008 0.008 1.50 lO.OOl 0.008 O.OOB 7 C -079 o.Ooe 0.008 1.30 O.OOI:! 0.008 O.OOB 7.20 17.00 0.008 O.OOB 7G-D79 O.OOe O.OOS O.OOR O.OOU O.OOe 0.006 20.00G 30.00 0.008 O.OOS 71(-080 O.OOB 2.90 O.OOa O.OOe 0.008 O.OOB 15.00 18.00 0.008 1.S0l 8E':D19 O.OOe O.OOS 0.08 0.0013 O. DOS O.OOB 0.56 10. DOL O.OOB 0.008 8ER-D79 0.006 O.OOB 0.006 O.OOB O.OOB O.OOB 0.61 10.00l O.OOB 0.006 81-079 0.006 O.OOB 0.07 O.OOe 4.1.6 O.OOe 3.30 14.00 O.OOB O.OOB 9(-079 O.OOB O.OOB 0.11 0.006 10.50 0.006 6.20 19.00 O.OOB O.OOB ') 

W 12A-D79 O.OOe O.OOB 0.03 O.OOll D.OOe O.OOa 0.52 10.00l O.OOB O.OOB 
0-.. 

13A-D79 O.OOB O.OOB O.OOB O.OOB O.OOB O.OOB 1.20 10.00l O.OOS 0.008 138-079 0.008 O. ODe O.OOe 0.00[; O.OOB O.OOB 2.80 10. DOL O.OOB 0.008 13E-079 O.OOa O.OOB 0.06 0.00[; O.OOB 0.008 2.00 10.00l 0.006 O.OOB 208-079 0.0013 O.OOs 0.05 0.008 3.47 O.OOe 2.40 10.00L 0.008 O.OOa 21C-079 0.008 O.OOB 0.008 0.00[; O.OOe O.OOB 2.40 10.DOl O.OOs 0.008 228-D 79 O.OOA 0.006 0.11 0.008 2.81 0.008 1.80 10.00L 0.006 O.OOB 26!l-D79 O.OOB 0.008 0.10 0.000 0.66 O.OOB 2.30 13.00 O.OOs O.OOs 27E-I}?9 O.OOe 0.008 O.OOs O.OOe 0.006 0.008 5.60 19.00 O.OOB 0.009 838-080 0.00" 2.20l O.OOB 0.001:! O.OOe O.OOs 1 .10 3.20 0.006 1.S0l 8713-080 O.OOs 2.20l O.OOB O.OOu 0.008 O.OOs 0.97 1.S0l 0.008 1.50L S8A-DBO 0.008 2.20L O.OOs O.OOB O.OOs O.OOB 1.60 2.60 O.OOa 1.50l 9~C-D80 O.OOs 2.20t O.OOs O.Ooa 0.008 O.OOs 2.20 6.80 O.OOs 1.S0l 96 A-DBO O.OOs 2.20l O.oos O.OOs O.OOB O.OOS 0.61 2.BO O.OOs 1.50L 98A-D30 O.OOs 2.20 L O.OOn 0.0013 O.OOs O.OOe 1.30 4.70 O.OOs 1.S0L 103A-D80 O.OOEl 2.20L O.OOs O.OOs O.OOB O.OOB 2.30 10.00 O.OOB 1.50L 109A-OBO O.OO'l 2.20l O.OOe O.OOu O.OOB 0.006 , .10 5.00 0.008 1. SOL 



Table lC.--Clastics.continued 

SAMPLE H20+X H2O-X Hf ppmNA H f ppm~S Hg ppmAA Hg ppm:oS In PP/ll~S K20X-:X IC%~NA uh 
1 A -0 79 o.ooa O.OOB O.OOB O.OOB O.OOB SOO.OOL O.OOB O.OOB 0.008 2.10 ) " F-079 O.OOS O.OOU O.OOB 0.001:) 0.008 SOO.OOL O.OOB O.OOB O.OOB 1.60 , ) 1 G-079 O.I)OS O.OOS O.OOB O. ODS O.oos 1000.00L O.OOB O.OOB O.OOB 1 .. 90 1 J':' 0 79 O.OOR 0.0013 O.OOR 15. DON O.OOa O.OOB 6.80N O.OOS 0.008 2.00 2s-078 O.oos O.OOs O.OOs O.OOS 0.008 1000.00L O.OOS 0.008 0.008 2.50 ) 2SR-079 O.OOB O.OOS O.OOS O.OOS O.OOS SOO.OOL O.OOB O.OOB O.OOB 1.20 2C-078 O.OOB O.OOB O.OOs O.OOs O.OOB 500. DOL 0.008 0.008 o.ooe 1.20 2C R~079 0.0013 O.OOa O.OOS O.OOa o.Ooe SOO.OOL O.OOB O.OOB O.OOB 0.38 20-079 O.OOB O.OOB O.OOB O.OOB O.OOB SOO.OOL O.OOB O.OOB o.ooe 0.44 2 DR-O 79 O.OOB 0.008 0.008 O.OOB O.OlL SOO.OOL 0.008 O.OOB 0.008 0.44 7C-079 O.OOB O.OOB O.OOB O.OOB O.Oll SOO.OOl O.OOB O.OOB O.OOB 0.32 7G-079 O.oos 0.0013 O.OOe 0.008 O.OOB SOO.OOl O.OOB 0.008 0.008 0.45 71<-080 0.008 0.008 O.OOB 15.00l O.OOB 0.008 6.80L 0.008 0.008 0.20 8E-079 O.OOB O.OOu O.OOB O.OOu O.Oll 500.00l O.OOB O.OOB O.OOB 0.15 ) 8ER-079 O.OOB O.OOe O.OOs O.OOS 0.008 SOO.OOl O.OOS O.OOB O.OOB 0.27 8I~079 O.OOs O.OOs O.OOS O.OOS O.OlL SOO.OOl O.OOB 2.28 0.008 1.90 IJ.;I 9C-079 O.OOB O.OOB O.OOS O.OOB 0.01 SOO.OOL O.OOB 2.24 0.008 1.60 . ) ..... , 12A-079 O.OOs O.OOa O.OOB 0.0013 O.OlL SOO.OOl O.OOB O.OOB O.OOB 0.55 13A-079 O.OOB O.OOs O.OOB O.OOa O.Ooa SOO.OOl O.OOB 0.008 0.008 0.29 13a-079 O.OOs 0.000 O.OOa O.OOe 0.008 SOO.OOl O.OOB O.OOS 0.008 1.50 

) 
13E-079 O.OOB O.OOB O.OOS O.OOs O.Oll SOO.OOl O.OOS 0.008 0.008 1.10 20S-079 O.OOs O.OOe O.OOe 0.000 O.OlL 500.00l 0.008 1.44 O.OOB 0.94 21C-079 O.OOa 0.008 0.008 0.008 O.OOB SOO.OOL O.OOB O.OOB O.OOB 1.00 

I ) 
22e-079 O.OOS O.OOe O.OOe O.OOu 0.01 SOO.OOl O.ooe 0.81 0.008 0.67 260-079 . O. ODs O.ooe O.OOe O.OOe O.Oll SOO.OOL O.OOB 1.32 o.ooe 2.00 27E-079 O.OOe O.OOe O.OOs O.OOs O.oos SOO.OOL O.OOB O.OOS 0.008 1.70 83B-080 O.OOS O.OOe O.OOe 1S.00L 0.008 0.008 6.80L 0.008 0.008 0.87 87S":080 O.OOa 0.008 O.OOB 15.00L 0.008 0.008 6.80L O.OOB 0.008 0.41 88A-080 O.OOS O.OOS O.OOB 15. DOL O.OOB O.OOB 6.80L O.OOB 0.008 0.57 94 C-D80 0.008 O.OOS O.OOS 1 S .00 L O.Ooe 0.008 6.80L O.OOB 0.008 1.40 96A-080 O.OOS 0.000 O.OOe 15.00l 0.008 O.Ooe 6.80l 0.008 0.008 1.20 98A-080 O.OOti 0.008 O.OOe l5.00L 0.0013 0.008 6.80L O.OOB 0.008 1.90 103A-OBO O.OOS O.OOe O.OOe l5.00L O.ooe 0.008 6.80L 0.008 0.008 2.50 109A-080 O.OOe O.OOs O.OOs 15.00L O.oos O.OOB 6.80L O.OOB 0.008 1.70 



Tabl~ lC.:~Clastics;continued 

SAMPLE La ppmNA La ppm-S L i ppmAA L i ppm-S Lu ppmNA MgOX-X MgX-S MnOX-X Mn ppmNA !tn pp.-S 
1 A-O 79 O.OOB 20.00L O.OOa 50.00L 0.008 O.OOB 2.10 0.008 O.OOB 380.00 If,,:,,079 O.OOB 24.00 O.OOB 50. DOL O.OOB O.OOB 1.40 O.OOB O.OOB 400.00 ') 1G-079 O.OOB 100.00 0.008 100 .. 00L O.OOB O.OOB 1.40 O.OOB O.OOB 1400.00 1 J -079 O.OOB 50.00 O.OOB SO .. OON O.OOB O.OOB 5.00 0.008 O.OOB 700.00 2B-078 O.OOB 72.00 O.OOB 120 .. 00 0.008 O.OOB 0.40 0.008 O.OOB 1700.00 2BR-'079 O.OOB 200.00 O.OOB 82 .. 00 O.OOB O.OOB 1.10 O.OOB 0.008 220.00 2C-078 O.OOa 29;,00 O.OOB SO .. OOL O.OOB O.OOB 0.12 O.OOB O.OOB 200.00l 2C R-O 79 O.OOB 79.00 O.OOB 50 .. 00L O.OOB 0.008 0.74 O.OOB O.OOB 1700.00 2D-D79 O.OOe 71.00 0.000 50.00L O.OOB O.OOB 0.80 o.ooe O.OOB 1000.00 20R-D79 O.OOe 72.00 11.00 50 .. 00L O.OOB O.OOB 0.83 O.OOB O.OOB 1100.00 7C':"079 O.OOe 82.00 29.01) SO. DOL O.OOB O.OOB 1.40 O.OOB O.OOB 2000.00 76-079 O.OOB 140.00 0.000 81.00 O.Ooe 0.008 3.60 O.OOB O.OOB 1700.00 71("080 O.OOe 89.00 O.OOB 68.00L O.OOB O.ooe 2.60 O.OOB O.OOB 1900.00 8E-079 O.Ooe 42.00 15.00 SO.OOL O.OOB O.Ooe 11.00 O.OOB O.OOB 900.00 .) 

8ER~079 O.OOe 43.00 O.OOA 50.00L O.OOB 0.008 10.00 O.OOB O.OOB 1100.00 8 1-079 O.OOB 78.00 17.00 50.00L 0.008 1.80 0.94 0.20 0.008 1300.00 9C-079 O.OOe 88.00 41.00 O.OOH O.ooe 4.40 2.40 0.11 0.008 790.00 .) 
w 12A-079 0.008 170.00 20.00 O.OOH 0.008 0.008 0.66 o.ooe 0.008 500.00 CO 13A;"079 0.008 69.00 o.ooe 50.00L 0.008 0.008 3.40 0.008 0.008 1000.00 138-079 O.OOe 45.00 O.Ooe 77.00 O.ooe o.ooe 5.10 o.Ooe 0.008 540.00 13E-D79 O.OOB 43.0e O.Ooe 50.00L 0.008 0.008 5.60 0.008 0.008 390.00 208:'079 O.OOe 38.00 23.00 50.00L 0.008 13.00 7.40 0.10 0.008 620.00 21C -079 O.OOB 50.00 O.OOa 50.00L 0.008 0.008 0.83 o.ooe o.ooe 790.00 22B-079 O.OOB 52.00 29.00 50. DOL O.OOB 11.10 5.70 0.23 0.008 1500.00 260-D79 O.OOB 61.00 49.00 50.00L O.OOB 0.30 3.50 0.02L 0.008 690.00 21E':'O 79 O.OOa 61.00 O.OOR 50.00L O.OOB 0.008 0.61 O.OOB O.OOB 300.00 83e-080 O.OOB 10. DOL O.OOB 68.00L O.ooe o.ooe 0.97 0.008 0.008 480.00 878-080 0.000 10. DOL 0.008 68.00L 0.008 0.008 1.10 0.008 0.008 540.00 88A"D80 O.OOB 23.00 O.Ooe 68.00L O.OOe 0.008 0.90 0.008 0.008 2200.00 94 C.!D80 O.OOa 25.00 O.OOe 68.00L O.OOe O.OOB 1.40 0.008 O.OOB 1500.00 96A-D80 O.OOu 16.00 O.OOe 68.00L 0.008 O.OOe 0.26 0.008 O.OOB 460.00 98A-D80 O.OOe 35.00 O.OOB 68.00L 0.000 0.008 0.86 0.008 0.008 840.00 103A-D80 O. ODe 30.00 O.OOB 68.00L 0.008 0.008 1.40 0.008 O.OOB 520.00 . 109A- 0 80 O.OOa 16 ~ 00 O.OOa 6R.00L O.OOB 0.008 0.55 0.008 O.OOB 640.00 



"'I 

Table l(.--(lastics-continued 

SAMPLE I~o ppm-S Na20X-x NaX-NA NaX-S Nb ppm-S Nd ppmNA Nd ppm-s Ni ppm:;'S P205%~X P%~~ 
1 A,!. 0 79 100.00 O.OOa O.OOe 1.00 25.00L O.OOa O.ooa 130.00 O.OOa 0.08 .. 

) 1 f -0 79 250.00 O.OOB o.ooa 1.10 25.00L O.ooa O.OOa 43.00 O.OOB 0.11 ..... 1G-079 22.00 O.OOB O.OOB 1. 00 46.00 o.ooa O.Ooa 540.00 o.ooa 0.36 1 J -0 79 100.00 0.008 o.ooa 3.00 10.00 0.008 32.00N 100.00 O.Ooa 0.02M 2B-'.078 84.00 O.OOB O.OOB 0.30L SO.OOL O.OOB O.OOB 15.00 O.OOB 0.04l ) 2aR-079 200.00 O.OOB O.OOB 0.64 88.00 O.OOB O.ooa 38.00 O.ooa 0.456 2C-D78 10.00L O.OOB O.OOB O.lSL 2S.00L 0.008 0.008 17.00 O.OOB 0.03 2CR-079 10. DOL O.OOB O.OOB O.lSL 25.00L O.OOB O.OOB 23.00 o.ooa 0.02l 2D':'079 O.OOH 0.000 O.OOB 0.20 25.00L O.OOB O.OOB 19.00 O.OOB 0.02l 20R-079 O.OOH 0.008 O.OOB 0.22 2S.00L O.OOB O.OOB 19.00 O.OOa 0.02l 7C -0 79 O.OOH O.OOB O.OOB 1. 00 130. 00 O.OOB 0.008 53.00 o.ooa 0.456 7G-079 O.OOH O.OOB 0.008 1. 00 O.OOH o.ooa O.ooa 61.00 0.008 0.456 71(';' 080 20.00 0.008 0.008 0.54 88.00 0.008 88.00 33.00 o.ooa 1.60 8E-079 2100.00 O.OOB O.OOB 0.15l 25.00L o.ooa O.OOB 41.00 O.OOa 0.02l 
t .• I 

8ER-D79 71.00 0.008 O.OOB O.lSL 25.00l 0.008 O.OOB 37 .00 0.008 0.02l BI.!D79 10.00L 1.50 0.008 1.10 34.00 0.008 0.008 49.00 0.56 0.18 9(-079 12.00 1.10 O.OOB 0.97 76.00 O.OOB O.OOB 150.00 0.93 0.456 ) 
w 12A-079 10.00L 0.008 0.000 0.22 25.00L O.OOB O.OOB 370.00 0.008 O.OlL 
\0 

13A-079 10.00L 0.008 O.OOB 0.17 25.00L O.OOB O.OOB 61.00 o.ooa 0.02l 13B';' 0 79 21.00 O.OOB O.OOB 0.81 25.00L O.ooa 0.008 98.00 0.008 0.09 l3E-079 10. OOL O.OOB O.OOB 0.76 25.00L O.OOB O.OOB 34.00 0.008 0.06 20B-079 10. DOL 0.50 O.OOB 0.44 25.00L 0.008 O.OOB 48.00 0.20 0.03 21(-079 lO.OOL O.OOB O.OOB 0.60 2S.00L O.OOB O.OOB 31.00 0.008 0.10 ) 
22B-079 10. OOL 0.70 O.OOB 0.65 25.00L O.OOB o.ooa 42.00 0.40 0.10 260-079 10.nOL 0.20L O.OOB 0.90 SO.OOL O.OOB O.OOB 48.00 0.10L 0.17 27E-079 2000.00G O.OOB O.OOB 0.94 2S.00L O.OOB O.OOB 110.00 O.OOB 0.456 83B-080 37 .00 0.008 O.OOB 0.60 3.90 O.OOB 32.00L 18.00 O.OOB 0.10 87B"'"080 H.OO O.OOB 0.001:! 0.27 3.90 O.OOB 32.00L 110.00 O.OOB O.OlL 88A-OSO 84.00 0.003 0.008 0.35 3.20L O.OOB 32.00L 12.00 O.OOB O.OlL 94 (-080 1.10 0.008 0.008 1.30 7.10 O~ooa H.OOL 30.00 o.ooa 0.17 96A-080 4.50 0.000 0.000 0.73 3.20L 0.008 32.00L 6.60 o.ooa O.OlL 98 A':' 0 80 1. DOL O.OOB O.OOB 0.89 15.00 O.OOB "32.00L 34.00 o~ooa 0.12 

) 
lOJA-DBO 1. DOL O.OOB O.OOB 1.90 9.10 O.OOB H.OOL 17.00 O.OOB 0.09 109A-080 5.60 O.OOB O.OOB 1.20 3.20L O.OOB H. OOL 31.00 0.008 0.10 



~~\ 

Table lC.-;Clastics-continued 

S ~M PLE Pb ppm-S Pd ppm-S Pr ppm-S Rb ppmNA Rb ppmAA Re ppm-S T-S%-AA Sb ppmNA Sb PPII-S Sc ppllNA 
1 ~ - 0 79 10. DOL 0.008 0.008 O.OOB o.ooa 50.00L 0.008 0.008 100.00L 0.008 I F-079 10.00L 0.008 O.OOB O.OOB . O. OOB 50.00L O.OOB 0.008 100.00L O.OOB ) 1 G!. 0 79 20.00l O.OOB O.OOB O.OOB 0.008 100.00L O.OOB O.OOB 200.00L O.OOB 1 J -0 79 10.00N 1. DON 68.00N O"OOB O.OOB 50 .• 00N O.OOB 0.008 100.00N 0 •. 008 28-078 20.DOl O.OOB 0.008 0.008 O.OOB 100.00L 0.008 O.OOB 200.00L O.OOB ) 2BR-079 10.00L 0.008 O.OOB O.OOB O.OOB 50.00L O.OOB O.OOB 100.00L O.OOB 2C"078 1 O. DOL O~OOB 0.006 0.008 0.008 50.00l 0.008 0.008 100.00l O.OOB 2CR-079 10.00l 0;008 0.008 O.OOB o.ooe 50.00L 0.008 0.008 100.00L O.OOB ) 20-079 10. DOL 0.008 0.008 0.008 0.008 50.00l 0.008 0.008 100.00L 0.008 20R-079 10.00l 0.008 0.008 8.00 0.008 50.00l 0.10 0.008 100.00L 0.008 7c-079 10.00l 0.000 0.008 28.00 0.008 50.00l 0.38 0.008 100.00l 0.008 ) 7G- 0 79 10.00L 0.008 O.OOR 0.008 0.008 50.00l O.Ooe O.OOB 100.00l O.OOB 71<-080 13.00 1.00l 68.00l 0.008 O.OOB 10.00l 0.008 O.OOe 32.00L 0.008 8E- 0 79 15.00 0.006 O.OOB 5.00l 0.006 50. DOL 0.05 O.OOB 100.00L O.OOB ,) 8ER~ 0 79 20.00 0.006 0.006 0.008 0.008 50.00l 0.008 O.OOB 100.00l O.OOB 8 1-079 10. DOL 0.008 0.008 39.00 o.ooe 50.00l 0.04 O.OOe 100.00L O.OOB 

~ 
9C-079 10. DOL O.OOe 0.008 33.00 o.ooe 50.00L . 0.07 0.008 100.00L O.OOB . ) 0 1 2 A- 0 79 30.00 0.000 0.008 8.00 0.008 50.00L 0.03 0.008 '100.00l 0.008 1 H- 0 79 10. DOL O.COO 0.008 0.0013 0.008 50. DOL O.OOB 0.008 '100.00L O.OOB 1 38-0 79 10.00L 0.000 0.000 0.008 0.008 50.00L 0.008 0.008 100.00L 0.008 l JE- 079 1 0. DOL O.OOB 0.008 0.008 0.008 50.00L 0.05 0.008 100.00L 0.008 208- 0 79 11.00 O.ooa 0.008 33.00 0.008 50.00L 0.03 0.008 100.00L 0.008 21C~ 0 79 10.00l O.Onb O.OOB O.OOtl 0.008 50. DOL 0.008 O.ooe 100.00L O ... OOB ,) 228- 0 79 10.00L 0.000 O.OOB 12.00 O.OOB 50.00L 0.02 0.008 ' 100.00L O'.OOB 260 - 0 79 10.00L O.OOB O.OOB 49.00 O.OOB 50.00L 0.02 O.OOB 100.00L O.OOB· 27E- 0 79 21.00 O.OOB O.OOB O.OOB 0.000 50.00L O.OOB O.OOB 100.00L o.ooe 83B~ 0 80 6.80l 1.00l 68.00L 0.008 O.OOB 10.00L O.OOB O.OOB 32.00L 0.008 878- 0 80 6.80l 1.00L 68.00l O.OOB O.OOB 10.00L O.OOB 0.008 32.00L 0.008 88A-080 6.ROl 1.00l 68.00l 0.008 0.008 10. DOL 0.008 0.008 32.00L 0.008 94C-:- 080 1 2.00 1. DOL 68.00l 0.000 0.008 10.00 l 0.008 0.008 32.00l 0.008 96A-080 6.80L 1.00L 68.00l O.OOu O.OOB lO.OOl 0.008 0.008 32.00l 0.008 98A-080 9.70 l.OOl 68.00l O. DOe O.OOB 1O.00l 0.008 O.OOB 32.00L 0.008 10H- [l 80 15.00 1. DOL 68.00l O.OOB 0.008 10.00l O.OOB 0.008 32.00L 0.008 109A-080 6.80l 1.00l 68.00l o.ooe O.OOB 10.00l 0.008 0.008 32.00L 0.008 



Table lC.--(lastics-continued 

SAt~PLE Sc ppm-S Se ppm-X Se ppm-S Si02X-x S1%-S 5111 ppmNA Sill ppm-S Sn ppm-S Sr ppIIINA Sr PPIII-S 
1 A- 0 79 10.00L 0.006 200.00L O.OOe 30.00 0.008 0.006 10.00L 0.006 1700.00 ') 1 F-079 10.00L 0.006 200.00L O.OOB 30.00 0.008 0.008 10.00L 0.008 1100.00 1 G-079 20.00L 0.006 400.00L 0.0013 19.00 0.008 0.008 20.00L 0.008 1400.00 lJ-079 7.00 0.10L 0.008 O.OOB 7.00 0.006 10.00N 10.00N O.OOB 1000.00 2B~078 20. DOL 0.006 400.00L 0.000 17.00 O.OOB 0.008 20.00L 0.008 5000.006 ) 28R-079 10.00L 0.006 200.00L O.OOS 21.00 0.008 0.006 10.00L 0.008 5000.006 2(-078 10. DOL 0.006 200.00L 0.0013 40.00G 0.006 0.006 10.00L 0.008 190.00 2(11-079 10. DOL 0.008 200.00L O.OOs 10.00L O.OOB 0.008 10.00L 0.008 1100.00 20':' 0 79 10. DOL 0.006 200.00L 0.008 10.00L 0.008 0.008 10.00L 0.006 1300.00 20R-079 10. DOL 0.20 200.00L 0.0013 10.00L 0.008 0.008 10.00L 0.006 1300.00 7C-079 10. DOL 0.40 200.00L O.OOu 10.00L 0.006 0.008 10.00L 0.008 5000.00G 7G-079 13.00 0.006 200.00L 0.008 10.00 0.008 O.OOB 10.00L 0.008 2700.00 7K':'080 6.90 0.10L 0.008 O.OOe 9.20 O.OOB 12.00 1.50L O.OOB 1300.00 ) 8E-079 10.00L 0.50 200.00L O.OOB 10.00L 0.008 O.OOB 10.00L O.OOB 1600.00 ,') 8ER-079 10. DOL 0.008 200.00L 0.008 10.00L 0.008 0.006 10.00L 0.008 2000.00 81-079 10.00 0.30 200.00L 51.90 25.00 0.008 0.008 10.00L 0.006 720.00 ~ 9C':'079 17.00 0.20 200.00L 47.90 20.00 0.008 0.008 10.00L 0.008 2300.00 ) 1-' 1211-079 10.00L o .10L 200.00L O.OOs 10.00L 0.008 o.ooe 10 a"OOL 0.008 5000.006 13A-079 10.00L 0.008 200.00L O.OOs 10.00L O.OOB O.OOB 10.00L 0.008 910.00 136-079 10.00L 0.006 200.00L 0.006 14.00 0.006 O.OOB 10.00L 0.008 940.00 13E-D79 10. DOL 0.10L 200.00L 0.0013 14.00 0.006 0.008 10.00L 0.008 580.00 206-079 10. DOL O.lOL 200.00L 26.30 10.00L 0.006 O.OOB 10.00L 0.006 830.00 21(-079 10.00L O.OOB 200.00L 0.000 16.00 O.OOB O.OOB 10.00L O.OOB 450.00 ) 226-079 10.00L 0.10L 200.00L 17.10 10.00L O.OOB 0.008 10.00L 0.008 1300.00 26D-D79 11.00 0.50 200.00L 86.20 27.00 0.006 O.OOB 10.00L 0.008 550.00 27E-079 14.00 0.006 200.00L 0.006 33.00 0.008 0.008 10.00L O.OOB 1500.00 836-080 4.20 81.00 O.OOR O.OOs 10.00 0.006 10.00L 4.90 O.OOB 1500.00 87B-D80 4.60 0.10L 0.006 0.006 3.50 0.006 10.00L 1.50L 0.008 1700.00 88A:'080 3.70 14.00 O.OOB 0.0013 8.90 O.OOB 10.00L 1.50L O.OOB 730.00 ) 94 (-080 7.30 5.30 0.006 O.OOB 23.00 O.OOB 10.00L 1.S0L O.OOB 970.00 96A-080 2.60 o .10L 0.006 0.006 9.80 O.OOB 10.00L 1.50L O.OOB 540.00 98A-080 5.90 0.10L 0.006 O.OOB 23.00 0.006 10.00L 1.50L 0.006 870.00 10311':'080 12.00 0.10L 0.006 0.0013 34.00G O.OOB 10.00L 4.90 0.006 310.00 109A-080 2.20 0.10l 0.006 O.OOB 14.00 O.OOB 10.00L 1.60 O.OOB 340.00 



Table lC.'~Clast;cs~continued 
, 

SAMPLE Ta ppmNA Tb ppmNA Tb ppm-S Te PPIII-S Th ppmtQN:' TiOZX-X TiX-S T l ppm-S Til ppmNA Ii PPIIDN 
1 A-079 O.OOB 0.000 O.OOB 50.00L 73.00l O.OOB 0.47 10.00L O.OOB 331.00 1 F -0 79 O.OOB O.OOB O.OOB 50.00L 170.00L O.OOB 0.78 20.00L O.OOB 358.00 . ''\ 1 G.!. 0 79 O.OOB O.OOB O.OOB 100.00L 460.00L O.OOB 1.40 20.00L O.OOB 1450.00 lJ-079 O.OOB O.OOB 0.008 50.00N 7.00L O.OOB 0.50 10.00N O.OOB 13.00 29-078 O.OOB O.OOB O.OOB 100.00L 260.00L O.OOB 0.10 20.00L O.OOa 1070.00 ) 2BR-079 O.OOB O.OOB 0.008 50.00l 460.00L O.OOB 0.88 20.00L O.OOB 1460.00 2C"078 O.OOB D~OOB O.OOB 5 O. DOL 5.50L O.OOB 0.22 10.00L O.OOB 19.10 2C R-D79 O.OOB D.OOB O.OOB 50. DOL 35.00L O.OOB 0.06 10.00L O.OOB 144.00 ) 2 D-079' O.OOB O.OOB O.OOB 50.00L H.OOL O.OOB 0.06 10.00L O.OOB 51.90 20R-079 O.OOB O.OOB O.Ooa 50.00L 17 .OOL O.OOB 0.06 10.00L O.OOB 52.90 7("'079 O.OOB O.OOe O.ooa 50.DOL 86.00L O.OOB 0.24 10.00L O.OOB 347.00 7G-079 O.OOB O.OOB O.OOB 50.00L 3~.00l O.OOB 0.83 10.00L O. OOa . 127.00 7K-080 0.008 O.OOB 32.00L O.OOe 2S.00L O.ooa 0.26 4.60L O.OOB 68.00 8E-D79 O.OOB o.ooa O.OOB 50.00l 27.00L O.OOB 0.04 10.00L O.OOB 111.00 8ER':D79 0.000 O.OOB O.OOB 50.00L 19.00L O.ooa 0.05 10.00L o.OOa 70.90 B I -079 O.OOB 0.009 O.OOB 50. DOL 4.80L 1.31 0.71 10.00L O.OOB 7.16 

~ 
9C-079 O.OOB O.OOB O.OOB 50. DOL 140.00L 3.21 1.506 O.OOH O.OOB 293.00 ) N 12A-079 O.OOB O.OOB O.OOB 50.00L 11. DOL O.OOB 0.09 10.00L O.OOB 27.80 13A-079 0.008 O.OOB O.OOB SO.OOL 10.00L O.OOB 0.03 10.00L O.OOB 27.40 138-079 0.008 O.OOB O.OOB 50.00l 6.50L O.OOB 0.25 10.00L O.OOB 11.30. 13E'-079 O.OOB 0~008 O.OOB 50.00l 4.00L O.OOB 0.26 10.00L O.OOB 5.63 20B-079 0.008 O.OOB O.OOB SO.OOL 6.10 0.44 0.23 10.00l O.OOB 3.28 21(-079 O.OOB O.OOB 0.0013 SO. DOL 13.00l O.OOB 0.33 10.DOl O.OOB 37.40 22B-079 O.OOB O.OOB' O.OOB 50. DOL 21.00l 0.B6 0.40 10.00l O.OOB 65.60 260-079 0.008 O.OOB O.OOB 50.00l 22.00l 0.45 0.77 10.00l O.OOB 71.70 27E-079 0.0013 O.OOB O.OOB 50.00l 190.00l O.OOB O.Bl 20.00l O.OOB 500.00 

.) 
83B':'080 O.OOa 0.00i:l 32.00l O.OOtl 100.00l O.OOB 0.07 20.00 O.OOB 348.00 87B-080 O.OOB O.OOB 32.00l 0.008 40.00L O.OOB 0.08 4.60l O.O(lB 107.00 BBA-oaO O.OOB O.OOB 32.00l O.Ooa 22.00l O.OOB 0.05 4.60l O.OOB 79.10 

1 . 94 (-DaD 0.0013 0.008 32.00l O.OOu Q.70l O.OOB 0.23 4.60l O.OOB 23.60 96A";'OBO 0.000 O.OOB 32.00L 0.008 9.S0L O.OOB 0.02 4.60L O.OOB 16.50 9BA-OBO O.OOB O.OOB 32.00L O.OOtj 5.00l O.OOB 0.25 4.60L O.OOB 6.13 
) 

t03A-080 O.OOB O.OOB 32.00l O.OOtl 11.00 O.OOB 0.2B 4.60l O.OOB 2.74 1109A-OBO 0.0013 O.OOB 32.00L O.OOB 7.90l O.OOB 0.04 4.60L O.OOB 13.00 



Table lC.--Clastics-continued 

SA MPLE V Dpm-S W p om-S Y ppm-S Yb ppmNA Yb ppm-S Zn ppmAA Zn ppm-S Z,. ppmNA . Z,. ppm-S 
1 A-079 71.00 100.00L 16.00 O. ODs O.OOa O.OOe 230.00 o.Ooa 480.00 IF-079 72.00 100.00l 17.00 0.008 O.OOB O.OOB 50. DOL O.OOB 560.00 1 G -0 79 130.00 20 0.00 l 64.00 O.OOs O.ooe o.Ooa 100.00L O.ooa 500.00 1J-D79 100.00 100.00N 15.00 O.OOB 1.00 O.OOB 50. DON O.OOB 100.00 2a-073 110.00 200.00L 20.00l O.OOt:! 0.008 0.008 100.00l ::J.008 200.00 29R-079 7!l.OO 1r;0.OOl 35.00 O.OOB O.OOB 0.008 50. DOL O.OOB 880.00 2C-078 30.no 100.DOL 17.00 0.008 O.OOa o.ooe 50. DOL O.OOe 430.00 2c R-079 29.00 100.00L 18.00 0.000 O.ooe 0.008 O.OOH 0.008 320.00 20-079 25.00 100.00l 15.00 0.00& O. 008 0.008 O.OOH O.OOB 220.00 20R-~79 25.01) 100.0Ol 16.00 0.008 0.008 O.OOB O.OOH 0.00& 250.00 7 C - 079 41.00 100.00l 23.00 0.008 O.OOs O.OOa 50. DOL O.OOB 1000.00G 7G-079 120.00 lnO.OOl 47.00 O.OOS O.OOa o.ooe O.OOH O.OOe 1000.00G 7K-080 61.00 10.01Jl 20.00 0.008 1.60 o.ooe 210.00 o.ooe 570.00 8E-D79 52.00 100.0rJl 11.00 0.008 O.ooe O.OOB 50. DOL o.ooe 120.00 8ER-079 47.00 100.00l 11.00 O.OOd O.OOB o.ooe 50. DOL O.OOB 200.00 8I-079 87.00 100. DOL 28.00 O.OOa O.ooa O.OOa 50.00L O.ooe 530.00 ~ 9 C:-079 190.00 100.00L 33.00 O.OOu 0.008 O.OOB .110.00 O.OOB 600.00 W 12A-079 41.00 100.00L 13.00 0.00& 0.008 0.009 O.OOH o.ooe 160.00 13 A -0 79 44.00 100.00L 14.00 O.Ooa 0.008 O.OOB O.OOH O.ooa 100.00 13a-079 72.::J0 100.DOL 26.00 O.Ooe 0.000 O.OOe 50. DOL O.ooe 290.00 13E-D79 46.00 100.00L 20.00 O.OOt:! O.OOB 0.008 50. DOL 0.0013 280.00 2::Ja-079 34.00 1 rC.OflL 20.01) O.OOEl O.OOB O.OOB 50.00L O.OOB 330.00 21 C-D 79 3R.00 100.00L 20.00 0.005 O.OOB O.ooe 50. DOL O.OOB 340.00 22e-079 120.00 100.00L 17 .00 O.OOU O.ooa O.OOEl 50. DOL O.OOe 380.00 260-079 100.00 100.00L 29.00 0.00r; 0.008 O.OOe 50. DOL o.ooe 530.00 27F.-D79 140.00 100.00L 20.00 0.00& O.OOB O.Ooe 50. DOL O.Ooe 340.00 83a-080 580.00 10.00l 5.50 (1.0013 1.90 O.OOe 100.00 O.OOe 140.00 87A-DEO 52.00 1 0.00 L 5.80 0.008 0.55 O.OOa 51.00 o.ooe 110.00 88A-080 21.00 10.00L 6.40 O.OOe 0.42 O.OOB 15.00L 0.008 61.00 94C':'080 58.00 10.00L 11 .00 0.00& 0.76 O.OOB 64.00 o.ooe 100.00 96A-0~0 1'..50 10.00L 6.00 0.001:3 0.29 O.OOB 74.00 0.008 40.00 98/1-080 45.00 10. DOL 9.80 O.OOU 0.84 O.OOe 49.00 0.008 130.00 10311-080 35.00 10.0C'L 19.00 D.OOll 2.1l0 O.ooa 44.00 O.OOB 310.00 109A':'C80 24.00 10.0aL 3.80 O.OUB 0.43 O.OOB 61.00 0.008 38.00 



Table ID.--IIQpi Buttes Travertines 

SIIMPlF. lATlfllOE 1.0NGITiJt>£ I\,~ oo .. -S A170H-x AlX-S As pomllA lis po"'-S Au ppm-S 8 PPIII-S 8a PPIIINA 
10-019 35.1,714 110.0411 l.f}()l 0.000 0.~2 0.001) 200.00l 10.00l 10.00l 0.008 2E-IJ79 ";.3112:1' 110.0619 1. (J,IL O.OOA 0.66 0.001l 700.00L 10.00L 10.00L 0.000 6U-07'l 35.42111', l1il.()564 1.001. o • ()(IR 1.80 48.0U 200.00l 10.00l 10.00l 0.008 6(-079 'S.4nl 11 (). 061)3 O.OOH 0.000 0.49 0.00l) 200.0Ul 10.00l 10.00l O.OOB 711- () 7" ").f,n~ 11().1/,l2 1.0!Jl O. (J013 ti.l9 120.00 200.00l 10.00l 10.00l 0.008 70-019 .~C;.6;>~Q 111).1494 1.001. 0.0011 U.;: 5l 0.0011 200.DOl 10.00L 10.00L O.OOB H-Ol9 35.(251) 1111.1422 1.50 O.OOll 3.'j() 0.0013 200.00L 1O.00L 15.00 O.OOB 7[-079 55.6222 110.1472 1.00l O.OOIl o.n 50.00 200.00l 10.00L 10.00L O.OOB 71~-079 55.on2 110.1472 1.00L 0.01.111 0.25L 60.00 200.00l 10.00l 10.00l O.OOB 7J -0{9 '5.6211 110.1500 1.!lOl 1I.00H O~ 2 5&, H.OO 200.00l 10.00l 10.001. O.OOB RI~-079 3<;.4714 110.0936 1. DOL 0.00(1 0.55 0.000 200.00l 10.00l 10.00L O.OOB 11(-07'1 ~').471,2 110.01H5 1.00l n.olJf'! O.75L 0.008 200.00l 10.00l 10.00L 0.000 80-079 35.4742 110.01175 1.0nl O.OOA 0.40 O.OOB 200.00l 10.00l 10.00l O.OOB IIF-079 .\ ') .1, 76/, 110.0831 1. DOL O.OOA 0.56 34 .00 700.00L 10.00l 10.00L 0.008 ?A-079 ~5.54fJS 110.03119 1. DOL O.OO!! 1.60 180.00 200.00l 10.00L 10.00l 0.000 10A-079 35.5078 110.1042 1. UOl o .-OOA 1.90 9.20 200.00l 10.00l 12.00 0.000 lun-D79 35.5f11.2 110.1042 1. nOl o.Ooa 0.31 O.OOB 200.00l 10.00l 10.00L 0.008 10C-079 35.5042 110.101,2 1.00l O.OOB 0.?5l 0.000 200.00l 10.00l 10.00l O.OOB 100-079 35.5011' 110.1042 1. OOL 0.')0 0.25L 3.20 200.00L 10.00l 10.00L 0.008 1113-079 35.4989 110.1114 1.00l 0.000 0.70 42.00 200.00l 10.00L 10.00l O.OOB 11C-080 35.5000 110.11211 1. DOL 0.000 0.61 5.00 200.00l 10.00L 10.00l O.OOB 13(-079 S'). HO~ 110.1150 1.OOl 7.01 4.30 2.50 200.00l 10.00L 21.00 O.OOB ~ 1511-079 39.~?P'f, "0.32.B 1 • OOL 0.58 0.?5L 11.00 200.00l 10.00l 92.00 0.008 t-'H-079 3">.321:\6 1'/0.37.47 n. 1 fll O.OOll 0. 1.0 93.00 150.00l 10.00l 4.60l O.OOB 17A-07'J ~5.'Q53 110.1986 1.00l 2.1 n 0.85 5.60 200.00l 10.00l 10.00l O.OOB 17I\R-()7'J 35.3')B 110.19116 1. (lOl 7.10 1.10 5.50 200.00l 10.00l 10.00l O.OOB 70A-1i7? .35. 'hRti 110.1408 1.00l 0.0011 0.65 19.00 200.00l 10.00L 10.00l 0.008 <,(lC-IiT9 35.S"'1 110.1353 1.00l O.OOA 0.26 O.OOB 200.00L 10.OOl 10.OOl 0.008 2"/ A-f, 79 ?S.S>;I\? 110.1139 1 • 0(11 O.f10B U. 4 8 3.40 200.00L 10.00L 10.00l 0.008 ?iC-lll9 3';.5/,19 110.1ZflO 1.00L 0.01111 O.? 5L 0.000 lOO.OOL 10.00L 10.00L 0.000 2 ~I\-" 79 35.51011 l'lfJ.I339 1 • 001. 0.000 0.30 O.OOB 200.00L 10.00l 10.00L 0.008 ? 3l1- 079 35.5106 110.1283 1.00l O.OOEI 0.25l 1.30 200.00L 10.00l 10.00L 0.008 ;>3(-IJ/9 35.51;>2 1'10.1325 O.10l O.OOB 0.28 140.00 150.00 lO.OOl 4.tiOl 100.00l 2HI/-OT? >:5.S117 ~1(l.171:13 1.00l 1.20 0.43 7.00 200.00l 10.00l 10.00L 0.008 . ?I,A-Or? 35. C;1.44 111).7.417 1.00L 0.00(1 O.H O.OOB 200.00L 10.00l 10.00l 0.008 748-1179 3S.5H\6 110.2431 1.00l. O.OOB 0.50 O.OOB 200.00l 10.00l 10.00l 0.000 jU,(-[,7? 3<;.5'94 110.2419 1. nOL 0.00(1 0.39 25.00 200.00l 10.00l 10.00l 0.008 7411-079 Yi. <;/, ". 11().7.414 1.00l f1.00fl 0.40 10.00 ZOO.OOL 10.00l 10.00L O.OOB 71,1:-[.7', 3~.5·H\6 '110.2419 1 .OOl o.ooa 0.25L o.ooa 200.00l 10.00L 10.00L O.OOB 70-079 35. 5_~97 110.7.419 1.00l 0.000 0.7.8 O.OOA 200.00l 10.00l 10.00L 0.008 ,'ftA-() 79 '\5.3 .... '}4 110.1361 1 • (Hll !I.ooa 1.30 0.001:l 200.00L 10.00l 10.00L 0.008 7!tf1-[)79 ";.~/.l7 '110.1'15 1 • onl O.OOll 1.10 O.OOG ZOO.OOl 10.00l 10.00l 0.008 l'(d:-IJ79 :so;. V)'}7 110.1H2 1 • (Jill 1I.0on 1.10 6.20 200.00l 10.00l 10.00l O.Ooa 7 (, t -1.7'1 3'>.3'1I0 110.1''''9 1.(JOL 11.01111 0.'>0 0.000 400.00l 10.00l O.OOH 0.008 ;t7(-1I7Y ~'i.I, ,115 1111.0214 O. (11111 0.11011 O.? 5L 0.70 '"00.001. 10.00L 10.00l 0.000 77I.R-f)/9 "' '; .4'; II' 110.1l~14 O.IlOII O.OUA 0.25L 0.70 ,"OO.OOl lO.OOl 10.00l 0.008 ~OA-I)79 5';.315"S 1111.;n22 0.19 O.OOH 0.38 11.00 150.00L 10.00L 4.60l 168.00 PA-07'J ',).47tlll 110 ./,(J41 1.0nL 0.0110 O.? 5L 38.00 200.00l 10.00L 10.00L 0.008 3 SA - ()' 'l .~<;.4t,r,7 11 (J. 31\ 11 1.00l (J.OOH 0.50 6.80 200.00L 10.00L 10.00L O.OOB V~I\Il-It"9 \ <; .1,(,(, 7 111).'Kl1 , .0Ol O.OUB O.B 5.00 200.00L 10.00L 10.00l 0.008 



Table lD,--Travertlnes-contlnued 

SA~1I'lE til TIT IIllE lONG I lUI)' 11<1 I>pm-S I\l~OH-x Al\-S As pplIIAA As ppm-S AIJ PPIII-S a PPIII-S 8a ppMNA 
:nll-DIlI) )">.4{,I,4 110. ~853 0.101. O.IlIIU O. 52 ).70 l,)O.OOl 10.00l 48.00 0.008 ~H-IlRO )5.4(,(,1 "0.:~1114 O.IOl 0.00f) 11.'.1 8.00 150.00l 10.00L 4.60l O.OOa ~ H-OIHl 3"> • 1.(. l. 7 110.3R()0 0.101 0.0011 o.n 24.00 150.00l 10.00L 4.60L 0.008 ~'.i"-D79 ~ r, • I. C") t.? 110.'h?4 1. hO O.OOB 0.l5 6~.00 200.00L 10.00L 10.00L O.OOB 3<;IIII-DRO 3'i.4~58 1111.3636 0.10l 0.0011 U.34 2?.00 150.00L 10.00L 4.60L 0.008 5511-[)7? 3<;.4 '>36 110,)681 0.0011 a .001~ o .l5l o.ooa 200.00L 10.00L 10.00L 0.008 'IS 11 R - 080 '15.4':>67 110.36H lI.l0l O.OllLl 0.24 25.00 150.00L 10.00l 4.60L 100.00l 3H-07? 35.4~H 110.36R1 1.90 O.nOB O.25l 0.008 200.00L 10.00l 10.00L O.OOB 3'iD-l>79 .~5.4'i44 110.3681 0.0011 o.oon f).31 O.OOA 200.00L 10.00L 10.00L 0.008 ~('f\-D79 55.45~1 110.3322 1.00L 0.40 0.25L- 11.00 200.00L 10. DOL 10.00L 100.00l '611-0l r

) 3S.4'i~1 ll0.B14 1. DIll O.oon O.25L 10.00 700.00l 10.00l 10.00l O.OOB 36C-1)7Y '5.4';00 110.B14 1. DOL O.OIlH 0.65 21.00 200.00L 10.00L 10.00L 0.008 3(,o-01!O 35.4506 110.B39 0.10l O.OOH (J. I 6 9.00 150.00L 10.00L 4.60l 0.008 3711-07'~ 35.Hn 110.2514 1.00l (J.OOO 6.80 6.00 200.00L 10.00L 53.00 0.008 370-oT'} 55.~"97 110.7.514 1.00L 17.70 7.UO 29.00 200.00L 10.00L 85.00 465.00 HOR-07'9 ~5.'9?;> 110.2514 1.00L O.OOU 7.60 O.OOB i!OO.OIlL 10.00L 81.00 0.008 37E-1l80 35.3992 110.2514 0.10L O.OOB 4 •. ~O 7.20 150.00L 10.00L 79.00 408.00 39A-079 35.4981 110.3412 1.00L 0.40 0.25L 10.00 200.00L 10.00L 10.00L 100.00l 39fl-1I7? V; .4972 11().~517 1.10 O.OOB 0.;> 5l 13.00 201l.00L 10.00L 10.00L O.OOB 'l9C-079 35.4967 '10.3489 0.10L O.OOB 6.00 8.60 150.00L 10.01ll 46.00 0.008 ~ 401\-079 '5.4875 110.B14 1.00l 0.76 0.2SL 11.00 200.00L 10.DOl 10.00L 100.00l VI 41"-079 35.511.5~ 110.3569 1.00L o.oon 0.25l 38.00 200.00L 10.00L 20.00l 0.008 1,2A,-079 35.50B 110.3861 1.00l. O.OOR O.75L 20.00 200.00l 10.00L. 10.00l O.OOB I, H-lJ79 35.3RB 110.1251 1.00l O.OOf! 1.20 10.00 200.00L 10.00L 10.00 O.OOB 82A-!l80 35.4203 '1110.1" 1 7 0.10L 0.000 0.07 6.00 150.00L 10.00L 4.60l O.OOB 84A-ORO 35.3961 109.9631 0.10L O.OOB 0.20 11.00 150.00L 10.00l 4.60l O.OQB 85f\-0i\O 55.4178 109.9703 0.10l 0.0011 0.06 71.00 150.00L 10.00L 4.60L 0.009 R6A-ORn 3S.4700 11l1.3925 0.10L 0.001:1 O.H 33.00 150.00L 10.00L 4.611L 100.00L 1\60-080 ~S.4700 110.3928 0.10l O.OOB 0.26 4.80 150.00L 10.00L 4.60L O.OOB 1S711-0RO .55.5039 110.2856 O.llll 0.001:1 0.08 78.00 150.00L 10.00l 4.60L O.OOB 8?::1-080 H."iH? 1 09.9644 O. 'Ol 0.000 0.78 ~.50 lSO.OOl 10.00l 4.60l 0.008 'lOll-ORO 'S.3167 10 .... 9217 4.10 O.OOll 1.70 8.00 150.00L 10.00l 47.00 O.OOB 9111-030 35.4U27. 109.9336 0.94 O.OOft 1.40 6.50 150.00L 10.00l 17.00 O.OOB 92A-DgO 35.5367 i09.9486 O.l(1l 0.006 0.77 230.00 270.00 10.00l '.601. 0.008 9 .~A-080 35.5'11 109.9033 0.10t O.OOR 0.22 18.00 150.00L 10.00L 4.60L 100.00l ?3E1-IJRO 3S.5~11 1: 09. 90?7 0.10L o.oon 0.05L 6.10 150.00L 10.00L 4.60l 0.000 ?3(-080 3S.'iHl H) ..... 9tJ69 0.15 O.OOll (1.41 120.00 lS0.00L 10.00L 4.60l 0·.009 941\-080 n.5:sS0 ~O9.9169 0.10L O.OOIl 0.56 36.00 150.00L 10.00l 4.60l O.OOB 'J4fl-[)IHI ?-5.,>1.?;, 109.9.'SO 0.111l 0.000 0.42 9.00 1S0.00l 10.00l 4.60L O.OOA 94D-CIIO 35.5347 Hi9.'1167 0.10L O.OOR O.~, 20.00 150.00L 10.00L 4.60l .100.00L 9511-08il 3<;.51158 1110.005(. O. 1 ilL 0.008 1.no 36.00 150.00l 10.00L 31,.00 0.008 9711-DI\I) 35.hOB 110.10';6 0.76 0.0011 1.10 500.00 530.00 10.00l 4.60l 0.008 99A-IJRO ~5.4fn9 11n.1314 (I.l0l 0.008 0.O5l 3.10 150.00l 10.00l 4.60L 0.009 HlOA-ORO ~5.41f1" 110.1514 (J.ln .. 0.001l 1 .• 10 71.00 150.00L 10.00l 4.60L 0.008 1nOH-OIiO ."5.4217 1111.141!1 O. lIlL O.nOR 1.00 57.00 150.00l 10.00L 4.60l O.OOB 100 C - !.I\U .~s.47.17 11().i483 0.34 O.OOU 1. ZO 5.30 lsO.OOl 10.00l 4.60l 0.008 101A-080 5';.4;>')4 11().1578 O.~9 O.OOU ll.71 2.70 150.00l 10.00l 4.60l 0.009 lOtA-llliO ~S.40H 110.1 /,"7 n.10L 0.0011 1.40 1.30 lS0.00L 10.00L 24.00 0.009 1(1I,,, - [.Rn 5',.31(,4 lln.21,11 0.1 III O.OOIl 1.20 9.50 150.00L 10.00L 13.00 0.008 HI<; A-b8n ~~.3?7R 110.11951 O. 1 fit o.nou 1.90 7.60 150.00l 10.00L 45.00 100.00l 



Table lD.--travertlnea-contlnued 

<;AHI'I.F. lATfllJOE LONG I TUDl Aq prllll-S Al20H-x AD:-S As PDIIIAA As PPIII-S Au PPIft-S 8 PPIII-S Sa ppIIINA 
lll(,I1-().'10 35. "B;7R 110.121)R 0.10L O.OOP 1.40 39.00 150.00l 10.00l 21.00 lOO.OOl 1 ilf,O-Dil'l '5.34~2 110.1114 n.l0l O.OOR 0.33 12.00 150.onl 10.00l 4.60l O.OOR 1 I)f, (-I)IHl 5 5. ~ HQ 110..12(1) O.lOl 0.00f) 0.06 12.00 150.00l 10.00L 6.80L 0.008 l{1611-D80 55.3\42 110.lln 0.101. O.Oon 0.05 110. 00 150.00L 10.00L 4.60l 0.008 lUlA-OIH) 35.5(J67 110.0769 0.10L 0.0(1(1 1.20 5.60 150.00l 10.00L 14.01) O.OOR 'I)7A-I>'I') .'5.<;Ll78 110.0808 0.10l o .00l~ 0.90 75.0() 150.00l 10.00l 4.60l O.OOR 107C-D80 35.5078 110.0767 O.IOl O.OOA 0."26 89.0n 150.00L 10.001. 4.60l O.OOH 101D-()iln ~').<;IJln 110.1)750 O.lfJL O.OO!) 0.74 72.00 150.00l 10.00l 11.00 O.OOR 11)1E-O.'\O 55.50n 110.0721 O. 1 (}l O.OOn 0.07 2.20 150.00l 10.00L 4.60l O.OOB IOIlA-I)RO '5.62')8 110.1228 O.IOl O.OOIl 1.10 19.00 150.00L 10.001. 12.00 O.OOA 11).'\0- 0);10 ~5.fdfl.'\ 110.1272 0.10l O.OOH 0.85 16.00 150.00l 10.00l 4.70 0.000 11)1\(-081) ~'i.6;75:S 110.1225 0.10l O.OOA 1.00 1:S.00 150.00l 10.00l 12.00 0.009 lIlRO-IHO 3').61tH 110.1725 O.10l 0.0.00 1.50 12.00 150.00l 10.00l 1J~OO 0.000 111l1I-URIl 3<;.6272 109.97'S6 1.30 0.0011 1.10 51.00 150.00l 10.OOL 4.60l 0.008 lIlli-URn ~5.51?4 110.2311 0.10L 0.001l 0.12 4.50 150.00l 10.00L 4.60L 100. DOL l11n-1I81) '') • 5 1 <; ~ 110.?R4? 0.101. O.OOIl o. 'j] 1.20 150.00l 10.00l 4.60l O.OOB 11;:>II-ORQ ~S.C;;:>97 l1r1.B47 0.10L 0.000 0.05L 0.80 150.00L 10.00L 4.60L 0.008 11 H-ORO 35.511.2 110.B4l 0.10l 0.009 0.09 5.00 150.00l 10.00L 4.60l O.OOB 11 "SH-!JIlO "'.';136 110.Ba6 O.IOl o.om~ 0.05l 10.00 150.00l 10.00l 4.60L O.OOB 1110 A-vIlO V'.<;?36 110.'?94 0.10l U.OOO 0.17 8.50 150.00l 10.00l 4.60L 0.008 115A-lllll1 ~5.5153 11().~211 0.10l o.ooe \l.28 4.20 150.00l 10.UOL 4.60l 0.008 ~ II ';f1-DIHI "S'i.5358 110.3111 O.IUl o.ooa 0.12 21.00 150.00L 10.00l 4.60l 0.008 a- 11'56-D:\n H.5328 110.3106 (I.10l O.OOR 0.74 24.00 150.00L 10.001. 4.60L 0.008 lIe-ii-ORr] '5. 'i "H16 110.?90" O.10l 0.000 0.5/\ 7.50 150.00l 10.00l (,.50 392.00 11 f£l-lulf) ~<;.5(,72 110.2947 0.10l 0.008 0.5/\ P7.00 160.00 10.00l 8.60 O.OOR 117(-·ORO 3';.5',72 110.2917 0.10L O.OOB 0.17 41.00 150.00L 10.00L 4.6ilL 0.000 117D-t>'i0 ~'j.5469 nO.2144 O. 10L 0.0013 0.41 22.00 150.00l 10.00l '.90 0.008 



Table 1D.--Travertines-continued 

- SAMPLE 8.1 PPIII-S 8e PPIII-S Bi PPIII-S CaOX-X CaX-S C02X Cbt CXAA Org C%AA T-C%-AA Cd pp.-S 
\ 

10-079 120.00 1.00l 10.00l O.OOB 20.00 O.OOB O.OOB O.OOB O.OOB Z.OOl 2E-079 89.00 1.00l 10.00L O.OOB 20.00G O.OOB O.OOB O.OOB O.OOB 17.00 6B-079 130.00 1.00l 10. DOL O.OOB 20.00G O.OOB O.OOB O.OOB O.OOB Z.OOl 6C-079 71.00 1.00l 10.00l O.OOB 20.00G O.OOB O.OOB O.OOB O.OOB 2.00l 78-079 41.00 1.50 10.00l O.OOB 20.00G O.OOB O.OOB 0.008 0.008 2.00l 70-079 32.00 1.00l 10.00l O.ooa 20.00G O.OOa 0.008 0.008 O.OOB 2.00l 7F-079 1000.00 . 1.80 10. DOL O.OOB 14.00 O.OOB O.OOB . 0.008 O.OOB Z.OOl 71-079 20.00L 1.00l 10.00l O.OOB 20.00G O.OOB 0.008 O.OOB O.OOB Z.OOl 7IR;"079 27.00 1.00l 10.00l O.OOB 20.00G O.OOB O.OOB O.OOB O.OOB Z.OOl 7J-079 71.00 2.40 10. DOL 0.008 20.00G 0.008 O.OOB 0.008 0.008 Z.OOl 88-1)79 1 BO. 00 1.00l 10.00l O.OOB 19.00 0.008 O.OOB 0.008 O.OOB Z.OOl 8C-079 24.00 1.00L 10.00L O.OOB 20.00G O.OOa O.ooa O.OOB O.OOB Z .00l 80-079 55.00 ·'.OOl 10.00l O.OOB 18.00 O.OOB 0.006 O.OOB O.OOB 2.00l BF-079 52.00 1. DOL 10. DOL 0.006 20. DOG O.OOB O.OOB O.OOB O.OOB Z.OOl 9"-079 490.00 1.00l 10. DOL O.OOB 19.00 0.006 0.008 O.OOB O.OOB Z .00l 10"-079 130.00 1.00l 10.00l 0.008 16.00 O.OOB 0.008 O.OOB O.OOB Z.OOl 106':'079 43.00 1.00l 10.00l 0.006 17.00 O.OOB 0.008 O.OOB O.OOB Z.OOl 
~ 10C-079 20.00L 1.00l 10. DOL 0.008 19 .. 00 O.OOB 0.006 0.008 O.OOB Z .00l 10D-079 37.00 1.00l 10.00L 32.60 19.00 O.OOe 0.008 0.008 O.OOB. 2.00l 118-1)79 7B.00 1.00l 10.00l O.OOB 20.00G O.OOB 0.008 0.008 O.OOB Z.OOl 
; 11 C-OBO 90.00 1.00l 10.00l 0.008 18.00 O.OOB O.OOB 0.008 0.008 Z.OOl 13C-079 4800.00 1.60 10.00l 3.09 2.40 .0.008 0.008 O.OOB. O.OOB 2.00l· ~ 15A-079 160.00 1.00l 1!).00l .31.60 2.60 O.OOe O.OOe O.OOB O.OOB Z. DOL _ ...... 15C-079 58.00 1.00l 10.00l O.OOB 32.00G O.OOe 11.09 0 •. 11 11.20 32.00l 17A-079 89.00 1.00l 10.00l 46.50 20.00G 0.008 O.OOB 0.008 O.OOB 2.00l 17AR':079 85.00 1.00l 10.00l 46.70 20.00G O.OOB 0.008 O.OOB O.OOB 2.00l 
) 20A-079 130.00 1.00l 10.00l O.OOB 17 .00 0.008 0.008 0.008 0.008 Z.OOl 20(-079 23.00 1.00L 10.00l 0.008 20.00G O.OOB O.Ooe O.ooe O.OOB Z .OOl 22A-0.79 68.00 1.00L 10.00l O.OOB 20.00G 0.008 O.Ooe O.ooe 0.008 2. DOL J 22C-079 40.00 1. DOL 10.00l O.OOB 17 .. 00 O.OOB 0.008 O.OOB O.ooe Z .00l 23A-079 130.00 1.00l 10.00L O.OOB 20.00G O.OOB 0.008 O.OOB O.Ooe Z.OOl 23B-079 20.00l 1.00l 10.00l O.OOB 20.00G 0.008 0.008 O.OOB O.OOB 2.00l j 23C-079 25.00 1 .. 00l 10.00l O.OOB 29.00 0.008 11.27 0.31 11.58 32.00l 23CR .. o79 68.00 1.00l 10.00l 36.90 20. DOG O .. OOe O.OOB 0.008 O.OOB Z.OOl 24A-079 83.00 1.00l 10.00l O.ooe 19.00 0.008 0.008 O.OOB 0.008 2.00l J 248-079 130.00 1.00l 10. DOL 0.006 20.00G O.OOB 0.006 0.006 O.OOB Z.OOl 24C':'079 110.00 1 .. 00l 10.00l 0.006 19 .. 00 O.OOe O.Ooe O.ooe O.OOB Z. DOL. 240-079 140.00 1.00l 10.00L O.OOB 18.00 O.OOe 0.008 0.008 O.OOB Z.OOl 24E-079 78.00 1.00l 10.00l O.OOB 19 .. 00 0.008 O.OOB O.OOB 0.008 Z.OOl 24F-079 180.00 1.00l 10.00l 0.008 20.00G O.OOB O.OOB O.OOB O.OOB Z.OOl 26.11-079 150.00 1.00l 10.00l O.OOB 20.00G O.OOB O.OOB 0.008 O.OOB Z.OOl J 268':079 220.00 1.00l 10.00l 0.008 12.00 O.OOe 0.008 O.OOB O.OOB Z.OOl 26C-079 92 .00 1.00l 10.00l 0.008 15 .. 00 O.OOB O.OOB O.OOB O.OOB 7.00 26E-079 440.00 9.00 O.OOH 0.008 2.00 O.OOB O.OOB O.OOB O.OOB 2.00l ..I 27(-079 29.00 1.00l 10.00L O.OOB 20.00G O.OOe O.Ooe 0.008 O.OOB 2.00L ;~7CR':D79 33.00 1. DOl. 10.00l O.OOB 20.00G O.OOB O.Ooa O.ooe 0.008 2.00L 30A-079 180.00 1.00l 10.00L 0.008 10.00 O.OOB 10.95 0.09 11.04 32.00l .) 32A-079 37.00 1 .0 Ol. 12.00 O.OOB 20.00G O.OOB 0.008 0.006 O.OOB 2.00l 33A~079 120.00 1.00L 10.00L O.OOB 18.00 O.OOB O.OOB 0 .. 006 O.OOB 2.00l 33AR~ D79 110.00 1.001. 10. DOL 0.006 17.00 0.008 O.OOB O.OOB O.OOB Z.OOl .) 
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SAMPLE 

33B-D80 
33e-080 
BE-08D 
35A-079 

3;5AR:'080 
35B-079 

3;5 BR:'080 
35C~079 
350-079 
36A-079 
368-079 
He- 079 
360-080 
37 A-D79 
370:'079 

37 OR- 079 
HE-080 
39A-079 
39B-079 
39C';079 
40A-079 

.j::o- 41A-079 
00 42A-D79 

43A-079 
82A-080 
84A-D80 
8511-080 
86A':080 
86B-D80 
8 H-080 
898';'080 
9011-080 
9111-080 
9211-080 
9311-080 
938-080 
93C-080 
'94A-080 
94B':'080 
941)';D80 
95A-D80 
97 A-D80 
99A:"080 

100A-080 
100B-080 
100C-080 
101A-080 
102A':D80 
104A-D80 
105A-080 

Ba ppm7S 

80.00 
2l.O.00 
230.00 
190.00 
44.00 
40.00 
24.00 
49.00 
61.00 
21.00 
61.00 

170.00 
24.00 

600.00 
490.00 
480.00 
340.00 
110.00 

67.00 
490.00 
62.00 

130.00 
48.00 

130.00 
14.00 
12.00 
13.00 

110.00 
110.00 

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 
160.00 

76.00 
140.00 
110.00 
150.00 

Be PPII: S 

l.00l 
1.00l 
1.00l 
1.00l 
1.00l 
1.00l 
l.001. 
1.00l 
1.001. 
1.00l. 
1.001. 
1.00l 
1.00l 
1.90 
2.40 
2.60 
1.10 
1.001. 
1.00l 
1.20 
1.00l 
6.80 
1.00l 
1.00l 
1.001. 
1.00l 
1.001. 
1.001. 
1.001. 
1.001. 
l.00l 
1.001. 
1.001. 
1. DOl. 
1.00l 
1.00l 
1.00l 
1.00l 
1.00l 
1.00l 
1.30 
1.00l 
1.00l 
l.00l 
l.OOl 
1.00l 
1.00l 
1.00l 
1.00l 
1.00l 

Bi p'pm~s 
~ 

10.00l 
10.00l 
10. DOL 
10.00l. 
10.00l 
lO.OOl 
10.00l. 
10. DOl. 
10.00l 
10.00l 
10.00l 
10.OOl 
10.00l. 
10.00l 
10.00l 
10.00l 
10.00l 
10.00l 
10.00l 
10.00l 
10.00l 
l.Q.OOl 
10.00l 
10.00l 
10.00l 
10.00L 
10.00l 
10. DOL 
10.00l 
10.00l 
10.00L 
10.00l 
10. DOL 
10.00l 
'O.OOl 
10. DOL 
10.00L 
10.00l 
10.00l 
10.00L 
10.00l 
10.00l 
10.00L 
10. DOL 
10. DOL 
10.00L 
10.00l. 
10.00l 
10. DOL 
10.00L 

Table' lD.~:Travertines~continued 

CaOX~X 
.' 

O.OOB 
O.OOe 
O.OOe 
0.0"08 
0.008 
O.OOe 
O.OOB 
O.OOe 
O.ooe 

32.40 
O .. OOe 
O .. ooe 
O.OOB 
O.Ooe 

12.50 
O.OOe 
O.OOB 
4.82 
O.OOe 
O.Ooe 

30.60 
O .. Ooa 
O.OOB 
O.OOB 
O.OOB 
O.Ooe 
O.OOB 
O.OOB 
0.006 
0.008 
0.008 
O.Ooe 
O.OOB 
O.OOB 
O.ooa 
O.OOB 
O.Ooe 
0.008 
0.008 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOe 
O.OOB 
O.OOe 
O.OOB 

caX':s 

3.90 
30.00 
24.00 
20.00G 
21.00 
20.00G 
28.00 
20.00G 
20.00G 
20.00G 
18 .. 00 
22.00 
13.00 
14.00 
9.80 

13.00 
10.00 
20. DOG 
20.00 
13.00 ' 
20.00G 
22.00 
19.00 
20.00G 
21.00 
20.00 
18.00 
11 .. 00 
19 .. 00 
19.00 
22.00 
12.00 
25.00 
32.00G 
25.00 
28.00 
22 .. 00 
32.00G 
25.00 
32. DOG 
26.00 
32.006 

6 • .80 
23.00 
24.00 
32.00G 
le.OO 
19.00 
32.00G 
11.00 

C02% 

O.OOB 
O.Ooa 
O.OOB 
O.Ooe 
O.OOB 
O.OOB 
O.OOB 
O.ooa 
0.008 
O.OOB 
O.ooe 
O.ooe 
O.ooe 
O.OOB 
O.Ooa 
O.OOB 
O.OOB 
O.ooe 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOe 
O.OOB 
O.OOB 
O.OOB 
0.006 
O.ooa 
O.OOB 
0.006 
O.OOB 
O.OOB 
O.OOe 
0.006 
0.006 
O.OOB 
O.ooa 
O.OOB 
O.OOB 
O.OOB 
0.006 
O.ooa 
O.OOB 
O.OOB 
O.OOB 
O'.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOB 

Cbt CtAA 

0.60 
10.99 
11.24 

O.OOB 
10.18 
0.008 

11.45 
O.ooa 
O.ooa 
O.OOB 
O.OOB 
O.Ooe 

11.55 
O.OOB 
O.OOB 
0.006 
2.56 
0.006 
0.008 
1.23 
O.ooe 
O.OOB 
O.OOB 
O.ooa 

11.15 
10.74 
11.20 
10.92 
11.90 
11.60 
9.34 
8.75 
8.89 

11.08 
10.92 
11.88 
11.07 
10.98 
10.37 
11.50 
8.02 

10.40 
11.02 

9 .. 76 
8.79 
9.76 

10.10 
10.09 

9 .. 74. 
7.91 

Org CXAA 

1.17 
0.40 
O.l.l 
O.OOB 
0.84 
O.OOB 
0.33 
0.006 
O.OOB 
O.OOB 
o.ooa 
O.OOB 
0.94 
O.Ooa 
O.OOa 
O.OOe 
0.81 
O.Ooe 
O.OOB 
0.45 
O.OOe 
O.OOa 
O.Ooa 
O.Ooa 
1.08 
0.6l. 
O.Oll 
1 .. 03 
0.58 
o.on 
1.26 
0.43 
0.l.5 
0.37 
0.67 
0.02 
0.16 
0.67 
0.33 
0.21 
0.60 
0.66 
2.08 
0.44 
0.73 
1.02 
0.77 
O.Oll 
0.71 
0.24 

T':CX':AA .. .. 
1.77 

11.39 
11.65 

O.OOB 
11.02 
0.009 

11.78 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOB 

12.49 
O.ooe 
O.OOB 
O.OOB 
3.37 
0.008 
O.OOB 
1.68 
O.OOB 
O.OOB 
O.OOB 
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 
8.62 

11.06 
13.10 
10.20 
10.52 
10.78 
10.87 
10.09 
10.45 

8.15 

Cd Pp_;S 

32.00l 
32.00l 
32.00l. 

2.00l. 
32.00l 
2.00l 

32.00l 
2.00l. 
2.00l 
Z.OOl. 
l.OOl. 
Z.OOL 

3Z.00L 
2.00': 
2.00l 
2.00l 

32.00l 
2.00l 
Z.OOl. 

32.00l 
l.OOl. 
l.OOl 
2.00l 
l.OOl 

32.00l 
32.00L 
32.00l 
32.00l 
32.00L 
32.00L 
32.00l 
32.DOl 
32.00l 
32.00l. 
32.00l 
32.00l. 
32.00l. 
32.00l 
32.00l 
3Z.00l 
32.00l" 
32.00l 
32.00l 
32.00l 
32.00l 
3Z.00l 
3Z.00l 
3Z.00l 
32.00l 
32.00l 



Table 1D.--Trav~rtines-continued 

SAMPLE Ba ppm-S Be PPII-S Bi ppm-S CaO%-X caX-s C02% Cbt eUA Org eXAA T-eX-AA Cd PPII-S 106,1.':080 100.00 1.00l 10.00l 0.008 24.00 O.OOa 9.66 0.54 10.20 3Z.00l 106B~D80 31.00 1.00l 10.00l O.OOB 15.00 O.OOe 11.16 0.45 11.61 32.00l 106C;;"080 280.00 1.00l lO.OOl 0.008 25.00 O.OOe 8.44 1.08 9.52 32.00l 1060-080 54.00 1.00l 10.00l 0.008 17 .00 O.OOB 11.04 0.20 11.24 32.00l 107":"080 110.00 I 1.00l 10.00l O.OOB 19.00 O.OOB 9.66 1.01 10.67 32.00l 101B':080 30.00 I 1.00l lO.OOl O.OOB 32.00G 0.0013 11.08 0.27 11 .35 32.00l 107C;"080 65.00 I 1. DOL 10.00l O.OOB 12.00 0.008 11.07 0.50 11.57 3l.00l 1070-080 '10.00 1.00l 10.00l 0.008 18.00 0.008 11.08 0.16 11.24 32.00l 107E;"080 11.00 1.00l 10.00l 0.008 12.00 O.ooa 11.66 0.83 12.49 32.00l 108,1.-080 190.00 1.'00l 10.00l O.OOB 30.00 O.OOB 9.60 0.43 10.03 32.00l 108B-080 130.00 1.00l 10.00l O.Ooa 32.00G O.OOB 10.43 0.63 11.06 32.00l 108e-080 200.00 1.00l 10.00l 0.008 22.00 0.008 8.58 1.16 9.74 32.00l 1080-080 210.00 1.00l 10.00l . 0.008 21.06 O.OOB 7.79 1.48 9.27 32.00l 
110,1.':08'0 130.00 1.00l 10.00l 0.008 32.00G O.OOa 10.68 0.28 10.96 32.00l 111"':"080 21.00 1.00l 10.00l 0.008 14.00 O.OOa 12.17 0.01L 12.17 32.00l n18-0BO 100.00 1.00l 10.00l 0.008 16.00 0.008 10.39 0.28 11.67 32 .00l 112A-OBO 25.00 1.00l 10.00l O.OOB 15.00 0.0013 12.40 0.27 12.67 32.00l 113,1.-080 17.00 1. DOL 10.00l O.OOB 17.00 O.OOB 11.46 0.91 12.37 32 .DOl. 1'39-080 31.00 1.00l 10.00l 0.009 17.00 O.OOB 12.64 0.35 12.99 3l.00l 114A-OBO 20.00 1. DOL', 10.00l O.OOB 20.00 0.008 11.29 1 .. 07 12.36 3l.00l 115,1.:'080 ·31.00 1.00l 10.00l O.oos 15.00 O.OOB 11.93 '0.06 11.99 3l.00l 115S':080 21.00 1.00l 10.00l O~OOB 20.00 O.OOB 11.52 0.71 12.23 32.00l 1156-0BO 200.00 1.00l 10.OOl O.OOB 12.00 O.OOB 9.93 0.66 10.59 32.00l 116,1.-080 280.00 1.00l 10.00l O.OOB 5.30 0.008 8.09 1.10 9.19 32.00l 

..j::- 117s-0BO 84.00 1.00l 10.00l O.OOB 20.00 O.ooa 11 .. 27 0.29 11.56 32.00l 
'..0 117C- 080 14 .00 1.00L 10.00l O.OOB 16.00 O.OOB 12.10 0.1,0 12.50 3l.00l 1170-080 Si,.00 1.00l 10.00l 0.008 1,6.00 0.008 11.26 0.63 1'.89 32. DOL 



Table 10.--Travertines-continued 

SAMPLE Ce ppmNA Ce ppm-S Co ppmNA Co ppm-S Cr ppmNA Cr ppm-S Cs ppmNA Cs ppmAA Cu ppm';'S Dy ppIINA-
1D":079 O.OOe 100.001. 0.006 5 .. 20 0.006 11.00 0.006 0.006 3.00 0.006 2E~079 0.006 O.OOH O.OOB 25.00 O.oos 16.00 O.ooB 0.006 4.90 O.OOB 6B~079 O.OOB 100.001. O.oOB 11.00 O.oOs 30.00 3.00 O.OOB 6.90 O.OoB 6(-079 o.oOB O.OOH O.OoB 18.00 O.oOB 16.00 0.006 O.oos 68.00 O.OOs 78':079 O.ooB o.oOH o.OOs 56.00 O.OOs 13.00 4.00 O.oos 4.80 .- ,.':. o. ODS 7D-D79 O.Oos O.OOH O.oOs 9.50 O.oOB 13.00 O.OOB O.OOs 6.50 O.OOB 7F-079 o.oOs 170.00 O.oOB 24.00 O.OOa 130.00 O.OOB O.OOa 27.00 '0.006 71-079 O.OOs O.OOH O.OOB 18.00 O.OOB 14.00 1.0ol O.OOB 3.60 0.006 ~. 7IR':07? o.OOB 200.001L O.OOs 18.00 0 .. 006 13.00 1.00l O.oOB 2.50 O.OOs 7J-079 o.oOB O.OoH O.oos 29.00 o.OoB 13.00 1.00l 0.006 5.70 O.OoB 8B-079 O.OOB 100.00L O.oOB 32.00 O.oOa 15.00 O.OOB O.OOB 7.40 O.OOB 8C-079 o.ooB 100.00l O.OOB 6.90 O.ooa 11.00 O.Ooa O.OOB 5.00 0.006 80-079 O.OOB 10o.00l O.OOB 28.00 O.OOs 13.00 O.OOB .O.OOB 3.10 0.006 8F-079 O.OOB 100.00L O.OOB 5.40 0;008 13.00 1.0ol O.OOB 4.30 O.OOB )1 9A-079 o.OOB 10o.00L O.oOB 12.00 0.008 29.00 2.00 O.OOB 14.00 0.006. 10A-079 O.OOB 110.00 . O.OOB 9.70 O.Ooa 23.00 2.00 O.OOB 18.00 0.006 1oa-079 o.oOB 100.00l 0.008 6.90 0.006 11 .• 00 O.OOB O.OoB 3.60 O.OOB il 10C';'079 O.OoB 100.00l o.ooa 12.00 o.ooB 11 .• 00 0.006 O.OOB 3.90 O.OOB 100-079 o.OoB loo.ool O.ooB 11.00 O.OoB 11.00 1.ool O.OoB 19.00 O.OOa 11B-079 o.ooB O.oOH O.ooB 11.00 o.OOB 16.00 1.o0l O.OOB 6.30 O.oos ) 11(":080 0.008 10o.00L o.OoB 4.70 o.ooB 12.00 1.00 o.OoB 3.80 O.oos 13C,,079 o.OoB 280.00 O.OOB 95.00 O.OOB 88.00 4.00 O.oos 21.00 O.ooa 15A-079 O.OOB 100.o0L O.OOB 4.30 O.OoB lO.OOl 2.00 O.OoB 1.o0l O.OOe II 

VI 15C':'079 O.OOB 63.o0l O.OOB 8.60 O.Ooa 1.40 O.OOB O.OOB 4.10 O.OOB 0 17A-079 O.oOB lo0.o0l O.ooa 13.00 O.Ooa 17.00 2.00 O.OoB 5.40 O.OoB 17AR-079 O.oOB O.OOH o.OOB 15.00 O.OOB 20.00 2.00 O.ooB 6.30 O.OOB 20A-079 0.008 loo.0ol O.ooB 6.80 O.OOB 15.00 1.0ol O.OOB 4.00 O.OOB 20C-079 o.oOB 100.0oL o.oOB 35.00 O.OOa 11.00 O.ooB O.OoB 4.40 O.OOB 22A":079 O.OOB 10o.00l O;OOB 9.20 O.OOB 13.00 1.0ol o.OOB 7.30 O.OOB ;~ 22C-079 O.OOB 100.00l o.OoB 7.80 O.OOB 10.00 o.OOB O.OOB 11.00 O.OOB 23A-079 o.oOB 10o.0ol O.oOB 12.00 O.oOB 13.00 O.OOB O.OOB 5.70 O.OOB 23B-079 o.oOB 10o.0ol O.oOB - 18.00 O.Ooa 11.00 1.00l o.OOB 13.00 O.oOB ) 23C-079 o.ooB 63.0ol 7.05 13.00 1 .. 92 1.60 0.23 1.00l 32.00 0:'21l 23CR-079 O.Ooa 10o.ool o.OOB 6.30 O.OOB 12.00 1.o0l o.OoB 3.00 O.OOB 24A-1>79 O.OOB 100.00l O.OOB 5.60 O.oOB 11 .. 00 O.OOB O.OoB 4.20 O.Ooe ,~ 24B:'079 o.Ooa 100.00l O.OoB 7.00 O.OoB 12.00 O.OOB O.OoB 4.20 O.OOB 24C-079 o.OOB 100.o0l O.oOB 6.10 O.OOB 12.00 1.o0l O.OOB 4.10 O.OoB 240-D79 O.OOB 100. DOL o.OOB 6.00 O.OOB 11.00 1. DOL o.ooB 4.00 O.OOB .J 24E-079 O.OOB 100.00l o.OOB 5.50 o .. OOe 11.00 O.OOB 0.006 2.30 0.006 24F-1)79 O.OOB 100.o0l o.OOB 5~4o O.OOB 12.00 O.OoB O.OoB 3.00' O.OOB 26A-079 O.Ooa 10o.00l o.oOB 23.00 O.ooB 18.00 O.OOB 0.006 6.40 O.OOB ; 26B-079 O.OOB 1oo.00L o.OoB 15.00 O.oOB 23.00 O.OOB O.OOB 9.20 . O.ooB 26C:",079 O.OOB 100.00l O.OOB 42.00 O.OOB 16.00 2.00 o.oos 7.30 O.OOB 26E-079 0.008 O.OOH O.OOB 170.00 o.OOa 11.00 O.OOB O.OOB 6.60 O.OOB .J 27C-079 O.OOB O.OOH O.oOB 9.80 0.008 15.00 1.00l o.OOB 6.00 O.OOB 27CR-079 O.OOB o.OOH O.OoB 9.60 o.OOB 15.00 1. DOL O.OOB 5.80 O.OOB 30A-079 8.10 63.00L 5.73 7.60 6.05 2.70 0.78 1.00 11.00 0.67 ..; 32A-079 O.OOB 100.00L O.oOB 24.00 o.oOB 11.00 0.08 1.o0l 4.00 O.OOB 33A-079 o.OOB 100.00L o.OoB 6.20 O.ooB 13.00 0.54 1.00l 4.40 O.OOB 33AR-D79 0.000 lo0.00L O.OoB 4.50 O.OOB 10.00 0.52 1.00l 3.70 O.OOB -J 

J 



Table 10.~~Travertines-continued . ,. .' 

SAMPLE ICe ppmNA Ce PPIII-S Co ppmNA Co ppm-S Cr ppmNA Cr ppm-S Cs ppmNA Cs ppmAA Cu ppm-S Dy ppllNA 
~ . 

:nB~t>80 O.OOB 63.00l O.OOB 1.00l O.OOB 1.90 0.008 0.008 • 4.50 0.008 33e-D80 O.OOB 70.00 0.008 2.60 0.008 1;.70 0.008 O.OOB 5.50 ••... 0.008 33E"080 O.OOB 63.00l O.OOB 5.90 O.OOB 2.40 O.OOB 0.006 6.70 0.008 35A-079 O.OOB O.OOH 0.008 12.00 O.OOB 16.00 0.80 1.00l 5.10 0.006 35AR-080 O.OOB 63.00l O.OOB 2.40 0.008 1.70 O.OOB 0.006 3.50 O.OOB 358-079 O.OOB O.OOH 0.008 11.00 O.OOB 16.00 O.OOB 0.008 3.90 0.008 358R-080 O.OOB 63.00l 5,,15 8.30 1.69 1.80 0.45 1.00 5.00 O.OOB 35e-079 O.OOB O.OOH O.OOB 12.00 O.OOB 17 .00 O.OOB 0.006 4.40 0.008 350-079 O.OOB O.OOH 0.008 9.10 O.OOB 15.00 O.OOB O.OOB 6.00 O.ODB 36A-D79 1.50 100.00l 21.40 25.00 0.97 11.00 0.07 .1. DOL 4.50 O.OOB 36B- 079 0.008 100.00l O.OOB 14.00 O.OOB 14.00 0.29 1.00l 3.40 O.OOB 36C-079 O.OOB 220.00 0.008 37.00 O.OOB 20.00 0.66 1-. DOL 6.70 0.008. 360-080 O.OOB 63.00l . O.OOB 25.00 O.OOB 1.10 O.OOB O.OOB 3.50 O.OOS'· 37 A:"O 79 0.008 100.00 0.008 13.00 O.OOB 41.00 0.80 1.00l 15.00 O.OOB 370~D79 62.80 100.00l 9.29 11.00 40.50 42.00 1.92 2.00 15.00 4.71 370R-D79 0.008 110.00 O.OOB 13.00 O.OOB 43.00 O.OOB O.OOB 17.00 O.OOS 37E~D80 45.10 63.00l 9.28 9.00 33.40 35.00 0.83 1.00 28.00 3.62 39A-079 1.40 100.00l 1.26 6.90 1.65 11.00 0.31 1.00l 2.70 0.11 396';079 O.OOB 100.00l 0.008 12.00 0.008 11.00 0.18 1.00l 5.60 0.008 39C-t>79 O.OOB 63 .. 00l O.OOB 9.80 O.OOB 38.00 0.008 0.006 12.00 O.OOB 1 40A-079 2.90 100.00l 2.18 7 .. 60 2.55 12.00 0.55 1.00l 3.10 0.36l 
I.n 41A-D79 O.OOa 100.00l O.OOB 80.00 0.008 28.00 0.22 1.00l 4.60 O.OOB . 
I-' 

42A~D79 O.OOa 100. DOL O.OOB 6.90 0.006 10.00 0.23 1.00l 3.00 0.006 ~ 43~.-079 0.008 O.OOH O.OOB 41.00 O.OOB 18.00 1.53 2.00 8.60 O.OOB 82A-D80 O.OOB 63.00l O.OOB 39.00 0.008 1.00l 0.008 O.OOB 4.50 0.006 84t":'080 0.006 63.00l O.OOB 11.00 0.008 1.80 O.OOB O.OOB 16.00 O.OOB ~ 8SA": 080 O.OOB 63.00l 0.006 3.30 O.OOB 1. DOL 0.008 O.OOB 5.10 0.008 86A-080 3.80 63.00l 6.42 9.90 4.39 3.70 0.63 1.00 28.00 0.33 86B-080 O.OOB 63.00l 0.008 . 6.40 O.OOB 2.10 O.OOB O.OOB 7.30 O.OOS > 87A:080 O.OOB 63.00l O.OOB 8.40 O.OOB 1.00l 0.008 O.OOB 5.70 O.OOB 899-080 O.OOB 63.00l O.OOB 3.20 O.OOB 3.20 O.OOB 0.006 4.10 O.OOB 90A-080 0.009 63.00l O.OOB 7.40 O.OOB 9.70 O.OOB 0.006 63.00 O.OOB ~ 91A-OBO O.OOB 63.00l O.OOB 5.30 O.OOB 10.00 O.OOB 0.009 13.00 O.OOB 92A':'080 O.OOB 63.00l O.OOB 22.00 O.OOB 3.70 O.OOB 0.006 11.00 O.OOe 93A-D80 2.BO 63.00l. 4.22 5.20 3.42 1.80 0.29 1_.00 4.60 0.006 I 939-080 O.OOB 63.00l O.OOB 3.70 O.OOB 1.00l 0.006 0.006 3.20 O.OOB. 93C-080 O.OOB 63.00l O.OOB 5~70 0.008 2.50 O.OOe 0.008 7.50 O.OOB 94A-080 O.OOB 63.00L 0.006 8.10 O.OOB 2.00 O.OOB 22.00l 3.60 0.006 ) 94B-080 O.OOB 63.00L O.ooe 5.40 O.OOB 3.00 0.006 O.OOB 4.90 O.OOB 940-080 1 .50 63.00l 5.54 11.00 3.18 2.70 0.26 1.00 8.00 0.19 9SA-08D O.OOB 63.00L O.OOB 12.00 O.OOB 3.50 0.008 0.006 14.00 O.OOB ~ 97A-OBO O.OOB 63 .. 00l O.OOB 3.60 O.OOB 2.BO O.OOB O.OOB 6.30 O.OOB 991~';OBO O.OOa 63.00L O.OOB 1.40 O.OOB 1.00l O.OOB O.OOB 6.60 O.OOe 100A-OBO O.OOB 71.00 O.OOB 2.90 O.OOB 6.90 0.008 O.OOB 6.40 0.008 J 100B-DBO O.OOB 63.00L O.OOB 8.10 O.OOB 4.30 . O.OOB O.OOB 5.60 0.006 100C-D80 O.OOB 63.00l O.OOB 11.00 O.OOB 11.00 O.OOB 0.008 5.00 O.OOB 1101A-080 O.OOB 63.00l O.OOB 2B.00 O.OOB 7.40 O.OOB 0.008 8.60 0.008 J 102A-D80 O.OOB 63.00l. 0.006 18.00 O.OOB 10.00 O.OOB 0.006 9.20 O.OOB '104A-OBO O.OOB 63.001. O.OOB 11.00 0.006 4.10 0.008 0.0013 5.30 O.OOB 105A-D80 30.80 63.001. 5.62 8.2.0 15.10 13.00 5.48 7.00 15.00 2.05 .i 



~ 

) 

SAMPL E Ce ppmNA Ce PPIII-S Co ppmNA 

106A-080 12. 10 63.00L 4.08 
106B-080 O.OOB 63.00L O.OOB 
106C':080 O.OOe 63.00L O.OOB 
1060~OBO O.OOB 63.00l O.OOB 
107A-080 O.OOB 63.00l O.OOB ) 1076-080 O.OOB 63.00L O.OOB 
107C·080 O.OOB 63.00L O~OOB 
1070-080 O.OOB 63.00l O.OOB ) 107E-080 O.OOB 63.00L O.OOB 
10BA-080 O.OOB 63.00L O.OOB 
1088·080 O.OOB 63.00L O.OOB "I 108e-oBO O.OOB 63.00l O.OOB 
1080-080 0.008 63.00L -O.OOB 
11 0A:"D80 O.OOB 63.0Ql O.OOB ) 111A·080 O.OOB 63.00L 3.95 
111 B-OBO O.OOB 63.00l O.OOB 
11 2A-D80 0.008 63.00L O.OOB ) 11 3A:"080 0.008 63.00L O.OOB 
113B·080 O.OOB 63. DOL 0.008 
114A-080 0.008 63.00L 0.008 ) lJ1 11 SA-080 O.OOB 63.00L O.OOB 

tv 115B-080 O.OOB 63.00l O.OOB 
115G-080 O.OOB 63. DO L O.OOB " 11 6A-080 40.00 63.00l 10.30 .' 
1176-080 0.008 63.00l O.OOB 
11 7(-080 O.OOB 63.00L O.OOB ) ' 170-080 O.OOB 63.00L O.OOB 

.) 

) 

) 

;) 

) 

;) 

t) 

:,) 

hb l e 1 0.7:T,. aveq i ne·s7.cont i nued 

Co ppm-S C,. ppmNA Cr PPAl-S 

4.80 9.03 5.50 
1 .. 30 O.OOe 1.80 

82.00 O.OOB 1 .0 tiL 
51.00 O.OOB 1. DOL 

_ 11 .00 O.OOB 8.80 
5.80 . O.OOB 2.90 
3.50 O.OOa 2.10 
4.00 O.OOB 12.00 

14.00 O.OOB 1. DOL 
3.60 · O.OOB 4.50 
3.00 O.OOB 3.20 
2.60 O.OOB 3.20 
2.BO O.OOB 4.70 
3.00 0.008 2.20 
4.50 2.54 1.40 

12~00 O.OOa 3.10 
1 .• 90 0.008 1.00l 

13.00 O.OOB 1.70 
1.80 O.OOe 1.00l 
7.00 O.OOB 3.00 
2.50 O.OOB 2.20 

70.00 0.008 1.50 
49.00 O.OOB . 16.00 

9.20 21.20 11.00 
11.00 0.008 2.30 

1.00l 0.008 .i 1.30 
9.30 O.OOB -.. 2.20 

Cs ppraNA Cs pplIIAA 

1.97 2.00 
O.OOB O.OOB 
0.008 0.008 
O.OOB 0.008 
O.OOB O.OOB 
0.008 O.OOB 
0.008 O.OOB 
O.OOB O.OOB 
O.OOB O.OOB 
O.OOB . O. OOB 
O.OOB O.OOB 
0.008 O.OOB 
O.OOa O.OOB 
O.OOB O.OOB 
0.17 1.00l 
O.OOB 0.008 
0.008 O.OOe 
O.OOB O.OOB 
0.008 0.008 
O.OOB O.OOB 
O.OOB O.OOB 
0.008 O.OOB 
O.OOB 0.008 
1.25 2.00 
0.008 O.OOB 
O.OOB O.OOB 
0.008 O.OOB 

Cu ·ppa-S 

8.80 
5.10 

240.00 
7.00 
6.30 
5.40 
6.80 
6.70 
6.30 
6.20 
5.10 
5.70 
5.70 
5.40 
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 ppaNA 

1.09 
.' . -:. O.OOB 

.0.008 
O.OOa 
O.OOa 
O.OOa 
O.OOB 
0.008 
O.OOB 
0.008 
O.OOB 
0.008· 
O.OOB 
O.OOB 
0.23l 
O.OOB 
0.008 . 
O.OOB 
0.008 
O.OOB 
O.OOB 
O.OOB 
0.008 
1.78 
O.OOB 
0.008 
O.OOB 



Table 10.:~Travertines.conttnued . .. 
SAMPLE Eu pplIINA Eu PplII-!; n:-AA FeO% T-Fe203x FeX-NA FeX-S Ga PPII-S Gd PPIIINA Ge PPII-S " , 

1/l-1)79 0.006 O.OOB 0.006 0.006 0.006 0.008 0.05l 10.00L O.OOe O.ooe 2E~079 0.006 O.oos O.Ooe 0.008 0.006 o.ooe 3.00 10.0DL O.OOe O.DOe " 

66":079 O.OOs D.OOs 0.13 0.008 O.oos O.oos 1.10 10.00L O.oos O.OOB 6(-079 O.OOB O.OOB 0.006 0.006 O.OOB 0.006 0.68 10.0Dl O.OOB 0.008 78-1)79 O.OOB O.oos 1.90 0.006 O.oos o.ooe S.90 10.00L O.OOB 0.006 7D-079 O.OOs O.OOB O.OOB O.ooe O.OOS O.oos 1.50 10.00L 0.006 O.OOB 7f·1)79 O.OOB O.Ooe O.ODs O.DOs 0.006 O.OOB 4.90 13.00 O.OOB D.OOB 7I -079 o.Ooe 0.008 0.01 0.006 0.006 O.oos 1.80 10.00L O.oos O.oos ' II 71R-079 0.006 O.DOa 0.10 0.0081 O.oos O.ooe 1.80 lO.OOl 0.006 O.OOB 7J-079 O.oos 0.000 1.20 O.oos O.oos O.OOe 3.30 10.00L O.OOB 0.006 80-079 O.OOB O.OOS O.OOB O.DOa O.OOB O.OOS 0.82 10.00L O.OOB 0.008 -j B(-079 O.OOB O.OOB O.OOB O.ooe O.OOB O.OOB 0.08 10.00L O.oos O.oos 8D-079 0.006 0.006 O.OOS 0.006 O.OOB O.oos 0.64 10.OOL O.OOB O.OOB 8f-079 O.OOB 0.008 0.24 O.ooe O.OOB 0.008 0.88 10.00L O.OOB 0.006 ~ 9"-079 0.006 O.oos O.B 0.008 O.OOB O.OOB 2.70 lD.OOl O.OOB O.Ooe 1QA-079 O.oos 0.006 0.16 O.OOB O.OOB 0.008 1.70 10.00L O.OOB O.OOS 10B-079 O.OOB 0.008 o.ooe 0.006 0.000 O.oos 0.58 10.00L 0.008 O.OOB .~ 10(-079 0.009 O.OOB O.ooe O.ooe O.OOB 0.008 1.40 10.00L O.OOB 0.008 100":079 0.0013 0.008 0.06 0.008 0.76 O.oos 0.31 10.001. O.OOB 0.008 110-079 0.008 0.008 0.04 0.008 0.006 0.008 0.61 10.00L O.OOB O.OOS 11(-080 0.008 O.OClS 0.06 O.OOB O.oos O.OOB 0.66 10.00l O.OOB O.OOB liro 13(-079 O.OOB O.OClB 0.06 0.008 2.22 O.OOs 1.80 12.00 O.OOB O.OOe \,;,) 15A':079 0.009 0.008 0.01 O.OOB 1.09 O.OOB O.OSl 10.00L 0.008 0.006 .) 15C-079 0.008 2.20L 0.008 0.008 O.OOB 0.008 2.10 1.S0L O.OOB 1. SOL 17A-079 0.008 0.008 0.04 0.008 1.47 0.009 0.99 10.00L 0.008 0.006 17AR-079 O.ooe O.OOlB 0.04 O.OOS 1.56 0.006 1.20 10.OOL O.OOB 0.008 .} 20A-079 O.OOB O.OOB 0.06 O.OOB O.OOB O.OOB 1.60 10.00L 0.008 O.OOB 20C-079 O.OOB O.OOB O.OOB O.OOs O.OOS 0.008 2.50 10.00L o.ooe O.OOB 22A-079 O.OOB o.ooe 0.12 0.006 O.OOB O.oos 0.72 10.00L O.OOS O.OOB } 22(-079 0.0013 0.008 0.008 O.OOB O.OOB O.OOB 0.05L 10.00L 0.006 O.OOs 23A·079 .O.OOB O.OOB 0.006 O.ooe O.OOB 0.008 0.47 10.00L O.OOB O.Ooe 238-D79 D.OOB 'o.oce 0.04 0.006 O.DOB O.OOB 0.60 10.00L O.OOB O.oos .'} 23(-079 0.06 2.20L 0.01 0.008 o.ooe 0.38 0.74 1.50l O.OOB 1. SOL 23CR-079 0.006 0.006 0.06 O.ooe 1.02 O.OOB 0.54 lO.OOL 0.008 O.OOs 24A':'079 O.OOB O.OOB O.OOB O.oos O.OOe O.oos 0.30 10.00L O.oos 0.006 ,.4 246-079 0.008 O.OOB O.OOB O.OOS O.OOB O.OOB 0.26 10.00L O.oos 0.006 24(-079 . .O.OOB O.OOB 0.05 O.OOB O.OOB O.OOB 0.79 10.00L O.OOB O.ooe 240-079 O.OOB o.oos 0.05 O.ooe 0.008 o.ooe 0.98 10.00L O.OOB O.OOB 24E-079 0.008 O.OOB O.OOB O.OOs O.OOB o.ooe 0.09 10.00L O.OOB 0.008 24F-D79 0.006 O.OOB 0.006 O.OOB 0.008 0.008 0.24 10.001. 0.008 0.006 26A-D79 0.008 O.OOB O.OOs O.OOB O.OOB 0.006 0.55 10.00L O.OOB O.OOB ,/ 268-079 0.006 O.OOB O.oos O.OOB O.Ooa O.OOB 3.00 10.00L O.oos O.OOB 26C-079 O.OOB O.OOS 0.06 O.OOB O.OOB 0.006 2.60 10.00L O.OOB 0.000 26E-D79 O.oos 0.006 0.006 0.008 0.008 O.OOB 20.00G 27.00 0.008 O.OOB ,) 27(-D79 O.OOB O.OOB 0.01 O.OOB O.OOB O.OOB 0.05L 10.00L 0.008 0.008 27(R-079 0.008 O.OOB 0.01 O.DOB 0.008 o.ooe 0.05L 10.00L 0.008 O.ooe 30A':079 0.19 2.20L 0.06 O.OOS 0.008 0.54 0.68 1.S0l 0.57 1. SOL ",J 32A-D79 O.OOB 0.008 0.04 O.OOB O.oos O.OOB 4.00 lO.OOL O.Ooe O.OOB BA-079 0.008 O.OOB 0.05 O.oos o.ooa O.OOS O.OSL 10.00L O.ooe O.OOB 33J'R-079 O.OOB O.OOB 0.05 O.OOB o.ooe O.OOB O.OSL 10.00L O.OOB 0.008 
-,' 

-; 



, . 
Table 1D.--Travertines-continued 

SAMPLE Eu ppmNA Eu ppm-S FX-AA FeOX T-fe203X feX-NA feX-S G. ppm-S Gd ppmNA Ge pp.-s 
338-080 O.OOB 2.20L 0.006 O.OOB O.OOB 0.008 0.10 1 .. S0L O.OOa 1. SOL :nC-080 O.OOB 2.20L 0.006 O.OOB O.OOB O.OOB 1.20 1.S0L O.OOa 1.S0l. 33E-080 O.OOB 2.20L O.OOa O.OOa O.OOB O.OOB 1~70 l.50L 0.008 1.S0L 35A-079 O.OOB O.OOB 0.02 O.OOB O.OOB O.OOB 0.57 10.00L 0.006 O.Ooa 35AR:"080 O.OOB 2.20L 0.008 0.008 O.OOB 0.008 1.90 1.50L 0.008 1. SOL ! 358-079 O.ooa O .. OOa O.OOB 0.008 O.OOB O.OOB 0.91 10.00L 0.008 O.OOa 35BR-080 0.07 2.20L 0.02 O.OOB O.OOB 0.70 1.00 l.50L 0.33 1. SOL 35C-079 O.OOB 0.006 O.OOB O.OOB O.OOB O.OOB 1.10 10.00L 0.008 O.Ooe 350-079 0.008 O.OOe O.Ooe O.OOB O.OOB o.ooe 0.25 10.00L 0.008 O.OOB 36A-079 0.03 O.OOB 0.03 O.OOB 2.47 1.74 1. SO 10.00L O.OOB o.ooe 36B-079 O.OOe O.OOB 0.04 O.OOB O~OOB 0.006 1.20 10.00L O.OOB 0.006 ~ 36C-079 0.006 -0.006 0.02 O.OOB O.OOB O.OOB 1.40 10.00L O.OOS 0.008 360-0S0 O.OOB 2.20L O.ooe O.OOB O.Ooe O.OOB 1.60 l.50L O.OOB 1. SOL 37A-079 O.OOB O.OOe 0.03 O.OOB O.OOB O.OOB 3.10 16.00 o.Ooe O.Ooe 

, 370-079 1.00 O.OOB 0.02 O.OOB 4.78 3.30 3.40 18.00 5.01 O.OOB 3,70R-079 O.OOB 0.008 O.OOB 0.008 O.OOB O.OOB 3.60 18.00 O.OOB O.OOB HE-DBO 0.86 2.20L 0.03 0.006 O.OOB 2.01 1.90 12.00 4.30 1. SOL ) 39A-079 .0.05 0.0081 0.04 O.OOa O.1S O.SO 0.68 10.00L O.15L O.Ooe 39B-079 O.OOB O.OOe 0.08 O.OOB O.OOB 0.008 1.20 10. DOL O.OOB O.OOB 39C-079 o.ooa 2.20L 0.008 0.008 0.008 O.ooe 2.80 16.00 0.008 1.S0L ) 40,"-079 0.10 O.OOEI 0.07 O.OOe 1.3 S 0.96 0.92 10.00L 0.34 O.OOB 
Vl 41A-079 O.OOB O.OOEI 0.05 O.OOB O.OOB O.OOB 13.00 24.00 O.OOB O.OOB 
~ 

42A~079 O.OOB O.OOEI 0.03 O.OOB O.OOB O.OOB 0.91 10.00L O.OOB 0.008 J 43.11-079 O.OOB O.OOEI 0.05 0.006 O.OOB 0.006 5.30 10~00L O.OOB O.OOB 82A-080 O.OOB 2.20l O.OOB O.OOB O.OOB O.OOB 0.20 1.50L 0.006 1. SOL 84A· 080 O.OOB 2.20l. O.OOB O.OOB O.OOB O.OOB 1.20 1.50L O.OOB 1. SOL } 8SA-080 O.Ooa 2.20l. O.OOB O.OOB O.OOB 0.006 1.00 1.S0l 0.008 1. SOL 86A-080 0.13 2.20L 0.07 O.OOB C.OOB 0.91 1.30 1. SOL 0.50 1. SOL 86B-080 O.OOB 2.201. O.OOB O.OOB O.OOB O.OOB 1.10 1.50L O.OOa 1. SOL :; 87A·080 O.OOB 2.201. O.OOB O.OOB O.OOB 0.006 0.96 1.S0L O.OOB 1.S0L 898-080 O.OOB 2.201. O.OOB O.OOB O.OOB 0.006 0.93 1.50L 0.006 1. SOL 90A:-OSO O.OOB 2.201. O.OOB O.OOB o.ooa O.OOB 1.40 2.10 O.OOB 1. SOL '.J 91A-080 O.ooa 2.201. O.OOB O~Ooa O.OOB 0.006 1.00 1.80 O.OOa 1. SOL 92 A':' 080 O.OOB 2.20L O.OOB O.OOB O.OOB O.OOB 0.62 l.S0L O.ooa 1.S0L 93A-080 0.07 2.20L 0.01 O.OOB O.OOB 0.76 1.10 1.S0L O.19L 1.S0L J 938-080 O.OOB 2.201. O.OOB O.OOB O.OOB O.OOB 0.55 l.S0L O.OOB 1. SOL 93(-080 O.OOB 2.201. O~OOB O.OOa O.OOB 0.008 O.S3 1.S0L O.OOB 1. SOL 94A-080 O.OOB 2.20l O.OOB O.OOB 0.008 O.OOB 0.86 l.50L O.OOB 1. SOL .J 94B-OSO O.OOB 2.201,- O.OOB O.OOB 0.009 O.OOB 0.82 1.S0L o.ooe l.S0L 940-080 0.06 2 .. 20lL 0.02 0.008 O.OOa 0.34 0.64 1. SOL 0.21· 1. SOL 95A-080 0.009 2.201. O.OOB O.OOB O.OOB O.OOB 5.80 9.90 O.OOB 1. SOL .,;' 97A-080 O.OOB 2.201. 0.008 0.006 O.ooa O.OOB 1.60 1.50L O.OOB 1. SOL 99A-080 O.OOB 2.201. O.OOB O.OOB O.OOB O.OOB 0.34 1.50L 0.006 1. SOL 100A-080 O.OOB 2.20L O.OOB O.OOB O.OOB O.ooa 2.00 1.60 O.OOB 1. SOL co.> 100B-080 O.OOB 2.20L 0.009 O.OOB O.OOe O.OOB 2.70 1.90 O.ooa l.50L 100C':'080 O.OOB 2.20L O.OOB O.OOB O.OOB O.OOB 0.78 1.80 O.OOB 1.50L 101A-080 O.OOB 2.20L O.OOB O.OOB O.OOB O.OOB 2.00 2.30 O.Ooe 1. SOL 102A-080 O.OOB 2.20L O.OOB O.OOB O .. OOB O.OOB 2.40 2.40 O.OOB 1.S0L 104A-080 O.OOB 2.20L O.OOB O.OOB O.OOS O.OOB 2.40 1.S0L O.ooe 1. SOL 105A-080 0.63 2.20L 0.10 O.OOB 0.0013 2.04 2.50 4.40 2.16 1.S0L 



Table 10.::Travertines:continued 

SAMPLE Eu ppmNA Eu PPIII':S FX':AA FeOX T':Fe203X FeX':NA FeX';S Ga PP"~S 6d PPMNA Ge ppm-S . ' " . , • . .. 11061.-£180 0.27 2.20L 0.06 O.OOB O.OOB 1.40 1.40 2.40 0.95 1.50L 11068-080 O.OOB 2.20l O.OOB O.OOB O.OOB O.OOB 1.10 1.S0L O.OOB 1.S0l 1iQ6C-D80 0.008 2.20l O.OOB 0.008 O.OOB O.OOB 17.00 2.30 0.008 1. SOL 106£1-£180 O.OOB 2.20L 0.009 O.OOB O.OOB O.ooe 3.30 1.S0L O.OOB 1.50L 1107)1.-080 O.OOB 2.20l O.OOB O.OOB 0.009 0.009 2.30 1.80 O.Ooe 1.S0L 1078-080 O.OOB 2.20L 0.008 O.OOB O.ooe O.OOB 1.70 1.S0L 0.009 1. SOL 107e-080 O.OOB 2 .. 20L O.OOB O.OOB O.OOB O.OOB 0.74 1.S0L 0.008 1. SOL 1070-080 O.OOB 2.20L 0.009 O.OOB O.OOB 0.008 2,.00 1.S0L O.OOB 1.S0L 1IJ7E-080 O.OOB 2.20L O.OOB 0.006 0.009 O.OOB 1.30 1.S0L O.OOe 1. SOL 10811."080 O.OOB 2.20L 0.009 O.OOB ,O.OOB O.OOB 0.96 1.S0L 0.008 1. SOL H18S-D80 O.OOB 2.40 0.008 0.009 O.OOB 0.008 1.10 1.S0L 0.009 t. SOL 1iQ8e"080 O.OOB 2.20L O.OOB 0.009 0 .. 008 0.008 0.70 1.S0L 0.008 1. SOL 11380-080 O.OOB 2.20l 0.008 O.OOB 0.008 O.OOB 0.93 2.20 O.OOB 1. SOL 1101.-£180 0.009 2.20l O.OOB O.OOB ,O.OOB 0.009 1.00 1.S0l O.OOB 1. SOL 1111.:'080 0.11 2.20L 0.05 O.OOB O.OOB 1.23 1.40 1.S0l 0.008 1. SOL 1118·'080 0.009 2.20L O.OOB O.OOB O.OOB O.OOB 1.30 ' 1.S0L ,0.008 1.S0L 1121.-£180 O.OOB 2.20l O.ooe O.OOB 0.009 0.008 0.17 1.S0L O.OOa 1. SOL 1 '13""080 0.009 2.20L 0.008 O.OOa O.OOa O.OOB 2.30 1.S0L O.OOB 1.S0L "138-080 0.008 2.20l 0.008 O.OOB O.OOB 0.008 1.20 1. SOL o.ooe 1. SOL 1141.-080 O.OOB 2 .. 20L O.OOB O.OOB O.OOB O.OOB 1.70 1.S0l o .. ooe 1.S0L Ln 1 '151.-080 0.008 2.20L O.OOB o.ooe O.OOB O.OOB 1.10 1.50L O.OOB 1. SOL Ln 1 '15B-D80 0.008 2.20L O.OOB O.OOB O.OOB O.OOB 2.20 1.50L O.OOB 1.S0L l'ISG:"D80 0.008 2.20L O.OOB 0.009 0.008 O.OOB 2.70 1.60 O.OOB 1.50L 116/1':'D80 0.93 2.20l 0.08 O.OOB O.OOB 2.37 2.10 1.90 2.65 1.S0L 1'176-£180 0.006 2 .. 20L 0.009 O.OOB O.OOB 0.006 2.00 1.S0L 0.008 1.S0,L 1 'I7e-D80 0.008 2.20l O.OOB O.OOB O.OOa O.OOB 0.98 1. SOL 0.008 1.50L 1'170:"D80 O.OOB 2.20L O.OOB O.OOB 0.009 O.OOB 1.70 1.S0L 0.008 ,. SOL 



Table 1D.--Travertines-continued 

SA.MPI.E H20+X H20-X Hf p'PIIINA Hf ppm-S Hg ppmAA Hg ppm-S In ppm-S K20X-x KX-NA U-S 
10-079 O.OOB O.OOB O.OOB O.OOB O.OOB 500.00l 0.0013 O.OOB O.Ooe 0.24 2e';079 0.009 O.OOB O.OOB O.OOB O.OOB 500.00l O.OOB O.OOB O.OOB 0.28 66-079 O.OOB O.OOB O.OOB O.OOB 0.01l 500.00l O.OOB O.OOB O.OOB 0.86 6C-079 O.OOB O.OOB O.OOB 0.006 O.OOB 500.00l O.OOB O.OOB O.OOB 0.33 ~rB-019 O.OOB O.OOB O.OOB O.ooe O.Oll 500.00l O.OOB O.OOe o.ooe 0.42 '70- D79 O.OOB O.OOB O.OOS O.OOB O.OOB 500.00l O.ooe O.OOB O.OOB 0.20 7F-D19 O.OOB O.oos O.OOB O.OOB O.Ooe 500.00l O.OOB O.OOB O.OOB 0.94 71-019 ' O.OOB O.OOB O.OOB O.OOB O.Oll 500.00l O.OOB O.OOS O.OOB 0.15 7IR-079 O.OOB 0.008 O.OOB O.OOB O.Oll 500. DOL O.OOB O.OOa O.OOB 0.17 7J-079 0.008 O.OOB O.OOB O.OOB O.Ol 500.00l O.OOB O.OOB O.Ooa 0.22 8B-019 O.OOB O.OOB O.OOB O.OOB O.OOB 500. DOL O.OOB O.OOB, O.OOB 0.30 BC-079 O.OOB O.OOB O.OOB O.OOB 0.008 SOO.OOl O.OOB O.OOB 0.008 0.12 80:'079 O.OOB O.OOB O.OOB O.OOB O.OOB 500.00l O.OOB O.OOB O.OOB 0.28 8F-079 O.OOB O.OOB O.OOB O.OOB O.Oll 500. DOL O.OOB O.OOB 0.008 0.33 9A-079 O.OOB O.OOB O.OOB O.OOB O.Oll 500.00l O.OOB O.OOB O.OOB 0.60 10A-079 O.OOB O.OOB O.OOB O.OOB O.Oll 500.00l O.OOB O.OOS O.OOB 0.~2 10B-079 O.OOB O.OOB O.OOB O.OOB O.OOB 500. DOL O.OOB O.OOB O.OOB 0.23 10C';079 O.OOB O.OOB O.OOB O.OOB O.OOB 500. DOL O.OOB O.OOB O.OOB 0.10 100~079 O.OOB 0.008 O.OOB O.OOB 0.01 500.00l O.OOB 0.06 O.OOB 0.08l 11B-079 O.OOB O.OOB O.OOB O.OOB 0.03 500. DOt. O.OOB O.OOB O.OOB 0.51 11C::"080 O.OOB O.OOB O.OOe O.OOB 0.01L 500. DOL O.OOB O.OOB O.OOB 0.31 1I1 1:3C-079 O.OOB O.OOB O.OOB O.OOB 0.01l 500.00l O.ooe 1.52 O.ooe 1.70 '" 115A-079 O.OOB O.OOB O.OOB O.OOB 0.01l 500.00l O.OOB 0.07 O.OOB 0.08l 1SC-079 O.OOB O.OOB O.OOB 15.00L O.OOB O.OOB 6.80l O.OOB O.OOB 0.19 '17A-'079 O.OOB O.OOB O.OOB O.OOB 0.01L 500.00l O.OOB 0.59 O.OOB 0.43 1:7 AR"; 079 0.008 O.OOB O.OOB O.OOB O.Oll SOO.OOl O.OOB 0.57 O.OOB 0.54 20A-079 0.008 O.OOB O.OOB O.OOB 0.01l 500.00l O.OOB O.OOB O.OOB 0.30 20C-079 0.008 O.OOB O.OOB O.OOB O.OOB 500.00l O.OOB O.OOB O.OOB 0.21 22A':079 0.008 O.OOB O.OOB O.OOB 0.01l 500. DOL O.OOB O.OOB O.OOB 0.24 22C-079 0.008 O.OOB O.OOB O.OOB O.OOB SOO.OOl O.OOB O.OOa O.OOB 0.11 23A-079 O.OOB O.OOB O.OOB 0.006 O.ooa 500. DOL 0.006 O.OOB O.OOB , 0.20 2381::'079 O.OOB O.OOB O.OOe 0.0013 D.On 500.00l O.OOB O.OOB O.OOB 0.11 23C-079 O.OOa O.OOB 0.22 15 .00l O.OOa O.OOB 6.80l O.OOB 0.50l 0.17 23CR-:>79 O.OOB O.OOB O.OOB O.OOB O.Oll 500.00l O.OOB 0.26 O.OOB 0.29 24A-079 O.OOs O.OOB O.OOB 0.006 O.OOB 500.00l O.OOa 0.006 O.OOB 0.21 24B':'079 O.OOB O.OOB O.OOB O.OOB O.OOB SOO.OOl O.OOB O.OOB O.OOB 0.31 24(';079 O.OOB O.OOe O.OOB O.OOB 0.01l 500.00l O.OOB O.OOB O.OOB 0.20 '241)-079 o.Ooe 0.008 O.OOB O.OOB 0.01l 500.00l O.Ooa 0.008 O.OOB 0.22 .1 24E-079 O.OOB O.OOB O.OOB O.OOB O.OOB SOO.OOL O.OOB O.OOB 0.008 0.12 ZL.F-079 O.OOB O.OOEI O.OOB O.OOB O.OOB SOO.OOl O.OOB 0.008 O.Ooe 0.18 26A";079 0.006 O.OOEI O.OOe O.OOB 0.006 500. DOL O.OOB O.OOe O.OOB 0.66 J 266-1)79 o.ooe O.OOEI O.OOB O.OOB O.OOB SO~. DOL O.OOB O.OOS O.OOe 0.52 26C-019 O.OOB O.OOB O.OOB O.OOB 0.01l 500.00l O.OOB O.OOB O.OOB 0.50 26E:'079 O.OOB O.OOe O.OOB 0.006 O.OOB 500.00l O.OO~ O.OOB O.OOB 0.41 .... ' 27(-079 O.OOB 0.0013 O.OOB O.OOB 0.01l 500. DOL O.OOe 0.006 O.OOB 0.21 27CR-D79 O.OOB O.OOB O.OOB O.OOB 0.01l SOO~OOl 0.006 0.006 O.OOe 0.18 30A-:-079 O.OOB O.OOS 0.94 15.00l O.OOB O.OOB 6.80l 0.008 0.50l 0.30 32A-079 O.OOB O.OOs O.OOB O.OOB 0.01 500. DOL 0.006 O.OOB O.OOB 0.12 33A';D79 O.OOB O.OOB O.OOB O.OOe 0.011. 500. DOL 0.006 O.OOB O.ooe 0.31 33AR-079 O.OOB O.OOB O.OOB O.OOB 0.01L 500.00l O.OOB O.ooe O.OOB 0.24 



') 

"» 

) Table 1D.::Travertines~eontinued 

SAMPLE H20+% H20~X Hf ppmNA Hf ppm~S Hg ppmA" Hg ppm-S In ppm:S KZOX';X U';NA U-s ) .. .. 
33B-080 O.OOB 0.008. O.OOB 1S.00L O.OOB O.OOB 6.80L O.ooe o.ooe 0.08 33C-080 O.OOB O.OOS O.OOB ·15.00L O .. OOB O.OOB 6.80L O.OOB O.OOB 0.19 

) 33E-D80 0.006 0.0081 0.008 lS.00l 0.008 0.008 6.80L 0.008 0.008 0.17 35A-079 0.006 0.008 0.008 O.OOB O.OlL 500.00L 0.008 O.OOB O.OOB 0.34 3;SAR-080 0.006 0.008 O.OOB .15.00L 0.008 0.008 6.80l O.OOB O.OOB 0.18 :> 358-079 0.008 0.0081 O.OOB O.OOB O.OOB SO~. DOL O.OOB O.OOB O.OOB 0.27 ~'5BR:'080 O.OOB 0.0081 0.30 1S.00l O.OOB .O.OOB 6.80l O.OOB O.SOl 0.16 35C-079 0.008 O.OOEI O.OOB O.OOB O.OOB SOO.OOL O.OOB O.OOB 0.008 0.Z8 ) 350-079 0.008 O.OOB O.OOB O.OOS . 0.008 500. DOL 0.008 O.OOB O.OOB 0.31 36A-079 0.008 0.008, 0.33l O.OOB O.Oll SOD. DOL 0.008 0.03 O.SOL 0.12 369-079 O.OOB O.OOEI O.OOB 0.008 0.01L SOO.OOl O.OOB O.OOB O.OOB 0.16 
.., 

36(-079 O.OOB O.OOEI O.OOB ·O.OOB 0.01 500. DOL O.Ooe O.ooe O.OOB 0.47 360-080 O.OOB O.OOEI O.OOB 1S.00l O.OOB 0.008 6.80l O.OOB 0.008 0.13 37A-079 0.006 O.OOEI 0.008 0.008 O.Oll SOO.OOl O.Ooa 0.008 0.009 3.60 ) 37D-D79 0.006 O.OOB 3.94 O.OOB 0.02 SOD. DOL O.OOB 4.14 3.45 3.50 370R-079 0.008 O.OOEI O.OOB O.OOB 0.008 SOO.OOl 0.008 O.OOB O .. OOB 4.40 HE-080 (J.ooa O.OOB 3.84 1S .. 00L O.OOB O.OOa 6.80l O.OOB 3.20 2.00 :) 39A-079 0.006 O.OOEl 0.29 O.OOB 0.01l SOO .. OOl 0.008 0.02l O.SOl 0.17 396':'079 0.008 0 .. 006 0.006 O.OOB 0.02 SOD. DOL 0.008 0.008 0.008 0.15 39C';079 0.006 O.OOa 0.008 1S.00l 0.008 0.006 6.S0l 0 .. 008 O.OOB 3.60 ) \JI 40A-079 0.008 O.OOEI 0.36 0.008 O .. OlL SOO.OOl 0.008 0.13 O.SOl 0.20 
...... 

41A-079 0.008 O.OOa 0.008 0.008 0.01L SOD. DOL O.OOB 0.008 O.OOB 0.16 42A-079 O.OOB O.Ooa O.OOB O.OOB O.Oll SOO.OOl 0.009 0.008 0.008 0.14 ) 43A-079 O.OOB O.OOB O.OOB 0.008 0 .. 02 SOO.OOl 0.009 0.008 0.008 0.89 82A-080 0.008 0.008 0.008 1S.00l O.OOB 0.008 6.80l 0.008 O.OOB 0.12 84A-080 0.006 O.OOB 0.009 1S.00l 0.008 O.OOB 6.80l 0.008 0.0013 0.18 ) 85A-080 O.OOB O.OOB O.OOB 1S.00l 0.008 0.008 6.80l 0.008 O.OOB 0.11 86A-080 0.008 O .. OOB 0.39 1S .. 00l 0 .. 006 0.009 6 .. 80l O .. OOB O.SOl 0.16 86B-080 O.OOB 0.008 0.008 'S.OOl 0.008 0.008 6 .. 80l 0.008 0.008 0.15 ) 8lA-080 .O.OOB O.OOB O.OOB 1S.00l 0.008 0.008 6.80l 0.008 O.OOB 0.11 898-080 O.OOB O.OOB 0.008 1S.00l O.OOB 0.008 6.80l 0.009 0.009 0.30 90P,': 080 O.OOB O.Ooa O.OOB 15.00l 0.006 0.008 6.80l O.OOB O.OOB 0.67 } 91A-080 0.006 0.008 0.008 1S.00l 0.008 O.OOB 6.80l O .. OOB 0.009 0.34 92p.-080 0.008 0.008 O.OOB 1 S.OOl 0 .• 008 0.008 6.80l 0.008 O.OOB 0.22 93A';'080 0.008 0.008 0.58 1S.00l O.OOB 0.008 6.80l 0.008 O.SOl 0.17 :J 938-080 0.008 O.OOB 0.008 1S.00l O.OOB 0.008 6.80l 0.009 0.008 0.09 93C-080 0.008 O.OOB 0.008 1S.00l 0.008 O.OOB 6.80l 0.006 O.OOB 0.23 94A-080 0.008 0.0013 O.OOB 1S.00l O.OOB O.OOB 6.80l O.OOB O.OOB 0.22 .J 94B-080 0.008 0.0013 0.008 1S.00L 0.008 O.OOB 6.80l O.OOB O.OOB 0.21 940"080 0.008 0 .. 0013 0.28 15.00l O.ooe 0.008 6.80l 0.008 O.SOl 0.21 9511-080 0.008 O.OOa O.OOB 15.00l o.OOe 0.008 6.80l O.OOB O.OOB 0.57 ;j. 9711-080 O.OOe O.OOB O.OOB 15.00L O.OOB O.OOS 6.80l O.OOB O.OOB 0.26 9911-080 0.008 0.0019 0.008 1S.00l 0.008 0.008 6.80l O.ooe 0.008 0.08 100A':080 0.008 O.OOB O.OOB 1S.00l O.OOB O.OOB 6.80l O.OOB 0.008 0.31 J 100B-080 O.OOB O.OOB 0.008 1S.00l 0.008 0.008 6.80l 0.008 O.ooe 0.27 100C~080 0.008 0.008 0.008 'S.OOl 0.008 0.008 6.80l 0.008 0 .. 008 0.30 101A-080 O.OOB O.OOB O.OOB 15.00l 0.008 O.OOB 6.80l O .. OOB O.OOB 0.28 IIlI 102A":080 O.OOB O.OoB 0.008 'S.Ool O.OOB O.OOB 6.80l 0.008 0.008 1.10 104A-080 0.008 0.008 O.OOB lS.0ol O.OOB 0.008 6.80l 0.008 0.008 0.37 105A-030 O.OOB O.OOB 1.62 1S.00L O.OOB 0.008 6.80l O.OOB 1.01 0.99 ;; 



Table lD.--Trivertines-continued 

$JII"IPlE H20+% H20-X Hf ppmNA Hf PPII-S ·Hg pplIAA Hg PPI1I-S II') PPII~S K20X-x KX:NA U-s 
.. - . *. 

106A':'D8o o.ooB O.OoS 0.99 lS.00L O.OOS O.OOS 6.80L O.OOS' 0.73 ,0.59 1066':080 O .. Ooa 0.008 O.oOS 1S.00L O.OOB O.OOB 6.80L 0.008 O.oOB 0.17 10(.C-080 o.ooB O.ooB o.OOB 1S.0oL O.OOB O.OOB 6.80L O.OOB 0.008 0.07L 1060-080 O.OoB 0.009 O.OoB 1S.o0L 0.008 O.OOB 6.80L O.OOB O.OOB 0.11 10i'A-080 o.ooe O.OOB o~ooa 15.00L O.OOB o~ooe 6.80L O.OOB O.OOB 0.45 10i'B':080 O.OOa O.OOB O.OOB 15.0oL O.ooa O.ooe 6.80L o.OOB O.OOB 0.25 107'C:'08o o.OOB o.Ooe O.OoB 1S.00L O.OOB O.OOB 6.80L O.OOB O.OOB 0.20 1010-D80 O.oOB O.oOe O.ooe 1$ .00L O.OOB O.ooa 6. BOL ' O.OOB 0.006 0.21 10;re:"080 O.OOB O.OOB O.ooa 15.00L 0.008 O.ooa 6.80L 0.006 0.006 0.10 108.0.-080 O.OOB O.OOB O.OOB lS.00L 0.008 0.008 6.80L O.OOB O.OOB 0.40 . 1086;"080 O.ooa O.ooa - O. OOa lS.00L O.OOa o.ooe 6.80L O.Ooe 0.008 0.33 108e-080 O.OOa O.OOa O.OOa 15 .OOL O.OOB O.ooe 6.BOL O.OOe O.OOB 0.40 108D:'OBO O.OOB O.OOB O.OOB 15.00L 0.006 O.OOa 6.BOL O.OOB O.OOB 0.46 110A~080 O.OOa O.OOB O.OOB 15.00L O.OOe O.OOB 6.80L 0.008 0.008 0.27 11'IA-080 O.OOB O.OOe 0.89 15.00L O.OOB O.OOB 6.80L O.OOB 0.50L 0.09 1118:-080 O.OOB O.OOB O.OOa 15.00L O.OOB 0.008 6.80L O.OOB 0.008 0.23 112A-080 O.OOB 0.008 O.OOB 15.00L 0.009 0.008 6.80L O.OOB 0.008 0.09 113"": 080 O.OOB O.OOe 0.009 15.00L O.OOB O.OOs 6.80L O.ooa O.ooa 0.10 11;IB:"080 O.OOB O.OOB O.OOB 15.00L O.OOB O.OOB 6.80L O.OOB 0.008 0.08 1HA-080 0.009 O.OOB' 0.008 15.00l O.OOB O.OOB 6.80l 0.008 O.OOB 0.1' 115A:"080 O.OOB 0.009 0.008 15.00l O.OOa O.OOB 6.80l O.ooe 0.008 0.16 115e- 080 O.OOB 0.008 0.006 lS.00L 0.008 0.008 6.BOl 0.008 0.008 0.10 115G-D80 O.OOB 0.000 0.008 15.00L O.OOB 0.008 6.80L 0.008 O.OOa 0.26 ~ '16A-080 O.OOB O.OOB 2.14 15.00l 0.008 0.008 6.S0L 0.008 0.85 0.63 1178-080 0.006 O.OOB O.OOB 15.00l 0.008 O.OOB 6.80L O.OOB O.OOB 0.25 11:7(": 080 0.008 O.OOB 0.008 15.00L 0.008 0.008 6.80L O.OOB O.OOB 0.14 1170-080 O.OOB 0.008 0.008 15.00L O.OOB 0.008 6.80L 0.008 O.OOB 0.26 



'" Table 10.-~Travertines-continued 

SAMPLE La ppmNA La ppm:s Li ppmAA Li ppm~s Lu ppmNA MgOX~X MgX:S HnOX·X Hn ppmNA . Mn pp_:s \ 

-10-079 0.008 39.00 O.OOii 50.00L O.OOB O.OOB 13.00 o.OOa 0.008 460.00 2E-079 0.008 76.00 0.006 50.00L 0.006 0.006 0.56 0.008 O.OOB 2200.00 66-079 O.OOB 52.00 57.00 O.OOH 0.006 O.OOB 2.10 O.OOB O.OOB .- f200.00 6C-079 0.008 69.00 0.008 50.00L 0.006 O.OOB 0.84 O.OOB O.OOB 1200.00 76-079 0.008 60.00 10.00 50.00L O.OOB 0.008 . 0.72 0.006 O.OOB 1600.00 70"079 O.OOB 6S.00 O.OOB 50.00L O.OOB O.OOB 0.90 O.OOB 0.008 7400.00 7F:'079 O.OOB 91.00 O •. OOB 85.00 0.006 0.006 2.00 0.006 0.006 800.00 71-079 O.OOB 71.00 4.00 50.00L O.OOB O.OOB 0.94 O.OOB O.OOB 5000.006 
) 7IR-079 0.008 69.00 6.00 50.00L 0.006 0.006 0.89 O.OOB 0.008 5000.00G 7J-079 0.008 65.00 42.00 50.00L O.OOB 0.006 5.30 O.OOB O.OOB 3200.00 86':'079 O.OOB 41.00 0.008 50.00L O.OOB 0.006 7.00 ·O.OOB O.OOB 1000.00 8C-079 O.OOB 36.00 0.006 50.00L 0.008 0.006 12.00 0.006 O.OOB 430.00 80-079 O.OOB 42.00 O.OOB 50.00L O.OOB 0.008 9.80 0.008 O.OOB 1400.00 8F-079 0.008 35.00 2"9.00 50.00l O.OOB O.OOB 11.00 0.006 0.006 820.00 
) 9A':';079 0.006 66.00. 33.00 50.00L O.ooa O.OOB 1.40 0.006 O.OOs 850.00 101\~1)79 0.008 50.00 59.00 50.00L O.OOa 0.006 7.90 o.ooa O.oos 950.00 108-079 O.OOB 36.00 0.008 50.00L O.OOa 0.006 9.20 0.006 O.OOB 670.00 ~ 10C-079 0.008 32.00 O.OOB 50.00L O.OOB O.OOB 11.00 0.008 O.OOB 660.00 100-D79 0.006 39.00 9.00 50.00L O.OOB 18.40 11.00 0.08 O.OOB 540.00 11e-079 0.008 73.00 11.00 O.OOH O.OOB O.OOB 0.72 O.OOB O.OOB 480.00 11C':'080 0.008 35.00 18.00 50.00L 0.006 O.OOB 11.00 0.006 0.006 810.00 111 13C-079 0.008 200.00 28.00 50.00L O.OOB 2.00 1.10 0.02l o.OOB 290.00 

\0 15A-079 0.008 20.00l 36.00 50.00l O.OOB 18.90 0.10L 0.02l O.OOB 200.00L ~ 15C':079 O.Ooe 10.00L O.OOB 68.00l O.OOB O.OOB 0.97 0.006 O.OOB 290.00 17A-D79 0.008 67.00 16.00 50.00l O.OOB 1.10 0.54 0.20 O.OOB 1200.00 17AR-079 0.008 85.00 18.00 O.OOH O.OOB 1.10 0.68 0.21 O.OOB 1700.00 I 20A-079 O.OOB 42.00 14.00 50.00l O.OOB O.OOB 11.00 O.OOB O.OOB 750.00 20C":D79 O.OOB 39.00 O.OOB 50.00l O.OOB O.OOB 11.00 O.OOB O.OOB 860.00 22A-D79 O.OOB 50.00 19.00 50.00l O.OOB O.OOB 12.00 0.006 O.OOB 470.00 ~ 22C-079 O.OOB 35.00 0.008 50.00L 0.008 O.OOB 9.30 O.OOB O.OOB 1600.00 231\-079 O.ooe 43.00 O.OOB 50. DOL O.OOB 0.006 11.00 0.006 O.OOB 1000.00 23B~D79 O.OOB 39.00 10.00 SO.OOL 0.008 O.OOB 14.00 0.006 O.OOB 990.00 ) 23C-079 0.99 10.00l 4.00 68.00l 0.006 O.OOB 1.20 O.OOB 825.00 1400.00 2:3CR-079 O.OOB 44.00 12.00 50. DOL O.OOB 12.40 8.40 0.07 O.OOB 720.00 241\:'079 O.OOB 37.00 0.006 50.00L O.OOB 0.006 12.00 0.006 0.006 720.00 ~ 24B·079 O.OOB 40.00 0.006 SO.OOL O.OOB 0.006 12.00 O.OOB O.OOB 330.00 24(-079 . O.OOB 38.00 10.00 50.00L 0.008 0.006 10.00 0.006 O.OOB 590.00 240-079 O.OOB 36.00 11.00 50.00L O.Ooe 0.006 10.00 0.006 0.006 900.00 ) 24E-079 0.008 37.00 O.OOB 50.00l 0.006 0.006 11.00 0.006 O.OOB· 220.00 24F-079 O.OOB 37.00 O.OOB 50.00l 0.008 O.OOe 12.00 O.OOB O.OOB 220.00 26A-079 O.OOe 43.00 0.008 SO.OOl 0.008 0.008 1.30 0.006 O.OOB 3300.00 ~ 268-079 0.006 42.00 O.OOB 50.00l O.OOB O.OOB 5.40 O.OOB O.OOB 1600.00 26(;;'079 0.008 41.00 22.00 50.00L O.OOB 0.006 7.10 O.OOB O.OOB 1900.00 26E':079 O.OOB 24.00 0.006 50.00L O.OOe O.OOB 1.90 0.006 0.006 5000.006 ) 27(-079 0.006 81.00 2.00 O.OOH O.OOB 0.008 0.31 O.OOB 0.006 2100.00 27CR-079 0.006 76.00 2.00 50.00l O.OOB 0.008 0.31 0.008 O.OOB 1700.00 301\:"D79 5.02 1 O.OOl. 16.00 68.00L 0.006 0.008 6.60 0.006 423.00 550.00 } 32A-079 0.008 44.00 8.00 50.00l 0.006 0.006 11.00 0.006 O.OOB 1400.00 33A-D79 0.008 38.00 14.00 50.00l 0.006 0.008 11.00 0.008 O.OOB 360.00 33AR-079 0.008 31.00 13.00 50.00l O.OOB 0.006 9.30 O.OOB O.OOB 310.00 



"I 

" Table lD.~~Travertine$~continued 
~ 

S A~' PL E La ppm NA La ppm-S li ppmAA li pp .. -s lu ppmNA MgOX-X MgX-S MnOX-X Mn ' pplIINA Mn pp.-S 
, 

33S~080 O.OOS 10.00L 0.008 68.00l 0.008 0.008 0.09 O.OOB 0.008 160.00 33(-080 O.OOB 23.00 O.OOS 68 .. 00l O.OOS O.OOB 0.33 O.OOB O.OOB 780.00 \ BE.! 080 O.OOB 10.00L O.OOB 68.00L O.OOB O.OOB 1.90 O.OOB O.OOB 540.00 35 A-079 O.oos 83.00 2.00 70.00 0.008 O.OOs 0.41 O.OOB O.OOB 480.00 3 5AR:080 O.OOB 10.00L O.OOB 68.00L 0.008 O.OOB 2.60 O.oos O.OOB 2300.00 ~ 35B-079 O.OOB 87.00 0.008 O.OOH 0.008 O.OOB 0.43 O.OOB 0.008 650.00 ' 3 5BR·080 1 . 72 10.00l 3.00 68.00L O.OOB O.OOB 0.65 O.OOB 510.00 62"0.00 35C~D79 O.OOB 90.00 0.008 O.OOH O.OOB O.OOB 1.30 O.OOB O.OOB 600.00 " 350-079 O.OOB 71.00 O.OOB 51.00 0.008 O.OOB 1.10 O.OOB 0.008 930.00 36 A:079 1.08 43.00 ' 12.00 50.00L ' O.OOB 17.70 9.70 0.14 , 1170.00 1300.00 36B":079 O.OOB 37.00 10.00 50.00L 0.008 O.OOB 8.80 O.OOB 0.008 900.00 :~ 36C-079 O.OOB 62.00 2.00 180.00 O.OOB O.OOB 10.00 O.OOB O.OOB 950.00 36D-080 O.oos 10.00L 0.008 68.00L O.OOB O.OOB 7.40 O.OOB 0.008 1300.00 37 A-079 O.oos 60.00 19 .• 00 50.00l 0.008 O.OOB 2.BO 0.008 O.OOB 1400.00 3 7 0":079 35.20 56.00 57.00 65.00 0.43 3.50 2.10 0.08 753.00 800.00 370R-079 O.OOB 59.00 O.OOB 67.00 O.OOs O.OOB 2.40 O.OOB 0.008 1000.00 HE-OBO 2,1 . 10 22.00 20.00 68.00L 0.30 O.OOs 2.90 O.OOB 1240.00 1600.00 ) 3 9 A~079 1 .41 41.00 6.00 50.00L 0.32L 0.10L 12.00 0.02L 323.00 540.00 39s-079 O.oos 39.00 20.00 50.00L 0_008 O.OOB 11.00 O.OOB O.OOB 740.00 39C':'079 O.OOB 32.00 O.OOB 68.00L O.OOB O.OOB 2.60 O.OOB O.OOB 870.00 J (J'\ 4 0A-079 2.99 45.00 18.00 50.00L O.OOB 19.20 11.00 0.10 866.00 870.00 0 41 A-079 O.OOB 70.00 18.00 65.00 O.OOB O.OOB 6.20 O.OOB 0.008 4000.00 42 A-079 O.OOB 42.00 7.00 50.00L O.OOB O.OOB 11.00 O.OOB O.OOB 850.00 iJ 43A ;'079 O.OOB 68.00 19.00 160.00 O.OOB O.OOB 9.50 O.OOB O.OOB 2400.00 8 2A- OBO O.OOB 10.00L O.OOB 6B.00L O.OOB O.OOB 0.69 O.OOB O.OOB 290.00 84A -080 O.OOB 10.00L O.OOB 6B.00L O.OOB O.OOB 0.64 O.OOB 0.00.8 3500.00 J 8 5A -080 O. OOB 10.00L O.OOB 68.00L O.OOB O.OOB 1.50 O.OOB O.OOB 1500.00 86 A-080 3.02 10.00L 11.00 68.00L O.OOB O.OOB 11.00 O.OOB 442.00 620.00 86B-080 O.OOB 10.00L O.OOB 68.00L O.OOB O.OOB 10.00 O.OOB O.OOB 660.00 t.J 8 7A -080 O.OOB 10.00L O.OOB 68.00L O.OOB O.OOB 2.1,0 O.OOB O.OOB 710.00 8 9 6-080 . O.OOB 10.00L O.OOB 68.00L O.OOB O.OOs 1.10 O.OOB O.OOB 1700.00 90 A-080 O. OOB 22.00 O.OOB 75.00 O.OOB O.OOB 5.BO O.OOB O.OOB 850.00 ,) 9 1A -080 O.OOB 10.00L O.OOB 68.00L O.OOB 0.0013 0.77 O.OOB O.OOB 4900.00 9Z A-080 O.OOB 21.00 O.OOB 68.00L O.OOB O.OOB 0.59 O.OOB 0.008 2400.00 ' 93 A-080 1.BO 10.00L 5.00 68.00L O.OOB O.OOB 0.74 O.OOB 1790.00 2400.00 ~, 9 3 B-080 O.OOB 10.00L O.OOB 68.00L O.OOB O.OOB 0.32 O.OOB O.OOB 1600.00 9 3C-OBO O.OOB 10.00L O.OOB 68.00L O.OOB O.OOB 0.73 O.OOB O.OOB 300.00 94A -080 O.OOB 39.00 O.OOB 68.00L O.OOB O.OOB 0.71 O.OOB O.OOB 320.00 .. ~ 94 B-080 O.OOB 10.00L O.OOB 68.00L o.OOB O.OOB 1.10 O.OOB O.OOB 2700.00 94 0-080 1.60 10.00L 7.00 68.00L 0.008 O.OOB 0.33 O.OOB 112.00 230.00 95A-OSO O.OOB 10.00L O.OOB 68.00L O.OOB O.OOB 2.20 O.OOB O.OOB 1900.00 ..J 97A -080 O.OOB 49.00 0.008 68.00L O.OOB O.OOB 0.B6 O.OOB O.OOB 1100.00 9 9 A;' 080 O.OOB 10.00L O.OOB 68.00L I O.OOB O.OOB 5.90 O.OOB O.OOB 260.00 100 A-OSO O.OOB 24.00 O.OOB 68.00L O.OOB O.OOB 1.20 O.OOB 0.008 1900.00 ~ 100B-080 0.008 18.00 O.OOB 68.00L O.OOB O.OOB 0.94 O.OOB O.OOB 2300.00 l 00C~080 O.OOe 10.00L O.OOB 68.00L 0.008 0.008 1.90 O.OOB O.OOB 2600.00 l 0 1A· OBO O. OOe .10.00L O.OOB 68.00L O.OOB O.OOB 7.40 O.OOB 0.008 2000.00 
__ I 

102 A-OBO O. OOB 20.00 O.OOB 68.00L O.OOB O.OOB 9.00 O.OOB ,O.OOB 1200.00 104A-D80 0 . 008 10.00L 0.008 6B.00L 0.008 O.OOB 0.75 O.OOB O.OOB 1400.00 10 5A-080 19 . 20 33.00 71.00 71.00 0.14 O.OOe 5.50 O.OOB 1070.00 1600.00 . . 
'.-



Table 10.~~Travertines~continued .. ~ .. 
SAMPLE La ppmNA La ppm-So L i ppmAA l1 PPI1I-S lu ppmNA MgOX-X MgX-S MnOX-X Mn ppmNA Mn PPIII-S 106A-:0080 7.86 25.00 37.00 68.00l 0.19l O.OOB 2.30 O.OOB 1240.00 1800.00 1068-080 O.OOB 10.00l O.OOB 68.00L O.OOB O.OOB B.BO O.OOB O.OOB 1300.00 106C':080 0.008 10.00L 0.008 0.008 .0.008 0.008 0.31 0.008 O.OOB 5200.00 10 6 0-080 O.OOB 10.00L O.OOB 6B.00L O.OOB 0.008 0.2B O.OOB 0.008 2100.00 107A-080 O.OOB' 14.00 O.OOB 6B.00l O.OOB O.OOB B.30 0.008 O.OOB 1300.00 10 7B-080 0.008 10. DOL O.OOB 68.00L O.OOB O.ooe 4~30 0.008 0.008 2300.00 1 0 7 C~080 O.OOB 10. DOL 0.008 68.00L O.OOB O.ooe 4.60 O.OOB O.OOB 1400.00 10 7 0-080 O.OOB 18.00 O.ooe 68.00L D.DOe D.OOB 8.90 O.ooe O.OOe 740.00 1 07E~080 O.OOB 10.00L O.OOB 68.00L 0.0013 O.OOB 5.50 0.008 0.008 1100.00 108A-080 0.008 10.00L 0.008 6B.00L O.OOB 0.008 1.90 0.008 O.OOB 880.00 108B':080 O.OOB 10.00l O.OOB 68.00L O.OOB O.OOB 0.87 O.OOB 0.008 1200.00 108e-080 O.OOB 10.00L O.OOB 79.00 O.OOB O.OOB 1.50 O.OOB O.OOB 1200.00 10 8 0-oB O O.Ooe 10.00L O.OOB 6B.00L O.OOe O.Ooe 1 .30 o.ooe O.oOB 1200.00 1 10A-OB O O.Ooe 10.00L 0.008 68.00L O.OOB O.OOB 0.84 O.OOB O.OOB 2300.00 

111A ~080 1.93 10.00L 13.00 68.00L 0.008 0.008 7.10 O.OOB 840.00 1200.00 l 11 B-OBO O.OOB 13.00 O.OOB 6B.OOL O.OOB O.OOB B.50 0.008 O.OOB 770.00 
112.\-OBO 0.008 10.00l O.OOB 6B.00L O.OOB O.OOB B.l0 O.OOB O.OOB 140.00 
11 lA-OBO O.OOB . 14.00 0.008 68.00L O.OOB 0.008 B.40 O.OOB O.OOB 760.00 113B- OBO O.OOB 10.00l O.OOB 68.00l O.OOB 0.008 9.20 O.OOB 0.008 420.00 11 4 A-080 O.OOB 10. DOL O.OOB 6B.00L 0.008 O.OOB 9.90 O.OOB 0.008 1000.00 115A-080 O.OOB 10.00L O.OOB 68,00L O.OOB O.OOB 8.10 O.OOB O.OOB 1200.00 115B-080 O.OOB 10.00L O.OOB 68.00L 0.008 0.008 11.00 0.008 0.008 1600.00 0'\ 11 5G·OBO . 0.008 25.00 0.008 · 68.00L 0.008 O.OOB 6.10 0.008 O.OOB 1700.00 

..... 1 16A-OBO 21.70 17.00 21.00 68.00L 0.008 O.OOB 4.40 O.OOB 841.00 770.00 11 7B-080 O.OOB 1 5.00 O.OOB 68.00L O.OOB 0 .• 008 7.BO O.OOB 0.006 820.00 117e-OBO O.OOB 11.00 0.008 68.00L 0.008 0.008 9.70 0.008 0.008 500.00 117 0-080 O.OOB 10.00L O.OOB 6B.00L 0.008 O.OOB 8.20 0.008 O.OOB 2100.00 



. .. ~ .. - . 
Table 10.~~Travertines~continued .... . .. 

SAMPLE Mo ppm-S Na20X-X NaX-NA NaX-S Nb ppm-S Nd ppmNA Nd ppm-S Ni ppm-S P205X-X PX-s 
10-079 62.00 0.008 0.008 0.17 25.00l O.ooe O.OOB 10.00 O.OOB 0.02l 2E':'079 O.OOH O.Ooe O.OOe 0.15l 25.00l O.OOB O.OOB 44.00 O.OOB O.Oll 6S":C79 O.OOH O.OOa O.OOS 0.22 25.00l O.OOs O.OOe 140.00 O.OOB O.O2l 6C~079 O.OOH 0.006 O.OOB 0.15l 25. DOL o.ooe O.Ooe 58.00 O.ooe 0.02L 18-079 39.00 O.OOB 0.008 1.10 50.00 O.OOB 0.008 94.00 O.OOB 0.45G 10~079 10.00l 0.008 O.OOB 0.18 57.00 O.OOB O.Ooe 15.00 0.008 0.45G 7F':'Ct79 10.00l 0.008 0.008 0.43 48.00 O.OOB O.OOB 69.00 0.008 0.45G 7I-D79 17.00 O.OOB 0.008 0.15l 25.00l 0.006 . 0.008 26.00 0.008 0.02L 7IR-079 20.00L O.ooe o.ooa 0.15l 25.00l O.OOB O.OOB 26.00 0.008 0.45G 7J-079 21.00 O.OOe 0.008 0.88 140.00 O.OOe 0.008 42.00 O.OOB 0.45G 88':'''79 10.00L 0.008 0.008 0.20 25.00l 0.008 O.OOB 57.00 0.008 0.02l 8C-079 O.OOH 0.008 0.008 0.16 25.00L 0.008 O.OOB 14.00 0.008 0.O2l 80-079 120.00 O.ooe 0.008 0.16 25.00l 0.006 ·O.OOB 61.00 O.OOB 0.02L 8F-079 O.OOH 0.006 O.OOB 0.28 25.00l O.OOB 0.006 16.00 0.008 0.02l 9A-079 140.00 O.OOB 0.008 0.46 25. DOL 0.006 O.OOB 32.00 O.OOB 0.45G 10A-079 10.00l 0.008 O.OOB 0.69 25.00L 0.006 O.OOB 35.00 0.008 0.14 10B-079 10.00L O.OOB O.OOB 0.15l 25.00L O.OOB O.OOB 12.00 0.008 0.02l 10C-079 1D.DOL O .. OOB O.OOB 0.1Sl 25.00l 0.006 O.OOB 62.00 O.OOB 0.02l 100-079 10.00L 0.20l O.OOB 0.15l 25.00l O.OOB O.OOB 37.00 0.20 0.02l 11B-079 O.OOH 0.008 O.OOB 0.24 25.00l 0.006 O.OOB 22.00 O.OOB O.02l 0\ 11(-080 lO.OOL O.OOB O.OOB " 0.1 5l 25.00L 0.006 O.OOB 11.00 O.OOB O.02l tv 13C-079 10.00L 1.00 O.OOB 0.88 25.00L O.OOB O.OOB 490.00 0.30 0.08 15A q 079 10.00L 0.20L O.OOB 0.15L 25. DOL 0.006 O.OOB 98.00 0.10l O.OZl 15C-079 15.00 0.006 0.008 0.04 11.00 0.006 32.00L 160.00 O.OOB 0.07L 17",-079 10.00L 0.20L 0.006 0.15l 25.00L O.OOB ·O.OOB 41.00 0.10l 0.02l 17AR-079 O.OOH 0.20L 0.006 0.15L 25.00l O.OOB O.OOB 55.00 0.10l 0.O2l 20A·079 10.00l 0.006 0.006 0.20 25. DOL O.OOB 0.006 20.00 O.OOa 0.03 20C-079 10.00l O.OOB 0.006 0.21 25.00l O.OOB 0.008 140.00 O.OOB 0.02l 22A-079 10.00l O.OOB 0.009 0.16 25.00L 0.006 O.OOB 20.00 0.008 0.04 22C-1)79 10.00L O.OOB O.OOB 0.15L 25.00L 0.006 0.006 24.00 O.OOB 0.02l 231\-079 . O.OOH O.OOB 0.008 0.15 25. DOL 0.006 O.OOB 94.00 O.OOB 0.02l 239-079 10.00L 0.008 O.OOB 0.15l 25.00L O.OOB 0.006 82.00 0.009 0.02l 23C-079 1300.00 O.OOB 0.04 0.04 3.20L O.OOB 32.00L 78.00 O.OOB 0.O7l 23CR-079 10.00L 0.20L O.OOB 0.20 25. DOL O.OOB 0.006 14.00 0.10 0.02L 24A·079 32.00 0.006 0.006 0.15 25.00L O.OOB O.OOB 11.00 O.OOB 0.02l i 246-079 10.00L O.OOB 0.006 0.27 25. DOL O.OOB 0.006 30.00 O.OOB O.02l 24C-079 29.00 0.008 O.OOB 0.15l 25.00L O.OOB O.OOB 42.00 O.OOB 0.02l 240-079 10.00L 0.008 O.OOB 0.15l 25.00l O.OOB 0.006 28.00 O.OOB 0.02L i 24E':'079 10.00l 0.008 0.006 0.15l 25. DOL 0.006 0.006 20.00 O.OOB. 0.O2l 24f-079 10.00L 0.008 O.OOB 0.15l 25.00L O.OOB O.OOB 10.00 O.OOB O.OZl 26J~-079 10.00L 0.008 0.006 0.40 25.00L O.OOB O.OOB 36.00 0.008 0.02 ; 26B-079 50.00 O.OOBI O.OOB 0.70 25.00L O.OOB O.OOB 36.00 0.006 0.09 26C':'079 100.00 O.OOEI 0.008 0.24 25.00L O.OOB 0.006 130.00 O.OOa 0.02l 261:-D79 O.OOH 0.0081 O.OOB 0.35 25.00L 0.008 O.OOB 580.00 O.OOB 0.12 ) 27C-079 10.00L 0.0081 0.006 0.15l 26.00 O.OOB O.OOB 17 .00 O.OOa 0.02L 27CR-079 10.00L O.OOEl 0.006 O.lSL 25.00l O.OOa O.OOB 16.00 O.OOB 0.02l 30A-D79 66.00 0.008 0.24 0.21 3.20l 4.80 32.00L 30.00 O.OOB . O.07L . 32A-079 10.00L O.OOB O.OOB 0.1Sl 25.00l O.OOB O.OOB 120.00 0.006 0.02l 33A-079 17.00 O.OOEI 0.008 0.15L 25.00L 0.008 0.008 15.00 0.008 0.02l 33AR-079 10.00L O.OOB 0.008 0.15L 2S.00l o.ooe O.OOB 12.00 O.OOa O.02l 



~ 

) Ta b l e 10.--TrAvertines-continued 

SAM PLE Mo pp m- S Na20%-X NaX-NA NaX-S Nb PPIII-S Nd ppmNA Nd ppm-S Ni PPIII-S P205%-x P%-S ) 
338 - 080 6 . 00 O.OOB O. OOB 0.03 3.20l 0.008 32.00l 1.50l O.OOB 0.07L 33e-08 0 20 . 00 0.00 6 0.006 0.06 3.20l O.OO~ · 32.00l 11.00 O.OOB 0.07l ) 33E :" 08 0 80 . 00 O.OOB O.OOB . 0.07 3.20l O.OOB 32.00l 28.00 O.OOB O. on 35" - 07 9 O. OO H 0.00 6 O.OOB 0.15l 33.00 O.OOB O.OOB 28.00 O.OOB 0.02l -3 5 AR ~0 8 0 48 . 00 O.OO B 0.006 0.14 3.20l 0.008 32.00l 9.60 O.OOB 0.07L ) 35B ·07 9 10 . 00L O.OO B O.OOB 0.15L 30.00 O.OOB O.OOB 17 .00 0.008 0.02( 35 BR -0 8 0 6 7 . 00 O.OO B 0.05 0.05 3.20L 0.98 32.00L 38.00 O.OOB 0.07l 35 e-07 9 O. OO H O.OO B O.OOB 0.15L 33.00 O.OOB O.OOB 21.00 0.006 0.02L ) 35 0- 079 10 . 00l O.OO B O.OOB 0.15L 25.00L O.OOB O.OOB 35.00 O.OOB 0.02L 36A·C 79 10 . 00 L 0.20l 0. 1 1 O. l Sl 25.00L 0.50 O.OOB 84.00 0.10L 0.02l 36 B-07 9 10 .00l O. OO B O.OOB 0. 1 5l 25.00l - O.OOB O.OOB 73.00 O.OOB 0.02l ) 36C-079 22 .00 O.OO B O.OOB 0.30 2S.00l - O.OOB O.OOB 200.00 O.OOB 0.04 360 ':" 08 0 15 .00 - O.OO B 0.006 0.09 3.20l O.OOB 32.00l 110.00 O.OOB 0.07L 3 7A - 079 10 .0 0 l 0.008 O.OOB 2.60 25.00L O.OOB O.OOB 26.00 O.OOB 0.13 ) 370 - 07 9 10 . DO L 3.00 2.69 2.50 25.00L 27.50 - O.OOB 25.00 0.20 0.06 370R-0 79 1O .00l 0.00 8 O. OOB 3.00 25.00L O.OOB O.OOB 27.00 O.OOB 0.06 37 E':"0 80 2 . 40 0.008 2.4 1 3.40 5.20 21.70 32.00l 16.00 0.008 0.08 ) 39A-07 9 1{l. DO L 0.20 l 0.06 0. 1 5l 25.00L 3.90l O.OOB 13. DO 0.10l 0.02L 398-0 79 10. 00l 0.008 0.006 0. 1 5l 25.00l 0.006 0.006 64.00 O.OOB 0.02L 39(-0 79 1. 00l O.OOB O. OOB 2.70 5.70 0.006 - 32.00l 17.00 O.OOB 1.30 ) 40A:'07 9 10 .00l 0.20 L 0.14 0. 1 5L 25.00L 1.50 O.OOB 40.00 0.10l 0.02l 0"1 4"'·07 9 30. 0 0 O.OO B O.OOB 0. 1 9 25.00l O.OOB O.OOB 690.00 0.008 0.02l 

W 
42A-079 10 . 00l O.OOB O.OOB 0.15l 25.00L 0.008 O.OOB 20.00 0.008 0.02l ) 43A-07 9 O.OOH O.OOB 0.008 0.33 25.00L O.OOB O.OOB 130.00 O.OOB 0.03 821.- 080 5 . 30 O.OOB 0.008 0.03 3.20l O.OOB 32.00l 190.00 O.OOB 0.07l 84"-08 0 48 . 00 O.OO B O.OOB 0.03 3.20l O.OOB 32_00L 31.00 0.008 0.07l 

...., 
851.- 08 0 17. 0 0 O.OOB O.OOB 0.02 3.20l O.OOB 32.00l 17.00 0.008 0.07l 

..I 

861.-08 0 91. 0 0 O. OOB 0 . 10 0.10 3.20L 2.00 32.00L 49.00 O.OOB 0.07l 86B-08 0 8 . 60 0.008 O.OOB 0.08 3.40 0.008 32.00l 23 .. 00 O.OOB 0.07L ) 87A-08 0 11. 0 0 O. OO B O.OOB 0.04 3.20L O.OOB 32.00l 57.00 0.008 0.07L 89B-080 . 4. 0 0 O.OO B O.OOB 0.06 3.20l O.OOB 32.00l 5.20 O.OOB 0.07l 90A-08 0 32 . 0 0 O. OOB O. OOB 0.23 6.30 0.008 32.00L 35.00 O~OOB D.07l D 9 1A-080 7.70 O. OOB O.OOB 0.23 3.60 O.OOB 32.00L 12.00 O.OOB 0.30 9 2A-oa o '390 .00 O. OO B O.OOB 0.09 3.20l O.OOB 32.00L 39.00 O.OOB 0.07l 93A -08 0 2 .90 0 . 008 0 . 04 0.06 3.20L 1 .20 32.00l 32.00 O.OOB D.07l ) 9 39-08 0 6 .70 O. OO B O.OOB O.OOL 3.20L 0.008 32.00L 17.00 O.OOB o.on 93 (-0 80 73 . 00 O. OO B O.OOB 0. 10 3.20L 0.008 32.00L 33.00 O.OOB D.07l 94A-0 80 14. 0 0 O.OO B O.Ooe 0.06 4.50 O.OOB 32.00L 58.00 O.OOB 0.07l ) 94 B-08 0 34. 0 0 O.OO B o.ooe 0.06 3.20 O.OOB 32.00L 26.00 O.OOB o. on 94 D-08 0 24.00 O. OO B 0.03 0.04 3.20L 0.96 32.00L 77.00 O.OOB o.on 95A-08 0 6 . 30 - O.OO B O.OOB 0.20 3_20L O.OOB 32.00L 93.00 0.008 D.07l ~ 97A-08 0 480.00 O.OOB O.OOB 0.0 7 3.20L O.OOB 32.00L 8.00 O.OOB O.07l 99A-08 0 3. 70 O.OO B O.OOB 0.05 3.20L o.ooa 32.00L 5.90 O.OOa O. on 100A-08 0 8 1.00 O.OO B O.OOB 0. 1 8 5 • .50 O.Ooe 32.00l 24.00 O.OOB 0.07l :J 100 B-0 80 5 70 . 0 0 O.OOB O.OOB 0.14 3.20L O.Ooe 32. DOL 31.00 o.ooa 0.07l 100e-08 0 6. 50 O.OO B O.OOB 0.20 4.30 0.008 32.00L 25.00 O.OOB O.07l 101A -D 80 3 .00 O.OOB O.OOB 0.15 3.20l O.OOB 32.00l 130.00 O.OOB D.17 :.J 10 2A:-080 4. 50 O.OOB O.OOB 0.20 5.00 0.008 32.00l 62.00 O.OOB D.D7L 100-080 7. 90 O.OO a O.OOB 0.08 3.20l O.OOB 32.00L 57.00 O.OOB D.07l 10 5A-08 0 20 . 0 0 0.008 0.29 0.31 4.20 15.80 32.00l 34.00 O.OOB 0.10 ;J 

~ . 



~ 

~ 

~ 

) 
SAMPLE Mo ppm-S l~a20X';;'X NaX"'NA 

10611.":080 55.00 0.008 
1068-080 16.00 0.008 

~ 106C-080 9.40 0.008 
1060-080 6.00 0.008 
10711.':080 2.40 0.008i 

~ 1078-080 140.00 0.008 
107C-080 18.00 O.OOB 
1070:"080 490.00 O.OOB 

~ 107E": 080 ,. DOL O.OOBI 
108":"080 26.00 '0.0081 
108B-080 46.00 0.0081 

~ 1'08C-080 17 .00 O.OOS 
1080':080 16.00 O.OOB 
110A-D80 68.00 0.00El , 111A-080 8.50 O.OOB 
1118-080 53.00 O.OOB 
111ZA":D80 3.00 O.Ooa D 113A:"080 4.20 O.OOB 

0\ 113B-080 8.70 O.OOB J:- ° 

0.14 
O.OOB 
0.008 
O.OOB 
0.008 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
0.008 
O.OOB 
0.008 
0.008 
0.006 
0.13 
O.OOB 
0.006 
O.OOB 
0.006 

'114A-080 18.00 O.OOE! 
~ °115A':D80 6.80 O.OOB 

'1158:"080 6.70 O.OOB 
°115G-D80 14.00 O.OOB 

;It 116,A,:'080 7.40 0.008 
117e-D80 87.00 O.OOB 
117C-080 28.00 O.OOB 

ill '1170-080 52.00 O.OOB 

O.OOB 
O.OOB 
O.OOB 
O.OOB 
0.30 
0.008 
0.008 
0.008 

D 

D 

:) 

511 

I 

I 

I) 

!'l~ 

Table 1D.--Travertines-eontinued 

NaX:'S Nb ppm-S Nd ppmNA 

0.14 3.20L 6.00 
0.21 3.20L O.OOB 
0.01 3.20L 0.008 
0.02 3.20l O.OOB 
0.29 4.60 O.OOB 
0.98 3.20l O.OOB 
D.12 3.20L 0.006 
0.18 .3. ZOL 0.008 
0.06 3.20L 0.008 
0.19 3.70 O.OOB 
0.10 3.20L O.OOB 
0.22 3.20l O.OOB 
0.24 3.20l 0.008 
0.17 4.30 0.008 
0.08 3.20L O.OOB 
0.18 3.60 0.006 
0.05 3.20L O.OOB 
0.07 3.20l 0.006 
0.07 3.20L 0.006 
0.06 3.20L 0.008 
0.17 3.20l 0.006 
0.06 4.70 0.008 
0.14 ' 12.00 0.006 
0.23 14.00 18.60 
0.14 6.50 O.ooa 
0.07 3.20l O.OOB 
0.11 3.50 O.OOB 

Nd ppm:s 

32.00L 
32.00L. 
32.00l 
32.00l 
32.00l 
32.00l 
32.00l 
3Z.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 PPIII~S 

13.00 
9.10 

no.oo 
200.00 
48.00 
50.00 
14.00 
24.00 
46.00 

S.10 
4.40 
3.50 
4.50 
6.50 

16.00 
26.00 
28.00 
77.00 
14.00 
65.00 
39.00 

810.00 
290.00 
' 36.00 
23.00 
3.10 

23 .. 00 

P205X~X 

0.006 
O.OOB 
O.OOe 
O.OOB 
O.OOa 
O.OOB 
O.Ooe 
O.OOB 
O.OOB 
O.OOB 
O.Ooe 
0.006 
O.OOB 
o.ooe 
O.OOB 
0.006 
O.OOe 
O.ooe 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
O.OOB 
0.008 
O.OOB 
O.OOB 
O.ooe 

px-s 

0.07L . 
ooon 
0.07l 
0.07L 
0.07L 
O.07l 
0.07l 
O.07L 
Oo07l 
O. 07l 
o.on 
o.on 
ooon 
o.on, 
a .07l 
O.07l 
0.07L 
0.07l 
o.on 
0007l 
0.07L 
D.07L 
0 0 11 
0.16 
0.37 
0.16 
0.11 



" 

i Table 10.--Travertines-continued 

SAMPLE Pb ppm-S 'Pd ppm-S Pr ppm-S Rb ppmNA Rb ppraAA Re ppm-S T-S%-AA Sb ppmNA Sb PPIII-S Se ppllNA " , D-079 21.00 O.ooe O.OOe 0.008 O.OOB 50. DOL O.OOB O.OOB 100.00L O.OOB 2E-079 10.00l O.OOs O.OOB O.OOs O.OOB 50.00L O.OOs O.OOs 100.00L O.OOB 
,. 

6B-079 10.00l O.OOB O.OOB zO.OO O.OOs SO. DOL 0.10 O.OOB 100.00L 0.008 6(-079 10.00l O.OOB 0.009 O.OOB O.OOs SO. DOL 0.008 O.OOs 100.00L O.OOB 7B-079 10.00l O.OOB . O.OOB 30.00 O.OOs 50. DOL 0.48 O.OOB 100.00L 0.008 ~ 70":079 10.00l O.OOs O.OOe O.OOs O.OOB . 50.00L ' O. ODs O.OOs 100.00L O.OOB 7F-079 10.00l O.OOs O.OOB O.OOs 0.008 SO. DOL 0.008 O.OOB 100.00L O.OOs 7I-079 10.00L O.OOa O.OOs S.OOL' 0.008 50. DOL 0.03 O.ooa 100.00L O.OOB ~ 7IR-079 10.00L O.OOB O.OOB 5.00L 0.008 50. DOL 0.04 0.008 100.00L O.OOB 7J·079 10.00L O.OOa 0.008 5.00L O.OOs 50. DOL 0.28 0.008 100.00L O.OOB 88-079 10.00L O.OOs O.OOB O.OOB O.OOB 50. DOL 0.008 O.OOB 100.00L O.OOB ~ BC-079 18.00 0.008 O.OOa 0.008 0.008 50.00l O.OOB 0.008 100.00L O.OOB 80':'079 19.00 O.ooa O.Ooa O.Ooa O.OOB 50.00L O.OOB 0.0013 100.00L O.OOB 8F':079 17. 00 0.008 0.008 5.00L O.OOB 50. DOL 0.12 O.OOB 100.00L O.OOB ~ 9A~079 10.00L O.OOB O.OOs 16.00 O.OOB 50. DOL 0.10 0.008 100.00L O.OOB 10A-079 11.00 O.OOB O.OOB 23.00 O.OOB 50. DOL 0.15 O.OOB 100.00L' O.OOB 109-079 33.00 O.OOB O.OOB O.OOB O.OOB 50. DOL O.OOB o.ooe 100.00L O.OOB * 10C-079 36.00 O.OOB. O.OOB O.OOB O.OOB 50.00L O.OOB O.oos 100.00L O.OOB -100-079 lB.OO O.OOB O.OOB 1.00L O.OOB 50. DOL 0.05 O.OOB 100. DOL O.OOB ~ 11 B-079 10.00L O.OOB O.OOs B.OO 0.009 50. DOL 0.11 O.OOB 100.00L O.ooe :* 11 (-OBO 10.00L 0.008 O.OOe 8.00 O.OOB 50.00L 0.06 O.OOs 100.00L O.OOB 13C-079 33.00 O.OOSI O.OOs 42.00 O.OOs 50. DOL 0.04 O.OOB 100.00L O.OOB 1SA-D79 10.00L 0.0081 0.009 29.00 O.OOB 50. DOL 0.05 O.OOB lOO.OOL O.OOs ~ 15(-D79 6.BOL 1.00l 68.00L 0.008 O.OOB 10.00L O.OOB O.OOs 32.00L O.OOB 17A':'079 10.00L O.OOEI O.OOs 12.00 O.OOB 50. DOL 0.03 O.OOB 100.00L O.OOS 117AR':D79 .10.00L O.OOEI O.OOs 11.00 0.008 50. DOL 0.03 O.OOs 100.00L O.OOB 20A-079 10.00L O.OOEI O.OOs 5.00L O.OOB SO. DOL 0.03 O.OOB 100.00L O.OOB 20(-079 39.00 O.OOEI O. ODs O.OOB O.OOB 50.00L O.OOB 0.008 100.00L O.OOB 22A':'079 24.00 O.OOB O.OOB 5.00 0.008 50. DOL 0.03 O.OOB ' 100.00L O.OOB ~ 22C':079 10.00L 0.008 O.OOB O.OOe O.OOB 50. DOL O.OOs O.OOB 100.00L O.OOB 23A-079 10.00L O.OOEl O.OOs O.OOB O.OOB SO. DOL O.OOB O.OOB ·100.00L O.OOB 238-079 10.00l O.OOB O.OOa 5.00L O.OOB SO.OOL' 0.03 O.OOB 100.00L O.OOB ) 23C-079 6.80L 1.001. 6B.00L 10.00l 5.00l 10.00l 0.01 0.10 32.00L 0.31 23C R": 079 10.00l O.OOa O.OOB 3.00 O.OOB 50. DOL 0.06 O.OOs 100.00L O.OOB 24A-079 16.00 O.OOa O.OOs O.OOB O.OOs 50. DOL 0.006 O.OOB 100.00L 0.008 ) '246-079 19.00 0.006 O.OOB 0.008 O.OOB 50.00L O.OOB O.OOs 100.00l O.OOB 21.,(':'079 11.00 O.ooa O.OOB 5.00 O.OOB 50. DOL 0.03 O.OOB 100. DOL· O.OOB 240-079 12.00 0.0013 O.OOs 5.00 O.OOa 50. DOL 0.03 O.OOs 100.00L O.OOB j 24E-D79 19.00 0.0013 O.OOB O.OOB O.OOs 50. DOL O.OOB O.OOs ' 100.00L O.OOB 24F-079 25.00 0.0013 O.OOB o.ooe O.OOB 50.00L O.OOB 0.006 100.00L O.OOB 26A-D19 10.00L 0.0013 O.OOB O.OOs O.OOB SO. DOL O.OOB O.OOB 100.00L O.OOB ,I 26B":079 10.00L O.Ooe O.OOB O.OOB O.OOB 50. DOL 0.006 O.OOB 100.00L O.OOB 26(-079 10.00L 0.0013 O.OOB 15.00 O.OOB 50. DOL 0.09 O.OOB 100.00L O.OOB 26E"019 10.00L 0.0013 0.008 O.OOB O.OOs SO~OOL O.OOB O.OOB 100.00L O.OOB * 27(-079 10.00L O.OOB O.OOs S.OOL O.OOa 50.00L, 0.01 0.006 100.00L O.OOB 27CR':079 10.00L O.OOB O.OOs 5.00l O.OOB 50. DOL 0.03 O.OOs 100. ~OL. O.OOB 30A-079 6.BOL 1.00L 68.00L . 13.90 15.00 10.00L 0.04 0.33 32.00L 1.12 JI 32A-079 41.00 O.OOe O.OOB 10.00L ".OOL 50.00L 0.04 O.OOs 100.00L O.OOB 33A-079 36.00 O.OOs O.OOB 10.50 5.00 50. DOL 0.03 0.006 100.00L O.OOB 33AR": D79 27.00 ,O.OOB O.Ooa 10.00L 5~OO 50.00L 0.03 O.OOa 100.00L O.OOB 



;I 

Table lD.--Travertines-contiriued 

:SAMPLE Pb ppm-S Pd ppm:'S Pr ppm-S Rb ppmNA Rb ppmAA Re ppm-S T:'SX:'AA Sb ppftlNA Sb PPIII-S Sc ppmNA 
338"080 6.80l 1.00l 68.00l 0.008 0.008 10.00l 0.008 0.008 32.00l O.OOB 33(-030 6.80l 1.00l 68.00l 0.008 0.008 10.00l O.OOB O.OOB 32.00l O.OOB 33E-080 6.80l 1. DOL 68.00l 0.008 O.OOB 10.00l 0.008 O.OOB 32.00l O.OOB 35A':'079 32.00 O.OOB O.OOB 10.00l 5.00l 50.00l O. DB 0.008 100.00l O.OOB 35AR-080 6.80l 1. DOL 68. DOL O.OOB 0.008 10.00l O.OOB O.OOB 32.00l O.OOB 35s;"079 28.00 O.OOs O.OOB O.OOB 0.008 50. DOL O.OOB O.OOB 100.00l O.OOB 358R-080 6.80l 1.00l 68.00l lO.OOl 5.00l 10.00l 0.09 0.09 32.00l 0.36 35C:"079 39.00 O.OOB 0.008 O.OOB 0.008 50. DOL O.OOB O.OOB 100.00l 0.008 350':079 13.00 O.OOB O.OOB O.OOB O.OOB 50. DOL O.OOB O.ooa 100.00l 0.008 36":"079 44.00 O.OOB O.OOB 10.00l ·1.00l 50. DOL 0.04 0.08l 100.00l 0.14 368-079 17 .00 O.OOB 0.008 10.00l 5.00l 50.00l 0.03 O.OOB lOO.OOl O.OOB 36(-079 32.00 O.OOB O.OOB .10.00l 5.00l 50.00l 0.08 O.OOB 100.00l O.OOB 360"080 6.80l 1.00l 68·. DOL O.OOB O.OOB 10.00l O.OOB O.OOB 32.00l O.OOB 37A-D79 10.00l O.OOB O.OOB 67.80 48.00 50. DOL 0.05 O.OOB 100.00l O.OOB 370-079 10.00l O.OOB O.OOB 98.50 76.00 50. DOL 0.01 1.26 100.00l 9.55 37DR-079 10.00l O.OOB O.OOB O.OOB 0.008 50.00l O.ooa O.OOB 100.00l O.OOB 37E':080 40.00 l.OOl 68.00l 63.10 65.00 10. DOL 0.01 0.22 32.00l 7.76 .' !9A:"079 51.00 O.OOB 0.008 10.00l 1.00l 50.00l O.Oll 0.09 100.00L 0.31 396-079 34.00 0.008 O.OOB 10.00l 5.00l 50. DOL 0.05 O.OOB 100.00l 0.008 39(-079 6.80L 1.00l 68.00l 0.008 O.OOB '0. DOL 0.008 0.008 32.00l 0.008 '" 
40A·079 32.00 O.OOB 0.008 10.00l 2.00 50.00l 0.05 0.09 100.00l 0.53 '" 41A-D79 'O.OOL 0.008 ·O.OOB 10.00l 5.00l 50. DOL 0.09 O.OOs 100.00l O.OOS 42A-1)79 2B.00 0.008 O.OOB ·10.00l 5.00l 50. DOL 0.03 0.008 100.00l O.O.oS 43,&.:1)79 11.00 0 • .008 O.OOB 19.90 13.00 50. DOL 0.08 0.006 100.00l O.OOa 82A-I)BO 6.80l 1.00L 68.00l 0.008 0.008 10.00l 0.008 0.008 32.00l 0.008 a4 A-080 6.80L 1.00l 68.00L O.OOB O.OOS 10.00l O.OOB 0.008 32.00l O.OOB 85A-080 6.80l 1.00l 6B.00L b.008 0.008 10. DOL 0.008 0.008 32.00L O.OOB . 86A-080 6.BOl 1.00l 68.00l 10.00L 10.00 10.00L 0.07 0.17 32.00l 0.70 868':080 6.80L 1.00l 68.00l 0.008 0.008 10.00l 0.008 0.008 32.00l 0.008 87A-080 6.80L 1.00L 68.00l O.OOB 0.006 10.00l 0.006 0.006 32.00L 0.006 89B-080 6.80L 1.00L 68.00l 0.006 O.OOB 10.00L 0.008 O.OOB 32.00l O.OOB 90A:'080 6.80l 1.00L 68.00l 0.008 O.OOB 10.00L 0.008 O.OOB 32.00L 0.008 91A;080 6.80L 1.00l 68.00l O.OOB 0.006 10.00l O.OOB O.OOB 32.00L O.OOB 92A-080 6.80L 1.00L 68.00L 0.008 0.008 10.00L O.OOS O.OOS 32.00l 0.008 93A-1)80 6.80l 1.00l 68.00L 10.00L 5.0Dl 10.00l 0.02 0.13 32.00L 0.39 938:'080 6.80l 1.00L 68.00l 0.008 0.006 10.00L 0.008 O.OOB 32.00l O.OOB ,93C': 080 6.80l 1.00l 68.00l 0.008 O.OOB 'O.OOl O.OOB 0.008 32.00l O.OOB . 94 ":"080 6.80L 1.00L 68.00l O.OOB 6.80l 10.001. O.OOB 0.006 32.00l 0.008 948-080 6.80L 1.00L 68.00l O.OOB O.OOB 10.00L O.OOB O.OOB 32.00l' O.Ooe 94D:'080 6.80l 1.00L 69.00 10.00L 5.00 10.00l 0.06 0.07 32.00L 0.38 95A-[)80 6.80L 1.00L 68.00l O.OOB O.OOe 10.00l O.OOB O.OOB 32.00l O.OOB ) 97A-080 6.80L 1.00L 6B.00L 0.008 O.OOB 10.00L 0.006 0.008 32.001. O.OOB 99"-1)80 6.80L 1.00l 68.00L O.OOB 0.008 10. DOL 0.008 O.OOB 32.00l O.OOS 100":'080 6.80L 1.00l 68.00L 0.008 0.008 10.00L O.OOB O.OOB 32.00L O.OOB ~ 1008':080 6.80l 1.00L. 68.00L O.OOB O.OOB 10.00l 0.008 0.008 32.00L O.OOe ~I 00C-080 6.80L 1.00L 68.00L 0.008 0.008 10. DOL 0.008 0.008 32.00l 0.008 '101 A-D80 6.80L 1.00l. 68.00L 0.008 O.OOB 10.00l 0.008 0.008 32.00l O.OOB ) '102A-D80 9.30 1.00L 68.00l 0.008 O.OOB 10.00l 0.008 0.008 32.00l O.OOB '104A-1)80 6.80L 1.10 68.00L 0.008 0.008 10.00l 0.008 O.OOS 32.00l O.OOB '105A-080 6.80L 1.00l. 68.00l 35.20 40.00 10.00l 0.08 0.34 32.00L 3.61 ) 
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) Table lD.--Travertines-continued 
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SAMPLE Pb ppm-S Pd PPII-S Pr ppm-S Rill ppmNA Rb ppIIAA Re PPIII-S T-SX-AA Sb PPIINA Sb pp.-S Sc ppIINA 
106A':"OSO 6.80l 1.00L 68.00L 25 .. 40 30.00 10.00L 0.08 0.37 32.00L 2.14 1066"080 6.80l 1.00L 68.00L 0 .. 006 O.OOB 10.00L O.OOB O.OOB 32.00L O.OOB 106C-080 6.80L 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00L O.OOB 1060-080 6.80l 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00L O.OOB 107A-08D 6.80L 1.00L 68.00L O .. OOB O .. OOB 10.00L O.OOB O.OOB 32.00L O.OOB 107B-080 6.80L 1.00L 68.00L O .. OOB O.OOB 10. DOL O.OOB O.OOB 32.00L O.ooe 107C-080 6.80L 1.00L 68.00L O.ooa O.OOB 10.00L . O.Ooa 0.008 32.00L O.OOB 1070-080 6.80L 1.00L 68.00L O.OOB O .. OOB 10.00L O.OOB 0.008 32.00L O.OOe 107E:"080 6.80L 1.00L 68.00L O.OOB -0 .. 008 10.00L O.OOB 0.008 32.00L O.OOe 10811."080 6.80L 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00L O.OOB 108B-080 6.80L 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00L O.OOB 108C-080 7.00 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00L O.OOB 1080-080 6.80L 1.00L . 68.00L O.OOB 0.008 10.00L O.OOB O.OOB 32.00L O.OOB 11 OA~ 080 6.80L 1.00L 68.00L O.OOB 0.008 10.00L O.OOB O.OOB 32.00L O.OOe 11111.-080 6.80L 1.00L 68.00L 10.00L 5 .. 00L 10.00L 0.02 0.04 32.00L 0.45 1116-080 6.80L 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00l O.OOB 112A-080 '6.80L 1.00L 68.00l O.OOB 0.008 10.00L O.OOB O.OOB 32.00L O.Ooe l1J,A"080 6.80L 1.00L 68.00L O.OOB O.OOB 10. DOL O.OOB O.OOB 32.00L O.OOB. 1138-080 6.80L 1.00L 68.00L 0.008 o.ooa 10.00L 0.008 O.OOB 32.00L O.OOB 1141\-080 6.80L 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB 0.008 32.00l O.OOe 1151\-080 6.80L 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00l O.OOB 115B-080 6.80L 1.00L. 68. DOL O.OOB O.OOB 10.00l O.OOB O.OOB 32.00L o.ooe 1156-080 6.80l 1.00L. 68.00L O.OOB O.OOB 10.00l O.OOB O.OOB 32.00L O.ooe 116A-080 6.80L 1.00L 68.00L 27.10 20.00 10. DOL 0.02 0.15 32.00L 3.22 117B:'080 6.80L , ".OOL 68.00L O.OOB .O.OOB 10.00l O.OOB O.OOB 32.00L O.OOB 1117C-080 6.80L 1.00L 68.00L O.OOB O.OOB 10.00L O.OOB O.OOB 32.00L O.OOB 1170-1>80 7.40 1.00l 68.00L O.OOB O~OOB 10.00l O.OOB O.OOB 32.00L O.OOB 
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Table 10.--Travertines-continued 

SAMPLE S c ppm-S Se ppm-X Se ppm:'S Si02X:'X SiX'::'S Sm ppmNA Sm ppm-S Sn ppm-S Sr ppmNA Sr PPII;S l 
10':1>79 10.00l O.OOB 200.00l O.OOB 10.00L O.OOB O.OOB 10. DOL O.OOB .' ,5000.00G 2E-D79 10.00l O.OOB 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 870.00 

, 
6B-079 10.00L 0.10L 200.00L O.OOB 10.00L' O.OOB ' O.OOB 10.00L o.ooe 840.00 6C-079 10.00L O.OOB 200.00L O.OOB 10.001. O.OOB O.OOB 10.00L O.OOB 1100.00 7B':079 10.00L 0.10L 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 5000.00G ) 70-079 10.00L O.OOB 200~00L O.OOB '10.00L O.OOB O.OOB 10.00L O.OOB 3600.00 7F-079 16.00 O.OOB 200.00L O.OOB 15.00 O.OOB O.OOB 10.00L O.OOB 5000.00G 71-079 10.00L 0.10L 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 2000.00 ~ 7IR';079 10.00L 0.10L 200.00L O.OOB 10.00L O.OOe O.OOB 10.00L O.OOB 1800.00 7J-079 10.00L 0.30 200.00L O.OOB 10.00L 0.008 0.008 10.00L O.OOB 5000.00G 8B-079 10.00L 0.008 200.00l O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 2400.00 ' • 8C:':'079 10.00L O.OOB 200.00L O.OOB 10.00L - O. ODe O.OOB 10.00L O.OOB 2200.00 80';079 10.00L 0.0081 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 1700.00 SF-079 10.00L 0.10 200.00L 0.008 10.00L O.OOB ' O.OOB 10.00L O.OOB 1800.00 ) 9A-079 10.00L 0.10l 200.00L O.ooe 10.00L O.OOe O.Ooe 10.00L O.OOB 1100.00 -'OA:'079 10.00L 0.90 200.00L 0.008 10.00L O.OOe O.OOB 10.00L O.OOe 810.00 108';079 10.00L O.OOEI 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 1400.00 ) 10C-079 10.00L O.OOB 200.00L O.OOB 10.00L O.OOa 0.006 10.00L O.OOB 1600.00 100-079 10.00L 0.10l. 200.00L 1.S0 10.00L 0.008 O.OOB 10.00L O.OOB 1700.00 0\ 11B-1>79 10.00L 0.10L 200.00L O.OOB 10.00l O.OOB O.OOB 10.00L O.OOB 2900.00 ~ (X) 11(-080 10.00L 0.50 200.00L O.OOB 10. DOL O.OOB O.OOB 10.00L O.OOB 2200.00 13c-079 10.00 0.70 200.00L 51.30 27.00 O.OOB O.OOB 10.00L O.OOs 5000.00G 15A-079 10.00L 0.10l 200.00L 1.80 40.00G O.OOB O.OOB 10.00L O.OOs 16!l.00 

-,. 
15C';'079 3.40 0.10l. O.OOB 0.006 1.30 O.OOB 10. DOL 1.S0L O.OOB 1200.00 

.I 
1 H· D79 10.00L 0.10l 200.00L 9.50 10.00L O.OOB O.OOB 10.00L O.OOB 2000.00 'I7AR':"1>79 10.00L 0.10t. 200.00L 9.23 10.00L 0.006 0.008 10.00L O.OOB 2100.00 ) 2011-1>79 10.00L 0.101. 200.00L O.OOB 10. DOL O.OOB O.OOB 10.00L O.OOB 3400.00 20C:"D79 10.00L O.OOe 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 1800.00 22A-079 10.00L 0.10L 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOD 3800.00 ' ~ 22C':"079 10.00L O.OOe 200.00L 0.008 10.00L O.OOB 0.006 10.00L ,0.008 1900.00 23A-D79 10.00L O.OOe 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L 0.008 3400.00 238-D79 10.00L 0.10 200.00L O .. OOB 10.00L O.OOB O.OOB 10.00L 0.008 1900.00 ) 23c-079 1.80 0.20 O.OOB O.OOB 0.75 O.OOB 10. DOL 15.00 4370.00 6700.00 BC R-079 10.00L 0.1 OL, 200.00L 5.55 10.00L O.OOB O.OOB 10.00L O.OOB 1900.00 24A-079 10.00L O.OOs 200.00L O.OOB 10.00L O.OOB O.OOB 10. DOL O.OOB 3000.00 J 24B-079 10.00L O.OOB 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 2600.00 24C-079 10.00L 0.10l 200.00L O.OOB 10.00L O.OOB 0.008 10.00L O.OOB 300U.00 240-079 10.00L 0.40 200.00L O.OOB 10.00L 0.008 O.OOB 10.00L O.OOB 3800.00 'I 21.E-079 10.00L O.OOs 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 3800.00 

,,~ 

24F-079 10.00L O.OOe 200.00L 0.006 10.00L 0.008 O.OOB 10.00L O.OOB 2800.00 26A-079 10.00L O.OOB 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 440.00 1.i.I; 266-1>79 10.00L O.OOB 200.00L O.OOB ' 1O.00L O.OOB O.OOB 10.00L 0.008 1000.00 26C-079 10.00L 0.80 200.00L 0.008 10.00L 0.008 O.OOB 10.00L 0.008 500.00 26E';'079 10.00L O .. OOB 200.00L O.OOB 10.00L O.OOB O.OOB O.OOH O.OOB 540.00 ~,j 27C-079 10.00L 0.70 200.00L O.OOB 10.00L 0.008 O.OOB 10.00L O.OOB 2800.00 27CR:"079 lO.OOL 0.60 200.00L 0.008 10. DOL O.OOB O.OOB 10.00L O.OOB 2400.00 30A-079 1.80 0.60 0.008 O.OOB 1.80 0.86 10. DOL 1.S0L 830.00 690.00 .~) 32A-079 10.00L 0.10L 200.00L O.OOB 1O.00L 0.008 O.OOB 10.00L O.OOB 980.00 BA- 079 10.00L 0.10L 200.00L O.OOB 10. DOL' O.OOB O.OOB 10.00L O.OOB 1700.00 33AR-D79 10.00L 0.10L 200.00L 0.008 10. DOL O.OOB O.OOB 10.00L O.OOB 1700.00 ... ,; 



Tabl@ 1D.:~Tr.v@rtin@$~continu@d 

-SAMPLE Sc ppm":S Se ppm':X Se ppm':S Si02X':X S1%':S Sm ppmNA SII ppm':S Sn PPIII':S Sr pp .. NA Sr PP,,':S 
,- . - .. ... - .. ~i3e-080 1.00L 0.10L O.ooe O.ooe 34.00G O.OOe 10.00L 1.S0L O.OOB zOO.OO ~13C-080 3.70 0.20 O.OOB O.OOB 1.20 O.OOe 10.00L 3.40 O.OOB 1400.00 33E-080 3.20 0.10L O.OOB O.OOB 0.68 O.OOB 10.00L 1.50L O.OOB 790.00 3SA':079 10.00L 0.10L 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 1400.00 35AR"D80 2.40 0.10L O.OOB O.OOB 0.92 O.OOB 10.00L 1.S0L O.OOB 560.00 35B-079 10.00L 0.008 200.00L O.OOB 10.00L O.OOB O.OOB 10. DOL O.OOB 910.00 358R-080 2.30 0.10L 0.008 0.008 0.53 0.16 10.00L 1.50L 735.00 1000.00 35C':079 10.00L O.OOB 200.00L 0.008 10.00L O.OOB 0.008 10.00L 0.008 1500.00 :5S D-079 10.00L O.OOB 200.00L 0.008 10.00L O.OOB O.OOB 10.00L O.OOB 1800.00 36A-079 10.00L 0.10L 200.00L 0.94 10.00L 0.14 O.OOB 10.00L 1030.00 1600.00 36B-079 10.00L 0.10L 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 1200.00 36e':079 10.00L 0.20 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB 1600.00 360-080 -, .40 0.70 0.009 0.008 0.44 O.OOB 10. DOL 1.50L 0.009 630.00 3H-079 12.00 0.10L 200.00L 0.008 24.00 0.009 0.009 10. DOL O.OOB 1000.00 :570-079 11.00 0.10L 200.00L 52.50 26.00 5.49 0.009 10.00L 747.00 720.00 37DR':D79 12.00 O.OOB 200.00L O.OOB 27.00 O.OOB O.OOB 10.00L O.OOB 780.00 37E-D80 7.10 0.10L O.OOB O.OOB 17.00 4.73 10.00L 4.10 929.00 840.00 39A-079 10.00L 0.10L 200.00L 87.80 10.00L 0.26 O.OOB 10.00L 1060.00 1700.00 39B-D7.9 10.00l 0.10L 200.00L O.OOB 10.00L O.OOB O.OOB 10.00L O.OOB SOOO.OOG 39C-I>79 9.80 0.10L O.OOB O.OOB 21..00 O.OOB 10.00L 1.50L O.OOB 720.00 0\ 40A';'079 10.00l 0.20 200.00L 2.10 10.00L 0.44 0.008 10. DOL 977 .00 1800.00 \0 4111-079 10.00l 12.00 200.00L O.OOB 15.00 O.OOB O.OOB 10. DOL O.OOB 4700.00 42A-079 10.00L 0.10L 200.00L 0.008 10.00L 0.008 0.008 10.00L O.OOB 2300.00 

.. 43A':079 10.00L 0.10L 200.00L O.OOB 10.00L 0.008 O.OOB 10.00L O.OOB 2000.00 
~ 

8211.-080 2.50 0.70 O.OOB 0.008 0.35 O.OOB 10.00L 3.80 0.008 1400.00 84.'1:080 2.10 2.40 O.OOB 9.00B 0.51 O.OOB 10.00L 1.50L O.OOe 490.00 ) 85A-OSO 1.50 0.10L O.OOB O.OOB 0.36 O.OOB 10.00L 1.50L O.OOB 1300.00 
. ' 

O.OOB O. S3 10.00L 1.S0L 543.00 620.00 
86'&'-080 1.40 0.20 O.OOB 1.10 86B:"080 2.00 2.00 0.008 O.OOB 0.73 O.OOB 10.00L 2.70 O.OOB 490.00 ) 8lA-08Q 2.60 1.90 O.OOB O.OOB 0.51 O.OOB 10.00L 1.50L O.OOe 930.00 S9B:'080 3.20 0.10 O.OOB O.OOB 1.80 0.008 10.00L 1.50L O.OOe 1100.00 90A-D80 4.90 0.50 O.OOB O.OOB 4.20 O.OOB 10.00L 3.90 O.OOB 1100.00 ) 91A-080 6.S0 0.70 O.OOB O.OOB 2.40 O.OOB 10.00L 1. SOL O.OOB 76000~00 92A-080 3.80 0.10l O.OOB 0.0013 1.20 O.OOB 10.00L 1.50L O.OOB 1900.00 93A-080 2.30 0.20 O.OOB O.OOB 0.84 0.26 10.00L 1. SOL 774.00 930.00 ) 936·080 2.90 0.101. O.OOB O.OOB 0.25 O.OOe 10.00L 1. SOL 0.008 980.00 ,93C-080 3.20 0.101. O.OOB O.OOB 1.40 O.OOe 10.00L 1.50L O.OOB 1500.00 94A-080 3.20 1.50 0.008 O.OOB 1.00 O.OOB· 10.00L 1.50L O.OOB 1900.00 ) 948-:-080 2.90 1.60 O.OOB O.OOB 1.30 O.OOB ' 10.00L 1.50L O.OOB' 1200.00 94[)-080 4.50 0.10L O.OOB O.OOB 0.69 0.0013 10.00L 1.50L 1940.00 4000.00 95A-OSO 3.30 0.60 O.OOB O.OOB 3.70 0.001i 10.00L 1.50L 0.008 820.00 ;) 97 A-08Q 5.00 0.10l 0.008 O.OOB 1.70 O.OOa 10. DOL 9.40 O.ooe 1700.00 99A;"080 1.00 0.10 O.OOB O.OOB 0.24 O.OOB 10.00L 1.50L O.OOB 1600.00 100A-080 5.20 0.10L O.OOB O.OOB 2.70 O.OOB 10.00L 4.20 O.OOB 2700.00 ;) 100B-080 3.50 0.10L O.OOB O.OOB 1.S0 O.OOB - lO.OOL 7.30 0.008 6700.00 100e-080 5.40 0.90 O.OOB O.OOB 2.50 O.OOB 10.00L 6.30 O.OOB 18000.00 10lA-D80 3.50 32.00 O.OOB O.OOB 2.50 O.OOs -10.00L 1.50L O.OOB 1400.00 ;) 102 ... ';080 4.10 0.10L O.OOB O.OOB 3.20 O.OOB 10. DOL 1.50L 0.008 460.00 , OU-oSO 6.10 0.30 O.OOB O.OOB 2.20 0.008 '10.00L 1.50L O.OOB 710.00 10511.-080 4.50 0.10L O.OOB O.OOB 4.40 3.21 10.00L 4.10 985.00 890.00 ;J 



) 

) 

Table 10.~~Travertines~continued 
.. it: • 

SAMPLE Sc ppm-S Se ppm-X Se PPIII-S Si02X-X SiXeS SRI ppRlNA Sill ppm-S Sn PPIII-S Sr pplaNA Sr pp.-S 
, .. 

.' 106A-D80 3.80 0.10L O.OOB O.OOB 2.30 1.17 10.00l 1.50L 669.00 810.00 106S::'D80 1. 30 0.10l O.OOB O.Ooa 0.92 O.Ooa 10.00l 1.50l O.OOB 2100.00 :> 106C':080 3.00 0.30 0.008 0.008 0.93 O.OOS 10.00l 1.50l. O.ooa 1800.00 1060-080 5.30 0.10l. O.OOB O.OOB 0.32 O.OOs 10.00l. 1.50l o.OOe 2100.00 107A-OBO 3.60 0.10l. O.ooa O.OOB 3.00 O.OOB 10.00l. 1.50l. O.OOB 1400.00 
, 

107S-0BO 3.60 0.10l O.OOB O.OOB 1.60 O.OOa 10.00l 1.50l. o.OOe 940.00 
.; 

107C": OBO 2.00 0.10l O.OOa O.OOB 1.00 O.OOS 10.00l. .1.50L o.ooe 2200.00 1070-D80 2.90 11.00 O.OOB O.OOB ·2.20 O.OOB 10.00l ,4.80 O.OOB 2900.00 ) 107E-080 1.50 0.10l. O.OOB O.OOB O.i.l O.OOB 10.00l. 1.50l O.ooa 800.00 10BA-080 4.70 0.10l O.OOB O.OOB 3.60 O.OOB 10.00l T. SOL O.OOB 1200.00 108B-080 5.10 6.70 
~ 

O.OOB O.OOB 2.30 O.OOB 10.00L 1. SOL O.OOS 1300.00 ) 108C-D80 3.40 0.10l. O.OOB O.OOB 3.1 Q O.OOS 10.00l 1.50l . O.OOB 1000.00 1080-080 - 3.80 8.90 O.OOs O.OOS 3.50 O.OOs 10.00L 1. SOl. O.OOB 800.00 110A-080 3.50 1.10 O.OOB o~Oos 2.00 O.OOB 10.00l. 1. SOl. O.OOB 1600.00 "\ 'll1A': 080 1.60 0.10l O.OOB O.OOB 0.41 0.40 10. DOL 1. SOL 2740.00 2300.00 
.' 

111S-080 2.50 0.10l. O.OOB 0.008 1.30 0.008 10.00l 2.S0 O.OOB 2100.00 1rl2A-oso 3.00 0.10l. O.OOB O.OOB 0.23 O.OOB 10. DOL 2.50 O.OOB 4200.00 ;, 1113A:"080 1.50 0.10l 0.008 O.ooa 0.51 O.OOB ' 10. DOL 3.10 O.OOs 890.00 113S":080 1.40 0.10L O.OOB O.OOB 0.13 O.OOB 10.00l 3.30 O.OOa 900.00 ~ 1114A-oBO 1.20 0.50 O.OOB O.OOB 0.4B O.OOB 10. DOL 1.50l O.OOB 1600.00 ) '115A-OSO 2.00 0.10l. O.OOB O.OOB 1.10 O.OOB 10.00L 1.S0l O.OOB 1300.00 '1158:"080 1.70 0.10l O.OOB O.OOB 0.52 O.OOB ,10.00l 1. SOL O.OOB 1000.00 '11 5G- D80 3.40 3.00 O.OOB O.OOB 1.90 O.OOB 10.00l 1.S0L O.OOB 1000.00 ~) '11611-080 2.60 0 .. 10l O.OOB O.OOB 2.90 3.34 10.00L 4.30 1600.00 980.00 '\17B-D60 3.50 0.101. O.OOB O.OOB 1.70 O.OOB 10.00l 1.50l O.OOB 3000.00 117(-080 1.50 0.10l O.Ooa O.OOB 0.39 O.OOB 10.00l 2.90 O.OOB 3300.00 .) 117 D- 08.0 1.80 0.10l 0.008 . O.OOB 0.76 O.OOB 10.00l. 4.00 0.008 1600.00 

,,j 
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) 

) Table 1D.:~Travertine$~eontinued 

"''If SAMPLE fa ppmNA Tb ppmNA Tb ppm"S TIe PPID~S Th ppmNA Ti02X~X TiX;S Tl ppm:S Til PplIINA U pp_DN ) 
11)-079 0.008 0.008 O.OOB 50.00L 12.00L O.OOB 0.05 10.00L O.OOB 37 .20 2E-079 O.ooa 0.0081 O.OOB 50.00L 39.00L o.OOa 0.04 20.00L O.OOB 163.00 ) 6B~D79 O.OOB 0.008 O.OOB 50.00l 29.00L O.OOB 0.14 10.00l O.OOB 116.00 6C-079 O.OOB 0.008 O.OOB 50. DOL 42.00L O.OOB 0.04 10. DOL 0.006 182.00 7B-079 O.OOB 0.008 O.OOB 50.00L 180.00L O.OOB 0.03l 10.00L O.OOB 451.00 

~, 

7ri-079 O.OOB 0.008 0.006 50.00L 11.00L O.OOB 0.03 10.00L O.OOB 30.90 7F-079 O.OOB 0.008 O.OOB 50.00L 9.39 O.OOB 1.10 10.00L O.OOB 3.32 71-079 O.OOB O.OOEI 0.008 SO. DOL 4 .. 00L· O.OOB 0.03L 10.00L O.OOB 4.21 71R-D79 O.OOB O.OOEl O.OOB 50.00L 7.80L 0.008 0.03L 10.00L O.OOe 19.60 7J-D79 O.OOB O.OOs O.OOB 50.00L 130.00L 0.008 0.03 10. DOL 0.008 285.00 8S:079 O.OOB 0.008 0.008 50.00L 28 .. 00L O.OOB 0.10 10.00L O.OOB 106.00 ) 8C~D79 O.OOB .0.006 O.OOB 50. DOL 8 .. SOL 0 .. OOB 0.03 10.00L O.OOB 18.90 80-079 O.OOB O.OOEI O.OOB 50.00L 31.00L O.OOB 0.05 14.00 O.OOB 129.00 8F-079 O.OOB O.OOEl O.OOB 50.00l 29.00L O.OOB 0.04 10.00l O.OOB 120.00 ) 9A-079 O.OOB O.OOEI O.OOB SO.OOl 15.00L O.OOB 0.38 10.00L O.OOB 39.10 10A·079 O.OOB O.OOB O.OOB 50.00L 63.00L O.OOB 0.23 10.00L O.OOB 86.80 10B-079 O.OOB O.OOB O.OOB 50.00L 32.00L O.OOB 0.04 10.00l O.OOB 133.00 10C-079 D.OOB O.OOB O.OOB 50.00L 9.00l O.OOB 0.03 10.00L O.OOB 18.90 100-D79 O.OOB O.OOB O.OOB 50.00L 12.00L 0.02L 0.03l 10.00l O.OOB 37.50 118':079 O.OOB O.OOEI 0.008 50.00L 20.00L O.OOB 0.08 10.00L O.OOB 75.70 .' I l1C-080 O.OOB 0.008 O.OOB 50.00l 7.30L O.OOB 0.06 10.00L O.OOB 12.90 ..... 13C-079 0.008 O.OOEI O.OOB 50.00L 10.00L 1.06 0.71 10.00L O.OOB 30.10 I-' 15A-079 O.OOB O.OOEI O.Ooa 50.00L 3.00L 0.02L 0.03L 10.00L O.ooa 2.75 
., 

15C';079 0.000 O.OOEI 32.00L O.OOa 3.20L O.OOB 0.02 4.60L O.OOB 1.69 

) 

17A-D79 0.008 O.OOB O.OOB 50.00l 43.00l 0.10 0.07 10.00l O.OOB 164.00 'I7AR-079 O.OOB O.OOe O.OOB 50.00l 92.00l 0.10 0.07 10.00l O.OOB 181.00 ) 20A-079 O.OOB 0.0013 O.OOB 50. DOL 51.00L O.OOB 0.09 10.00L O.OOB 222.00 20C":079 O.OOB 0.008 O.OOB 50.00L 3.20L O.OOB 0.03 10.00l O.OOB 2.71 2211,-079 0.008 0.008 O.OOB 50.00L 31.00l O.OOB 0.07 10.00l O.OOB 115.00 ) 22(-079 O.ooa O.OOB O.OOB 50.00l 23.00l O.OOB 0.03L 10.00l 0.008 89.30 23A-07? 0.0013 O.OOa O.OOa 50.00L 46.00L O.OOB 0.03 10.00L O.OOB 59.80 238':079 'O.OOB 0.0013 O.OOB 50. DOL 21.00l O.OOB 0.03l 10.00L O.OOB 74.20 :) 23C-079 0.06 0.05 H.OOl O.OOB 0.29* O.OOB 0.05 4.60l O.OOB 144.00 :23CR-079 O.OOB 0.008 O.OOB 50.00L 23.00l 0.06 0.04 10.00L O.OOB 77~00 24A:'079 O.OOB O.OOe O.OOB 50.001,. 17. DOL O.OOB 0.04 10.00L O.OOB 62.00 248":079 O.OOB O.OOB O.OOB 50. DOL 16.00L 0.008 0.04 10.00L O.OOB 48.80 , 24C-079 O.OOB O.OOB O.OOB 50.00l 32.00l 0.008 0.04 10.00L O.OOB 134.00 24D-079 O.OOB O.OOB 0.0013 50.00l 84.00L O.OOB 0.04 10.00L O.OOB 180.00 J 24E~079 O.OOB O.OOB O.OOB 50.00L 11.00L O.OOB 0.03L 10.00l O.OOB, 31.90 24F':079 O.OOB O.OOa O.OOB 50.00l 2 .. 90l O.OOB 0.03 10.00L O.OOB 1.58 26/1-079 O.OOB O.OOB O.OOB 50.00L 22.00L O.OOB 0.09 10.00L O.OOB 77 .20 ,} 26B~079 O.OOB O.OOB O.OOB 50.00L 12.00L O.OOB 0.27 10.00L O.OOB 34.50 26(-079 O.OOB O.OOa O.OOB 50.00L 44.00L O.OOB 0.13 10.00L O.OOB 173.00 26E':079 O.OOB 0.00'9 O.OOB 50.00L 20.00l 0.008 0.05 10.00L O.OOB 69.40 ') 27C-D79 O.OOB O.OOB O.OOB 50.00L B.OOL O.OOB 0.03L 10.00L O.OOB 41.60 27CR-079 O.OOB O.OOB O.OOB 50. DOL 15. DOL O.OOB 0.03L 10.00L O.OOB 54.60 30A:079 0.16 0.10 32.00L O.OOB 1.27.,. O.OOB 0.02 4.60L 0.06 55.00 ) 321\-079 0.008 O.OOB O.OOB 50.00l 0.10L O.OOB 0.03L 10.00l O.OOB 10.80 33A-079 O.OOB 0.000 O.OOB 50.00L 0.94 O.OOB 0.03 10.00L O.OOB 72.00 33AR-079 O.OOB O.OOB O.OOB 50.00L 0.85 O.OOB 0.03 10.00L O.OOB 67.60 :) 

""~ ; '.., 



Table 1D.ifTravertinesieonttnued 

SAMPLE Ta ppmNA Tb ppmNA Tb ppm-S ~ 
Ti02X-x Te ppm-S Th ppmNA TiX-S Tl pp .... S T_ PPIINA U ppaON 

33a~080 O.OOB O.OOB 32.00l O.OOS 5.20l O.OOS 0.01 4.60l O.OOS 7.36 33e-080 O.OOB O.OOB 32.00l O.OOB 6.60l O.OOB 0.02 4.60l O.OOS 6.59 33E-080 0.006 O.OOB 32.00l O.OOB 7.10l O.OOB 0.02 4.60l O.OOB 7.17 35A-079 O.OOB O.OOB 0.006 50.00l 0.57 O.OOS 0.03 10.00l O.OOS" 88.80 3SAR-080 0.008 O.OOB 32.00l O.OOa 25.00l O.OOB 0.02 4.60l O.OOB 57.80 35B:'079 O.OOB O.OOB O.OOB 50.00l 13. DOL O.OOB 0.03l 10.00l O.OOB 41.50 35BR-080 0.05 0.03 32. DOL 0.008 O. 3S~ O.OOB 0.02 4.60L 0.02 32.10 35C-079 O.OOB O.OOB O.OOB 50.00l 17. DOL O.OOB 0.03L 10.00L 0.008 58.00 350-079 O.OOB O.OOB O.OOB 50. DOL 28.00L O.OOB 0.04 10.00l O.OOB 114.00 36A-079 0.03L 0.01 0.008 50.00L 0.141- O.02l 0.03L 10.00l O.OOB 113.00 36B~ 079 O.OOa 0.008 O.OOB SO.OOL 0.39 O.OOB 0.03l 10.00l 0.008 65.20 36e-079 O.OOa O.OOB O.OOB 50.00L 0.49 O.OOa 0.14 10.00l 0.008 81.50 360-1)80 O.OOB O.OOB 32.00L O.OOB 52. DOL O.OOB 0.02 4.60l 0.008 14 7.00 37A:"079 0.006 O.OOB O.ooa SO.OOl 10.50 O.OOB 0.38 10.00l O.OOB 2.99 ) 370-079 0.94 0.80 O.OOB 50.00l 11.60 ¥ 0.47 0.31 10.00l 0.44 4.60 310R-079 O.OOB O.OOB o.ooa 50.00l 7.10 O.OOB 0.32 10.00l O.OOB 5.13 37E-080 '0.81 0.59 32.00l O.OOB 9.95 l' O.OOB 0.10 4.60l 0.20 3.24 39A-079 0.04 0.03 O.OOB 50.00l 0.25f,; 0.02L 0.03L 10.00l O.OH 33.50 39B-079 O.OOB O.OOB O.OOB 50.00l 0.24 O.OOa 0.03l 10.00l O.OOB 48.80 39C-079 O.OOB O.OOB 32.00l O.OOB 6.10l O.OOB 0.15 4.60l O.OOB 8.67 ~ 
....... 40A-079 0.09 0.05 O.OOB 50. DOL 0.50 "* 0.04 0.03 10.00l 0.02 55.00 
tv 

41A-079 O.OOB O.OOB O.OOB 50.00l 0.10 O.OOB 0.03l 1O.00l O.OOB 201.00 42A·019 O.OOB O.OOB O.OOB 50.00l 0.35 O.OOB 0.03l 10.00l O.OOB 32.00 ) 43.6.-D19 O.OOB O.OOB O.OOB 50.00L 1.81 O.OOB 0.01 10.00 0.008 117.00 8U-D80 O.OOB O.OOB 32.00L O.OOB 58.00L O.OOB 0.01 4.60L 0.008 174.00 84A-D80 O.OOB 0.008 32.00l O.OOB 5.80l O.Ooa 0.01 4.60l O.OO·s 5.78 J 8SA-D80 O.OOs O.OOa 32.00l O.OOS S.90l O.OOB 0.01 4.60L O.OOB 7.51 86A-D80 0.14 0.06 32.00l O.OOs 0.55 * O.OOB 0.04 4.60l O.oos 53.40 868-080 O.OOB 0.008 32.00l O.OOB 9. SOL O.OOB 0.02 ".60l O.OOB 24.30 J 81A-080 .O.OOB 0.008 32.00l O.OOB 1i..00L O.OOB 0.01 4.60l 0.008 34.50 898';080 O.OOB O.Ooa 32.00l O.OOB 19.o0l 0.008 0.04 4.60L O.OOB 44.90 90A-080 0.008 O.OOEI 32.00L O.OOB 17. DOL O.OOB 0.07 4.60l 0.008 52.90 ) 91A-080 O.OOB 0.006 32.00L O.OOB 20.00l O.OOB 0.12 S.40 . O.OOB 41.20 92A-080 O.OOB 0.0013 32.00l O.OOB 50. DOL O.OOB 0.03 4.60L O.OOB 210.00 . 93.1.-080 0.08 0.04 32.00l 0.008 0.45 * O.OOB 0.01 4.60L O.OOB 41.30 J 93B-080 O.OOB 0.0013 32.00l 0.008 20.00l O.OOB O.OOl 4.60L O.OOB 61.30 93(-080 O.OOB O.OOB 32. DOL 0.008 23.00l O.OOB 0.02 4.60l O.OOB 65.40 94A-080 O.OOB 0.008 32.00L O.OOB 2S.00l O.OOB 0.02 4.60l O.OO'B. 90.30 .,) 94e-080 O.OOs 0.008 32.00l O.OOB 62.00L O.OOB 0.02 4.60l 0.008 200.00 940:"080 0.06 0.03 32.00L O.OOB 0.40 " O.OOB 0.02 4.60L 0.01 64.70 9SA-OBO 0.008 O.OOB 32.00l O.OOB 4.40L 0.008 0.04 4.60l 0.008 3.07 •• ,,11 91A:'080 O.OOB O.OOs 32.00l 0.008 8.20L O.OOB O.OS 4.60L 0.008 11.40 99A-D80 O.OOB O.OOB 32.00l 0.008 8. SOL 0.008 0.00 4.60l O.OOB 16.20 100A-080 O.OOB 0.008 32.00l O.OOB 33.00L 0.008 0.12 4.60L O.OOB 85.80 ..;) 1008-080 0.008 O.OOB 32.00L O.OOB 48. DOL 0.008 0.06 4.60l 0.008 193.00 100(-080 O.OOB O.OOB 32.00l O.OOB 22.00l O.OOB 0.10 4.60l O.OOB 74.00 10lA';080 O.OOB O.OOB 32.00l O.OOB 4.10L O.OOB 0.10 4.60l O.OOB 2.05 ~. 1 02A~080 O.OOB 0.008 32.00L 0.008 4.30L O.OOB 0.08 4.60l 0.008 4.28 104A-080 O.OOB 0.008 32.00L 0.008 7.60L 0.008 0.04 4.60L 0.008 13.30 105A-080 0.47 Oe32 32.00l O.OOB 3.49 *" O.OOB 0.09 4.60L 0.16 7.77 
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SAMPLE 

106,1(-080 
1068-D80 
106C-080 
106,,-080 
107:'-080 
10;'[< -080 
107(·'080 
10rD-080 
lO/'f-D8D 
10 roO 80 
108_ '080 
10tH' 080 
108r -080 
110~ -D80 
l11A-D80 
111'1-D30 
112~-D30 

1131\ "D80 
1138-080 
114A~080 

;:j 11St.-D80 
11510-080 
115G-DSO 
H6A-D80 
i17fJ-D80 
117(-080 
1170-080 

T.bl~ lD.--Travertines-continued 

*~ Ta ppmNA Tb ppmN,A Tb ppm-S T~ ppm-S Th ppmNA Ti02X-x T O:·S Tl ppm-S Tm ppmNA ,-
0.24 0.17 32. DOL O.OOB 2.37 ... O.OOB 0.05 4.60l 0.10 0.008 O.OOB 32.00l O.OOB 6.90l 0.008 0.03 4.60l 0.008 O.OOB 0.006 32.00l 0.008 13.00l O.OOB 0.00 4.60l 0.008 0.008 0.006 32.00l O.OOB H.OOl 0.006 O.OOl 4.60l 0.008 O.OOB O.OOB 32.00l O.OOB 13.00l 0.008 0.08 4.60l 0.008 O.OOB O.OOB 32.00l O.OOB 19.00l 0.006 0.04 4.60l O.OOB O.OOB 0.008 32.00l 0.008 16. DOL O.OOB 0.03 4.60l O.OOB O.OOB 0.008 32.00l O.OOB 22.00l 0.008 0.09 4.60l O.OOB O.OOB O.OOB 32.00l O.OOB 27. DOL 0.006 0.01 4.60l O.OOB 0.008 O.OOB 32.00l O.OOB 21. DOL O.OOB 0.05 4.60L O.OOB O.DOB 0.008 39.00 0.008 57.DOl 0.008 0.04 4.60l 0.008 0.008 0.008 32.00l 0.008 21.00l O.OOB 0.04 4.60l O.OOB 0.008 O.OOB 32.00l O.OOB 65.00L O.OOB 0.06 4.60l O.OOB O.OOB O.OOB 32.00l O.OOB 6.90L O.OOB 0.03 4.60l O.OOS 0.1 1 0.0·. 32.00l O.OOB 0.47 ,.. 0.006 0.02 4.60l O.OOB 0.009 0.006 32. DOL O.OOB 11.00L 0.006 0.07 4;60L O.OOB {J.OOB 0.008 32.00l O.OOS 12. a Ol 0.006 0.00 4.60l 0.006 O.OOB 0.006 32.00l O.OOe 20.00l O.OOB 0.02 4.60l O.OOB 0.006 0.008 32.00l O.OOB 8.40l 0.008 0.00 4.60l O.OOB 0.006 0.008 32.00L 0.006 12.00L O.OOB 0.02 4.60L O.OOB O.OOB O.OOB 32.00L 0.008 6.90L 0.008 0.02 4.60L O.OOB 0.006 0.006 32.00L O.OOB 27. DOL O.OOB 0.01 4.60l O.OOB O.OOB 0.008 32.00l O.OOB 32.00l O.OOB 0.16 4.60l O.OOB 1 • 1 3 O. 3~; 32.00l O.OOB 3.13 '" O.OOB 0.09 4.60L 0.008 0.008 0.008 32.00L O.OOB 23.00l O.OOB 0.05 4.60l 0.008 0.008 O.OOB 32.00L O.OOB 9.20L 0.006 0.02 4.60L O.OOs 0.006 O.OOB 32.00l 0.008 29.00l O.OOB 0.04 4.60L O.OOB 

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

U ppmDN 

35.60 
20.40 
39.70 
3.3.90 
34.30 
63.20 
39.40 
79.90 
67.30 
72.90 

236.00 
55.40 

192.00 
12.90 

1L.l.00 
26.80 
21.90 
71 .40 
19.10 
36.70 
12.40 

103.00 
91.10 
14.40 
86.00 c 

21 .40 
72.80 



T.ble lD.~~T~avert~nes.continued ., . , .. 
SAMPLE V ppm-S W PPI1l-S Y ppm-S Yb ppl1lNA Yb ppm-S In ppmAA Zn pptn-S lr ppmNA Zr PPIII-S , ~ 

10 -079 49.00 100.00 l 10.00 O.OoB 0.008 0.008 50. DOL 0.008 240.00 ?E -079 26.00 100 .00L 17.00 0.008 0.0 08 0.008 O.OOH 0.008 150.00 ) 68 -079 34.00 100 .00L 19.00 0.008 0. 0 08 0.008 50.00L 0.008 180.00 6 ( -079 56. 00 100.00L 1 2.00 0 .008 0.008 O.OOB O.OOH 0.008 190.00 7 fl -079 33.00 .100.0 0L 14.00 0.008 0.008 0.009 O.OOH 0.008 800.00 70-079 22.00 100.00L 1 2.0 0 0.0 08 0. 0 08 O.OOB 50.00L 0.008 530.00 7 F ~079 110.00 100.00L 34.00 O.OOB O. OOS o.ooa 64.00 0.008 700.00 7 1-0 79 28.00 10 0.0 0L 1 2.00 0. 0 08 0.008 0.008 O.OOH 0.008 170.00 7 1 i? -0 79 19.00 100.0 0L 11.00 0.00 r! 0 . 008 0.008 100.00L 0.008 280.00 7 J -079 34.00 100.0 0L 14 . 00 0.0 08 0.00 8 0.008 50.00L 0.008 900.00 88 ·079 1.20.00 100 .0 0L · 1 2.00 0.008 0.008 0.008 50.00L 0.008 41,0.00 8 e -079 47.00 100.0 0L 10.00L O.OO B 0.009 O.OOB 50. DOL 0.008 320.00 8 [) - D 79· 79 . 00 100 .0 0 l 11.00 0.0 08 0.008 0.008 50.00L 0.008 150.00 Bf -079 CO .00 100 . 00L 11.00 0 .00 8 0.008 O.OOB 50.00L 0.008 250.00 9 ~ ~ 079 79.00 100 .0 0L 23.0 0 o..OOB O.OOB O.OOB 50. DOL O.OOB 51,0.00 10 " -079 1 10 . 00 1 OO.O OL 19.00 O.OO U O.OOB O.OOB 50. DOL O.OOB 250.00 100 - 079 76.00 100.00L 10.00L O.OOB 0.009 0.006 50.00L O.OOB 120.00 } 10 ( -079 1.2 . 00 100.00L 10.OOL O.OOB 0.009 O.OOB 50. DOL O.OOB 260.00 10 0 ·079 35.00 100.00L 10.00L O.OOB O.OOB 0.008 50. DOL O.OOS 140.00 1 16 -079 57.00 100.00L 14.00 O.OOB 0.008 0.006 O.OOH 0.008 160.00 ) "'--l 11 ( -D80 27.00 10 0 .0 0L 12.00 0.00 8 0.008 O.OOB 50.00L 0.008 120.00 "'" 13 ( -079 82 .0 0 100.0 0L 29.00 O.OOB O.OOB 0.008 11 0.00 O.OOB 520.00 15 A ~ 079 10.0 0L 100.00 l 10.00L 0 .00 8 O.OOB O.OOB 50. DOL 0.008 20.00L ) 15 ( -079 19 . 00 10.00 l 4.30 0.009 O.lSl 0.008 260.00 O.OOB 20.00 17 A- D79 28.00 100.00L 1 7.00 O.OOB O.OOB 0.008 O.OOH O.OOB 160.00 17 Ar.: :"079 1,5.00 100.00L 22.00 0.00 8 O.OOB 0.008 O.OOH O.OOB 150.00 ,) 20 A": D79 98.00 100.00L 13.00 0.008 0.008 0.008 50.00L 0 . 008 210 . 00 2 0 ( -D79 55.00 100 .0 0L 11.00 0.008 0.008 0.008 50. DOL 0.008 900.0 0 2 2A- D79 71.00 lO O.O Ol 14.00 0.008 O.OOB O.OOB SO. DOL 0.008 470. 0 0 ) 22 ( -079 18 . 0 0 100.00 l 10.00L 0.008 0.008 0.008 50. DOL 0.008 230.0 0 2 3" ' 079 1,5.00 100.00L 10.00 0.008 O.OOB 0.008 50. DOL 0.008 58.00 2 3 CJ -079 41 .00 100.00L 10.00 L 0.008 0.008 0.008 SO.OO L 0.008 170.00 .3 23 ~ -D79 44.00 10.00L 2.70 0.09 O.lSL 12.00 l S.00L 0.008 20.00 23( 11 -079 33.00 100.00 L 10.00 0.008 0.008 0.008 SO. DOL O.OOB 120.00 2 4A -D79 20.00 100.00L 11.00 0.008 0.008 0.008 50. DO L 0.008 100.00 ..J 21, 8 -079 56. 00 100 . 0 0L 11 .00 0.008 0. 008 0.008 50.00L 0.008 1 50.00 ·21,(-079 32.00 100.00L 11 .0 0 0.008 O.OOB 0.008 50.00 L 0.008 1 50.00 21. D-D79 27.00 100.00 L 11 .00 0.008 0_0013 O.OOB 50. DOL 0.008 130 .0 0 ,..; 2 1.E ·D79 15 . 00 100.00L 10.DOL 0.008 O.OOB 0.008 50. DOL 0.008 69.00 21, F-D7 9 11 .00 100.00L 10 .00 O.OOB O.OOB 0.008 50. DOL O.OOB 260.00 26A-079 14 . 00 100.00L 17.00 O.OOB 0.008 O.OOB 50. DOL 0.008 450.00 .) 269-D79 37.00 100.0 0L 17 .00 O.OOB 0.008 0.008 50.00 0.008 31,0.00 26(·079 52_00 100 .00l 16.00 0.008 O.OOB O.OOB 110.00 O.OOB 220.00 26E-D79 28 0 .00 100.00L 19.00 0.008 0.008 0.008 O.OOH 0.008 360.00 ,.J 27(-D79 28.00 100.00L 1 2.00 O.OOB O.OOB O.OOB O. OO H O.OOB 220.00 2 7 (R-079 2 1 .00 100.00 l 11 .00 0.008 O.OOB 0.008 O.OOH 0.008 170.00 3 0 A~079 36.0 0 10.00L 3.20 0.30 0.18 18.00 71. 00 O.OOB 79.00 J 32 A-079 46.00 10 0.00L 1 2.00 O.OOB 0.008 0.008 50.00l 0.008 270.00 33 A-D79 30.00 100 .0 0L 11.00 0.008 0.009 O.OOB 50.00L O.OOB 54.00 3 5~, -D 7 ~ 20. 0 0 1CO~ 00 C 10.00L 0.0 08 O.OOB O.OOB SO. DOL O.OOB 20.00l 

.(?- .... -

or:-



J Table 10.--Travertines-continued 

SAMPLE V ppm-S W ppm-S; V ppm-S 1fb ppmNA 
~) Vb PPIIl-S Zn ppmAA In ppm-S Zr pplIINA Zr ppm-S 

338-080 3.60 10.0Cll 1.80 0.008 O.1Sl O.OOB 23.00 0.008 27.00 33(-080 36.00 10.00l 4.30 o.ooe 0.23 0.008 15.00l 0.008 79.00 ") 33E-080 20.00 10.00l 4.50 0.008 0.21 0.008 15.00l 0.008 45.00 35A-D79 44.00 100.00l 13.00 0.008 0.008 O.OOB O.OOH O.OOB 140.00 35AR-D80 18.00 10.00l 3.30 O.OOB 0.22 O.OOB 15.00L O.OOB 170.00 , 
35S-079 56.00 100.00L 13.00 O.OOB O.OOB O.OOB O.OOH O.OOB 220.00 

" 

35BR-D80 15.00 10.OOl 1.50l 0.11 0.15l 12.00 15.00l 0.008 28.00 35(-079 64.00 iOO.OOl 14.00 0.008 O.OOB O.OOS O.OOH 0.008 250.00 ~''', 

350-079 66.00 100.DOL 12.00 0.008 O.OOB 0.008 D.OOK 0.008 70.00 36A- D79 20.00 100.OOl 10.00 0.08l 0.008 0.006 50. DOL 0.008 81.00 368-079 25.00 100.00L 10.00 0.008 0.008 O.OOB 50.00l 0.008 210.00 36C-079 94.00 100.00l 23.00 0.008 O.OOB 0.008 50. DOL 0.006 310.00 36D-D80 11 _ 0 0 10.00L 1.80 O.OOB 0.18 O.OOB 15.00L 0.006 83.00 37A-079 11 0.00 100.00l 31.00 0.008 O.OOB 0.008 50. DOL O.OOB 280.00 37D-D79 83.00 100.00l 34.00 2.72 0.006 O.OOB 50. DOL 165.00 270.00 37DR-D79 91.00 100.00l 37.00 O.OOB 0.008 O.OOB 50. DOL O.OOB 300.00 37E-DBO 57.00 10.00l 8.90 1.91 1.60 37.00 77.00 131.00 76.00 39A-079 2'3.00 100.00l 10.00 0.07 0.008 O.OOB 50.00l 0.008 63.00 398-D79 58.00 100.0OL 10.00l 0.009 0.0013 0.006 50.00l 0.008 56.00 39C-079 100.00 10.00l 15.00 0.008 1.40 O.OOB 100.00 O.OOB 110.00 40A-079 63.00 100.0GL '1.00 0.15 O.OOB O.OOB 50. DOL 0.006 230.00 --J 41A-Di9 180.00 100.00l 28.00 O.OOB O.OOB O.OOB 50.00l O.OOB 100.00 In 
42p.-D79 21.00 100.ODL 10.00L 0.006 O.OOB 0.008 50. DOL O.OOB 63.00 43A-079 [,6.00 100.00L 21.00 0.008 0.008 0.008 O.OOH O.OOB 220.00 82A-DBO 7.80 , O.OOl 1.60 0.008 O.lSL O.OOB 15.00l O.OOB 15.00 84A':080 24.00 10.00L 2.80 O.OOB 0.16 0.006 81.00 0.006 40.00 ' i 
8SA-D80 14.00 10. DOL 1.50L O.OOB O.1SL 0.008 15.00L 0.008 52.00 86A:-080 19.00 10.00l 2.70 0.14 O.lSl 18.00 130.00 O.OOB 32.00 868-D80 16.00 iO.OOL 2.50 0.006 0.15l C.OOB 15.00l O.OOB 33.00 87A-nBO 13.00 10.00L 1. SOL O.OOB 0.15L O.OOB 15.00L O.OOB 31.00 898':"080 n.oo 10.DOl 3.BO 0.008 0.22 0.006 15.00l O.OOB 60.00 9QA:-DBO 47.00 10.GOl 9.00 O.OOB 0.62 O.OOB 84.00 O.ooe 73.00 '\ 91A-D80 91.00 lD.OOL 7.10 0.008 0.72 O.OOB 15. DOL 0.008 150.00 921\-080 2~ • 00 10.0 Cil 6.30 O.OOB 0.41 O.OOB 1S.00l O.OOS 26.00 93A-D80 200.00 10.00L 3.00 0.' 0 0.51 18.00 15.00l O.OOB 95.00 938-030 [,2.00 0.008 1. SOL O.OOB 0.1Sl O.OOg 63.00 O.OOll 96.00 93(-080 100.00 10. DOL 2.60 O.OOll 0.20 O.ODS 1S.00l O.UOB 43.00 94A-080 8.60 10.00l 2.60 0.008 0.1 SL O.OOB 15.00L 0.008 41.00 948-080 n .00 iO.OOl 3.30 O.OOB 0.21 0.008 15.00l O.OOB 85.00 94D-D80 19.00 10.00l 4.60 0.09 0.24 16.00 15.DOl O.OOB 63.00 9SA-D80 99.00 10.00l 3.30 O.OOB O. 1 5l O.OOB lS.00L O.OOB 91.00 9711-D80 Z5.00 10.DOl 4.S0 0.009 0.31 0.008 lS.DOl 0.008 47.00 99A-D80 5.50 10.OOL 2.90 O.OOB 0.15l O.OOB 15.00l O.OOB 27.00 iOOA-fl80 6/..00 lO.DOl 8.00 O.OOB 0.73 O.OOB is.OOl O.OOB 77.00 ) 1[,00-D')0 51..00 10.OOl 3.60 O.OOB 0.1 5L O.OOB i5.00L O.CLlB 56.00 100(-D80 100.00 10.00L 9.10 O.OOB 1. 20 O.OOB is.OOl O.OOB 83.00 101 ~-DI\O 21,.00 10.00l 5.10 O.OOB 0.42 O.OOB 1 5.0 OL O.OOB 80.00 '\ 102A.-DilO 29.00 10.00l 5.10 O.OOB 0.1SL O.OOB 140.00 0.008 52.00 101.,1\-D80 43.00 10.00l 5.10 0.008 0.15l 0.008 is.OOL O.OOB 75.00 105A-D80 4'.00 iO.OOl 7.90 0.91 0.20 40.00 90.00 38.00 77 .00 



"'I 

Table 1D.--Travertines-continued 

Si~MPlE V ppm-S W ppm-S Y ppm-S Vb ppmNA Yb ppm-S Zn ppmAA In ppm-S Zr ppmNA Zr ppm-S 

106A-D80 35.00 10.ODL 6.00 0.52 0.59 29.00 1S.00l O.OOB 90.00 106B~080 50.00 1 D.OOl 2.00 O.OOB O.1Sl 0.006 1 S. DOL 0.006 59.00 106C-030 86.00 10.00L 3.20 0.006 O.15l 0.008 130.00 0.008 76.00 106D-D80 81.00 10.00l 2.00 0.006 0.15l 0.006 1S.00l O.OOB 32.00 107A-oaD 55.00 10.00L 4.90 0.008 0.15L O.OOB 140.00 0.006 110.00 , 
107e;D80 42.00 10.OOL 7.80 0.006 0.55 O.OOB 15.00l O.OOB 100.00 

., 
107(-080 38.00 10.OOL 2.10 0.008 O.15l 0.006 15.00l 0.006 33.00 
107D-D80 .1,0.00 10.00L 3.30 0.008 0430 0.008 120.00 0.008 85.00 
10 7E-()80 20.00 10.00l 1.S0L 0.006 0.1Sl O.OOB lS.00l 0.008 38.00 108A~D80 89.00 1D.00l _5.30 O.OOB 0.38 0.008 15.00l O.OOB 82.00 
108B-DaO 140.00 10.00L 4.50 O.OOB 0.50 0.008 15. OOl o.ooa 56.00 
108e-D80 59.00 lO.OOl 3.80 0.008 0 .. 29 O.OOB 15.00L O.OOB 110.00 
103D-080 87.00 10.00L 1,.90 0.008 0.59 O.OOB 15. DOL O.OOs 56.00 
110A-08D 160.00 i0.00L 4.10 O.OOB 0.45 0.006 1S.00L O.OOB 34.00 1111\-080 86.00 10.00L 2.20 0.11 0.27 14.00 15.00L O.OOB 170.00 1118-080 23.00 10.OOL 4.20 O.OOB 0.23 O.OOB 40.00 O.OOB 140.00 11Z!\-D80 7.60 10.00L 1.50L O.OOs 0.15l 0.008 15.00l O.OOB 3.50 

'-.l 113A~D80 11.00 10.00L 2.20 0.006 0.15L O.OOB 51.00 O.OOB 36.00 
~ 1138-D80 20.00 10.00l 1.S0L O.OOB 0.1SL O.OOB 1 5.0 Ol O.OOB 70.00 11411-1)80 20.00 iO.OOL 1.S0L O.OOB O.lSL 0.008 1S.00l O.OOB 48.00 

11SA~D80 18.00 10.00L 10 SOL O.OOB 0.15l O.OOB 15.00L O.OOB 160.00 1158-080 28.00 10.00L 1.S0L O.OOB 0.15L O.OOB 15.00L O.OOB 56.00 1156-D80 49.00 10.00L 4.90 O.OOB 0~44 O.OOB 77.00 O.OOB 96.00 116A-D80 28.00 10.00l 5.00 0.65 0.49 40.00 73.00 79.00 91.00 
1178-D80 44.00 10.00l 5.60 0.008 0.22 0.008 15.00L O.OOB 110.00 117C':D30 19.00 10.00L 1.80 0.008 0.1SL 0.008 52.00 0.008 110.00 
1170-080 26.00 10.00L 2.50 D.OOB 0.25 0.0013 100.00 O.OOB 90.00 

j 

) 

., 

.j 

...: 
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I ''''l ·Table 2A.--Statiat1cal data for Hopi Buttes ~onchiqu1tea 

I TRANS- MEAN Oil STANDARD OR VAL I D PERCENT I () VAR1A8LE FORMATION MINIMUM MAXIMUM GEOM. ME AN GEO,.,. DEV. VALUES ASSIGNEO QUALIFIED n I S;027,-x None 38.10 42.60 39.95 1.43 10 0 0 i (') At20H-x loq 10.00 12.50 11 .31 1.08 10 0 0 () T-FeZ03X log 9.61 15.20 13.11 1.14 10 0 0 1 "'9 0 )(-]( log 5.98 11.60 7.66 1. 26 10 0 0 I 
I 0 CaO'J(-x log 10.40 13. 60 11.94 1.09 10 0 0 n Na20X-x log 2.40 4.00 3.19 1.19 10 0 0 K 2 O;:-J( log 0.69 2.1(> 1.30 1.44 10 0 0 <) Ti02%-X None 3.27 "./,8 3.98 0.40 10 0 0 0 P20Sl:-x L09 0.86 2.00 1. 50 1.H 10 0 0 Mn(\t-x log 0.13 0.23 0.18 1 .21 10 0 0 D f'l;-AA None 0.10 0.16 0.14 0.02 11 0 0 (1; T-S1;-AA lo,] 0.01 0.09 0.03 1.80 11 0 0 Sa PP'll-S None ;61l.00 1100.00 691.14 208.49 14 0 0 0 Be PP",-S None i.40 3. 70 2.26 0.71 14 0 0 C Co pr"'-S None 27.00 52.00 ~8. S7 8.72 14 0 0 (r ppm-S log 17.00 370.00 163.66 2. 31 14 0 0 () Cu Dpm-S None B.OO 77.00 57.43 16.09 14 0 0 t) La ppm-S log 39.00 130.00 69.97 1.47 14 0 0 "0 opm-$ Lo') 1.00- 34.00 1.75*. 5.06-· 9 0 35.71 () Nb pom-S I'.'one 30.00 95.00 56.57 22 .12 14 0 0 () Ni ppm-S log 24.00 210.00 95.68 1.83 14 0 0 Pb opm-S None S. 10 17.00 10.03* • 3.17 •• 14 14.29 0 (> Sc Dpm-S loq 9.60 25.00 15.31 1.33 14 0 0 ('.) '-l Sn DP'l>-$ None 1.13 7.50 2.60") ( 1.81*.) 14 50.00 0 -..J Sr pp .. -S None \100.00 2200.00 1S4S.00 425.76 14 0 0 

'I' V ppm-S 1lone 95.00 190.00 136.79 32.20 14 0 0 () y Dpm-S Log 9.80 42 .00 18.20 1 • ~ 1 14 0 0 In pprn-S log 94.00 290.00 171.49 1 •. S! 14 0 0 ') lr pp",-S log 1150.00 710.00 246.48 1.58 14 0 0 () (e ppm-S log 63.00 0 ) 240.00 109.43" 1.65-· 13 0 7.14 Ga p" .. -5 None 16.00 29.00 20.e6 3.70 14 0 0 I,) Vb DP"'-S None 0.60 1.90 1 • 2 1 0.41 13 0 0 0 Nd op",-5 None 32.00- 86.00 34.0S·. 31.91" 7 0 46.15 E" ppm-S None 2.20. 6.30 2.69.- 1.81 •• 8 0 38.46 (5 ppmAA log 1.00- 71.00 1 .31 •• 4.40'. 10 0 23.08 0 
l-(X-AA Log 0.13 1. 4 2 0.37 2.72 4 0 0 ,) Org C);AA log 0.07 o.:n 0.19 2.02 .. 0 0 V (tit C%AA Lo~ 0.06 1.05 0.17 3.63 4 0 0 Fe %- riA None (\.00 10.1.0 9.10 0.85 10 0 0 U K% -N A rlone 0.51 1.68 1. 04 O.H 10 (] 0 i.,.. Na1:-NA log 1. 91 2. 97 2.37 1. 1 8 10 0 0 As ppm~A log 1.10 27 .00 4.54 3.00 11, 0 0 .J Sa ppmNA log lIO?OO H90.00 1001 • ~ 8 1.22 10 0 0 l., (0 ppmNA Log 39.30 .. 3.10 45. S 1 1. 12 10 0 0 (r P f"llfJtJA ~on~ 25.00 396.00 204 • .60 , 32.63 10 0 0 (; ($ DI>",NA Log 0.57 69.110 1. 78 3.99 11 0 0 111 orm:"JA ~J() n ~ 6.12 12.30 9.58 1. 94 10 0 0 1I D~mAA log 10.00 47. 00 20.96 1.54 11 0 0 U Mn DpmNA Nonf" 1060.00 1680.00 14 33.00 BO.61 10 0 0 ~h p;>mAA t/onl! 10.00- 41.00 13.17 •• 14.29*. 7 0 36. :56 Sb IOP"lN4 None- 0.07· 0.27 0.1 s •• 0.08·. 8 0 11. 11 () S. pp",NII ~Jon~ 994.00 2250.00 1740.40 "H.17 10 0 0 Ta ppmNA log 4.n 9.03 6.55 1.31 10 0 0 
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Table ZA.--Statistical data for Hopi Buttes mODch1qu1tea-continued 

T h rpmNPI Log 6.40- 17.00 
0 iU p"",ON Lo,} 2.57 9.00 

In op",AA None 124.00 232.00 
Zr ppmNA ~lone 256.00 58~.00 

I') Sc Pl'mrO, log 14.10 21.90 
La ppm~A log 6S.00 140.00 
Ce ppmNA Log 133.00 268.00 

0 Nd ppmNA log 65.50 123.00 
$m 03JmNA None 12.00 22.60 
Eu ppmNA \.09 3.23 6.02 

10 Gd opmtlA None 8.31 17.80 
Tb DpmNA None 1.05 1. 95 
Dy DpmNA Ilone 5.23 10.50 

0 YO pprnrlA log 1.34 2.47 
lu ppmNA IlonO! 0.19 0.36 
F .. OX Non .. 2.66 7.55 

0 I-ItO·% None 1.01 3.15 
1120-'1; log 0.29 1.30 
C02t log 0.05 4.97 

0 
"lower or upper limit of detection 
"P~r4meters calculated frOM censored populations 

\""-'1 --Parenth"""s indicate Questionable statistics 
O~ 
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10.01" 1.39 •• 13 
4.17 1.41 14 

160.00 34.55 10 
431.60 103.0 10 

18.18 1.16 10 
9(.45 1.28 10 

190.16 1.28 10 
92.41 1 .25 10 
17.23 3.83 10 

4.71 1.23 10 
12.91 2.62 10 

1.53 0.32 10 
8.18 1.69 10 
1.88 1.24 10 
0.28 0.06 10 
5.84 1.52 9 
2.24 0.67 9 
0.79 1.58 9 
0.87 3.52 9 

0 7.14 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
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Tablp 2B.--Statistical data for Hopi Buttes limburg!te tuffs • 
.... 

TRA'lS- ~EAN OR STANDARD OR VALID PERCENT , VARXABLE FORMATION MINIMUM MAXIr.:UM GEOM. MEAN G E O~'. DEV. VALUES ASSIGNED QUALIFIED 

F 7.-" A Non€' 0.05 0.22 0.1 1 0.06 12 0 0 
~ T-S:;-AA Log 0.02 0.52 0.06 2.47 12 0 0 

Fe7.-S None 0.66 20.CO* 6.02** 3.1l4** 21\ 0 3.45 
Mg7.-S LuS C.SO 10.00 2.(14 2.00 29 0 0 

:II (a7.-S Loq 0.33 26.67 6.97-* 2.75·· 29 17.24 0 
T ; .. ~ - ~ LOCl 0.00 2.40 0.50·· 4.42** 29 20.69 0 
I"n 0;:,,,,-$ LC'g 2(10.[10· 6001l.0D 1052.45·· 2.34** 28 0 3.45 

) Ag p~",-S Log O.IlS 2.50 0.54 •• ) 3.91··) 29 55.17 0 
B por-S ~C'ne 3.45 no. 00 26.75··) 31.51*.) 29 48.28 0 
F'a ",m-S Log 46.00 23f)1l.00 591.82 2.59 29 0 0 

~ Be rf'r.-S I'on e 1.00· 6.70 1.65·* 2.27*. 18 0 37.93 
Co pr'm-S Log 8.50 210.00 29.91 2.1 8 29 0 0 
Cr r'~' rr!-S Leg 1.60 1500.00 64.e2 3.86 29 0 0 , Cu PPCl-S Log 4.20 70.00 25.36 2.18 29 0 0 
La p r',,"-S Lo q 7.50 270.00 69.75*- 2.44*. 29 , 3. 79 0 
i~O or'n-S Leg n.75 1600.00 12.32*·) 6.12··) 29 48.28 0 

) ~!b () I "'-~, Log 2.40 130.00 29.79**) 2.42**) 29 37.93 a 
'4; ot!'r,-S L01 9.30 940.00 89.91 2.86 29 a a 
Sc pr'rn-S Log 10.00·) 70.00 12.02·· 2.25*· 23 0 20.69 

) s r ~:pn-S Log 150.00 5000.00* 1607.45*- 2.36-· 26 0 10.34 
V pp"'-S Log 43.00 no.oo 108.80 1.57 29 0 0 

~ y pfJrn- S LO<j 1 .50. 84.00 23.14 •• 2.18-· 28 0 3.45 

!J in prm-S Lc g 50.00· 400.00 67.45*· 2.73·· , 5 0 44.44 
l r pp",-S Log 58.00 1000.00* 335.27-* 2.27·- 27 0 6.90 
5 ; :~- s rJone 2.00 30.00 13.81*· 7.19·. 29 17.24 0 

) U;'-S Log 0.05· 6.70 2.92·- 2.73·· 28 a 3.45 
~Ja~~-S fJone 0.15*) 3.00 1.28·· 0.77-. 28 0 3.45 
'( %- s Loy 0.70·) 5.00 1.19* .. 2.09 •• 28 0 3.45 

i~ Ce ppm-S Log 47.25 510.00 129.92**) 2.03**) 27 44.44 0 
Ga PP"l-S Loq 1 .1 3 30.00 13.11·* 1.94*· 29 '3.79 0 
As 00'"1'\; L0g 1.30 720.00 20.13 6.59 22 0 0 

:;, I, i o pm '\ II Log 1.00 77. 00 16. ?7 2.90 13 0 0 
:~b ppmllil No,"," 0.75 73.00 29.31-. 21.24 •• 13 15.38 a 
$", ppm-X Loq 0.10· 32.00 0.23* • 17.71·. 1 4 0 39.13 

~ u opm~:-: Log 1.85 1450.00 37.71 6.40 29 0 0 

·lol.ler or- upper li",it of detection 
;tI 'If*Parameters calculated from censored populations 

'--Parentheses indicate Questionable statistics 

iI 

ib 

i) 

~1 

i 



'fable 2C.--Statistical data 

TIl A N S-
VARIABLE FORr1AT rON MINIMur1 MAXIMUM 

Fet-S Log 0.25 20.00" 
Mg%- S log 0.12 11.[')0 
Ca%-S log 0.21 20.00"') 
T i :::-$ log 0.02 1.50" 
~'n PP'll-S loq 200.0n. 2200.00 
8 ppm-S None 3.45 140.00 
8~ ppm-S log 39.00 1700.00 
Be ppm-$ None 0.50 7.80 
Co ppm-S Log 1.00* 2no.00 
Cr ppm-$ log 1 • 1i 0 150.00 
Cu p(,m-S Log 2.70 101 .00 
La ppm-S Log 7.50 170.00 
Mo pp.,,-$ None 0.75 2666.66 
Ni pprn-S Log 6.60 540.00 
Sc pprn-S Log 2.20 17.00 
Sr pp",-S Log 190.00 5000.00· 
V ppm-S Log 1l.50 580.00 
y o::>m- S log 20.00*) 64.00 
In ppm-S Log 11. 25 230.0Q 
Z r ppm-S log 38.00 1000.00* 
S i :~- S Log 3.50 53.33 
Al%-S log 0.26 7.20 
Na%-S Log O. 11 3.08 
K %-·S Log 0.15 2.50 
p :::-. s Log 0.01 1.60 
Ga ppm-S Log 1 • 1 3 30.00 
As ppmA~ lo'J 2.20 120.00 
U ppmDN Lo::! 2.74 1450.00 

"Lower or upper lim i t of detection 
.... Pa ramet ers; calculated from censored populations 

--Parentheses indicate questionable statistics 

00 
o 

for Hopi Buttes clastic rocks 

MEAN OR STANDARD OR VAll D PERCENT 
GEOM. MEAN GEOM. DEV. VALUES ASSIGNED QUALIFIED 

2.25** 2.88** 29 0 3.33 
1 .52 2.83 30 0 0 
? .1J7- * 4.Z2*· 24 0 20.00 
0.22-· 3.44*· 29 0 3.33 

771.96-· 1.89** 29 0 3.33 
27.72-·) 34.83*-) 29 51.72 0 

348.83 2.6l. 30 0 0 
1.77-·) 1.07*·) 30 53.33 0 

14.BIl*· 2.72** 29 0 3.33 
27.93 2.53 30 0 0 
14.79 2.26 30 0 0 
42.19"* 2.17*. 30 10.00 0 

207.92**) (634.13") 27 I, 4.44 0 
46.39 2.63 30 0 0 

7.51**) 1.61**) 30 50.00 0 
1128.89*· 2.36-· 27 0 10.00 

59.96 2.21 30 0 0 
16.11** 1.91 •• 29 0 3.33 
50.63*·) 1.87**) 26 61.54 0 

248.45** 2.54*" 28 0 6.67 
13.89") 1.93**) 30 30.00 0 

2.27 2.28 30 0 0 
0.61*. 2.25·- 30 10.00 0 
0.97 2.19 30 0 0 
0.09*.) 3.64**) 3') 43.33 0 
8.56**) 2.02**) 30 43.33 0 

15.65 3.51 19 0 0 
53.14 5.53 30 0 0 



Table 2D.--Statistical data for Hopi Buttes travertines 
') 

TPflNS- MEAN OR STANDARD OR VAll D PERCENT 
) VAI~If..BLE FORNATION MINIMUM MAXIMUM GEOM. r~ E AN GEO",. DEV. VALUES ASSIGNED QUALIFIED 

F e:r.-S Lo'1 0.04 26.67 1.02*· 3.26*· 120 5.83 0 
Mg :1,- S ~!O ne 0.10'<> 14.00 5.43** 4.39·· '19 0 0.83 

Ca~:-S No"1':' 2.CO 42.67 21.73*·) 3.87*·) 120 31.67 0 
T i;;- S L 0·, 0.00 1 • 10 0.04·- 2.81.* 120 15.83 0 

) Mn r)~f"\ - S loq 140.00 7400.00 999.59·* 2.22·· 120 2.50 0 

9a ppm-S Lo,) 20.00*) 4800.00 79.39 •• 2.87** 117 0 2.50 
Co ppm-$ Log 1.00' 170.00 9.49*" 2.63-· 1 18 0 1.67 

• C r (l P"'·- S Lo Cl 0.75 130.00 6.42"* 3.13·· 120 9.17 0 

Cu iJPrc-S Lo g 1.00 • 240.00 6.52·* 2.07·· 119 0 0.83 

La pp",-S Log 7.5') 200.00 21.99**) 2.46··) 120 35.83 0 

:-10 00 rc -S Loo:; 0.75 1300.00 15.09·*) 3.70*·) 109 33.03 0 

~J 1 0:JI'C-:> Lag 1 • 50 .. 810.00 33.73·· 3.07** 119 0 0.83 

Sc pp",-'; Lo,) 0.75 16.00 4.60*·) 1.39**) 120 45.83 0 

Sr ;:J~r.:-S Log lAO.on 5000.00·) 1636.15** 2.31·· 11 4 0 5.00 

V p;---,,-s Log 10.00*) 280.00 37.97*. 2.19-· 1 19 0 0.83 
y ppm- S Lo,) 1 • 1 3 )4.00 6.31** 2.39** 120 16.67 0 

Z r ~pm-<; Lo'l 2::1.00-) 900.00 102.'52*· 2.59-* 118 0 1.67 

SiX-S Log 0.13 53.33 3.20** ) 3.49··) 120 4 ').00 0 

.j, l '~- ~ LO,) 0.03 7.00 0.41*- .L01·· 120 20.00 0 

Na ":- 3 f'!Or"le (1.00 3.40 0.27*· 0.51** 120 25.00 0 

co K I. .-$ Log 0.05 3.60 0.25** 2.24** 120 2.50 0 
I-' T-C%-/\A ',0 n c 1.68 1 3. 10 10.73 2.20 62 0 0 

Org C'{AI\ Log 0.01. 2.08 0.36** 3.75** 58 0 6.45 

C b 'c CI.IIA !'Jane 0.60 12.64 10.12 2.29 62 0 0 

I\s 00"'';; Log 0.70 500.00 14.75 3.66 97 0 0 

U p"",D 'J Log 1.58 451 .00 40.15 3.52 120 0 0 

*Lol.jer or upp~r I. ; iT>; t of dl>tection 
**P,)rameters calculated fro'll censorej populations 

--:~a r<:;nt heses ;ndicate.ques:ionable statist; cs 

> 
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SiOZ:,-X 
<Al ;>OH-x 
'T-FeZi)3X 
or-g{)'t-X 

-CaOl:-X 
+Na:?O't-x 
oK20l;-x 

TiOZl;-X 
-p2057.-x 
O"',,07.-x 

r7.-AA 
... T-S~-~l\ 

'1" pp",-S 
Cu PDm-S 

°Mo pprn-S 
'1b ppm-S 

<to N ; 1'om-S 
Pt> ppm-S 
V ppm-5 

.y pom-S 
Ga onm-$ 

-AS "p",A~ 

oRa ppm'JA 
*Co P ()'n~J A 

Cr 01'''''''\ 
'Cs t)pmrl A 

Hf pnmNA 
*l i ppm~A 

Sb PDm~J 1\ 

Sr pp."f~ 1\ 

• r J ppmtJA 
*Th ppmrg 
.1) Pnn DrJ 

In 1'pnAA 
Z r pnmr,:l\ 

'Sc rormNA 
"La opm'JA 
·c~ pp",flA 
-rJd DpmNA 

Sm PiOmNA 

'(u ppl'l'JA 
C,d pp"flA 
Tb ppmNA 
Dy ppmrlA 

'vb ppm'lA 
Lu ppmNA 
FE-Or. 
H2O"': . H2O-X .. C02:1: 

Table 3A.--Correlation coefficients for Hopi Buttes monchlquites 

~i02:t-X Al203X-X' T-Fe7.o3X· MgOX-X CaOX-X Na20%-X • KlOX-X Ti02X-x P20SX-x • MnOX-X 

•••••••••••• n.l~1 10) -D.B]I 10) 0.'1' 10) -O.OZI 10) -0.741 10) 0.521 10) 0.211 10) -0.52' 10) -0.851 10) 
•••••••••••••••••••••••• O.OS( 10) -0.74( In) O.ORI 101 -D.ll1 10) 0.S4( 101 0.641 101 0.411 10) -0.011 10) 
•••••••••••••••••••••••••••••••••••• -0.071 In) -0.581 101 O.BZI 10) -0.401 101 -0.001 10) 0.571 101 0.801 10) 
•••••••••••••••••••••••••••••••••••••••••••••••• -0.51' 10) 0.07' 101 -0.511 101 -0.S81 10) -0.74' 10) -O.OVI 10) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -i).S21 10) 0.52' 10) 0.521 10) 0.541 10) -0.201 10) 
......................................................................... -0.571 10) -0.1l( 10) 0.~6( 10) D.801 10) 
••••••••••••• " ........................................................................ 0.48( 10) O.ll( 10) -0.201 10) 
..................................................................................................... 0.34' 10) -0.151 10) 
............................................................................................................... 0.651 10) 

"Log data were used in calculation 
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Slo2t-K 
oAlllon-X , . 
.T-F~203x 

''190X-~ 
'C,)O);-X 

n o".2o?:-x 
*,(CO);-X 

Ti 02r-x 

" ·p,>o5%-x 
-MnO%-X 

FX- A A 
0 -Y-S!-AA 

Ae ppn-5 
(v pp"'-S 

0 -140 ppm-S 
Nt> ppn-S 

*Ni PPM-S 
0 PI;. PJ'lm-S 

V ppm-S 
.y npm-S 

0 Ga ppm-S 

OJ 
-As ppmAA 

LV *R. ppm~J ~ 

0 ·CO ppmNA 
(,' PPI'lfJA 

*(S p"m:JA 
'4) HI ppm~JA 

*Li ppmAA 
Sb ppMNA 

0 Sr ppmN~ 

.ra p"nNA 

• Th ppmllA 

0 .U ppmO:1 
10 ppmAA 
Zr p~,mIJA 

Q -Sc pnmfJA 

"La ppmNA 
oCe ppmllA 

~ *r;c pp'1lNA 
Sm ppmrJA 

• Ev pp:nNA 
() Gd ppmNA 

Ttl ppmrJA 

OJ' ppll'NA 
Q 'Yb pp.-rlA 

LV ppmtlA 
FeOr. 

() H2O'): 

· fllO-X 

· COll 

Tabll! 3A, continued 

n:-AA T-S%'-AA .. Se ppm-S Cv flP"-S 140 pp.-S* Nb Pp.-S Nt pp.-S- Pb pp.-S v pp.-S \' pp.-S • 

-0.l3( 10) O.OS{ 10) -D.OS! 10' O.t?e 10) O.ZS( 10) -0.1S( 10) 0.16( 10) -0.46( 10) O."( 10) -O.OS( 10) 
O.hOC 10) O.OlC 10) D.48( 10) -O.SR( 10) O.IS( 10) 0.3S( 10) -0.7S( 10) -0.04( 10) 0.2S( 10) 0.51( 10) 
0.25( 10) -O.OZC 10) -O.l]! 10) -0.07C 10) -0.S4C 10) -0.09( 10) -0.19C 10) 0.48C 10) -O.37( 10) -O.tS( 10) 

-0.84( 10) 0.04C 10) -0.66( 10) 0.92C 10) -0.14( 10) -0.73( 10) O.SO( 10) 0.08C 10) -0.44( 10) -0.62( 10) 
O.SRC 1~) 0.4~( 10) 0.3~( 10> -0.4lC 10) 0.6S( 10) 0.46C 10) -0.04( 10) -O.ll( 10) O.lZ( 10) D.37( 10) 
0.n6( 10) -D.Z]I 10) n.DS( tOl -O.DSC 10) -0.53( 10) 0.06( 10) -0.25( 10) 0.56C 10) -0.3S( 10) O.OlC 10) 
D.?RC 10) D.2R( 10) 0.37C 10) -0.04C 10) 0.49C 10) O.lZ( 10) -0.18C 10) 0.13( 10) 0.42( 10) O.30( 10) 
O.BO( 10) 0.2?1 10) 0.47( 101 -0.46( 10) O.lS( 10) 0.l9( 10) -0.18( 10) O.OI( 10) 0.44( 10) 0.49( 10) 
O.~9C 10) -0.1'( 10) 0.72( 10) -O.6?C 10) 0.06( 10) O.SO( 10) -O.lSC 10) 0.52( 10) O.Z8( 10) 0.S9( 10) 
n.1S( 10) -0.121 10) 0.t9! 10) -0.0]1 10) -0.301 10) 0.l7e 10) -0.14( 10) 0.76! 10) -o.Z]e 10) 0.10( 10) 

•••••••••••• 0.421 11) 0.621 11) -0.l9C 11) O.57( 11) O.66( 11) -0.64( 11) 0.04( 11) O.SO( 11) 0.63( 11) 
•••••••••••••••••••••••• D.IOC 11) -O.lSC 11) 0.62C 11) O.tSC 11) O.OSC 11) -O.ZOC 11) 0.4S( 11) O.Z]C 11) 
•••••••••••••••••••••••••••••••••••• -0.39( 14) 0.46( 14) 0.S4( 14) -0.60( 14) O.!l( 14) 0.6S( 14) 0.94( 14) 
•••••••••••••••••••••••••••••••••••••••••••••••• -0.21C 14) -0.44( 14) O.lle '4) 0.31( 14) -0.01( 14) -0.34( 14) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0.3~( 14) -0.09( 14) -0.14C 14) 0.56( 14) 0.5SC 14) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••• -0.7ZC 14) 0.2S( 14) O.SIC 14) 0.81C 14) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -0.t8( 14) -O.OZ( 14) -O.56( 14) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -0.0]( 14) D.2'( 14) 
•• G •••••••••••••••••••••••••••••••• ~ •••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••• O.7S( 14) 
.........•..•..•. , .......................................................•...•....•.•••...•......••.•••.•••.••••..••••• 
..........•......................................•..•...•.•...•......•.•••..•..................••......••.•••.•.•••... ............................•...•.........•.........•....•.....•••.••...••......••.......•••.....•.•...••.•••..••.•••• 
............•.... ~ ....•.....•................•...•.•.• ...............................•................................ ...............................•..................•.•..•....•••..••.....•••.......•..•....•..•...••...••••..•.••••.••• 

................................. ~ ................................................................................... . 

•...•...••..•...• ~ ...•.................•...........•.. ..•...........••.••...............•...••...•....••.••.••.••.•••• ....................................................................................................................... 
·················~·· •• • ••• • ••• ••·••· ••• ·.·8·· •• • ••• •· •..•••••••••••••••••••••••••••.•.••••.•••..•••••••••••••••••••••• 
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Tabl~ lA, continu~d 

," , 

Ga ppm - S As pp .. AA-
() 

a. ppaNA- (0 p pa"'A· (r ppmNA Cs ppaNAo H f ppaNA l i pp,"'A+ Sb ppaNA Sr PPIINA 
(' 

5;Ol%-. O. O( 10) O. fI7 ( 10) O.1 6C 9) 0.211C 9) O. lH 9 ) 0.03t 10) -0 . 63< 9) -0.6l( 10) -0. 15< 8) -0.41 ( 9) 
o" I?03X - x 

0 -T - f~203x 

0 . 78 ( 10 ) - O.08 C 10) o. ~t\( 9) -0.18C 9) -O.OJ< 9) -0.1 1\( 10) 0.32 ( 9) -0.14 ( 10) -0.16( 8) 0.36( 9) 
0 .(l 6( 10) - 0.47( 10) - 0.1 H 9) -0 .4 3! 9) -0. 86( 9) -O.OS( 10) 0.70( 9 ) 0.31 ( 10) -0. H( 8) 0.42< 9) o 

. M\lOX - X - O.S3( 10) - 0 . 47( 10) -0.18 ( 9) D.B( 9) 0.76( 9) 0.09C 10) -0.66( 9) -0.O6 ( 10) -0.38( 8) -0.57( 9) 
oCa(lX - 1 

0 · NaZOt - X 
- (\ . 18 ( 10) O.R !'>C 10 ) -(l. Ol( 9) -O. HC 9) -0. II ( 9) 0.19( 10) O. l3C 9) 0. 19 ( 10) O. H( 8) 0.31 ( 9) 

(l.(14 ( 10) -O.47( 10) -0.26( 9) - O.OSC 9) -O.I>H 9 ) O. HH 10) O.52C 9) 0.3S( 10) -O.H( 8) 0.19 ( 9) «) 

- K2f1 %- X O. SO( 10 ) 0.23C 10) 0.73 ( 9) - 0.l8! 9) 0.07( 9) -0.10 C '0) 0.21( 9) -0.06( 10) 0.04( 8) O.SS( 9) 
Ti 02X - X 

0 o p20S %- x 
0.44C 10) (l . 14( 1(1) -0.17 ( 9) - O."\! 9) -0.4 4C 9) 0.3~C 10) 0.46( 9) -0.29( 10) -0.4 1C 8) 0.19( 9) 
O.S1( 10) 0 .40 C 10) O.3H 9) -0.S7 C 9) -0.19C 9) -0.04( 10) O.94( 9) 0.60C '0) O. H( 8) 0.8S< 9) o 

·l1nOX - X 0.21 ( 10) - 0. 21C 10) 0.211( 9) -0.29 C 9) -0.72 ( 9) - 0.06( 10) o .1l( 9) O.l6( 1 0) 0.14 C 8) o . 1l( 9 ) 

f% -"" 
oT-5%- A" 

0.37C 111 0 .44< 111 - 0.06! 10) - 0 .S7 C 1 n) -O.H ( 10) -0.13C 11) O.68( 10) 0.19C 11) O.lH 9) 0.54 ( 10) 
- O.{S ! 111 0 .22 ( III -O.lS C 10) -0.13( 10) -O. lH 10) -0.28 ( 11) -0.1l< 10) 0.18 ( 11) -0.0 1( 9) o.lse 10) • FI t' pp",-S O . ~OC 14 ) D. 41 C 14) o.n ! 10) -0.5S ( 10) -O.lA( 10) -0.22( 11) 0.77( 10) 0.42( 111 0.18( 9) 0.64( 10) 

{u ppm-S 
G oMO ppm-S 

- n . 19( "0 - 0.47( 14 ) 0.031 10) 0.16 ( 10) 0.76( 10) 0.2SC 11 ) -0.5 1 ( 10) -0.11 ( III -O.SO( 9) -0.4S( 10) 
0 . 04C 14 ) O. ')4 C 14) - n.l0( 10) O.OS( 10) -O.H ! 10) - O.O8( III -O.OS( 10) 0.29 ( III -0.20C 9) 0.13 ( 10) 

., 
Nb ppm - S O. S2 ( 14 ) O.S 3( 14> 0.2? ( 10) - O.blC 10) -0.82 ( 10) -0.34C 11> 0.77 ( 10) 0.5b( 11 ) 0.S9( 9) 0.79 ( 10) 

oN1 prm-S 

! 
0 Pb ppm-S 

V ppm-S 
oy pp", -S 

G Ga C'pm-S 
oAs ppmAA 

~ oRa Pp lI NA 

- (1 . 73 C 14) - 0 .22 ( 14) -0. 30( 10) 0 . 81 ( 10) 0.81 ( 10) 0.34C 11) -0.66( 10) -0.32( 11) -0. HC 9) -O.b4( 10) 
n . 4R( 14) - 0. 22 ( 14 ) 0.46( 10) -0.01 ! 10) -0.29( 10) -O. lSC 11> 0.b8( 10) O. H( 11) -O.OS ! 9) O.SS( 10) 
0 . 01 ( 14) O. 4?C 14) -0.12 ( 10 ) -0 .18 ( 10) -0.26 ( 10) 0.0 1 ( 11> 0.20( 10) 0.13 ( 11 ) 0.01( 9) O.lSC 10) 
0.47( 14) 0.3R( 14) 0.0 1 ( 10) -O.SS C 10) -O.SS( 10) -D.22 C 11 ) 0.61( 10) 0.38( 11) 0.02< 9) 0.48( 10) 

• ••••••••••• - O.13( 14 ) 0.S8( 10) -0.60( 10) -0.S4( 10) -O.Z8 ( III 0.S4( 10) 0.15 ( III -0.0 1 ( 9) 0.56( 1 0) 
•• • •••••••• • • •••• ••• ••• • 0.14! 10) -0. 19( 10) -O. ll( 10 ) -0.14 ( 11 ) O.H( 10) 0.31 ( 11) 0.72( 9) 0.45 ( 10) 
•• • • •• • • • • • •• • ••••••••• • •••••••••••• -0.44 ! 10) -O.O O( 10 ) -O.3 1!( 10) 0.34C 10) 0.32 ( 10) 0.48 ( 9) 0.?2( 1 0) 

o 

o 

0 oCo ppmNA •• • ••••••••••••••• •••••••••••••• •• •••••••••••••• 0.11( 10) O.62( 10 ) -D.42 ( 10) -0.28 ( 10) -0.52< 9) -0.60C 10) • 
(r ppmN" 

(X) oCS ppmNA 
O .j::"- .. 1 ppmNA 

• •••••••••••••••••••••••••••••••••••••••••••.••••••••••••••• D.l2( 10) -0.66( 10) -0.51 ( 10) -0.09( 9) -0.54 ( 10) 
•••••••• • • •• • • ••••••••• •• ••••••••••••••••••••••••••••••••••••••••••.•••• -O.10( 10) -0.41< 11 ) -0.38C 9) -0.36 ( 10) 
•• •••• •••• • • • •••••••••• • ••••• • •••••••••••••••••••••••••••••••••••••••••••••••••••••• O.SO( 10) 0.33< 9) 0.81 ( 10) o 

-L'i p pmA P. • •• • •• ••• • • • • •••••••••• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• O.34( 9) G.b2( 10) 
5b pp.,ru 

0 Sr ppmNA 
•••••••• • •••••••••••••••••••••••••••••••••••• • •••••••••••••••••••••••••••••••••••••••••••••• •••• ••• •••• ••••• 0.S9( 9) 

o 
o T. PllmNA ....... . ..... . .....•... . ..•.....•.....•.................... ..•....... •..•...........•... ............ . ..... . ........... 
oT h ppmrH 

0 . U ppmO ~ o 
I n ppmAA 
l r ppm N" 

0 -S c pprn N' . •..... . .......... . .... . . ...... ..• ... .. ............................................................................... Q 

°La PP"' ''' '' 
0(" pr>m NA 

• o"'d pp .. ru ~ 

Sm pprn'.g 
oEu PD",NA 

Q Gd pp'!l!'H o 
Tb ppm"''' 
Dy pplllNA 

0 ·Vb ppmNA u 
Lu ppmNA 
F" 0% 

Q HlO *X ~ 

- 1120 - :'( 
+ (02X .. ........•....•.. . ...•.... .............. .................................................................•.•......... 

Q '-' 

0 \..., 

' ) , 

'\ 

\ I 



,) 

I') 

() 
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<:) 
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OJ 
lJ1 
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JI 

.1 
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, 0 
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Table lA, cont inued 

Til pp",N_. T h, pp .. NA. U ppIIION • In pp.AA Zr pp .. NA Sc ppmNA. La pplONA. Ce pp .. N .... Nd pplONA. S. pp .. N ... 

SI02l:-x -0.69C 9) -O.IlB( 10) O.lSC 10) -0.S7e 9) -0.62e 9 ) 0.71 ( 9) -0.64< 9) -0.69( 9) -0.70C 9) -0.69( 9) *AI203X-x 0.40 ( 9) O.SO( 10) 0.24( 10 ) 0.49( 9) 0.3H 9) -O.H( 9) 0.5S( 9) 0.36 e 9) 0.40( 9) 0.32 ( 9) .T-fe203x O.76( 9) -(1.10C 10) -O.OS( 10) 0.7S( 9) 0.72! 9) -0.6B( 9) 0.62( 9) 0.67( 9) 0.70( 9) 0.71 e 9) ."'gOX-X -0.69( 9) -O.SH 10) -0.04( 10) -0.S6( 9) -0.66( 9) O.S9( 9) -0.S9( 9) -0.6S< 9) -0.68e 9) -0.59C 9) °CaOX-X 0.22 ( 9) 0.13 ( 10) -0.1~( 10) -0.19( 9) 0.21 ( 9) O.07( 9) O.OS( 9) 0.1H 9) 0.15C 9) 0.13 ( 9) ONalO't-X 0.56( 9) O.16( 10) -0. H ( 10) 0.72 ( 9) O.S2( 9) -0.70( 9) 0.S8( 9) O. S6 ( 9) 0.55< 9) 0.61 ( 9) ·K20~-x 0.21 ( 9) 0.27 ( 10) 0.S8( 10) 0.11( 9) 0.18( 9 ) 0.12( 9) 0.14 ( 9) 0.13 ( 9) 0.17( 9) 0.21( 9) Ti02t-x 0.41 ( 9) 0.14 ( 10) -0. 2? e 10) 0.2Se 9) O.SO( 9) O.ooe 9) 0.10 e 9 ) 0.21( 9) 0.2S< 9) 0.27 e 9) *P20St-x 0.97( 9) 0.74 ( 10) O.lSe 10) O.SSe 9) 0.91 ( 9) -O.B2e 9) 0.9S( 9) 0.96( 9) 0.97< 9) 0.9Se 9) *MnO%-X O.IIS( 9) 0.34( 10) O.ISe 10 ) 0.S7e 9) 0.72 ( 9) -0.B4( 9) 0.B9( 9) 0.B7( 9) 0.87( 9) 0.90( 9) ft-AA 0.73( 10) O. H( 11) -O.lH III 0.S2( 10) 0.7l( 10) -0.47( 10) 0.47 ( 10) 0.S8( 10) O.bl( 10) 0.61( 10) 'r-S't-AA O.(H( 10) -O.IH 11) 0.04( 11 ) -0.01l( 10) -0.09! 10) 0.02( 10) -0.17C 10) -0.13< 10) -0.12( 10) 0.02C 10) A .. pp",-S O.IIO( 10) O.S6( 14) 0.16( H) 0.7" ( 1 0) 0.77 ( 10) -0.76( 10) 0.77( 10) O. 7S ( 10) 0.84( 10) 0.86( 10) (u ppm-S -1).61 ( 10) -0. S 1 ( 14) 0.20C 14 ) -0.56( to) -0.54! 10 ) O.b?( 10) -0.53< 10) -0.S8( 10) -0.58C 10) -0.53 C 10) ''''0 ppm-S o.ose 10) 0.2tH 14) -0.20( 11.) -0.11 ( 10) -0.06! 10) 0.06( 10) -D.l0( 10) -0.06C 10) -D.03( 10) O.OSC 10) Nb ppm-S 0.1\9( 10) 0.66( 14) 0.12< H) 0.82 ( 10) O.lS( 10 ) -0.92 C 10) 0.88( 10) 0.90( 10) 0.69 ( 10) 0.89C 10) >IINi pp",-S -O.79( 10) -D.70C 14 ) -1).05( 14) -0.89( 10) -D.66( 10) D.88C 10) -D.82( 10) -0.82( 10) -0.81( 10) -0.74( 10) Pb Dpm-S 0.6~( 10) 0.3S< 14) 0.24 ( 14) 0.63C 10) 0.66( 10) -0.43 ( 10) 0.66( 10) 0.64C 10) 0.66( 10) 0.70 ( 10) V ppm-S O.ISC 10) -O.D6( 14) 0.l8C 14 ) -0.D6( 10) 0.20C 10) -0.06( 10) O.OH 10) 0.07( 10) 0.17 C 10) 0.23C 10) ·v ppm-S 0.69( 10) 0.49( 14) O.Ob( 14) 0.6l( 110) 0.62( 10) -0.74( 10) 0.64( 10) 0.65< 10) 0.11 ( 10) 0.74< 10) G3 ppm-S 0.59( 10) fJ.SQ( 14) 0.14 ( 14 ) 0.7H 10) o.sse 10) -0.53( 10) 0.64( 10) 0.63C 10) 0.6'( 10) O.SS( 10) -As ppm,AA O.38C 10) /).29( 14) O.O4( 14) O.Ob( 10) 0.36( 10) -0.21C 10) 0.Z9( 10) 0.36( 10) 0.34( 10) 0.32< 10) ella Pl'mNA D.56( 10) 0.51( 10) 0.88C 10) 0.38( 10) 0.29( 10 ) -0.27 ( 10) 0.50C 10) 0.44 ( 10) 0.44 ( 10) 0.42( 10) 'Co PPIIINA -0.57( , 0) -O.52( 10) -0.47 C 10) -0.60( 10) -0.44 ( 10) 0.69( 10) -0.S6( 10) -0.S9( 10) -0.61( 10) -0.5H 10) ICr ppmNA -0.79( 10) -0.61 ( 10) 0.03C 10) -0.1I2( 10) -0.6S( 10) 0.5S( 10) -0.73 ( 10) -0.77 ( 10) -0.79( 10) -0.7S( 10) 6C. ppmNA -0.29( 10) -O.2S( 11> -O.49{ 11> -0.3S( In) -0.20C 10) 0.47C 10) -0.30( 10) -0.30e 10) -O.llC 10) -0.31C 10) HI ppmNA 0.Q6! 10) O.77( 10) 0.17 ( 10) 0.80( 10) 0.99( 10) -0.67( 10) 0.H7( 10) 0.92 ( 10) 0.93( 10) 0.93( 10) oll p p",A II (l.62( 10) O.SO( 11) 0.16( 11 ) O.SS( 10) 0.'7{ 10) -0.67( 10) 0.69( 10) 0.6B( 10) 0.67C 10) 0.68{ 10) Sb pp",IH 0.S8C 9) 0.62{ 9) 0.47 ( 9) 0.27 ( 9) 0.30( 9) -0.44 ( 9) 0.49( 9) 0.47< 9) 0.41( 9) O."! 9) Sr pp",NA 0.1I7( 10) D.82( 10) 0.S9( 10) 0.76( 10) 0.76( 10) -0.68e 10) O.BS( 10) 0.86( 10) 0.8S( 10) 0.6H 10) ola ppmN~ ............. O.SS( 10) 0.22e 10) 0.90( 10) D.9S( 10 ) -0.B2( 10 ) 0.93< 10) 0.97( 10) 0.97( 10) 0.97( 10) -Th ppnNA •••••••••••••••••••••••• -0.18( 14) 0.89C 10) 0.72( 10) -0.89( 10) 0.9S( 10) 0.91 ( 10) 0.B9( 10) 0.90( 10) 'U ppmO~ ........................................................................ 0.30( 10) 0.14( 10) -0.2S( 10) 0.35 C 10) 0.27 ( 10) 0.28C 10) O. B( 10) In pprA~ •••••••••••••••••••••••••••••••••••••••••••••••• 0.79( 10) -0.92( 10) 0.94( 10) 0.92 ( 10) 0.91 ( 10) 0.91C 10) 1r PPIIINA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -0.6?( 10) 0.B3( 10) 0.90e 10) O.92C 10) 0.91 ( 10) ·Sc prmN' •••••••••••••• ••••••••••••••••••••••••••••• 0 •••••••••••••••••••••••••••• -O.90( 10) -0.S8( 10) -0.8H 10) -0.86( 10) ·La PPIT'JNA. 
u* •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0.99( 10) 0.97( 10) 0.9S( 10) ·Ce ppn'IN' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• O.99( 10) 0.96e 10) ·~d pp"li'lA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Q.97( 10) SOl PI'I!lNA ....•.................•...•...........•..........................•....•..•...•...••.•......••....•.••••...•••..•....•. 

eEu ppmNA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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d ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Tb ppmNA ...............................................................•......................•.........................•....• 
Dy pp~,NA 

•••••••••••••••••••••••••••••• ••••••••••••• 0 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

*Yb ppm,NA .................................•...•..........................•.................•..................................• 
lu ppmNA ....................................................................................................................... Fe(l% ., ...................................................................................................................... H{(l+% ....................................................................................................................... 

• Ii 20-% 
... " ........................................ • 'J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. C02% 
0" ...................................................................................................................... 
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hbl~ 3A, cont inurd 

0 

-, fu ppmNA* Cd ppmNA Tb Pp .. NA Oy pp .. NA vb ppmNA* Lu ppmHA F.OX H20+X H2O-X • C02X .. 
a Si02X-x -O.6'l( 9) -0.61 ( 9) -0.73< 9) -D. 70 ( 9) -D.74( 9) -D.69( 9) -D.D6( 9) -0.67< 9) -D.50C 9) D.Dl( 9) *Al203l:-x 0.43 ( 9) D. 4;? ( 9) 0.29( 9) 0.44( 9) D.31\( 9) D. 4 7< 9) -D.6H 9) 0.17 ( 9) 0.Z6e 9) -0.07e 9) 1 <T-Fe20H 0.74 ( 9) D.7'f! 9) 0.70 ( 9) O. 7S ( 9) D.l0( 9) D.7DC 9) -0.02< 9) D.43 ( 9) O.H( 9) -0. so ( 9) (") 

*MgOl';-X -O.lO( 9) -0.lo0! 9) -D.S9( 9 ) -0.71 ( Q) -0.6T( 9) -D.ll( 9) D.OZ( 9) -D.S8e 9) -O.OS( 9) 0.34 ( 9) 'CaO%-X n.23( 9) 0.10 ( 9) O.IO( 9 ) 0.23< 9) 0.19C 9) 0.18( 9) -D.48C 9) 0.51C 9) O.05C 9) D. SSC 9) I} *Na20?:-X 0.52( 9) D.S9( 9) O.62C 9) D.S7( 9) O.56( 9) o.ste 9) D.SDC 9) 0.t9( 9) -D.DS< 9) -D.SS( 9) C\ *K?O't-X O. 'S ( 9) o.?!e 9) 0.17 ( 9) 0.2S( 9) D.16C 9) O. lO ( 9) -O.SSC 9) D.OH 9) O.SOC 9) -O.SH 9) TI02!;-x O. ~O! 9) 0.S6( 9) n.Z6e 9) 0.39 ( 9) O.lS( 9 ) O.ZS( 9) -0.2t< 9) 0.10e 9) O.lS( 9) -0.4S< 9) n op?OSr.-x O.9~( 9) n.89( 9) n.9l( 9) 0.98( 9) 0.98C 9 ) D.9l( 9) -0.10e 9) 0.1ge 9) D.80C 9) -0.50 e 9) 0 ·~"O):-'( 0.1I6( 9) 0.7?( 9) 0.91 ( 9) D. 64 ( 9) 0.90e 9) D.66C 9) O. Z4( 9) 0.64C 9) 0.49( 9) -0.~5( 9) f):-AA (I.lOC 10) 0.6?C 10) 0.S9( 10) 0.71 ( 10) D.60( lU) 0.64( 10) -0.42( 9) 0.56 C 9) 0.6S< 9) -0. H( 9) 0 *T-Sl:-AJI -D.'J3( 10) -0.0,' ( 1 D) -0.06( 10) 0.01 ( 10) -0.09( to) -0.01( 10) -0.31( 9) -0.14 ( 9) -0.0s< 9) O.IOC 9) 0 Fl. ppm-S O. ~ 3 ( 10) 0.8 1, ( 10) O.~S( 10) 0.B7e 10) 0.87e 10) O.BOC 10) -0.08( 9) 0.44( 9) 0.49 ( 9) -O.SH 9) I Co ppm-S -O.Sl( '10) -0.4~j( 10) -O.sOC 10) -0.s9( 10) -O.sse 10) -0.O4( 10) 0.50C 9) -0.48( 9) -Q.48( 9) O. ZOC 9) 

I 
0 *Mo ppm-S 0.O4( 10) 0.0(,( 10) 0.04( 10) 0.07( 10) 0.03e 10) 0.031 10) -o.tOe 9) 0.14 ( 9) 0.1 H 9) 0.16 ( 9) 0 Nb ppm-S O.86( '10) 0.71 ( 10) 0.61( 10) O.BlC 10) 0.69( 10) D.93C 10) -0.1 H 9) 0.16 ( 9) O.TO( 9) -0.33 e 9) *N; pp .. -S -0.77( In) -0.6~,( 10) -0.72 CIa) -0.77 e 10) -0.71( 10) -0.86( 10) D.29C 9) -0.51 ( 9) -0.48( 9) o .O8( 9) ; 0 Pb ppm-S O.66( 10) O.lSe 10) O.ll( 10) 0.6Se 10) 0.66( 10) 0.S8( 10) O. S1C 9) O.B( 9) 0.34 ( 9) -0.5:S ( 9) 0 .' V PO m- S D.n( 10) 0.21o( 10) D.22e to) 0.27( 10) 0.2S( 10) 0.14( 10) -0.36C 9) O.ose 9) D.24( 9) 0.27 ( 9) f *y DPM-S (l.lO( ~O) 0.72'( 10) O.72e 10) 0.76( 10) O.7S1 10) 0.70C 10) -0.16( 9) O.BC 9) 0.31( 9) -0.26( 9) t 0 Ga ppm-S (l.tt2( 10) D. 61 ( 10) O.SH 10) 0.61 e 10) 0.56( 10) 0.6se 10) -0.18C 9) 0.34 e 9) O.HC 9) -0.84C 9) 41) 

I 
-As pp",AA 1).34 e 10) 0.11'( 10) O.He 10) 0.54 C 10) O.BC 10) 0.55 ( 10) -0.16( 9) 0.6H 9) D.7Z( 9) O. 3S ( 9) >'1" op",tJ~ O.41( 10) 0.?9( 10) 1l.38( 10) 0.40( 10) 0.41( 10) 0.46( 10) -0.18C 9) O.ZS( 9) 0.4SC 9) -D.SH 9) °00 ·Co ppm'JA -i).56( 10) -0.42( 10) -O.41( 10) -0.61 C 10) -0.S6( 10) -0.69C 10) 0.74 ( 9) -O.sse 9) -0.4S( 9) 0.40( 9) • 0'\ Cr pp .. NA -D.7S( 10) -0.72 e 10) -0.l4C 10) -D.BOC 10) -0.7SC 10) -0.6H 10) 0.28C 9) -0.51< 9) -0.44 ( 9) 0.49( 9) *Cs PD",NA -D.21( 10) -D.17( 10) -D.1B( 10) -0.31 ( 10) -0.21( 10) -0.37( 10) 0.33 ( 9) 0.04( 9) -O.lS( 9) O.Ole 9) I 01 Hf ppmN' O.97C 1 D) 0.96( 10) D.95( 10) 0.9S( 10) 0.93( 10) 0.B8C 10) 0.09( 9) 0.71 ( 9) 0.77 C 9) -O.S2( 9) • l *l i ppmAA f).62C 11) 0.49' C 10) O.6'1( 10) 0.64 ( 10) D.66e 10) 0.69( 10) 0.18C 9) 0.6Se 9) 0.52C 9) -O.lSC 9) I Sb ppmNA fl. 34 ( 9) 0.12( 9) 0.39 ( 9) 0.35( 9) 0.39( 9) O.'S( 9) -0.30( 6) 0.41 ( 6) D.52( 8) 0.10C 6) ~ 

I 0 Sr ppmtJA f).~7( 10) 0.75 ( 10) 0.8SC 10) 0.!l6 C 10) O.SSC 10) 0.88C 10) -0.1 S< 9) 0.67C 9) 0.81 ( 9) -0.61 C 9) Q 

! 
*Ta ppmrlA rJ.99( 1,) O.93( 10) O.96( 10) O.98( 10) 0.9t.C 10) 0.9H 10) 0.01 ( 9) 0.16( 9) O.77C 9) -0.59( 9) *Th Pp..,'lA O.P.H 10) 0.71( 10) n.89( 10) 0.82( 10) 0.66C 10) 0.8?( 10) 0.1 S ( 9) 0.57 ( 9) 0.53( 9) -O.S3C 9) 0 *U ppmOtl O.24( 10) O.lBC 10) 0.24( 10) 0.27 ( 10) 0.26C 10) 0.31 ( 10) -0.21C 9) -0.12( 9) 0.17 ( 9) -0.43C 9) 4:) In pomAA n.IIS( 10) 0.83( 10) O.SQ( 10) O.BBC 10) 0.B9( 10) 0.95< 10) 0.10C 9) 0.57C 9) 0.41 C 9) -0.76 C 9) 1r PDm'JI\ 0.94( 10) 0.96C 10) 0.91C 10) 0.9S( 10) 0.B9( 10) 0.67< 10) O.OS( 9) 0.6S( 9) 0.75( 9) -0.4 S ( 9) II\) ·Se PDmNA -O.~O( 10) -O.67( 10) -0.83 ( H) -D.B2( 10) -a.llsc 10) -O.QO( 10) D.OH 9) -0.57 ( 9) -0.43C 9) D.49( 9) 0 "La po"'lA fl.94( 10) 0.83( 10) 0.96( 10) 0.9H 101 0.Q7C 10) 0.91( 10) 0.06( 9) 0.71( 9) 0.66( 9) -0.61( 9) ·Ce prl1n.":~ fl.ne 10) D.1I7( 1 D) 0.97( 10) 0.96( 10) 0.98( 10) D.99( 10) D.03( 9) 0.7S( 9) 0.74 ( 9) -0.57( 9) 0 *Nd pomtJA 0.9S( 10) O.QOC 10) D.97( 10) O.?II( 10) 0.99( 10) 0.96( 10) -0.02C 9) 0.14 ( 9) 0.74 e 9) -0. S5 ( 9) 0 SIll ppm~IA 'J.97( 10) o.n( 10) 0.?9( la.l 0.97( 10) 0.97( 10) 0.9S< lD) 0.09( 9) 0.6S( 9) 0.66C 9) -0.S7( 9) *cu pJ)mNA •• '" ••••••• 0.94 ( 10) 0.9SC 10) 0.99( 10) 0.98( 10) 0.9H 10) -0.03( 9) 0.1S< 9) 0.77 ( 9) -0.60( 9) , 

0 ('d PP.nNA •••••••••••••••••••••••• 0.9Z( 10) 0.9S( 10) 0.90( 10) D.8S( to} 0.11 ( 9) 0.57 ( 9) O.Ol( 9) -0.60( 9) 0 Tb pp",rj4 •••••••••••••••••••••••••••••••••••• 0.97( 10) D.99( 10) 0.9S( 10) 0.12e 9) 0.71 C 9) 0.09C 9) -0.54( 9) Dy PP'llN4 •••••••••••••••••••••••••••••••••••••••••••••••• 0.98( 10) 0.97C 10) -0.06( 9) 0.71 ( 9) 0.76( 9) -0.55e 9) 0 °Yb pOmlJA ............................................................. O.97( 10) -0.01( 9) 0.73C 9) D.lZC 9) -0.54< 9) 0 Lu Pom~JA ••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -O.11( 9) 0.17 ( 9) 0.75( 9) -0.60C 9) feD); 
••••••••••••••••••••• •••••••••••• 11 ................................................... -O.11( 9) -0.Z9( 9) O. DOC 9) () Il?n.,. ••.•.••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• O.89( 9) -0.Z6C 9) 0 • 1110-7. •..••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -O.26( 9) • C 02% ....................................................................................................................... U 
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F:t-Afl 
*T-SY.-AA 

Fe%-S 
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-- "'J P '-' ,":"1- S 
q DO"'"1-S 

·,33 r[)'l1-S 

'3e P0m-S 
*-:0 p~~-S 

'*.: r o :,m - S 
*(u PP'l1- S 

"La C~, r:1-S 
*j,'O pr,'l1-$ 

" I~b P [)",- S 
* "J j pc.,,-s 

"" S C ~:""r'\-S 

*::;r P fl;'11- S 
*'1 ')o"'-s 
*Y opm-S 
~ln p~,m-S 

.. ? r pt;Cl-S 
5 i ,;- S 

• ,q ".(-$ 

"L3~~-:; 

it I~ % - S 
w (: p npm-$ 

*Ga pnCl-S 
.,;~ S o';Jr'I!\fI 

"Li .PrlClI\J\ 

(!b P Pr;1" A 
*Se j.:,prn-X 

"l1 pp m f)~, 

Table 3B.--Corretation coefficients tor Hop; Buttes l!mburgite tuffs 

n;-AA T-S%-AA • Fe%-S Mg7.-S • Ca%-S .. ru-s • Mn ppm-S* Ag ppm-S. 

•••••••••••• -D.31( 12) O.?4( 
.......................... -O.13( 

12) 
1 2 ) 

0.50( 
-O.2S( 

D.3S( 

1 2) 
1 2) 
29) 

-O.15( 
-0.41 ( 
-O.SQ( 

, 2) 
1 2 ) 
29) 

D.6D( 
D.DS( 

-D.OZ( 
O.02( 29) O.23( 

12) 
12) 
29) 
29) 

O.26( 
-0.50( 
0.23( 
0.31.( 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -O.23( 29) O.4Z( 
........................................................................ ••• -O.I.?( 

12) 
12) 
29) 
29 ) 
29) 
29) 

0.25( 
D.11( 
D.08( 

-O.11{ 
-0.12( 

O.49( 
4 ....................................................................................... -O.43( 

12) 
12) 
29) 
29) 
29) 
29) 
29) 

......... 0 ................................................................................................................................ . 

B ppm-S 

O.13( 
0.60( 
0.49( 
O.08( 

-O.67( 
0.12( 

-O.2S( 
O.39( 

12) 
12) 
29) 
29) 
29) 
29) 
29) 
29 ) 

Sa ppm-S* 

O.26( 
0.26( 

-0.28( 
-0.18( 
-O.09( 

O.69( 
-O.45( 

0.31 ( 
0.13 ( 

12) 
1 2) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 

.. co ................................. co ......................................................................... , •••••••••••••••••••••• 

.. ~ .............................................. -- .... ....................................................... . ......................................................................................................................... 
'f • n ............................................................................................................................ . 

~' .. , .... "' ............................................. .................................................................. . 
., .. ,f .............................................. (0 ..................................................................................... . 

... CI ..................................................................................................................................... . 

• .. co ......................................................................................................................................... . 

co .......... .,. ..................................................................................................................................................... . 

........ II ........................................................................................................................................................... . 

.... II ......................................................................................................................................................................... . 

.............. c ........... " ................................................................................................................................... .. 

.......................... co ....................................................................................................................... . 

... "' .......................................................................................................... ....... ~ .. 
t .... f .... II ................................................... '"' ........................................................................ . 

" ............................................................................................................................................ . 

., .................... 11 .......... fa .................................................................................................... . 

., .. *' ................ 0 ...................................................................................................................... . 

• ..................... 0 ...................................................................................................................... . 

............. G ................................................................................................................................... . 

• •••• ., ........................................................ a ........................................................................ . 

*log da~a were used in calculation 



Fl:-AII 
·T-S7. - AII 

Fe" - S 
·'"<)% - 5 
·( ,3::- S 
·Ti~ - S 

• r"n p P"' - S 
·~o Oulr - S 

P POI"-S 
oRa C' r 1,, - S 
~e orm - S 

·Co [' ('", - 5 

• ( r 0["1", - 5 

·(u CP'Tl - ) 

• L il o ,m - <; 
• :~o 0 (,,,, -$ 

.~ ... ~ 0" ", -$ 

• ~; i o p m-S 
·~c 0 ," ", -$ 

*S r ~ (' I':'. - S 
·V pa.,. - S 

*r P;J~ - ) 

*In pprl- S 

co * Zr :) Dr.1 -S 
co S i :: - S 

*Al~ - S 

Na'>: - S 
*K:: -S 
*C,? po.,, -$ 
*(.~ PPr.1 -S 
*lI s po mAA 
·li oomA ,\ 

Rb ppm.~ .~ 

*Se ppm-X 
*u DDIt'D'·J 

) 

idu , e J ll , c 0 ()llnueJ 

Be ppm -S Co ppm - So. Cr ppm- S o Cu ppm-So La ppm-S o MO ppm-So 

n.n ( 
- D. C 1 ( 

O.09( 
0.3 0 ( 

- r..5'( 
n. ~ 7 ( 

O. D?{ 
n.' I, ( 

C . S 2 ( 
O. 04{ 

1(') 
121 
29) 
20 ) 
(9) 

;>9 ) 
? 0 ) 

?9) 
?Q) 

?9) 

D.S?( 12) 0.11)( 12) O. 2 7( 12) O.70( 12) -O.23( 
-0. 21< P) -(1.02( 12) O.09( 12) - D.2?( 12) D.49( 

D.? O( 29) - G.l?{ 29) O.12{ 29) - 0.1?{ 29) O.3:5{ 
0 . 3« 29) O. 38 ( (9) O.lR( 29) - O.16{ 29) -D.3D{ 

- O. 'S( (9) G. O? { ? O) - 0 .34( (9) 0.14( 29) - D.23( 
O. 3D ( ?9 ) D. 69( (9 ) D.6 0 ( (9) D.62( (9) - O.30( 

- D. 01 (29) - D.) P'( (9) - O. 30( 29) - D. 09( 29) - D.12( 
O. 1S( 29) O.19( (9) D. D3( 29) O.3 D( 29) D. 3 5( 
O. 32 ( 20) - n.'13( (9) D.1 4 ( 29 ) - O.2 8( 29 ) D.3?( 

-O.ns( (9) O.'3( 29) O.64 ( 29) O.S4( 29) - O.2~( 

O.S1( 21) - O.1 2( 29) 0.1'( 29) D.2" (9) D.12( 
• • • • • ••••• • •••• • •••• • •• . O.H ( (9) Cl.O( 29) O.03( (9) O.24( 
•• ••• •.••• • •••• • •••• • , • • •••••••••••• D.5 3{ ;;> 9) 0 .20{ (9) - 0.29( 
•• • • •• ••••••••••••••••• • •••••••••••••••••••••••• O. 44( 29) - O.24{ 
•• ••• •••••••••• • ••••••. • ••••••• • •••••••••••••••••••••••••••• - 0.1,6{ 

, 2) 
12) 
29) 
29) 
(9) 
(9) 
(9) 
29) 
29) 
29 ) 
29) 
(9) 
(9) 

29 ) 
29) 

Nb ppm-So 

O.62( 
O. , 1 ( 
O.04( 
0.13 ( 

-O.12{ 
D.?6 ( 

- 0 . 16( 
O.49( 
0.10 ( 
0.53( 
0.S9( 
0.22 ( 
0 . 33 ( 
D.43( 
o .7 5 ( 

.. .•. .•......•.••..••.. . •...•...•••••••••••••••••.•.•••••••••••••• •••••• - O.33( 

12) 
'2) 
29) 
29) 
29) 
29) 
(9) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 

N; ppm-S * 

-O.DS( 
- D.10( 

D.S9( 
O.28( 

- O.31( 
O.OS( 

- O.12( 
0.14 ( 
0.3 5 ( 

- 0.1S( 
0.20( 
0.84( 
O.22( 
0 . 30 ( 

-0.26( 
O.39( 

•• • • • •••.•••••••••••••• • •••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••• •• -O. OB( 

, 2) 
1 2) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
29) 
2 9) 

Sc pplII -S . 

D.37 ( 
- 0.20( 
- 0.07( 

0.38( 
O.07( 
0.81 ( 

-0. 30( 
O.35( 

-O. O?( 
0.42 ( 
0.1 2 ( 
0.22( 
O.88( 
0.42( 
0.41 ( 

- 0.37( 
0.60( 
0.14( 

' 2) 
12) 
29) 
29) 
29) 
29 ) 
29) 
29) 
29) 
29 ) 
29) 
29) 
29 ) 
29) 
29) 
29) 
29) 
29 ) 

Sr PPIII-S. 

D.21( 
-O .08( 
-O.19( 
-0. '1 ( 

D.'3( 
O.2S( 
0.03( 
O. 13 ( 

-O.29( 
0.22 ( 
0.21 ( 

- 0.10( 
-0 .11< 

0.2:5 ( 
0.64 ( 

- O.19( 
0.49( 

- O. 2? ( 
.. .. . ..... . . . .. . .... . .. . .................. ... .i. ••• ••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••• -O . 03( 

, 2) 
, 2 ) 
29) 
29) 
29 ) 
29) 
29) 
29) 
29) 
29) 
2 9) 
29) 
29 ) 
29) 
29) 
29 ) 
29) 
29) 
29) 



Table 311, continued 

V ppm-S '" Y ppm-S * Zn ppm-S" Zr pp,"-S· Si7.-S Al%-S • Na%-S K%-S * (e ppm-S* G. PPII-S* 

Fi:-A" 0.50 C 1 2) 0.76 C 12) O.7S( 12) o • 53 ( 1 2 ) O.lS( 12) 0.S7( 12) O.68C 12) O.35C 12) 0.76( 1" 0.70( 12) 
',T-S%-AA 0.02 ( 1::') -O.12( 1 2) -O.OC 12) D .1 S ( 1 2) O.32( 12) O.14( 1 2 ) -O.04( 12) 0.09( 12) -0.14 ( 1" 0.O9( 12) 

FeZ-S D.Hl( 29) 0.10 ( (9) O.31i( 27 ) O. 1 7 ( (9) -0.12( 29) 0.02C (9) 0.21 ( 29) -0.01 ( 29) 0.09C 27> 0.20 ( 29) 
"III r'i] '% - S 0.26 ( 29) 0 .. 05 ( (9) o • I. 'i C 27> -0.01( (9) O.02( (9) 0.10C 29) -0.01 ( 29) -O.23( 29) 0.01 ( 27> O.14( 29) 
., C a I. - S f).H)( ~9) -0.24 ( (9) O.O2( 2ll -D.29( 29) -O.40( 29) -0.3S( (9) -0.1.0( (9) -O.43( 29) 0.O9( 27> -O.42( 29) 
',T i I. - S r.47 ( ;> 9) o .. 'l7 ( (9) O.O6( 2ll O.6S( 29) 0.57 ( 29) O.93( (9) 0.52C (9) 0.58( 29} 0.S8( 27> D.8SC 29-) 
'd' 1"~ n ppm-$ -r).24( (9) -O.36( 29) D.4 0 ( 27) -O.2S( 29) -O.6~( 29) -O.S3( 29) -D.27( (9) -0.47( (9) O.OO( 27> -O.49( 29) 
iI' /\g Pf'm-$ G. 4 1 ( ? 9) 0 .. 59 ( (9) -n.06( 27) 0.71 ( (9) O.SH (9) O.41C 29) -0.D6( 29) D.OB( 29) D.S7( 27> 0.s2( 29) 

'1 pr"'-S -C.ll( 29) 0.14 ( 29) 0.O2( 27) O. :s 3 ( 29) 0.45( 29) D.211( 29) -O.O3( (9) 0.21 ( 29) -0.08( 27> 0.29( 29) 
11'30 0011-$ O.26( {9) D .. 57 ( ? 9) -O.O6( 27) O.52( 29) O.47( 29) 0.71 ( 29) 0.38( 29) O.67( 29) 0.3S( 27> 0.1.8( (9) 

'11" ;:> P,T/- S C.OS( ?9) 0 .. 56 ( 29) D.6S( 27) D.69( 29) 0.2/.( 29) 0.37( (9) 0.20( 29) 0.01 ( ;:>9) 0.S2( 27> 0.56( 29) 
• Co opm-S r: • 2 I. ( 29). 0" -41( (9) 0.13 ( 2ll D.2S( 29) 0.01 ( 29) O.27( (9) D.27( 29) 0.18 ( 29) 0.32( 27> 0.38 ( 29) 
'A C r pp<r.-S ().S1C ? 9) 0.,43 ( 29) -0.25( 27> o • 1 2 ( (9) D.l.()( 29) O.66( 29) 0.21 ( 29) 0.38( 29) 0.D7( (7) 0.50 ( 29) 
~. C u oom-$ n.n ( (9) 0 .. 49 ( 29) f). OS ( 27> 0.37 ( (9) D.35( (9) O.69( (9) D.64( 29) 0.78( 29) 0.27( 27> O. S3< (9) 
"ld ::om-S r,. H. ( (9) 0.,72 ( 29) C .24 ( 27> D.58( 29) O.OS( 29) 0.54( 29) 0.S2( 29) 0.4D( ;:>9) 0.72 ( 27> 0.55 ( 29) 
* i"'O ppm-S (1.21( ? 9) -D .. 23( 29) -O.2S( 27) O.04( 29) 0.16( (9) -1).3D( 29) -D.28( 29) -0.21 ( ;:>9) -0.O6( 27> -D.19( (9) 
.. ~'l~ pr m-$ O. ;; 5 ( 29) 0" '3" ( 2 0) D.)9( 27> O. st. ( 29) 0.38( 29) D.68( 29) 0.31 ( (9) 0.26( 29) 0.71 ( 27> 0.74 ( 29) 
~;J i nnm-S O.29( ) 9) 0,,:) 7 ( 29) -D.1S( 27> -0.O3( 29) -0.01( 29) D.OS( 29 ) D.06( 29 ) 0.D6( 29) -D.D3( 27> 0.10 ( 29) 
• S c p rlrp - S O. '\ 5 ( (,0) O .. 66( 21) -0.13 ( 27> O.36( (9) (l • 32 ( 29) D.?3( 29) 0.2S( (9) 0.30( 29) 0.32( 27> 0.66( 29) 
• S r opm-$ n.n4( (9) 0.32 ( ;> 9) O.52( 27> D.l.3( 29) 0.13( 29) O.1?( 29) O.3D( 29} 0.01.( (9) D.42( 27> D.13( 29) 
·V .0.,,-5 · ................. D .. ;? 5 ( (9) -0.1 3 ( 27> 0.23( 29) 0.35( 29) O.25( 29J o .1 5 ( (9) 0.09( 29) 0.31C 27> D.3D( (9) 
*y pp,..-5 .............................................. 0.13 ( 27) D.78( 29) D.37( 29) O.83( 29) C. 4 1 ( (9) 0.41.( 29) D.7!.( 27> 0.83( 29) 

O:J 
*Zn p;:>m-S D.39( 27> D.03( 27} -D.06( 27> -0.D3( 27> -D.29( 27> 0.31 ( 26) 0.03( 27> '-0 ....................................................... 
* Z r ppm-S .............................................................. 0 ................ D.47( 29) D.59( ;:>9) 0.21 ( ;:>9) D.2t.( 29) 0.71 ( 27) 0.6s( 29) 
Si~-S • ... co ................................................................................... D.58( 29) 0.11( 29) D.38( 29) 0.1 3 ( 27> 0.54 ( 29) 

"~l%-S ................ It ..... 0 ........ <II ......................................................................... D.S7( (9) D.72( 29) O.42( 27> O.89( 29) 
~J a/.- S ........... "' .... ~, ........ , .............. ., .............. ................................ D.68( 29) D. 37 ( 27> 0.56 ( (9) 

.. K ~~ - 5 .................... , ....... , .......................................................................... 0.,4( 27> 0.54 ( (9) 
*Cr PPtr.-S ................ '1, ...................... ., •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0.57( 27> 
'Ib fj :~ ppm-S · ............................................................................................................................................................ 
• ~ s f'ptr.AA • ............... fl ......................................................................................................................................................... 

• L i ppr.:AA • ............... III ............... " ............................................................................................................................................ 

Rb pp,,-AA ...................... '" ............. " ........................ ., ...................................................................................................................................... 
·Se p>,m-X • .................................. <I' ................... ill ................................................................................................... 

"u PPf'1DfJ • ....... co ......................... " ..................... ................................... .......................................... _ .................................... 

) 

.J 

,; 

) 

~ 



Table 3B, continued 

As ppmAA" l i ppmflA<c Rb ppmAA Se prm-X* U ppmDN • 
F%-AA -f) .. Z2( 12) -n.03( 12) -O.OO( 12) D.09( 17.) -D.34( 12) 

oT-S%-AA 0 .. Be 1 2 ) 0.63( 12) D.43( 1 2 ) D.38( In O.39( 1 2) 
Fe:r.-S 0" 4 1 ( 22) -O.l4( n) -n.O?( 13) O.~,?( 23) n .23 ( 29) 

• r49::- S -0.16 ( 22) -O.33( 1 3) -D.42( 13 ) -D.3?( n) -O.46( 29) 
,. C a:: - S -n.<;7( 2?> -0.1 1 ( 13) -O.S6( 13) -O.42( 23) -O.22( ;>9) 
oTj %-S -n.17( 22) -O.D6( 13) D.DS( 13) -O.13( 2 ~) -O.lS( 29) 
"I'n ppm-S -G.2?( 2;» -n.l?( 13) -O.54( 13) -0.39 ( 23) -0.1 6 ( 29) 
"A'l ppm-S -o.nZ( 22) O.O?( 13) D.08( 1 3 ) O. , e ( 23) D.l1( 29) 

R opn-S 0.O2( 22) 0.58( 13) 0.77 ( 13) O.n9( 23) 0.D8( 29) 
"Ba ppm-S -O.16( 22) D.2?( 1 3 ) f).52( 1 3 ) -O.H( 23) O.03( 29) 

Be ppm-S -O"O6( 27) O. HlC 13) f). 1 3 ( 13) O.O?'( 23 ) -O.OZ( 29) 
*Co ,l[)m- S 0.41 ( 22 ) -D.24( 1 3 ) O.OO( 13) D.24( 23) fJ.39( 29) 
"C r PP"1-$ -(J .. 14( 22> -O.ZO( 1 3 ) -fJ.16( 13) -D.19( ;>3) -O.2S( 29) 
*Cu ppc:-S O.O9( Z 2) O.O?( 13) O.33( 13) 0.02( 23) D.l3( 29) 
"La ppm-S -O.48( 22) D.19( 13 ) -O.12( 13) -O.D9( 23) -O.OD( 29) 
'* r~o ppm-S 0.73 ( (2) D. 1 5 ( 13) 0.51 ( 13) D.59( 23) 0.51 ( 2 en 
*Nb opm-S -fJ.2R( 22) O.31C n) o • 1 1 ( 13) -O.19( 23) -O.13( 29) 
"Ni ppm-S O.S2( 22) -O.19( 13) O. 1 1 ( 13) D.39( 23) O.46( 29) 
*Sc ppn-S -0.29( 22) -D.34( 13) -0 • .H( 13) -0.29( 23) -D. 2:U 29) 
"Sr p[)m-S -0.13 ( 22> O.?7 ( 13) O.10( 13) O.2D( 23) -D.12( 29) 
"11 Dpm-S 0.30 ( ;:>2) -O.23( 13) -0 • 1 1 ( 13) 0.2~( 23) 0.D4( 29) 

~ .y ppm-S -0.?6C 22> D.C)?( 13) O.OZ( 1 3 ) -D.13( 23) -0.D2( 29) 
"7n ppm-S -Do. 11 ( 22) -O.D?( 13) D.D3( 13) -D.13( 23) -O.32( 27) 
*Zr ppm-S -G.02C 27) 0.2R( n) G.29( 13) D.DS( 23) O.02( 29) 

Si?;-S D.19( 22> -D.')4( 13) D. 50 ( 13) D.DS( 23) -0.15( 29) 
-Alt-s -D.tS( 22) D.D3( 1 3 ) 0.33 ( 13) -D.22( 23) -D.l1( 29) 

Na;:- S -0.11 ( 22) D.1 5 ( 1 3 ) D.28( 13) 0.13 ( 23) D.OS( 29) 
*KX-S -D.HC 22) O.O~( 13) D.53( 13) -D.D1 ( 23) O.16( 29) .. ee p~m-S -O.H( 21) O.D?( 1 2 ) -0.1Q( 12) 0.O2( ? 2) 0.0';( 27) 
"'Ga ppm-S -O.20e 22) -0.O1( 13) D. 1 S ( 13) -D.l1( 23) -O.D?( 29) 
"'As ppl11AA ............. -o.n4( 1 2 ) O.24( 12) D.62( 22) 0.61 ( 22) 
"Li ppmAA ......................... O.61( 13) D.18( 1 3 ) -0.D4( 13) 

Rb DpmJlA ct •• , •••••••••••••••••••• ' ••••••••••••• 0.14 ( 13) O.02( 13) 
"Se ppr::-X .................................................. O.52( 23) 
·U ppmDN 

• .. ·~·····················'· ••••••••••••••• u ••••••••••• ••••••• 



'-l) 
i-' 

*Fe'r.-S 
"'lg'~-S 

*(3'1;-$ 

*T;'~-S 

"''l'' ppm-S 
fl ppm-S 

,*13 a ppn-S 
'1e PflCl-S 

*Co pp'O-S 
.. C r pp~,- S 
*Cu prr:-S 
·La PPf:1-S 
'" r·,:) P [Jrc-S 

oN; Pf""Ir,l-S 

*Sc pp'!'-s 
~ ') r PP01-S 

*V flPf'l-S 
"Y ppm-S 
*Zn crr.1-S 
*Z" orrr-S 

S; ~,- S 
." A L ~:- S 

'" ,"': a ~~ - S 
*K:( - S 
*P:::- S 
"Ga Pflm-S 

r,s PCr:1.t\A 

*U pprl'Dr! 

Table 3C.--Correlation coefficients for Hop; Buttes clastics 

FeX-S .. Mg%-S .. Ca7.-S * T;7.-S 

•••• ~I •• C."' •• O.4Z( 30) -0.21.( 3r:J) O.69( 
.0 ... 4' .................... (). 25 ( 30) O.2S( 
••••••.••••••••••.•••••••••••••.•••• -0.50( 

,. 

30) 
30) 
30) 

M" ppm-S- B ppm-S 

Q.35( 30) 0.29( 29) 
O.26( 30) -0.06( 29) 
C.59( 30) -0.6?( 29) 

••••••••••••••••••••••••••••••••••••••••••• C.Ol( 30) 0.50( 29) 
••••••.•••••••••••••••••••••••••••••••.••••••••••••••••••••• -0.4?( 29) 

Sa ppm-S* 

0.16( 
-G.OH 
-0.36( 

O.SS( 
-0.2?( 

0.50( 

30) 
30) 
30) 
30) 
30) 
29) 

• co ••• CI •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Be ppm-S 

0.65( 
O.O?( 

-0.39( 
0.63( 
0.20( 
0.33( 
0.12 ( 

30) 
30) 
30) 
30) 
30) 
29) 
30) 

Co PPIII-S. 

0.62( 
0.36( 

-0.19( 
0.6S( 
0.2S( 
0.23( 
0.10( 
0.69( 

30) 
30) 
30) 
30) 
30) 
29) 
30) 
30) 

Cr PPIil-S. 

O.47( 
0.23( 

-0.42( 
0.82( 

-O.O?( 
0.41 ( 
0.49( 
0.41 ( 
0.60 ( 

30) 
30) 
30) 
30) 
30) 
29) 
30) 
30) 
30) 

.. It ............... co 0 .......................... III ........................................................................................ . 

............................................................................................................................................................... 

................................................................................................................................................................ 
•• , •• , .......... 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

......................... ' ....................................................................................................................................... . 

"'Log data were Ilsed ln calculation 



·F~:'I:-5 

*Mg:'l:-S 
*Ca%-S 
• T i ;' - s 
*Mn pr'm-S 

B ppm-S 

*8a p p rn - S 
'It' ppm-S 

·Co ppm-S 
·Cr OPr1-$ 

·Cu oprr,- S 
"lo opm-S 
.. :Jjo ~prn-S 

" ~J i opm-S 
"Sc DOCl-S 
*$r Ol)ro-S 

"v ppm-S 
*y ppm-S 
*In cpm-S 
.Z r ppm-S 

S i I.: - ~~ 

"Al%-S 
~"~Ja %-5 

*k:~:-S 

"P:: - S 
"Ga prm-S 
~ S PP",,l,A 

*U ppm!)" 

Cu ppm-S* La ppm-S* Mo ppm-S* 

0.4S( 30) 0.3S( 30) r1.16( 27> 
-1).Ol( '10) 0.2l( 30) 0.1s( 27> 
-0.~~( 30) O.10( 30) -O.24( 27) 

O.77( 30) 0.40( 30) 0.04( (7) 
-0.1~( ~C) n.4l( 30) -0.10( (7) 

O.3S( 29) -O.02( 29) 0.30( (7) 
G.45( 30) -G.1S( 30) -O.lS( (7) 
D.40( ~O) 0.40( 30) 0.17( (7) 
O.3 R ( 30) 0.54( 30) 0.27( 27) 
O.69( ~(l) 0.)5( 3,) O.Ol( 27) 

•••••••••••• G.23( 3Q) "0.11( 27> 
•••••••••••••••••••••••• -0.01 ( '(7) 

Table 3C, cent inued 

Ni ppm-S* 

0.37( 
0.32( 

-0.17 ( 
0.5'2 ( 

-0.03( 
0.15 ( 
0.23( 
0.49( 
0.8S( 
o .55 ( 
0.30( 
O.40( 
0.21C 

30) 
30) 
30) 
30) 
30) 
29) 
30) 
30) 
30) 
30) 
30) 
30) 
27) 

Sc ppm-S* 

o • (, 1 ( 
0.23( 

-0.21 ( 
0.72 ( 
0.13 ( 
0.43( 
0.20( 
0.55 ( 
o .64( 
0.63( 
O.l.2( 
O.66( 
O.14( 
0.44 ( 

30) 
30) 
30) 
30) 
30) 
29 ) 
30) 
30) 
30) 
30) 
30) 
30) 
27> 
30) 

Sr ppm-S* 

0.23( 
0.13( 
0.31 ( 
0.08( 
0.41 ( 

-D."( 
-0.25( 

0.22( 
0.54( 

-0.06( 
-0.18( 

O.40( 
0.39( 
D.42( 
0.33( 

30) 
30 ) 
30) 
30) 
30) 
29) 
30) 
30) 
30) 
30 ) 
30 ) 
30) 
27> 
30) 
30) 

V ppm-S .. 

O.H( 
0.29( 

-0.17( 
O.SS( 
0.07( 
0.30( 
0.37 ( 
0.38( 
0.S3( 
0.50( 
0.l.7( 
o • 1 2 ( 
0.31 ( 
0.40( 
0.51< 
O.38( 

30) 
30) 
30) 
30) 
30) 
29) 
30) 
30) 
30) 
30) 
30) 
30) 
27> 
30) 
50) 
30) 

Y ppm-S * 

0.60( 
0.34 ( 

-0.26( 
O.79( 
0.17( 
0.31 ( 
D.17( 
0.71 ( 
0.6S( 
0.S8( 
0.54 ( 
0.73( 
0.0' ( 
D.48( 
0.8S( 
0.17( 
O.36( 

30) 
30) 
30) 
30) 
30) 
29) 
30) 
30) 
30) 
30) 
30) 
30) 
27> 
30) 
30) 
30) 
30) 

In ppm-S* 

0.2S( 
-0.07( 
-0.28( 

0.09( 
-0.04( 

D.OS( 
0.03( 
0.38( 
O.26( 

-0.03( 
0.l9( 

-0.07( 
-0.09( 

0.18 ( 
0.09( 
0.27( 
0.28( 
O.OS( 

26) 
26) 
26) 
26) 
26) 
26) 
26) 
26) 
26) 
26) 
26) 
26) 
25) 
26) 
26) 
(6) 
26) 
26) 

Zr ppm-S* 

0.63( 
0.23( 

-0.36 ( 
0.76( 
0.10( 
0.40( 
0.07e 
0.62( 
0.61 ( 
O.4S( 
0.51, ( 
0.52( 
0.D8( 
0.33( 
0.71 ( 
0.27( 
0.41 ( 
0.84 ( 
0.1S( 

30) 
30) 
30) 
30) 
30) 
29) 
30) 
30) 
30) 
30) 
30) 
30 ) 
27> 
30) 
30) 
30) 
30) 
30) 
(6) 

...... '" '" ... '" • D • '" ................................................................................................................................................................................................................................................................................................. ... 



Table 3e. continued 

Si%-S AL%-S Na%-S • K%-S * P%-S * Ga ppm-S" As ppmAA U ppmDIII .. ! '! •. 

"Fe~-S -O.OH 30) D.4S( 30) 0.63{ 30) 0.03( 30) 0.71( 30) 0.66C 30) O.3S( 19) 0.27< 30) , ) "'Mg"-S -1J.40( 30) -0.12e 30) n.1S( 30) -C.2SC 3D> 0.01( 30) O.lS( 30) -0.03( 19 ) -0.11( 30) 
" "'(a7:-5 -0.73( 30) -0.58( 30) -0.19 ( 30) -O.40( 30) -0.31 ( 30) -0.37( 30) 0.08C 19) -0.18C 30) ·'TiY.-S 0.41 ( 30) 0.78C 30) o.sse 30) 0.44( 30) 0.S8C 30) 0.69C 30) 0.16( 19) 0.22e 30) 

"Mn ppm-S -D.S1( 30) -0.19( 30) O.07( 30) -O.He 30) 0.28C 30) O.19( 30) 0.46( 19) 0.2le 30) 8 ppm-S O.6B( 29) 0.59( 29) 0.29( 29) 0.47 ( 29) 0.32( 29) 0.42( 29) 0.09( 19) 0.21 ( 29) 
"'Sa ppm-$ O.39( 30) O.7S( 30) O.56( 30) 0.76( 30) 0.2S( 30) O.OSC 30) -0.09( 19) -0.03( 30) 

Be pg.,m-$ O.H( 30) 0.46( 30) 0.l8C 30) 0.13 ( 30) 0.60( 30) 0.60( 30) 0.38( 19) D.S4( 30) 
"Co ppm-S -Q.04( 30) 0.26( 30) 1).18( 30) -o.olle 30) O.42( 30) O.60( 30) o.lt.( 19) 0.49( 30) ·C,. ppm-S O.l,1( 30) 0.66( 30) 0.49( 30) 0 .. 48( 30) 0.2S( 30) 0.61 ( 30) -0.0s< 19) 0.10( 30) ·Cu pp~,-S 0.49( 30) 0.68e 30) o.H( 30) 0.44 ( 30) D.H( 30) O.SS( 30) 0.10( 19) 0.12e 30) 
"La ppm-S -O.10( 30) D.OO( 30) -0.04( 30) -0 .. 16( 30) 0.21 ( 30) 0.72( 30) O.ll( 19) 0.09( 30) 
~~o ppm-S -O.12( 27) -0.17 ( 27> -() • 21 ( 27) -0 .. 23( 27) -O.06( 27> O.21( 27) O.B( 18) 0.62 ( 27> 
• tJ i ppm-S -O.in( 30) 0.19( 30) 0.16( 30) 0"O4( 3(1) 0.17e 30) 0.3S( 30) -O.OO( 19) 0.29( 30) 
·Sc rrm-S O.34( ,0) O.4S( 30} 0.09( 30) 0" 21 ( 30) 0.30( 30) 0.7S( 30) 0.12C 19) O. B ( 30) "S,· ppm-S -O.l,td ~O) -O.23C 30) -0.13( 30) -0.30e 30) 0.13( 30) 0.29( 30) 0.3S( 19) 0.60( 30) -v ppm-S O-.03( 30) O.36( 30) 0.2S( 30) O.lSC 30) 0.36( 30) 0.39( 30) 0.20( 19) O.S2( 30) 
"Y rnm-S 0.24 ( 30) O.4S( 30) 0.23< 30) 0.14 < 30) O.O( 30) 0.79( 30) 0.14C 19) 0.19( 30) "In prr.l-S (1.04( 26) 0.13( 26) 0.0l( 26) 0.03< 26) 0.41 ( 26) 0.23( 26) -0.17( 18) 0.32( 26) "lr ppm-S O.2'!( 30) i).O( 30) 0.19( 30) O.OOC 3(1) 0.58( 30) 0.73 ( 30) 0.30e 19) 0.51( 30) 51%-S ............... O.66{ 30) 0.17 ( 30) 0.S9( 30) 0.18( 30) 0.27e 30) -O.lS( 19) -O.Ol( 30) 

~ -Arl 7-s •••••••••••• "' .••••••••••• 0.61.( 30) 0.79( 30) 0.50( 30) 0.39( 30) O.Ol( 19) 0.04( 30) W·na%-$ ......................................... Qq,58( 30) 0.49( 30) 0.34( 30) -O.Ole 19) -0.11 ( 30) "K::- S ...................................................... O.D7( 30) 0.17 ( 30 ) -O.22C 19) -0.10C 30) 
.p~~- 5 .............................................................. O.44( 30) 0.40( 19) 0.31.( 30) "'Ga ppm-S .......................................................................... O.10C 19) 0.28( 30) As ppmAA 

................................................................ til ............................................................................... 0.68( 19) *u ppmDIl ................................................................................................................................................................................... 
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'CO ppm-S 
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·(u ppm-$ 

"La ppm-S 
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"141 ppm-S 
il, S C ppm-S 
<lI$r ppm-S 
·V ppm-S 
.y ppm-S 

'Zr PD"'-S 
'S'iX-S 
mAll:-S 

NaX-S 
·n:-s 

T-CX-AA 
·Or9 Cl:AA 

Cbt Cr.AA 
<As ppmAI\ 
'U pprnON 

Table 3D.--Correlation Coefficients for Hopi Buttes travertines 

feX-S MgX-S ( aX-S Tilt-S lin ppm-Sa Ra ppm-Sa 

•••••••••••• -0.19(120) 0.00(120) 0.24(120) 0.54(120) 0.21(120) 
•••••••••••••••••••••••• -0.24(120) -0.02(120) -0.28(1'-0) -0.21(120) 
•••••••••••••••••••••••••••••••••••• -0.11(120) 0.16(120) -0.18(120) 
•••••••••••••••••••••••••••••••••••••••••••••••• 0.12(120) 0.69(120) 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• -0.01(120) 

Co ppm-Sa 

0.47 (120) 
-0.02(120) 
-0.02(120) 

0.23(120 ) 
0.38(120) 
0.17(120) 

Cr pp .. -S-

0.06(120) 
0.14(120) 

-0.11< 1 20) 
0.76(120) 
0.07(120) 
0.54(120) 
0.36(120) 

••• " .... " " " " " " •• " ••••••• " " " " " " " " to " " " " " " .... " " " " " • " "" " " " " "" " " • " " " " •• " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " 

Cu ppm-So 

0.34(120) 
-0.2HI20) 
-0.11(120) 

0.32(120) 
0.27(120) 
0.36(120) 
0.29(120) 
0.14 (120) 

La ppm-So 

-0.02(120) 
0.14(120) 

-0.01(120) 
0.47(120) 

-0.02(120) 
0.27(120) 
0.58(120) 
0.83(120) 
0.01(120) 

.••..............•. ~ ................... ~ .............• ............................•..........•...•..•....•..•...•....• 

•.•...•....••.•...••....•.•.•..•..•.•• ~ ............... ................•..............•................•.....••.......• 

................................. co ....................................................................................... . 

..... ~ ....•..........................•••...•.•.•.•••.. ......•.•.....•..•••...........•......•......•.......•...•..••.• ....................................................................................................................... 

>log data were used in calculation 
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MgX-S 
0 CaX-S 
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0 *fla ppm-S 
*Co pp",-S 
oCr p" .. -S 

0 *Cu PP"l-S .U, ppm-S 
0MO ppm-S 

0 "Ni pp •• -5 

• Sc ppm-S 
"Sr p;lm-S 

0 ." ppm-S 
*y opm-S 

1 -z, pp .. -s 

j 
0\0 *Sit-S 

I..n *AtX-S 
tJaX-S 

I 
0 6!(t-s 

I-(X-AII 
·Or 9 CUA 

0 Cbt eu" I 
"As ppOlAA l • U ppmDN 

0 

0 

0 

0 

0 
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.) 
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Table 31), continued 

Mo ppm-S. Hi pom-S* Sc ppe-S* Sr O.,OI-S· 

0.10(109) 0.44(120) -0.03(120) -0.05(120) 
-0.14(109) 0.04(1ZJ) 0.07(120) 0.13(120) 

0.28(109) -0.06(120) 0.15(120) 0.2~(120) 

0.15(109) 0.08(120) 0.51(120) 0.13(120' 
0.14(109) 0.21(120) 0.06(120) 0.07(120) 
0.09(109) 0.05(120) 0.43(120) 0.07(120) 

-0.05(109) 0.64(120) 0.36(120) 0.04(120) 
-0.09(109) 0.15(120) 0.84(120) 0.17(120) 

0.13(109) 0.18(120) 0.02(120) 0.01(120) 
-0.QS(109) 0.16(120) 0.60(120) 0.20(120) 
•••••••••••• -0.05(109) -0.12(10?) 0.13(109) 
•••••••••••••••••••••••• 0.16(120) -0.02(120) 
•••••••••••••••••••••••••••••••••••• 0.26(120) 

V ppm-S .. 

f).42( 120) 
-0.11(20) 
0.10(120) 
0.45( 120) 
0.41(120) 
0.42(120) 
0.29(12u) 
O. 59( 120) 
0.29(1<10) 
0.21 (120) 
0.11(109) 
0.15(120) 
0.41 (120) 
0.22(120) 

'( ppm-S • 

0.10(120) 
0.04(120) 
'0.04(120) 
0.68(120) 
0.12(120) 
0.52(120) 
0.41 (120) 
0.91(120) 
0.13(120) 
0.84(120) 

-0.0;(109) 
0.16(120) 
0.88et20) 
0.111(120) 
0.4H 110) 

lr PPIII-S* 

0.26(120) 
0.13(120) 

-0.02(120) 
0.50(120) 
0.28(120) 
0.24(120) 
0.38(120) 
0.66(120) 
0.10(120) 
0.64(120) 

-0.06(109) 
0.12(120) 
0.57(120) 
0.2U(120) 
0.43(120) 
0.67(120) 

SiX-S • 
-0.10(120) 

0.10(120) 
-O.lH 120) 

0.57( 120) 
-0.04(120) 

0.48(120) 
0.24(120) 
0.88(120) 
0.02( 120) 
0.75(120) 

-0.14(109) 
0.02 (120) 
0.79(120) 
0.02(120) 
0.26(120) 
0.65(120) 
0.54(120) 

AlX-S . .. 
0.21( 120) 

-0.22et 20) 
0.02(120) 
0.86(120) 
0.18(120) 
0.11(120) 
0.10(120) 
O.61( 120) 
O.3S< 120) 
0.28(120) 
0.16 (1 09) 

-O.OS< 120) 
0.41(120) 

-0.03(120) 
0.4se 120) 
0.56(120) 
0.32(120) 
0.51(120) 

N.X-S 

0.24(120) 
-0.13(120) 
-0.22(120) 

0.45(120) 
0.09(120) 
0.41(120) 
0.12(120) 
0.43(120) 
0.28(120) 
0.22(120) 

-0.16(109) 
-0.01(120) 

0.31(120) 
-0.09(120) 
0.26(120) 
0.37(120) 
0.26(120) 
0.38(20) 
0.56(120) 

••••••••••• e ••••••••••••••••• • •••••••••• ~ ••••••• • •••• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .....................................................................................•................................ ............•.........•......................................•.................•...................•...•............•. ....•..................•..••......•....................................................••..........••.........•.•...•. ••.•..........•......•....••...•••..•.•. ~ .••.......... ...•..........••.................•.........•..........•...••.... ...•.........•.••.....•.•...•......•.•.•....••.............•.......•.•...•......................•.•............••..... 
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TaMt' 30, continut'd 
~ 

1(1-S T-CX-AA Org ClAA* Cbt C:'AA lis PIl","A. U ppmDN • 
f' 

"fe::-S II. '1 (120) -0.06e (2) 0.02e (2) -0.04 ( (2) O.l1( 97> -O.OH 1(0) 

,'"" Mg1C-S -0.2H 1(0) 0.29( (2) -O.OH (2) 0.28( (2) -0.31C 97> 0.04(120) 

~ 
(.::-$ -0.119<1(0) O.21e (2) -O.OOC (2) O.Z4( (2) O.He 97> 0.16(120) 

"y;'(-s 0.1<>(120) -0. He (2) .0.lH (2) -0.35 ( (2) O.Ol( 97) -0.04(120) 
_Pltn PC'lm-SI 0.16(120) -O.ose (2) 0.04( (2) -O.O~( (2) O.17e 97> 0.17(120) 

~ 
'9 .. Ilpm-S 0.66(120) -O.SH (2) O.lle (2) -0.S2( (2) O.OS( 97> -0.10<1(0) 
·Co ppm-S 0.19(120) 0.06( 62) O.07e (2) O.OSC (2) O.04( 97) 0.20 (120) 
-Cf' IlPI'l-S O.63(12f) -0.4S( 6H O.1S( 62) -0.44( (2) -O.OH 97) 0.02< 1(0) 

• r: ·Cu Ilpm-S 0.36(120)' -O.BC 62> O.lS( 62) -0. Be (2) -0.01 ( 97> -0.05<1(0) 
.. td Ilpm-S 0.38(120) -0.19'( (2) O.OH 6n -0. III ( 62) O.OH 97> o. n0(0) 
"Mo ppm-S -0.00(109) O.B( (2) -O.OS( 6ll 0.2S( (2) O.64e 92> O.28C10Q) 
oNi Pllm-S 0.00(120) o.Ue 62) -O.Ol( (2) 0.2SC 62) 0.06( 97) 0.11(120) " oSc Ilpm-S 0.45(120) -0.27( (2) O.OOC (2) -0.23C 62) O.OH 97) 0.05(120) 
·Sr opm-S -0.06(120) O.22e (2) 0.01( 62) 0.2l( 62) 0.09( 97) 0.26(1 (0) 

fj 
'\ ·V I'pm-S 0.45(120) -0.1<)'( 62) -n.OH 62> -0.14( 62) O.19( 97> 0.16(120) 

~y ppm-S O.5R(120) -1).He (2) 0.17< 62) -0.34( (2) O.OH 97> 0.07(120) -Z. ppm-S 0.'7(170) -0.13 ( 62) -O.OS( (2) -0.12e 62) 0.01 ( 97) 0.10(120) 
<4>Si~-~ 0,,47(120) -0.6)( 62) O.H( 62) -O.6S( (2) -O.07C 97> -0.06(120) til 01017.-5 0.f.9(120) -0.S7( 62) 0.21 e (2) -D.S5( 62) 0.09( 97> -0.11(120) 

tJa 7.-$ 0.611(120) -O.68( (2) O.OSC 62> -0.65( (2) -0.02e 97> -0.25(120) 
I~I\D oKt-S •••••••••••• -0.60( 62) O.O!!C 62) -O.S7( 62) O.Ol( 97) -0.12 C1 (0) ~ 0\ f-O;-AA •••••••••••••••••••••••• -O.15( 62) O.9ft( (2) O.tO( 62) O.He 6n 

*Org C%AA •••••••••••••••••••••••••••••••••••• -O.Z8( 62) -0.09( (2) O.12e (2) 
J (bt C1AA ••••••••••••••••••••••••••••••••••••••••••••• ~ •• O.lS( 62) 0.30( 62) f.) 

·As ppmAA •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• O.lS( 97) 
·U I'pmDN ••••••••• D •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

:J u 

. ..J 
V 

.~ 

\..I 

'--' 



Table 4A.--R-mode factor analysis of Hopi Buttes monchiquites with factor 
loadings for a 4-factor rotation. Secondary element associations 
are shown in parentheses at the bottom of each group. 

Factor Group 
1 

Sc 0.90 
Cr 0.85 
Nl 0.76 

Si02 0.63 

CO2 0.60 

Co 0.57 

Cs 0.Z6 
-Ga 0.52 

-T-FeZ03 0.56 
-Th 0.58 

-H20 0.58 
-Zr 0.61 
-Be 0.61 
-Pb 0.63 
-li 0.65 
-Nb 0.67 

-HZO+ 0.68 
-Nd 0.72 
-Vb 0.72 

-MnO 0.78 
-Sr 0.79 
-Mn 0.82 

-Na 0.83 

-Fe 0.86 

-Zr 0.89 
-PZ05 0.89 

-Gd 0.90 
-Hf 0.91 
-Zn 0.94 
-La 0.95 
-Ta 0.95 
-Eu 0.96 
-Oy 0.96 
-Vb 0.96 
-Sm 0.96 
~Ce 0.96 
-Lu 0.97 
- Tb 0.97 
-Nd 0.98 

-(No 2O) 0,60 

-(F) 0.59 

(MgO) 0.57 

- (V) 0.48 

-(Sr) 0.47 

(CU) 0.46 

97 

Factor Group 
2 

Sn 0.85 

CilO 0.68 
As 0.65 

F 0.60 
Mo 0.59 

Zn 0.51 

Ti02 0.45 
AI Z03 0.41 

T-S 0.35 
-FeO 0.51 

-Na20 0.61 
-Cu 0.64 

-MgO 0.65 

(Nb) 0.55 

-( FeZ03) 0.54 
(Zr) 0.54 

-(MnO) 0.53 

(V) 0.50 

(Be) 0.47 
(V) 0.44 

-(Ni) 0.44 

-(Co) 0.41 

Factor Group 
3 

Sc 0.88 
V 0.76 

Sr 0.74 
Ga 0.67 

Y 0.65 

Co 0.54 

Cs 0.33 

-orgC 0.30 
-T -C 0.49 

-Cbt-C 0.54 

(Be) 0.53 
(Yb) 0.10 
(Mo) 0.48 
(Zn) 0.47 

Factor Group 
4 

Ba 0.92 
K20 0.76 

U 0.71 

Rb 0.70 
Sb 0.39 

(Sr) 0.53 

-(Na) 0.35 

(Si02) 0.40 



Table 4B.--R-mode factor analysis of Hopi Buttes limburgite 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 2 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 Zn 0.74 -Rb 0.65 

Ba 0.78 Co 0.69 Ce 0.73 -Li 0.67 

K 0.78 As 0.68 Nb 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 0.56 (V) 0.41 

Y 0.70 -Ca 0.69 

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 
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Table 4C.--R-mode factor analysis of Hopi Buttes clastics with factor 
loadings for a 4-factor rotation. Secondary element association 
are shown in parentheses at the bottom of each group. 

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 A 1 0.77 

La 0.82 -B 0.66 Sr 0.61 K 0.65 

Zr 0.77 -Si 0.86 V 0.45 P 0.56 

Co 0.76 Zn 0.28 Cu 0.52 

Ti 0.73 - (A 1 ) 0.46 

Cr 0.65 - (K) 0.48 (Co) 0.41 (T i) 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 
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Table 4D.--R-mode factor analysis 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 0.91 -v 0.43 Mo 0.77 T-C 0.72 
La 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 -Ii 0.59 

Zr 0.68 -Na 0.66 

Org.C 0.37 -(Cu) 0.45 -8a 0.67 

-K 0.77 

(Ti-s) 0.55 -Al 0.82 

100 



I-' 
0 
I-' 

1000 
'~88 900 

eGO 800 700 700 
000 GOO 

W 1100 
W 1100 I-

a: I- 400 

0: 0 
0 300 Z 

0 Z 
:I: 0 200 

0 :r: 
...... 0 

..... 1- 100 100 90 
I- 90 Z eo 
Z eo W 10 70 

I- eo W 00 
I-Z 60 
Z 60 0 40 
0 40 0 
0 30 

30 l-
Z I-

Z IJJ 20 
W 20 

:::! 
~ W 
W ...J 

13c-oeo ...J W '2 30-080 w 10 , 
I i J: e :r: 

~GE-D80 l\- T 
l-

ff 
1116-0711 0:: G 

10-060 0: -406-060 « Ii 

« IW 4 
W 4 , 

I IW 3 
W 3 0: 0: « 2 « 

2 ,0: 
0: 

La Ceo Pr Nd 8m Eu ad Tb Dy Ho Er Tm Vb Lu La C. Pr Nd 8m Eu ad Tb Dy Ho Er Tm Yb Lu 

Figure l.--Rare-earth element data for 10 monchiquites from the Hopi Buttes, 
Arizona normalized by chondrite rare-earth element concentrations. 



Table 5.--Elements present in concentrations in excess of two times the 
average crustal abundance (Turekian and Wedepohl. 1961) for the 
respective rocK type. Hyphens ("_H) indicate that the 
concentration was less than two times the average crustal 
abundance. Slashes (HI") indicate there was insufficient data 
to make an evaluation. 

Lumburgite 
Monchiquites Tuffs Clastics Travertines 

Ag Ag Ag Ag 

As As As As 

Ba Ba Ba Ba 
Be Be Be I 
Ce I 

Co Co 
CO2 I I I 

Cs Cs 
Cu 

Oy I 
Eu Eu I Eu 

F F F F 

Fe Fe 

Gd I 
H2O+ I I I 
H2O- / I / 
Hf Hf / Hf 

La La 
Li 

Mo Mo Mo 

Mn 

Na 

Nd Nd / Nd 
Ni 

P P P 
Pb 
Rb Rb Rb 

S S 

Sc Sc 

Se Se Se Se 

Sm Sm i 
Sn I I Sn 

Sr Sr Sr Sr 

Ta I ! Ta 

Tb / 
Th Th / Th 

Ti Ti 

/ I / Tm 

U U U U 

V V V V 

Zn Zn 

Zr Zr 
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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 95% 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 
points on the diagram. Regression lines are only shown for 
those rock types with correlations significant at or above 
the 95% confidence level. x = monchiquite; 0 = limburgite 
tuff; 0= clastic; + = travertine. Scatter diagrams with 
correlation coefficients calculated for data with > 30% 
qualified data have their detection limits given in the figure 
captions. 
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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. 
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