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ABSTRACT

Environmental data related to the evaluation of inorganic air pollution input to the Saguaro
National Monument ecosystem were collected over four years. The data specific to soils are
presented in this document. The enrichment factor approach is employed to provide a framework
for simplified interpretation of this large collection of data.

INTRODUCTION

Under the Clean Air Act, Federal Land Managers, including the National Park Service (NPS),
have direct responsibility for managing certain designated federal lands to actively protect their
"air quality related values" [Section 165(d)(2)]. The NPS Air Quality Division is concerned about
the potential impact of trace element emissions from various sources on resources of national
parks and monuments throughout the Southwest.

Saguaro National Monument (SAGU) was created by Executive Proclamation in 1933, in
response to concerns for preservation of stands of saguaro cacti in the vicinity of Tucson,
Arizona. Nearly 45 years passed before settlement of boui.dary disputes and acquisition of land
resulted in the establishment of the final boundaries shown in Fig. 1 (1). In the meantime, in the
early 1940s, observations were made that older saguaro cacti in the Monument were dying and,
furthermore, that reestablishment of saguaro seedlings was not occurring.

After the origiral observation in 1940 that saguaro cacti were dying, the -o-called "saguaro
decline" was initially attributed to bacterial infection. During the winter of 1941-1942, large
numbers of presumably diseased cacti were removed and buried in an effort to stop the spread of
the alleged infection (1). Subsequently, references to saguaro decline dating as far back as 1896
were discovered, and the prevailing viewpoint of the condition changed to regard it as a naturally-
occurring cyclical fluctuation resulting from general overmaturity of the saguaro population.
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With this change in viewpoint, the concern with respect to the declining saguaro population
broadened to include failure of seedling reestablishment as well as death of older individuals.
Various factors investigated as potential influences on seedling reestablishment included cattle
grazing (1), nutritional deficiencies, and changes in other edaphic facto.s (2).

Although some effects on saguaro populations and seedling reestablishment could be linked to
climatic conditions and cattle grazing, no satisfactory overall explanation of the continuing
saguaro decline has been forthcoming. Studies of saguaro populations in other locations indicate
that some populations are flourishing (3), reinforcing the conclusion that the decline of the
population at SAGU is somewhat of a local phenomenon. This continuing decline is, however,
real, and it is documented in a series of photographs taken from the same vantage point in 1935,
1965, and 1985. The extreme thinning of the cactus forest is obvious and dramatic.

More recently, air pollution has become suspect as a potential causal factor in the continuing
saguaro decline. Air pollution sources in the form of copper smelters throughout southern
Arizona date back to the late 19th century. Although emissions from copper smelters have
fluctuated with economic conditions, the Tucson metropolitan area represents a continuously-
growing source of urban air pollution. The combined emissions from these sources include
particulate matter containing metals and other inorganic compounds, sulfur dioxide, and a variety
of organic compounds. Aircraft application of agricultural chemicals in the vicinity of Tucson
represents another airborne source of potentially toxic organic compounds.
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Figure 1. Saguaro National Monument, Arizona.
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Another change in the biological resource of the Monument has been recently documented.
Graybill and Rose (4), at the Laboratory of Tree Ring Research at the University of Arizona, have
observed extreme growth declines in number of individuals in the Ponderosa and White Pine
populations above 6500 feet elevation in the Rincon Mountain District while conducting a long-
range study of growth trends in pines, in Arizona. Air pollution is suspected as possibly playing a
major role. Stolte (5) established a number of control plots in the same areas to monitor ozone
injury to vegetation.

In 1987, a preliminary survey of soils and selected vegetation was undertaken at SAGU under
the auspices of an Interagency Agreement between the NPS and the Los Alamos National
Laboratory (LANL). The purpose of this survey was an attempt to identify chemical profiles that
might indicate air pollution impact upon the Monument. These efforts were expanded in
subsequent years, with the last sampling taking place in early 1990. An overview of sampling site
locations is shown in Fig. 2 and the detailed locations are given in Appendix A. Samples of soil
were collected inside and outside the Monument (including soil at several distances from a nearby
smelter), from within the drip line at the base of four species of trees in the Catalina and Rincon
Mountains along the northern and eastern boundaries of the Rincon Mountain District (RMD) of
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Figure 2. Overview of regional samipling sites.
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SAGU, where tree growth decline is being obscrved, and from near the bases of numbers of both
healthy and browned saguaro cacti. Only trees that had been cored as part of the Graybill and
Rose study (4) were selected for soil sampling at their bases. Regional control samples of soils
were collected from Walnut Canyon and Chiricahua National Monuments in Arizona, and Gila
Cliffs National Monument in New Mexico from within the drip line at the base of Ponderosa pines
included in the Graybill and Rose study (4). This report presents the chemical composition data
that have been collected on these soils.

METHODS

Surface soil samples (0-2 ¢cm depth) were collected using sampling tools made of either
polyechylene or Teflon. Deeper samples were taken using standard U.S. Forest Service soil
coring tools made of stainless steel. The soil samples were collected in polyethylene bags and
returned to Los Alamos for chemical analysis. Samples were air-dried for several days and then
sieved through a standard 20-mesh brass screen to remove organic debris and larger rock
fragments. The soils from the Tucson Mountain District (TMD) were further separated into four
size fractions (20, 60, 100, and < 100 mesh) using stacked standard brass screens. The sieved
samples were stored in polycthylene bottles prior to analysis.

To date, most elemental analysis has been conducted via instrumental neutron activation
analysis at the LANL Omega West Reactor by the authors and the staff of the reactor facility.
These methods are described in detail in References 6 and 7. Up to 45 elements have been
quantitatively determined. A small set of these samples has been analyzed for fluorine using ion
selective electrode techniques. Carbonate carbon has been measured in some of the soils via acid-
evolution gravimetry, and both bound and unbound water have been determined by coulometry in
the same subset of soils. These methods are described in detail in Gautier and Gladney (8). All
chemical analyses have been quality assured by concurrent analysis of National Institute of
Standards and Technology (formerly National Bureau of Standards), U. S. Geological Survey,
and Canadian Geological Survey reference materials according to our established policies (9). All
quality control/quality assurance data are presented in Appendix B.

Two approaches have proven especially valuable in attempting to study the impact of
atmospheric particulates on various air sheds: 1) source characterization of emissions focusing on
the elemental composition as a function of particle size; and 2) the determination of enrichment
factors (EF) of trace elements in particulates, vegetation, and soils to suggest elements which may
show impact from atmospheric input. In general, one can divide atmospheric particulate sources
into two categories: natural background and anthropogenic. Natural sources of particulates
include continental weathering products (soils, rocks), marine aerosols, volcanic materials injected
during eruptions, and meteoritic debris ablated during atmospheric entry (10-12). Anthropogenic
sources may be large "point-sources” such as smelters, specialized industries (microelectronics),
energy conversion facilities (electric generation, coal gasification, etc.), and waste incineration
(13-15). They may also be widespread, diffuse sources such as internal combustion engines,
agricultural operations, or aircraft (16).
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Dilution of soil samples with varying amounts of organic matter may give the appcarance of
wide differences in elemental concentration. Similarly, changes in total atmospheric particulate
loading can mask potential source patterns These variations can be eliminated by dividing the
absolute concentrations of elements of interest by that of a reference element that is abundant in
the atmospheric aerosol, or common in the soils, or easily measured by the analytical method of
choice with a high degree of precision and accuracy.

One can obtain even more useful information by performing a second normalization to the
elemental abundance pattern that has been cstablished for individual sources of airborne materials.
Enrichment factors can be calculated using the following equation’

[X]2/[R]a

[X]c/[R]c

where [ X]a = concentration of element X in atmospheric acrosol or soil
[R]a = concentration of reference clement R in atmospheric aerosol or soil
[X]c = concentration of element X in average crustal material, and
[R]c = concentration of reference element R in average crustal material.

The reference clement for this calculation must be chosen with some care. It is important that the
one chosen have only one source in the atmosphere or soil, be fairly abundant, and/or easily
measured with high precision and accuracy. The usual reference elements are Si, Al, and Sc for
the soils component; Na and Cl for the marine component; and Pb and Br for the automotive
component. If neutron activation analysis is used as the analytical methodology, Si is eliminated
since it is difficult to detect using this technique. More detailed discussion of the enrichment
factor concept can be found in References 17-19.

Much suspended particulate matter is soil and rock dust injected by wind erosion. Relative
concentrations of elements borne by such dust are probably the same as those of the major
element used in the double normalization. Also, relative concentrations of many elements in
saveral source materials are similar to those of crustal material. For example, the alumino-silicate
portion of coal (ash) has a concentration pattern much like that of average crustal material. Thus,
when an element has a large EF after the double normalization, one must look to special sources
to find explanations for its anomalous concentration.

If the airborne or soil materials are primarily from the source from which the reference element
is selected, the EF values should be close to unity. For elements that display EF values strongly in
excess of 1, the implication is that there are one or more additional sources that contribute
significantly to the concentration of those elements. We have chosen the EF range of 0.5 -2 5 to
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represent the "no impact” ievel. Since natural variability in soils can be quite high, one must be
careful not to over interpret EF data near 1.0, but rather look for large deviations, preferably an
order of magnitude or more.

RESULTS AND DISCUSSION

Over 825 soil samples from the various sites have been analyzed for up to 48 constituents. All
individual concentration data are presented in Appendix C. The EF approach, detailed in Ref. 19,
has been used in an attempt to summarize this mass of data for more incisive interpretation and
eventual resource management use. All EFs were computed relative to Wedepohl's average
clemental abundance in the earth's crust (20). Overall means and standard deviations of these EFs
are presented in Table 1 as a function of sampling site and depth. While all elements were
measured at all sites, certain constituents were consistently below our limits of detection and
could not be used to calculate EFs. This is shown as "---" if all samples were below detection
limits, and as a mean without a standard deviation where only one or two samples yielded EFs.

Several clements (Ag, As, Br, Ga, In, Pb, Sb, Se, V, and Zn) have become established as
indicators of various types of sources for regional inorganic air pollution (19). Silver and Ga are
often associated with waste incineration, As, Sb, Se, and V with electric power production; In
with metal smelter emissions; and Br, Pb, and Zn with transportation. This list is worth keeping in
mind during the following discussion on interpretation of the data gathered at SAGU.

Our soil data in Table I can be broken down into roughly four groups for the purposes of this
presentation: 1) elements which are so often at or below our limits of detection that no valid
conclusions may be drawn, 2) elements which show depletions relative to Wedepohl's crustal
abundances, with EFs consistently below 0.5, 3) those which exhibit EFs near 1.0 (0.5 - 2.5); and
4) constituents which have EFs greater than 2.5 for a significant number of sites. This last group
should be examined for evidence of anthropogenic air pollution input to the SAGU ecosystem.
The reason we have chosen the EF range of 0.5 - 2.5 to represent "no impact" for this approach is
that natural variability in soils can be quite high. One must be careful not to over interpret EF data
near 1.0, but instead be looking for large deviations, preferably an order of magnitude or more.
Even elevated levels in soils may not be biologically available, and plants growing in these soils
need to be analyzed in addition to the soils to provide complete pathway analysis.

The data in Table [ indicate that Ag, I, In, and Se are candidates for the first group; i.e.
uninterpretable because of limited data. There are some data for In and Se with above detection
limit concentrations, and these will be discussed along with the other indicator elements, although
any conclusions for these two elements have high levels of uncertainty. Several elements which
fall into the second category (depleted) seldom exhibit this behavior elsewhere, in our experience.
Calcium, Cl, Co, Mg, and sometimes Na and Sc show depletions over large areas of SAGU and in
many of the background sites as well. Although this has no air pollution implication, it seems to
represent an unanticipated regiconal characteristic of southwestern soils. This also provides a
counter argument to the hypothesis that the saguaro cacti are suffering from elevated levels of
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Table 1. Summary of Enrichment Factors for Soils Collected at Saguaro National Monument, Catalina Mountains,

Chiricahua National Monument, Walnut Canyon National Monument, and Gila Cliffs National Monument, 1987 - 1990
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Chiricahua National Monument, Walnut Canyon National Monument, and Gila Cliffs National Monument, 1987 - 1990
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"salt" exposure, because these readily mobile elements seem to have been effectively leached from
the soils studied. The third group (within normal natural ranges) has the largest membership: Ba,
Br, Ce, Cr, Dy, Eu, Fe, F, Ga, K, La, Lu, Mn, Na, Nd, Rb, Sc, Si, Sm, Sr, Ta, Tb, Ti, U, V, Yb,
and Zn. We have discovered little, if any, evidence that their concentrations in SAGU soils are
being affected by any anthropogenic source.

The fourth group, those with EFs consistently in excess of 2.5, contain some unusual
members. We place As, Cs, Hf, In, Sb, Se, Th, W, and Zr in this group; they require further
scrutiny concerning possible non-natural sources for their elevated levels (relative to Wedepohl's
crustal average) observed in many or most samples taken during this study. Concentrations of
these elements (except Cs, In, and Se) on the Tucson Mo intain District samples that were
separated into four particle-size groups also exhibited markzd preference for the smallest size
fraction of soil particles. This latter phenomenon suggests that the enrichment of six of these
elements may be related, although Hf, Th, W, and Zr are rarely found in excess concentrations in
air-borne emissions (except for some municipal incinerator air particulates in the Eastern US,
Ref 21). These four elements are associated and enriched in naturally-occurring zircons and
zeolites. These minerals are highly resistant to chemical weathering and may be ground to fine
particles that are retained for extended time periods in this ecosystem. This is in concert with their
system-wide higher EFs. We have no explanation for the unusually high EFs observed for Cs in
the San Manuel Canyon and SAGU Cactus Forest. Ordinarily, this element has no air poflution
input or implications.

Indium, Sb, and Zn are significantly enriched in the smelter canyon, in the SAGU soils from
the RMD unit, and in many of the regional "background" sites. These elements are more strongly
enriched in the surface soils of the smelter canyon, and are commonly associated with the roasting
process for sulfide ore oxidation and metal recovery. There is evidence for regional impact for
these elements, probably from the metal smelting industry in southern Arizona. Throughout the
regional samples we examined, these elements are significantly more enriched in the surface soils
relative to the subsurface soils, implying that air pollutant deposition can be a major source.
Arsenic, another element commonly associated with copper ore reduction, does not yield such a
clear-cut interpretation. The problem is largely due to arsenic concentrations being near our
detection limits, thereby reducing our ability to make a meaningful regional assessment of its
distribution. Arsenic is a well-known air pollutant arising from the metal smelting industry, and
we suspect that it would show a similar distribution to Sb, were our analytical method more
sensitive for this important element. Furthermore, before the widespread use of neutron activation .
analysis, Sb was often measured with relatively poor precision and accuracy in geological
materials. The crustal abundance of this element merits recalculation.

SUMMARY AND MANAGEMENT IMPLICATIONS
Previous application of the EF approach to the air particulate data taken on the dichotomous
sampler at the SAGU air monitoring station clearly indicates that certain elements (Mg, Na, Ca,

Zn, Br, Pb, S, and Cu) are currently enriched on the fine fraction of air particulates coming into
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thc Monument (19). Similarly, several trace elements in the soil samples taken as part of this
study also indicate anthropogenic impact, probably from dry deposition of air pollutants. The
present soil data do not reflect the apparent enrichment of Mg, Na, Ca, and Br observed on the
fine particle fraction. Zinc was shown to be enriched in some of our SAGU soil samples, 'while
the other enriched elements from the air particulate study were not determined in our samples.

Clearly, the saguaro cactus resource (and perhaps other cactus species) are undergoing a
continuing decline within the SAGU ecosystem. While our data do not implicate unthropogenic
air pollution impact for inorganic elements, atmospheric emissions related to the Tucson
metropolitan area cannot yet be disregarded as a potential cause for the decline. The complex
nature of anthropogenic modification of the organic compound burden of atmospheric aerosols is
just beginning to be understood. Direct impact from the leeward drift of agricultural chemicals
(herbicides and pesticides) from air-borne spraying operations or other organic chemical
enrichment from diffuse urban sources should be considered a high priority for future
investigation as a possible mechanism to explain the observed decline in the cactus populations.
Unfortunately, organic chemic:| analyses in natural materials are far more difficult and expensive
to conduct than inorganic determinations, and the spectrum of compounds runs into the millions.
There has also been some preliminary evidence from unpublished work conducted by colleagues
at LANL that short-chained organic acids readily penetrate the waxy cuticles of cacti, perhaps
having a here-to-fore unanticipated "acid-rain" effect on desert ecosystems (22). Evans (23) has
also speculated on the permeability of waxy cuticles by polar vs. non-polar compounds.
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Sampling Site Locations

Sites selected for this study included three regional background sites, one local background
site, seven sites in the western portion of the Monument (Tucson Mountain District), four areas
associated with the Tree Ring Lab's growth suppression study, five cactus diversity monitoring
plots, a varicty of sites within the Cactus Forest section of the eastern portion of the Monument
(Rincon Mountain District), and the San Manuel Smelter Canyon northeast of the Catalina

Mountains.

Acronym Name

CHIR Rhyolite Canyon, Chiricahua National Monument, Arizona
GILA Gila Cliffs National Monument, New Mexico

WACA Walnut Canyon National Monument, Arizona

CATA Catalina Mountains, Arizona

SMELTER San Manuel Smelter Canyon

RMD Rincon Mountain District, Saguaro National Monument (East)
csp Cowhead Saddle, Tanque Verde Ridge, RMD

CP-5 RMD Cactus Plot # 5 (1989-1990)

CP-9 RMD Cactus Plot # 9 (1989-1990)

CP-10 RMD Cactus Plot # 10 (1989-1990)
CP-15 RMD Cactus Plot # 15(1989-1990)
Cp-17 RMD Cactus Plot # 17 (1989-1990)
EXCL Exclosure Site, RMD
KT Kiln Train, Cactus Forest, RMD
HDP Helen's Dome, Ponderosa and White Pine, RMD
NSP North Slope, Ponderosa Pine, White Fine,
and Douglas Fir, RMD
MPA Mica Picnic Area, RMD
HVP Happy Valley Saddle, RMD

RPP Rincon Peak, RMD
TSP Tucson Side, Ponderosa and White Pine, RMD
T™D Tucson Mountain District, Saguaro National Monument (West)
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Figure A-3 Details of sampling sites in Gila Cliffs National Monument, New Mexico
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Figure A-4 D-tails of sampling sites in Gila Cliffs National Monument, New Mexico
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Figure A-5 Details of sampling sites in Walnut Canyon National Monument, Arizona
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Figure A-6 Details of sampling sites in San Manuel Smelter Canyon, Arizona
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Figure A-10. Details of sampling sites in Helen's Dome, Ponderosa and White Pine, RMD.
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Figure A-14 Sampling sites in Tucson Mountain District, Saguaro National Monument (West).
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Appendix B Elemental Concentrations in Soil Quality Assurance Matenials
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Table B-1, QGuality Assurance Data for Aulomated Thermal Neytron Activation Deteraination of

Individual Llemental Concentrations in Certified Geological Refrrence Materialy (24:76)

P L

PR

aamE s ke

Matorial A9 (ug/q) AL (%) As (wg/9) Au (ng/q9) Ba (ug/q)
CORM MG - |
this wnrh « b 4,46 ¢ 0,00 « 1.7 “« N L
« 8 .21 0.12 1.5 1.1 2% « 600
Cortifiod 041 9 0,03 4,48 % 0,15 0,723+ 0.3) 5.4 61 ¢+ 23
NBy 2704
this work e d 615 L 0,18 21,7 ¢ 2.2 «8 194 + O}
« 3 6,79 1 018 23,3 ¢ 2.4 « 10 400 1+ &0
Cortifiod sex 6.11 + O.18 234 ¢ 0.8 .- ae e 12
ubY 1646
This work e Y 6,20 *+ 0.1/ 10.% ¢ 1.2 « 7 176 ¢ 4%
« 4 6.02 v 0,17 14,0 ¢ 1.3 « 1) 420 + %0
¢ 4§ 586 ¢ 0,17 10,6 + 1.2 « 1) 4% + 70
(ortified 0,088 6.2% + 0.720 12 ¢ 1 = 409
NS 608
This work L) 8.4 0.24 2.4 1 0.4 « |1 191 » M0
Certified ens 9.18 + 0,04 7.4 2.1 197 ¢ 42
NBS 1649
This work 1.2 ¢+ 0.4 2.4% + 0.0/ 69 + B8 L ] 190 + 40
Cortified 1.7% 2,726 v+ 0,04 [ YA | - ¥4 2 26
CORME 50- )
This work « 6 9.20 + 0,30 2.1r04 « |8 900 ¢ 90
« 4 9.04 4 0.2% 1.9 ¢+ 0.4 « 11 910 + &0
Certifled 0.1 9.38 » 0.1} 2.0 0,2 1.0 A9 + 4)
CORMP $0-2
This work « 3 1.7+ 0,22 1.8+ 0.4 « 12 1020 s 60
« 3 1.74 + 0,22 1.8+ 0.4 « 1% 10% ¢ 60
« § 8.048 ¢ 0.2]) « 2,2 <« |0 1080 ¢ 60
< 3 8.00 + 0,20 « 2.1 « 10 1020 + 80
«? 8.01 » 0,22 1.6 ¢ 0.) « 20 1000 ¢ 20
Certified 0.19 8.07 + 0,18 1,17+ 0.1} .5 966 + 6)
LLRMP_S0-)
This work « 1.9 3.1 0.09 2.8 ¢ 0.4 « 9 320 + YO
« 2.0 1.0? 0.09 2.7 1 0.} «8 30 » W
Certified « 0.9 1,06 0.11 2.%1 » 0,12 0.49 300 + 40
CLRMP $0-4
This work « 2.4 5,45 ¢+ 0,16 7.8+ 0.8 « 10 170 + 50
« ] 5. 19 0.16 1.0 + 0.8 « 9 ADO + %0
< 2.6 5.59 + 0,1% .Y+ 0,8 « 9 120 ¢+ 10
« 2.2 .15 ¢+ 0,14 1.1 0.8 « 11 160 ¢+ 40
(ertiftied 0,12 5. 46 0.1% 1.4 ¢+ 0,2 0.64 100 + 40

-~ 44 -

caex s

P R N R A R R R R L P P RS P SRR A RS aEs Ll E Rl td

P L

8 (ug/9)  Ca (V) Ce (ug/q) €1 (wo/g)
« 2.5 11.0 ¢+ 0.% 28 3 2 160 ¢« Y0
e 2.0 10.3 9 0.4 26 v | 167 ¢+ 22
. 10.5 2 0.2 6+ 4 11013
6.1 1 0.7 2,5+ 0,14 68+ 108 ¢+ 18
608 ¢ 0.8 2.5 1013 68 1+¢) 122 ¢ 18
1.0 2.60 ¢+ 0.0} 4 « 100
151 « 16 0,90 1 0,07 18 ¢« & 17500 ¢+ 900
119 ¢« 17 0.90 ¢ 0.0} 17 + 4 13100 ¢ 900
121 ¢+ 1Y 0,66 ¢ 0.06 76 ¢+ 4 12800 2 900
1" 0.8+ 0,0y BO ¢ & 13800
« 2.3 a.70 ¢ 0.2 1Y ¢ « 100
0.26 A4 v 0.0 13+ 2 13,912 2.6
1.6+ 0. 1.21 0.15 1070 ¢« &0 10% ¢ })
. 2.6 £ 0.} 24 LR
« 4,) 1.62 1+ 0,10 110 ¢ & 116 2 2%
2,00 0.4 170 2 0,11 100 ¢ 8 < 130
2.2 1.80 ¢« 0,07 102 ¢ 10 150
18 2 1.85 ¢ 001 112 v 8 13 v 27
18?2 1.67 0.10 119 v % 132 2 22
16 ¢ 2 1.90 2 0,10 117 ¢ % « 110
1y 2 1.86 ¢ 0,10 117 2 &% < 100
17 ¢ 2 1.7y 4 046 12¥ 1 6 136 + 20
12 ¢ 2 1.96 + 010 1121+ 8 a4
%7 ¢ 0.6 1581 0.6 W2 320103
8.2 ¢ 0.6 16,9+ 0,) 072 350 1 30
5.% TREN R M2 210
8,7 ¢ 0.7 1.08 » 0,07 6 ¢+ ) <« B0
7.2 ¢+ 0.8 1.1% 1 0,00 & 1 < B0
6.0 ¢ 0. < 0.) 87 ¢+ 3 < 80
6.6+ 0.8 1.0) 2 0,00 % 1) < 90
5.2 1 0.4 111 v 0,05 44 ¢ 10
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Tabie B:1, Quality Assurance Data for Automated Thermal Meutron Activation Determination of
Individual tlemental Concentrations in (srtified Genlogiral Reference Materiatly (cont.)

S A B B A A E RSB R M EEE NN RSB R Mmoo £ S e h s 8 Ak AL E ki AR e b v G AR A s E R s B S e e a R

Material to (ug/g) Cr (ug/q) Cs (ug/q) Cu (ug/9) Dy (ug/q) tu (ug/g) fe (%) Ga (ug/9) M1 (ug/q)

e — SR —

This work 86 ¢ § 480 + W « 1.9 « 2% 3.3+ 0.4 1L 0,07 12,7 4 0.0 21 ¢+ 1 4.0 0.4
85 + 4 NG 2 29 €« 2.1 « 240 2.9+ 0.4 1.0 20,70 12,7 ¢ 0,8 21 + 4 1.9 ¢« 0.%

Certitiod 8 ¢ 430 2 B0 0,57 2 0,16 134 ¢ 4 2.9 2 0.9 1,39 ¢+ 0,17 17.% + 0.2) 17 ¢+ 4 3,76+ 0.2?

KB5S 2704

This work 1V,2 2 0,7 137 ¢+ B 5.7+ 0.4 « 240 6.0 ¢ 0% 116 + 0,06 4,07+ 0.20 16 v 3 A1 ¢ 0.0
131 » 0,7 142 ¢+ B8 5.5+ 0.4 « 210 4.7 2 0.5 141 20,09 4,16 2 021 17+ 3 B.5 ¢ 0N

Certifiod 14.0 + 0,6 135 3 & 6.0 99 v 4 4.0 13 ] .11 + 0,10 1% 8.0

ues 1040

This work 9.4 ¢ 0.4 M h 1.y 0,27 < 300 6.2 106 1.3 008 3590 ¢ 0,17 10 3 10,6 ¢ 0.%
8.9+ 0.4 17 v % Y46 2 0.2 e MO 6,7 2 1% 125 0,08 .14 1 0,16 < 10 10.7 ¢« 0.6
9.0 ¢ 0.4 AN LI 2 0,20 < 3700 %% 0% 147 ¢ 0,05 3,14 ¢ 0,16 « 26 1084+ 0.5

Certified 10 ¢ |} 16 v 3 1.69 ¢+ 0,10 18 « ) 47 1.0 0.7 L35 ¢ 0,10 19 1.2

Mpd 684

This work & v 7 M7+ 19 “1.% « 790 Lir i) o088y 006 6§89 ¢ 019 « )} 1.48 + 0,1}

(ertified 49 ¢ ) 112+ 9 0.24 ¢+ 0,14 96 .4+ 0.2 1.0+ 0,02 1.2% 0 0,00 17.4 1.5%% » 0,08

MBS 1045

This work 8.0 9 0.4 20100 ¢+ 1700 2. 44 5 0,21 220 s 60 .4 0.32 + 0,04 1D, 4 ¢ 0% e 1Y 1.5 + 0,18

Certifiod 1O} v 0.6 29600 2 2800 2.8 ¢+ 0.5 110 ¢+ 20 2.0 0.4 1y ¢ 1 41 70 1.9

CCRME 301

this work 22 v ) 170 ¢+ 10 4.7+ 0% « 320 A4 s 0.4 ) 44 vy 0.7 .6 ¢ 0.) 21 ¢ % 2.% 0.4

26+ ) 171 ¢+ 10 4.6 0% e 100 4.0 1 0.4 152 2 0,06 4.4 2 0, Ve 6 2% 00,1

(ertifiod ) 160 v 1% S.07 + OIA 61 5 3 4.5 ¢« 0.4 147 + D,OY K00 O 1Y 24 0 | 2.% v 0.4

(LRMP 50-2

This work 1.2 v 0.4 12.9 ¢ 1.1 0,32 + 0,09 « 260 A1+ 08 V1,36 0 0,19 41 v 0, 25 + A 20 « ?
1.3y 004 13,6 ¢ 1.1 0.3 2 0,09 « OO A2 0.7 317200020 4.4 0. B h f0 o7
1.2 ¢ 0.8 11,62 1.} « | « 290 9.4+ 0.8 318 0.}/ .11 0,13 19 ¢+ & 20 7
1.4 2 0.4 12,01 1.0 « 0.9 « 300 8.2 1+ 0.0 324 « 018 .39 2 0,29 2V ¢ 4% 19.3 9 ).
6.9+ 0.4 11,71 1.0 < 1.1 €« ¥ 0.0 ¢+ 1,0 3,30y 0,20 4,30 ¢« 0,2/ 23 v 4 1A.8 ¢ 1)

Certified 7.6 1t 0.6 12,32 1.3 0.41 1 0.0% 7 v AB 14 315 0,06 5.5 0 016 24 ¢« ] 1.4 ¢ 1Y

CORMP 50-3

this work 5.6 ¢+ 0.3 2812 1.2 2 0,08 « 200 2.8 0,3 0,77+ 0.04 1,62 ¢ 0,08 « 11 4.7 ¢+ 0,)
55+ 0.) 27 v ? 1,00 + 0,08 <« 10 2.3 1 0.% 082+ 0,04 }.62 ¢ 0.09 < 14 4.9+ 0.)

Certified &.% r 0.8 26 + 1} 1.12 ¢ 0,09 12 ¢} 2.8 1 0.3 O.H4 1 0,0% 1.5 » 0,06 6.4 20,34 10,2

CORMP 504

this work 9.3+ 0.% 68 ¢+ & 2.76 v 0,22 < {80 3.9 ¢« 0.3 1.00 v 0.07 2,29 ¢ 4,12 « {7 8.1 0.6
BRA ¢t 0.4 1+ 4 2.12 + OIA <« 210 4.2 2+ 0.6 098 2 006 2,10 + 0,17 11 v 4 1.6 v O.A
9.2 ¢ 0.4 66 1 A Z2.46 ¢+ 0.1 < 190 3.8+ 0.4 0.B8 ¢y 0.0% 2,40 ¢ 0,12 14 ¢+ ) 7.5 ¢+ 0.4
10.0 ¢+ 0.% 6A 1 A 238 2 006 <« 210 3.4 0 0.8 089 0 0,06 0,26+ 0.1} R I N |

(ertified 10.4 ¢ 1.4 6] ¢ & 2.8 2 0,19 22 1) 1A ¢ 0.6 0.97 « 0,07 2,37 ¢ 0,07 10,7 ¢ 0.2 B0 1 0,1}

i L
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Table 8-1, Quality Assurance Data for Automated Thermatl Neutron Activation Determination of
Individual [lemental Concentrations in Certified Genlngical Referance Materials (cont.)

I T T T T [ L LR X T AR R P A M e s A S KK S E RS % -

Material

Hg (ng/9) | (ug/a) In (ng/9) K (%) te {ug/g) Lu (ng/g) My (v) Mn (va/9) Na (%)
CORMP MRG: |
this work  « 1400  « 24 €220 0.0 £ 0,07 9.% +0.% 1A 20 .16 2 0.44 1400 1 60 0,545 ¢ 0,023
« 1000 ¢ 22 « 220 0.16 ¢ 0,0} 9.6 £ 0.5 95 £ 22 7,70 ¢ 0,40 1120 ¢ 50 0.536 1 0.024
Certifiod 140 9 4D --- « 500 0.15 00,07 9.8 ¢« 0.8 120 + 40  8.17 * 0,19 1310 + 100 0.5% ¢ 0.06
NBS 2704
This work 1520 ¢« 60 « 1/ « 170 2,001 00% 3V e ? 460 ¢ 30 0,98 £ 0.1/ 620 1 10 0.589 2 0.025
« 600« b « 190 1.96 1 013 32?2 44 ¢ 27 1,13 £ 0,07 612 t 24 0.600 ¢ 0,030
Cortitied 1440 « 20 2.0 see 2,00 v 0.08 79 600 1,20 + 0,07 5% + 19 0,547 ¢ 0.014
NaS 1646
his work « 600 Y+ A 260 1A ¢ 0,14 W7 400 s 30 0.AY r 015 360 ¢ 15 1,96 % 0.08
600 M 4 ¢ 300 1,799 O4Y 3¢ ? 440 ¢+ 30 1,00 ¢ 0,17 387 ¢ 15 2.00 » 0.08
“900 M+ A4 <240 1.B) 4013 M7 480 ¢+ 30 0.8 ¢ 0,1} 14+ 15 2.00 ¢+ 0,08
Cortifind 63 0 10 14,2 60 210 000 W 42 IA0 L 60 1,09 + 0.0 3% 0 20 2.0 ¢ 0,7
e o
this work < 800 « 19 <210 0.1 ¢ 0,037 4.7 2 0.3 330 1 21 V.64 ¢ 0,19 130 2 60 1.5 ¢ 0.07
tertified - B cee 0.1%% ¢ 0,007 5.3 1 0.4 350 ¢+ 40 5,26 1 0,22 1290 ¢+ 20 1,60 t 0.07
NB3 1645
This work = 1100« 14 220 1 30 1,33 ¢ 0,09 8.1 v 0.4 « 300 0.8 v 0.0% 610 ¢ 30 0.5 1 0.0?
Cortifiod 1100 + 500 ==  « 790 1,26 1 0,08 9.0 -- 0,74 ¢+ 0,02 780 + 100 0,54 ¢+ 0.01
CORMP $0-1
This work < 1000 « 24« 300 2,60t 007 8¢ 1 793 ¢ 26 2,05 + 016 949 ¢ 37 2.0% * 0,09
) « 21 « 00 238 1 0,16 57+ ) A8 1 28 2,00 ¢ 0,13 950 + 40 1,99 1 0,08
Certifled 22 v % 17 100 7.6 1 0,08 S8 2 30 020 2.3 £ 0,11 890 ¢ 30 1.9/ : 0,08
CORMl 50-2
This work < 600 9131 2w 2471015 %0 ¢} 538 ¢ 31 0.51 » 0.06 727 ¢ 30 1,911 0,08
« B0 1D+ 3 = 300 2.0 ¢ 0,16 &4 ¢ 3 425 130 0.32 2+ 0,05 2101t 30 1,73t 0,07
« 600 « 20 €210 2,32 v 0,16 4% 1) R0 + 40 0,41 + 0,05 760 ¢ Y0 1,77 ¢+ 0.08
« 600 < 1R 170 1 A0 2,07 + 014 4B 1 ) 80 ¢ 30 0.48 + 0,07 49 ¢+ 31 1.88 + 0,08
2¥y « 220 + 20 « 300 2.40 0.20 46 v 13 530 + 30 0.36 v 0.06 100 30 1.8} » 0,08
(ertified A7 v 4 15 « 100 2.44 0.08 46.4% ¢+ 0,7 ABD 1 60 0.54 1+ 0.0} 120 20 1.90 ¢+ 0,05
CLRMP S0- 3
This work « 300 c Q4 < 170 1,21 v 0.0R 12,7 v 1.1 262 1 1% ABR ¢ 0.2% §74 3 23 0.75% ¢ 0,03
« An0 « 17 < 140 1,19 * 0,08 16.9 1 0.9 261 r 16 4,00 2 0,30 60 + 30 0.73 ¢+ 0.0}
Cartified 1l 1.0 100 116 £ 0,05 16.9 ¢ 1.1 230 1 %0 4,98 ¢+ 0,10 520 + 20 0,74 ¢ 0,04
CLRMP 50-4
this work = 400 < 1% <160  1.64 10,11 28.4 1 1.6 AR+ 2V 0.5V r 0.06 660 t 30 1,03 s 0,04
< 500 « 16« 1BO 1.4 £ 0.1) 20.9 0 1.0 360 + 20 0.5 1 0,06 610 3 2% 0,99 ¢ 0,04
< 470 « 14 <200  1.85t0.132/.% 1 1.4 35124 0.451:0,05 670 30 0,98+ 0.04
« 400 « 1) < IB0 1.B5% v 0,11 29.1 1 1.7 IR0 £ 21 0.58 1 0,06 640 t 30 1.01 t 0,04
Certitied 2 o1 10 1.0 100 1,71 1 0,00 8.2 ¢+ 1.7 320t 40 0.% 1+ 0,00 600 * 20 1,00 t 0,07
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fable B8-1. Quality Assurance Data for Automated Thersal Neutron Acfivation Determination of

;;;;;;;;;;;;

fndividual flemental Concentrations in Certitlied Geologleal Reference Materiatls {cont.)

.......... PP

Material Rd (ug/q)  Rb (ug/g9) Sb (ng/g) S (ug/9) Se (ug/q) s (ug/q)  Sr (ug/g)  1a (ng/q)

CLBMP MRG- )

this work « %0 « 20 430 ¢+ 60 H ¢ ) « 16 4.4 ¢+ 0.2 « 400 JRO ¢+ J0n
2) + 8 « 18 440 + 10 53 + Y « 8 4,4+ 0.2 « 330 120 ¢+ 100

Certified 19 ¢ 2 8.5 2.4 860 + 160 46 ¢ & 0,19 ¢+ 0.01 4.% + 0.% 766 2 1) ROO ¢ &0

NS 2704

THis work 29 v} 114 ¢ ) 3120 v 200 11.8 ¢ 0,6 2.2+ 0,7 6.6 ¢ 0.1 « 2%0 910 + RO
« 20 10l ¢+ 6 3650 1+ 200 11.3 + 0.6 « 4 6.% ¢+ 0.1 € 260 940 ¢+ BO

Certified .. 100 3790 » 1%0 12 1.1 6.7 10 e

MBS 1646

This work 331 6 8215 « 30 10.1 1 0.4 0.1 0.4 6.8 ¢ 0.1 < 400 1110 ¢+ 90
40 ¢+ 0 92 ¢ 6 450 + 120 10.) ¢+ 0.6 0.9 +0,7 6.7 + 0.} « 290 910 + 80
4) 1 8 Bs 1 4 310 ¢ 110 10,0 ¢ 0.5 1.8+ 0.6 1.1 ¢ 0) « 310 980 ¢+ RO

Certified AL | LY 190 + 200 10.8 « 0.4 0.5+ 0.09 6.4+ 0.} 220 1000

Hgs 668

This work « 3% « {7 « 210 e ? « 4.4 2.2 + 0.} < 310 « 600

Certified 9.6 + 1 1.90 ¢ 0.01 300 + 200 LN | €« 3 2.5 v 0.2 169 ¢ | o o+ 70

NBS 1645

This work « 16 4 ¢ & 346000 ¢+ 17000 2.0 v+ 0.} « 1.7 « 0,06 140 s+ 90 « K00

Certified s a1 + & 310000 + 60000 2.0 1.3+ 0.4 1.74 A0 + 90 220

CERMP 5O-)

This work 5+ A 121 + 7 « 300 16.8 ¢+ 0.9 < 4 8.} + 0.4 410 v 90 630 ¢« 70
5 ¢+ 9 125 v 7 « 430 16.4 ¢+ 0.9 « 4 8.0 1 0.4 « 410 680 ¢+ 70

Certified 44 2 ) 139 + 12 297 2 25 17.7 + 0.8 0.091 ¢« 0,007 7.9+ 0.5 128 ¢+ 24 700 ¢ 120

CCRMP 50-2

This work 64 ¢+ 7 66 + 4 « 400 10.7 + 0.6 1.9 ¢ 1.2 12,31 0.6 330 + 90 1340 + 100
60 1+ B 6) + A < 00 10.8 « 0.4 « 0.1 11.4 ¢+ 0.5 430 + 90 1300 ¢+ 100
12 + A 4 ¢ 5 < 100 10.7 ¢+ 0.6 « 0.4 11.4 ¢+ 0.5 190 + A0 1180 ¢+ 120
60 ¢+ } 1 e S « 340 11,0 ¢+ 0.6 « 0,3 14.6 ¢+ 0. 360 ¢ 100 1190 * 100
5 1 & e h « 340 11.0 ¢ 0.6 « 0.} 11.7 + 0% « 780 1220 1 90

(ertified 57 v 2 86 110 + 20 11,3+ 0.3 0.40 : 0.08 11.8 + 1.2 340 + H0 1150 + 130

LORMP_50-3

This work 29+ 4 40 ¢+ 3 350 ¢+ 60 L e 0,9 <] 3.10 ¢+ 0.1% « 230 10+ 30
2] « 5 1 ¢ 2 « 200 i1 0.} « 2.4 3.2 ¢ 014 < 300 360 + 30

Certified 17 ¢} 39 + 3 32y ¢+ 6 t 0, 0,034 ¢+ 0,015 3.47 ¢+ 0,19 220 ¢+ X0 430 + 60

CORME 50°4

This work 726 + & 87 + 7 590 + 90 8.0+ 0.4 <3 4.5/ + 0.21 « 270 670 + 70
29 ¢+ 6 69 *+ 4 %20 v /0 7.8 1+ 0.4 < 4 4.%) + 0,2) « 230 6H20 2+ H0
29 1 4 61 v & 590 ¢+ 70 7.+ 0,4 O0R) 0,34 4.60 + 0,21 « 220 600 + 60
M b 60 ¢+ 4 510 + 20 8.310.4 <« 0.9 4.86 ¢+ 0.2) « 300 610 ¢+ 40

Certified 25 v 2 69 + 8 110 ¢+ 30 8.4 ¢+ 0.4 0.49 ¢+ 0,01 4.1 2+ 0,2 170 + 20 620 ¢t 110

-3~
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Tabte 8-1. Quality Assyrance Data for Automated thermal Neutron Activation Determination of
Individual tiemental Concentrations In (rrtfified Geologlcal Reference Materials (cont.)

.............. N Y L T e

Material

CORMI® MRG-1

AAMBRALL .

This work

Certified

NBS 2704
This work

Certified

LAY

This work

Certified

NB: 688
This work
Certified

> 4
ol

5. 1645

This work
Cortified

|

LURME SO-1
This work

Certified

CCRMP 802
This work

Certified

CLRMR 503
This work

Certified

LLRMP SO-4
This work

Cevtified

b (ng/q)

400 ¢
100 ¢
510 ¢

870
880 ¢

170 ¢

10
1o
60

a0
Ao

10

830 *+ AO

710 ¢

940

300 ¢
520 ¢

70

1o
40

< 400

180 ¢
K40 ¢
880

1160 ¢
1440
1400 ¢
1180 v
1480 ¢+
1620 ¢

530 ¢
A50 1
H00

540
610 ¢
6580 1
600 ¢
610 1

a0
100
70

110
150
100
130
150
190

60
10

50
60
10
60
10

1h (ug/q) 1 (ug/q) U (ng/9) ¥V (ug/q) W {ug/g)  Yb (ug/9) In {ua/g) 1Ir (ug/q)
0.86 ¢ 0,11 22000 ¢ 3000 2644 + 1% 521 1 19 <« 3.9 0,68 1 0.09 200 ¢+ 30 <« 600
0,74 0,10 21800 + 2800 226 t 14 534 € 19« 4.0 070 4 0. 10 203 ¢ 26« 600
0,93 ¢ 0,18 22600 * 900 240 2 40 476 t 33 0.3 ¢ 0,1 0.6 191 ¢+ 15 108 1 16
9.1 + 0.4 A0 + 600 3230 + 120 99 1 4 2,2+ 0.4 3.7 ¢ 0.2 420 ¢ 50 1390 ¢ 10
9.1 2 0.4 4600 + 600 3070 + 120 93 + 4 2.4+ 0,6 3.5 0.2 430+ 60 280 ¢+ B0
9,2 4570 ¢ 180 Y130 1 130 95 ¢ & 7.8 .es 438 1 12 300
10.7 ¢+ 0.4 A0 ¢ 600 2910 ¢+ 110 B9 1 4 « 6 3.13 4 0,24 90 ¢ 30 600 » 140
9.4 + 0.4 4900 ¢ 200 2BJ0 ¢ 110 B) + 4 « 7 3,50 + 0.30 104 1 27 400 1 )00
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Appendix C: Elemental Concentrations in Soils



Table C-1. Individual Elemental Concentration in Soils from Rhyolite Canyon, Chiricahua National Monument
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Table C-1. Individual Elemental Concentration in Soils from Rhyolite Canyon, Chiricahua National Monument (cont.)
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Table C-1. Individual Elemental Concentration in Soils from Rhyolite Canyon, Chiricahua National Monument (cont.)
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Table C-11. Individual Elemental Concentration in Soils from Gile ClLiffs Netional Monument, New Mexico (cont.)

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

Tree Depth La (ug/g) Lu (uw/g) Mg (X) Mn (ug/9) Na (X)  Nd (ug/g) pH (units) Rb (ug/9)
[ (in)

2 0 < 0.38 956 ¢ 43 1.95 2 0.07 209 ¢ 22

< 0.39 730 2 33 2.17 2 0.07 147 2 15

< 0,37 720 ¢ 32 1.83 2 0.06 44 £ 0.3 1612 18

6 < 0.33 681 & 31 1.91 ¢ 0.07 59203 157 ¢ 16

< 0.49 654 ¢ 33 2.01 1 0.07 203 2 21

aee “.e < 0.36 790 ¢+ 36 2.05 ¢ 0.07 “ .- 166 ¢ 17

27 0 0.67 £ 0.13 760 2 34 1.33 2 0.04 1%7 ¢ 16

0.58 £ 0.14 757 2 35 1.39 ¢ 0.05 128 ¢ 14

0.61 ¢ 0.13 710 £ 30 1.25 ¢ 0.04 163 ¢+ 17

0.83 £ 0.15 740 & 30 1.45 ¢ 0.06 129 ¢ 13

6 0.56 £ 0.15 920 2 40 1.42 2 0.06 157 ¢ 17

0.72 ¢ 0.16 810 ¢ 40 1.52 ¢ 0.05 1463 ¢ 15

RSN AN S NI I I R IR N N T IS N I I R I R s I N N e S N S I N I I N I N S R NN NN ARSI N RS RRERNER

Tree Depth Sb ('19/9) Sc (ug/g) Se (ug/g9) 51 (X) Sm (ug/g) Sr (ug/g) Ta (ug/g) Tb (ug/9)
# (in)

21 0 0.77 £ 0.16 5.00 £ 0.26 .- 27 ¢ 3 9.92 ¢+ 0.99 < 290 1.47 2 0.18 “--
1.17 ¢ 0.23  4.26 £ 0.30 .. 9.7+ 1.8 1.6 2.0 < 240 1.76 ¢ 0.28 .--
0.60 ¢ 0.17 5.22 £ 0.26 .- 26 ¢ 2 11.3 211 < 270 1.72 ¢ 0.22 ~--
é 0.76 £ 0,18 5.15 ¢ 0,36 --- 29 ¢+ 2 9.1: 1.8 < 240 1.60 ¢ 0.27 ---
0.61 ¢ 0.12 525 ¢ 0.26 e 28,7+ 1,8 8.13 2 0.81 < 290 1.49 £ 0.16 .--
0.68 ¢+ 0.15 5.31 ¢ 0.37 .-- 30 ¢ 2 9.12 ¢ 1.37 < 230 1.69 ¢ 0.27 .--
27 0 0.61 £ 0.15 6..7 £ 0.31 --- 23.3 £ 1.5 10.9 2 2.2 < 290 1.22 £ 0.16 ---
1.11 £ 0.25 6.64 ¢ 0.47 --- 26 ¢ 2 10.1 ¢ 2.1 < 300 1.51 ¢ 0.25 ..o
0.83 £ 0.16 5.83 ¢ 0.29 .- 22,9 ¢ 2.0 8.39 2 0.84 < 200 1.26 ¢ 0.4 .--
é 0.48 ¢ 0.12 6.66 ¢ 0.47 .. 26.3 £+ 1.4 11.1 121,67 < 300 1.53 ¢ 0.24 .--
1.02 £ 0.20 6.82 & 0.34 --- 26.6 + 1.3 13.7 2 1.39 < 300 1.65 ¢ 0,20 .-
0.83 2 0.20 6.32 ¢ 0.44 .- 32.2 ¢ 1.8 13,7+ 2.06 430+ 110 1.78 £ 0.29 .--
SN N T S N T T RN S S I T I T I S T eI N SR NI T I NS S SIS ST N RIS NS N E IR EI ISR IRES
Tree Depth Th (ug/g) Ti (ug/g) U (ug/g9) vV (ug/g) W (ug/@) Yb (ug/g) Zn (ug/g) 2r (ug/9
¥ (in)
21 0 17.2 ¢ 1.3 4480 ¢ 340 3.89 £ 0.3 49.3 ¢ 2.7 < 190 5.28 £ 0.5 78 ¢ 12 .--
4.0 ¢ 1.1 3300 ¢+ 290 3.30 ¢ 0.3 43.0 ¢ 3.2 < 150 4.99 £ 0.52 92+ 18 .-
14.3 ¢ 1.1 3900 ¢ 560 2.91 ¢ 0.2 36.6 ¢+ 2.3 < 150 5.92 £ 0.62 103 & 16 .-
6 16.5 ¢+ 1.3 4170 & 340 3.96 1 0.3 51.7 ¢+ 2.9 < 110 4.75 £ 0.50 85 t 17 .-
16.5 ¢+ 1.3 4100 = 380 4,05 ¢ 0.35 56.1 ¢ 4.2 < 200 4.52 £ 0,46 64 £ 9 ---
17.3 ¢ 1.4 4540 t 370 3.97 ¢ 0.3 63.0 t 3.6 < 140 4.8 £ 0.50 89+ 18 .-
27 0 13.1 ¢ 1.0 3190 + 480 3.07 £+ 0.25 51.3 2 3.2 < 160 4.07 £ 0.43 89 ¢ 13 .-
164.8 ¢ 1.2 3980 ¢ 350 3.51 1 0.3 55.4 ¢ 3.7 < 130 5.35 £ 0.55 101 ¢ 20 .--
13.9 ¢ 1.1 2800 & 400 3.35 ¢ 0.3 4 £ 3 < 130 4.27 + 0.44 83 ¢ 12 .-
6 17.3 ¢ 1.4 3900 t 400 3.6+ 0.3 50+ 3 < 120 5.48 ¢+ 0.56 82t 16 ---
16.9 ¢+ 1.3 4100 ¢t 400 3.76 £ 0.3 60 ¢ & < 170 6.64 £ 0,68 78 ¢ 12 .-
17.1 £ 1.3 4000 t 300 3.6 £ 0.3 57 ¢+ 3 < 140 6.59 £t 0.68 78 + 16 ---
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Table C-111. Individual Elemental Concentration in Soils of Cactus Plot # 5, Saguaro Nationsl Mornument (cont.)

srassssane wsscesssacs P L R R T N I i R P P PP PP senesnase “sccssasareveansny sBssenrusssssesvscscscnannana

Tree Depth F (ug/g) Fe (ug/9) Ga (ug/g) Hf (up/g) Hg C(ug/g) | (ue/g) In (ug/@) K (ug/9)

" (in)
1 0 25800 ¢ 1400 <15 11.8 2 0.9 < 0.4 < 14 «0.18 29500 & 1900
29200 ¢ 1600 < 16 15.3 2 0.9 < 0.4 < 16 < 0.19 28200 & 1800
25500 ¢ 1300 < 17 12,92 V.7 < 0.4 <15 «0.19 30400 & 1500
6 33000 &£ 1700 19 2 4 11.6 ¢ 0.8 < 0.5 <15 <0.18 31000 & 2000
35600 ¢+ 1800 26 2 4 1.1 ¢ 4.1 < 0.7 < 16 <0.21 30500 ¢ 2000
35100 2 1800 21 2 4 13.0 2 0.8 <0.% <15 < 0.17 32100 2 2100
2 0 31400 ¢ 1700 152 3 17.8 ¢ 1.0 < 0.5 < 17 <0.19 27900 ¢ 1800
é 34700 ¢ 1800 < 19 13.3 ¢ 0.6 < 0.7 < 17 <0.21 30300 ¢ 2000
3 0 .- 30000 2 1500 < 17 15.7 ¢ 0.8 < 0.4 < 16 < 0.19 29700 ¢ 1900
[ 31600 ¢ 1600 1823 12.9 ¢ 0.9 < 0.5 <15 < 0.17 30900 ¢ 2000
4 0 LR 32200 s+ 1800 <16 18.3 ¢ 1.} < 0.4 < 16 < 0.18 28900 ¢ 1900
[ 30700 ¢ 1700 1223 12.8 ¢ 0.5 < 0.6 < 16 0.07 ¢ 0.03 28200 ¢ 1800
5 0 32600 ¢+ 1800 < 16 19.6 ¢ 1.7 < 0.4 < 15 < 0.18 27100 ¢ 1700
[} .. 32400 ¢ 1600 < 17 4.6 2 1.0 < 0.4 < 14 < 0.16 31600 & 2000
6 0 .- 21100 ¢ 1300 < 17 10.3 ¢ 0.7 < 0.4 < 17 <« 0.19 29400 & 1900
[} - 31600 ¢+ 1600 17 ¢ 4 12.3 ¢ 0.8 <« 0.7 <« 17 < 0.2 31200 2 2000
7 0 25400 ¢ 1400 <17 13.7 ¢ 0.8 < 0.4 < 15 < 0.18 30400 & 1900
6 29300 & 1500 18 2 4 13.5 ¢ 0.8 < 0.6 < 16 < 0.20 30300 ¢ 200C
8 0 .- 27500 ¢ 1400 1123 15.1 ¢ 1.1 < 0.4 <15 < 0.18 28100 ¢ 1800
é 31800 ¢ 1600 % 23 13.4 £ 0.9 < 0.4 < 13 < 0.15 30200 ¢ 2000
9 0 31800 ¢ 1800 < 18 16.6 ¢t 0.9 < 0.5 < 17 <0.19 28900 & 1800
[ 29900 ¢ 1600 < 22 12.5 ¢ 0.7 < 0.7 < 16 <0.21 28700 2 1900
10 0 33900 ¢+ 1800 < 18 19.8 2 1.8 < 0.4 < 16 < 0.19 27600 2 1800
é 29100 ¢ 1500 <19 10.4 £ 0.7 < 0.4 <13 < 0.16 29100 ¢ 1900
1 0 .- 27700 2 1600 < 18 11.8 ¢ 0.6 < 0.5 < 17 < 0.19 30600 & 2000
6 31200 ¢+ 1600 14 ¢ 4 11.9¢ 0.9 < 0.6 < 16 < 0.20 32600 & 2100
12 0 .. 26200 ¢ 1400 <19 12.8 ¢ 1.0 < 0.4 <15 < 0.19 26900 ¢ 1800
6 .. 29400 ¢ 1500 152 3 11.1 ¢ 0.6 < 0.4 <13 < 0.17 32600 & 2100
BN RIS N R I TN I N RS ST SIS S NSNS TS SR T S I NI E NS R RN I T 2R R NN SR IREEE S SZERZINEESZEINISEESEERUAR
T;ee D:‘Pth La (ug/g) Lu (ug/9) Mg (ug/g9) Mn (ug/g9) Na (ug/9) Nd (ug/g) pH (units) Rb (ug/g)
(in)
1 0 4823 1.35 ¢ 0.06 3300 & 400 770 ¢ 30 14200 ¢ 600 47 ¢ 5 .- 137 27
523 1.30 £ 0.06 3600 ¢ 500 690 ¢ 30 14900 ¢ 700 652 7 1222 6
5213 1.71 ¢ 0.08 < 1400 810 ¢ 30 14100 ¢ 600 43 ¢ 5 ... 130 £ 7
6 56 ¢ 3 1.58 2 0.07 4300 t 500 760 + 30 14200 ¢ 600 60 2 7 155 2 8
54 ¢t 3 1.30 £ 0.06 3800 ¢ 500 670 ¢ 30 12400 2 500 761+ 8 152 ¢+ 8
54 ¢ 3 1.63 ¢+ 0.08 3500 ¢ 400 770 « 30 12800 ¢ 600 70 ¢ 8 .- 165 ¢ 7
2 0 55 ¢ 3 1.63 ¢+ 0.08 5100 & 1400 790 ¢+ 30 13000 ¢ 600 75 : 8 .- 114 2 6
6 55123 1.25 ¢ 0.06 4500 ¢ 600 710 = 30 11800 ¢ 500 7129 .- 159 ¢ 8
3 0 54 ¢ 3 2.07 ¢ 0.10 2600 ¢ 400 840 ¢ 30 13300 ¢ 600 50 ¢t 6 --- 134 ¢ 7
6 53 ¢ 3 1.56 ¢ 0.07 3400 ¢ 400 770 ¢ 30 13600 ¢ 600 512 6 .- 148 2 7
4 0 59 ¢ 3 1.68 ¢+ 0.08 2900 ¢ 500 760 ¢ 30 14600 ¢ 700 80 ¢+ 8 e-- 120 ¢ 6
6 5323 1.64 ¢ 0.08 3000 ¢ 500 690 2 30 13100 ¢ 600 63 + 8 .- 1641 2 7
S 0 61 ¢ 4 1.74 ¢ 0.08 2600 ¢ 400 900 ¢ 40 13600 ¢ 600 55 ¢t 6 .- 125 ¢ 6
6 5223 1.76 ¢ 0.08 3000 ¢ 400 750 ¢+ 30 13400 ¢+ 600 64 ¢t 7 148 ¢ 7
6 0 523 1.07 ¢+ 0.05 3300 ¢ 400 740 ¢+ 30 13200 ¢ 600 47 ¢ 6 “-- 88 2 7
[ S4 ¢t 3 1.43 ¢ 0,07 4800 t 500 690 ¢ 30 13400 ¢+ 600 66 2 8 147 2 7
7 0 5213 1.53 ¢ 0.07 2600 ¢ 400 626 ¢ 24 14900 ¢ 700 67 ¢+ 8 127 2 6
[ 52¢3 1.32 ¢ 0.06 3300 ¢ 400 641 ¢ 25 13900 ¢ 600 60 ¢ 8 c-- 1612 7
8 0 523 1.47 ¢ 0.07 1800 ¢ 400 800 ¢ 30 13100 ¢ 600 49 £ 5 .- 1332 7
.} 52 ¢3 1.38 ¢ 0.06 3300 ¢+ 400 630 ¢ 30 11600 ¢ 500 54 ¢ 6 .- 141 ¢ 7
9 0 62 ¢t 3 1.99 ¢ 0.09 3900 ¢ 500 840 ¢ 30 14500 ¢ 600 88 : 9 se- 125 ¢t 6
6 56 ¢+ 3 1.57 £+ 0.08 3400 ¢ 500 670 ¢ 30 14300 ¢ 600 67 ¢+ 8 .. 143 2 7
10 V] 70 ¢ 4 2.29 £ 0.11 3000 ¢ 500 970 ¢ 40 14900 ¢ 600 64 ¢t 6 .-- 129 2 6
[} 52+ 3 1.40 ¢ 0.07 3500 t 400 630 ¢ 30 14900 ¢ 600 621+ 6 c.- 137 ¢ 7
1" 0 50t 3 1.74 £ 0.08 3700 ¢ 600 780 ¢ 30 13100 ¢ 600 72+ 8 ... 122 2 6
50 ¢ 3 1.39 ¢ 0.07 3000 ¢ 400 750 ¢ 30 13000 ¢ 500 7329 ... 154 ¢ 8
12 0 52 ¢ 3 1.78 ¢+ 0,08 5100 & 500 710 ¢+ 30 13300 2 600 49 2 6 .-- 131 £ 7
[ 53 ¢+ 4 1.48 ¢ 0.07 2800 ¢ 400 630 ¢ 30 14600 ¢ 600 65 2 7 .- 152 ¢ 7
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. Individual Elementsl Concentration in Soils of Cactus Plot # 5, Sagusro Nationsl Morwment (cont.)
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Toble C: IV, Individua! tlemental Concentration tn Soite of Cectus Plot 4 9, Sagusro National Nommment (cont,)
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Individual Elemental Corcentration in Soils of Cactun Plot # 9, Sapuaro Netional Morwment (cont.)
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Irdividusl Elementsl Concentration in Soils of Cactus Plot # 9, Ssguero National Normment (cont.)
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Table C-v. Individual Elemantal Concentration in Soils of Cectus Plot # 10, Seguaro National Morwment
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Table C-V. Individual Elemental Concentration in Soils of Cactus Plot # 10, Saguaro National Monument (cont.)
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29300 ¢+ 1500
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Eu (ug/g)
1.0 1.50 ¢ 0.08
0.8 1.59 ¢ 0.11
1.1 1.58 ¢+ 0.08
1.0 1.54 ¢ 0.06
1.0 1.52 ¢+ 0.09
0.9 1.41 ¢ 0.06
1.0 1.39 £ 0.07
0.9 1.55 ¢ 0.07

1.2 1.6 £ 0.1
0.9 1.62 ¢+ 0.10
1.0 1.36 ¢ 0.07
1.3 1.98 £ 0.12
0.8 1.42 & 0.09
0.6 1.25 £ 0.06
0.9 1.75 ¢ 0.09
0.6 1.41 £ 0.09

K (ug/g)
18 28800 ¢ 1800
19 30100 ¢ 1900
18 27000 & 1700
16 29500 t 1900
20 27200 ¢ 1800
17 26300 ¢ 1700
19 29100 ¢ 1900
20 26900 ¢ 1700
19 27000 ¢ 1700
0.03 25600 ¢t 1700
19 29400 & 1900
20 23100 ¢ 1500
18 27300 t 1700
15 26100 ¢ 1700
20 30700 &+ 2000
19 28700 ¢ 1800
18 28400 ¢ 1800
20 23200 ¢ 1500
17 27100 ¢ 1800
20 25200 ¢ 1600
18 25200 & 1600
16 23300 : 1600
19 27300 ¢ 1700
18 24200 ¢ 1600
0 2 0.03 25200 + 1700
28400 ¢ 1800
18 29300 ¢+ 1900
.20 25800 ¢ 1700
.19 27700 ¢+ 1800
.19 25700 ¢ 1700
.18 28200 t 1800
.19 26700 ¢t 1700
.18 25200 ¢ 15600
14 32100 & 2100
.20 26200 ¢ 1700
A5 31100 &+ 2000



Individual Elemental Concentration in Soils of Cactus Plot # 10, Seguaro National Monument (cont.)
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Tree Depth
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Si (X)
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Table C-V. Individual Elemental Concentration in Soils of Cactus Plot # 10, Saguaro National Monument (cont.)
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Table C-VI. Individual Elemental Concentration in Soils of Cactus Plot # 15, Saguaro National Monument

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

Tree Depth Ag (ug/g) Al (ug/g) As (ug/g) Au (ug/g) Ba (ug/g) Br (ug/g) Ca (ug/g) Ce (ug/9)
# (in)

t 3.2 ¢ 0.4 < 0.010 620 £ 50 3.4 2 0.4 7200 & 600 124 £ 6

< 2.3 64500 + 1800 3.8+ 0.5 < 0.007 550 ¢ 50 1.6 ¢ 0.3 7600 ¢ 500 9t 4

<2.1 63100 ¢ 1800 3.0 £ 0.4 < 0.009 530 ¢ 40 2.5 ¢ 0.5 7500 ¢ 500 98 ¢ 4

6 <4 75200 & 2100 4.7 ¢+ 0.6 < 0.011 600 ¢ 50 5.9 0.8 6900 ¢ 500 116 ¢ 5

<3 73600 ¢+ 2100 3.91 0.5 < 0.011 620 ¢ 50 8.2+ 0.9 7800 ¢ 600 M35

<4 75200 ¢ 2100 3.6 £ 0.4 < 0.011 680 ¢ 50 8.5 ¢+ 0.9 10300 ¢ 700 1152 5

2 0 <2.4 65300 ¢ 1800 3.3 ¢ 0.4 < 0.007 610 ¢ 50 3.0 ¢ 0.4 9400 t 600 87 2 4
6 <3 82900 @ 2300 5.3 £ 0.6 < 0.010 580 ¢+ 80 12.9 ¢+ 1.4 10000 £ 600 103 £ 5

3 0 <3 61400 £ 1700 3.8 0.5 < 0.009 590 + 80 2.9 2 0.4 43600 ¢ 2000 14 2 5
6 <3 60900 ¢ 1700 4.3 ¢ 0.5 < 0.009 510 £ 50 15.9 ¢ 1.7 59000 £ 3000 89 ¢ 4

4 0 < 2.2 62100 ¢ 1700 4.0 ¢ 0.5 < 0.010 550 ¢ 40 6.9 ¢ 0.8 29900 £ 1400 87 ¢ 4
é < 2.4 76400 & 2100 5.5 ¢ 0.6 < 0.01 560 ¢+ 40 13.5 ¢ 1.5 14700 ¢ 800 101 ¢5

5 0 <2 58700 ¢ 1600 4.0 ¢ 0.5 < 0.007 520 £ 40 2.5 ¢ 0.3 45400 & 2000 84 ¢ 4
é < 2.2 71200 ¢+ 2000 4.3 ¢ 0.5 < 0.010 540 & 40 7.7 £ 0.8 20000 ¢ 1000 9 2 4

6 0 < 2.1 60500 ¢ 1700 4.3 ¢ 0.5 < 0.010 530 t 40 4.2 ¢ 0.6 72000 ¢ 3000 76 £ 3
< 2.2 67100 ¢ 1900 4.2 £ 0.5 < 0.008 520 £ 50 3.8+ 0.5 29600 & 1400 81 ¢4

< 2.3 66900 ¢t 1900 4.0¢ 0.5 < 0.011 550 £ 40 2.9 ¢+ 0.4 9600 ¢ 600 101 ¢ 5

6 < 2.2 66100 t 1900 5.0 £ 0.9 < 0.011 500 £ 40 13.9 £ 1.5 57800 ¢ 2500 82 ¢4

< 2.2 62900 + 1800 4.5 ¢ 0.5 < 0.011 470 £ 40 8.2 ¢+ 0.9 59000 ¢ 3000 7 24

< 2.4 69800 + 2000 5.3 £ 0.6 < 0.011 510 ¢ 40 9.2+ 1.0 22100 ¢ 1100 103 ¢ 5

7 0 < 1.9 52000 ¢ 1500 2.9 ¢£ 0.4 < 0.007 570 & 40 2.4 ¢ 0.3 78000 z 3000 68 £ 3
é <3 72000 & 2000 6.9 ¢+ 0.8 < 0.010 510 ¢+ 60 20.2 ¢ 2.2 44600 ¢ 2000 86 ¢ 4

31 < 2.4 64200 ¢ 1800 5.0 ¢+ 0.6 < 0.007 520 ¢+ 40 12.9 2 1.4 50700 t 2200 86t 4

8 0 < 62600 ¢+ 1800 3.9 ¢ 0.5 < 0.009 530 ¢ 40 1.7 £ 0.3 11000 ¢ 600 95 t 4
6 < 2.3 72800 ¢ 2000 5.6 ¢+ 0.6 < 0.010 560 £+ 40 12.5:¢ 1.3 13300 ¢ 700 88 ¢t 4

9 0 < 2.1 66800 ¢+ 1900 3.7 2 0.5 < 0.008 510 ¢ 40 2.6 ¢+ 0.4 13500 ¢ 800 85 ¢ 4
6 < 2.3 74500 ¢ 2100 5.6 £ 0.6 < 0.010 520 £ 60 20.5 & 2.2 49200 £ 2200 83 ¢ 4

10 0 <2 64500 + 1800 3.9¢ 0.5 < 0.010 470 £ 40 3.2 ¢+ 0.4 14100 £ 800 82 ¢4
6 <1.9 62300 ¢ 1700 4.3+ 05 < 0.010 490 ¢+ 40 13.8 £ 1.5 58000 ¢ 3000 7323

1" 0 <24 65300 ¢ 1800 3.2+ 0.4 < 0.008 560 ¢ 40 < 2.1 8100 ¢ 500 108 ¢ 5
6 <3 96000 ¢ 3000 7.4 £ 0.8 < 0.010 470 £ 60 14.0 2 1.5 7900 ¢ 500 109 £ 5

12 0 <2.3 65900 ¢ 1800 3.5 ¢ 0.4 < 0.010 520 ¢ 40 5.1 ¢ 0.7 10400 ¢ 700 98 ¢ 5
< 2.1 62800 ¢+ 1800 3.8+ 0.5 < 0.010 500 ¢ 40 2.2t 0.3 8900 & 600 120 ¢ 5

< 1.9 51200 £ 1500 2.6 ¢+ 0.4 < 0.007 570 £ 40 8.2 ¢+ 0.9 75000 ¢ 3000 78z 4

6 <3 88900 & 2500 7.8+ 0.8 < 0.011 560 £ 40 17.6 ¢ 1.9 8500 ¢ 500 110z 5

1.7 ¢+ 0.5 97000 ¢ 3000 8.4 ¢ 1.0 < 0.010 480 ¢+ 50 22.7 1 2.4 9000 & 600 84 ¢ 4

< 2.5 86500 ¢ 2400 7.0 ¢+ 0.8 < 0.010 580 ¢ 40 13.6 £ 1.4 7800 ¢ 500 97 ¢ 4

E RS S SRR S S S CS SISO RS S RS E RS SRS RS E T EI SIS SIS SIS S SRS o RS ST IS RS ESCSESCSCS SIS SIS ESSIzISSSE=SSsSssxssaszssE=cs=E

Tree Depth Cl (ug/g) Co (ug/g) €02 (%) Cr (ug/g) Cs (ug/9) Cu (ug/g) Dy (ug/9) Eu (ug/9)
# (in)

1 0 < 90

7.0 £ 0.4 .- 41+ 3 6.9 2 0.5 < 190 10.6 £ 0.8 1.72 ¢ 0.1

< 90 5.6 ¢ 0.3 .- 32.6 ¢+ 2.0 5.5 0.3 < 190 9.4 2 0.7 1.33 £ 0.08

< 80 5.2 0.3 --- 30.8 ¢+ 1.9 5.6 ¢+ 0.3 < 180 8.5 ¢ 0.7 1.22 ¢ 0.05

) < 80 10.6 ¢ 0.6 .- 42+ 3 8.5¢ 0.5 < 210 9.5 ¢ 0.8 1.56 £ 0.07

< 80 8.4 ¢t 0.4 --- 412 3 7.7 ¢ 0.4 < 240 9.1 2 0.7 1.57 2 0.09

< 80 9.4 ¢ 0.5 .-- 46 ¢ 3 8.2 £ 0.5 < 220 9.5¢ 0.8 1.61 2 0.07

2 0 < 90 6.0 £ 0.3 .- 29.6 £ 1.9 5.9+ 0.4 < 200 7.6 ¢+ 0.6 1.22 £ 0.07
6 <70 10.5 ¢ 0.6 --- 46 ¢ 3 8.7 £ 0.5 < 220 9.4 £ 0.7 1.46 ¢ 0.07

3 0 < 80 7.8 ¢ 0.4 .- 44 £+ 3 8.9 ¢+ 0.5 < 180 8.6+ 0.8 1.58 ¢ 0.12
6 <70 8.1t 0.4 .. 43 ¢+ 3 8.9 ¢+ 0.5 < 190 7.7 £ 0.6 1.38 £ 0.10

4 0 < 80 6.2 ¢ 0.3 .- 33.8 ¢ 2.1 7.0 2 0.4 < 190 9.1 ¢ 0.7 1.22 £ 0.06
) < 70 9.3 2 0.5 .- 48 + 3 9.2 ¢+ 0.5 < 210 9.8+ 0.8 1.63 2 0.10

5 0 < 90 6.0+ 0.3 .- 32.1 ¢ 2.0 6.5 ¢t 0.4 < 180 8.7 ¢+ 0.8 1.23 ¢ 0.08
6 < 80 7.3 ¢ 0.4 .. 38.7 ¢ 2.4 8.0 ¢ 0.5 < 220 8.1 0.6 1.29 £ 0.06

6 0 <90 6.0 £ 0.3 .- 30.3 ¢+ 1.9 8.0 £ 0.5 < 180 6.8 ¢+ 0.6 1.26 £ 0.10
< 100 6.6 ¢t 0.4 --- 322 11.0 ¢ 0.6 < 200 7.5¢ 0.7 1.26 ¢+ 0.08

< 80 7.0 ¢ 0.4 .- 34,6221 8.6 £ 0.5 < 190 10.7 £ 1.0 1.40 £ 0.07

6 < 70 7.7 £ 0.4 ... 33,12 2.1 10.7 2 0.6 < 200 6.9 ¢ 0.6 1.31 2 0.09

< 80 7.1 £ 0.4 .- 36,2t 21 12.9 ¢+ 0.8 < 210 6.8+ 0.5 1.25 ¢ 0.10

< 80 8.1 0.4 .- 48 + 3 9.5 ¢ 0.6 < 210 10.8 ¢ 0.9 1.40 ¢t 0.07
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Dy (ug/9) Eu (ug/9)

Cu (ug/g)

Cs (ug/g)

Co (ug/g) €02 (X) Cr (ug/9)

cl (ug/9)

(in)

Table C-VI. Individual Elemental Concentration in Soils of Cactus Plot # 15, Saguaro National Monument (cont.)
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25100 ¢ 1600

28200 ¢+ 1800
26400 ¢ 1700
27500 ¢ 1800
28100 ¢ 1900
30700 ¢ 2000
27300 ¢ 1800
27100 ¢+ 1800
0.03 30500 : 2000
25200 ¢+ 1600
23200 ¢ 1500
27000 ¢ 1700
27300 ¢ 1800
23500 ¢ 1500
28000 ¢+ 1800
23700 ¢ 1500
26400 ¢ 1700
30700 ¢+ 2000
25800 : 1700
27500 ¢ 1800
21300 ¢+ 1400
23500 ¢ 1500
21400 ¢ 1400
28000 ¢+ 1800
25500 ¢+ 1600
26000 ¢+ 1700
26300 ¢ 1700
26600 ¢+ 1700
23500 ¢ 1500
26000 ¢ 1700
27000 ¢ 1800
23400 2 2100
28100 ¢ 2400
20500 ¢ 1400
27400 ¢+ 1800
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Rb (ug/g9)

Hn (ug/9) Na (ug/g) Nd (ug/9)

Mg (ug/g9)

Lu (ug/9)

Individual Elemental Concentration in Soils of Cactus Plot # 15, Saguaro National Monument (cont.)
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Table C-V1. Individual Elemental Concentration in Soils of Cactus Plot # 15, Saguaro National Monument (cont.)
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sSr (ug/9) Ta (ug/9) Tb (ug/9)
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Sb (ug/9)
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Ce (ug/g)

Au (ug/g) Ba (ug/9) 8r (ug/9) Ca (ug/g)

As (ug/9)

Table C-VIl. Individual Elemental Concentration in Soils of Cactus Plot # 17, Saguaro National Morument
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Teble C-Vil. Individual Elemental Concentration in Soils of Cactus Plot # 17, Saguaro Nationsl Monument (cont.)

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

Tree Depth Cl (ug/g) Co (ug/9) o2 (%) Cr (ug/g) Cs (wg/g) Cu (uwg/9) Dy (ug/g) Eu (vg/9)
 J (in)

7 0 < 110 6.5 0.3 22.5 ¢ 1.6 34.6 2 2.0 < 240 10.2 ¢+ 0.9 1.42 ¢ 0.07
é < 110 7.1 2 0.4 4113 35.6 ¢ 2.1 < 300 13.5 2 1.1 1.94 £ 0.12

8 0 < 100 $5.820.3 32.912 2.1 11.3 2 0.6 < 210 11.5 2 0,9 1.64 £ 0.08
é < 80 7.9 2 0.4 4 2 3 12.3 ¢ 0.7 < 240 8.8 0.8 1.62 ¢ 0.10

9 0 < 110 5.0+ 0.3 .- 21.1 2 1.8 29.0 2 1.6 < 240 9.0 2 0.7 1.37 £ 0.09
é <90 4.7 2 0.3 32.3 2 2.9 36.8 2 2.1 < 250 7.4 2 0.6 1.22 £ 0.09

10 0 < 100 6.0 0.3 28.5 ¢ 1.8 5.6+ 0.3 < 210 10.7 £ 0.9 1.77 £ 0.10
é < 80 7.5 2 0.4 421+ 3 6.5 0.4 < 240 9.32 0.7 1.51 ¢ 0.07

1" 0 < 100 5.0 £ 0.3 25.1 2 1.6 8.2 0.5 < 210 10.8 ¢ 1.0 1.45 2 0.08
é < 80 6.5 0.4 bt 2 3 8.9 2 0.9 < 230 10.5 ¢ 1.0 1.38 2 0.08

12 0 < 130 5.9¢0.3 4223 32.1¢ 1.8 < 300 5.5 2 0.7 0.91 2 0.06
< 120 7.5 12 0.4 59 ¢ 4 46 2 3 < 300 6.4 ¢ 0.5 1.11 ¢ 0.07

< 110 6.320.3 4723 41.0 £ 2.3 < 300 6.02 0.7 1.04 ¢ 0.06

6 < 120 4.49 £ 0.25 30.8 ¢ 1.9 34.5 ¢ 2 < 300 <6 0.68 ¢ 0.04

< 110 8.5 2 0.5 70 2 & 593 < 300 6.4 22,0 1.2 £ 0.06

< 100 8.9 £ 0.5 8325 5523 < 300 7.2 2 0.6 1.19 2 0.08

BRSNS NN AN SRR R IR S N R IS I N S NI IS NI IR S I R S N N I E R I N N I N NI E N BN N R NSNS YNEASEE SRS N AN TS ENENS

T;« Dtpth F (ug/9) Fe (ug/9) Ga (ug/g) HE (ug/g) Mg (ug/g) | (ug/9) In (ug/g) K (ug/g)
(in)

1 0 .. 33100 ¢ 1700 17 ¢ 3 164.3 £ 0.9 < 0.4 <18 <0.21 29600 ¢ 1900
v 23900 ¢ 1200 14 2 4 8.7 2 0.7 < 0.5 < 22 < 0.24 32600 ¢+ 2200

.- 20700 ¢ 1100 16 2 4 7.6 £ 0.7 < 0.7 < 22 < 0.25 35500 2 2300

6 ... 15600 ¢ 800 17125 3.7 2 0.4 < 0.5 < 23 < 0.30 36300 ¢ 2400

.- 28200 ¢ 1500 1% ¢ 4 6.7 ¢ 0.6 < 0.7 < 23 < 0.26 34400 ¢ 2300

.. 26700 & 1400 19 ¢ 4 6.8 2 0.9 < 0.6 23+ 5 0.10 2 0.03 31400 2 2100

2 0 .- 33500 ¢ 1700 18124 16 2 1 < 0.4 < 16 < 0.19 27900 ¢+ 1800
6 - 34700 ¢ 1700 26 t 4 10.2 ¢+ 0.5 < 0.5 <15 < 0.18 32000 ¢ 2100

3 0 .- 36100 ¢+ 1800 15+ 3 18.7 2 1.4 < 0.4 <18 < 0.20 28200 ¢+ 1800
.- 36900 ¢ 1900 < 18 19.6 £ 1.4 < 0.4 < 16 < 0.19 28300 ¢ 1800

= 34900 ¢+ 1800 < 18 17.7 ¢ 1.2 < 0.4 <17 < 0.20 29600 ¢ 1900

6 .- 33200 ¢ 1700 1613 8.2 ¢ 0.7 < 0.5 11.222.2 < 0.2V 28800 ¢+ 1900

.- 38500 ¢+ 2000 25 2 4 9.1 1 1.0 < 0.5 < 14 < 0.17 27600 ¢ 1800

s 36900 ¢ 1900 22 ¢4 7.7+0.8 < 0.5 < 17 < 0.21 28700 ¢ 1900

4 0 .- 37300 ¢+ 1900 < 20 19.7 ¢ 1.3 < 0.5 <18 <0.21 27800 ¢+ 1800
6 .. 26200 ¢ 1300 26 ¢t & 9.1 ¢ 0.4 < 0.5 <18 <0.21 35300 ¢ 2300

5 0 .- 31700 ¢ 1600 < 20 12.6 ¢+ 0.8 < 0.4 <18 < 0.20 31900 ¢ 2100
6 .. 33200 ¢ 1700 19 2 4 9.8 ¢ 1.0 < 0.5 <18 < 0.22 29700 z 1900

6 0 .- 24900 ¢ 1300 < 20 10.5 2 0.4 < 0.4 <15 <0.19 28800 ¢ 1900
.- 40200 2 2100 18 ¢4 22.3 ¢ 1.6 < 0.7 < 20 < 0.22 29400 ¢ 1900
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é .- 31400 ¢ 1600 25 ¢ 4 10.4 ¢ 1.0 < 0.6 < 22 < 0.30 39000 ¢+ 3000

8 0 .- 33900 ¢ 1700 <19 19.1 ¢ 1.4 < 0.4 < 15 < 0.19 29100 ¢ 1900
6 .- 35100 &+ 1900 el ¢ 4 8.2+ 0.8 < 0.6 12122 < 0.17 26200 ¢ 1700

9 0 .- 22400 ¢ 1200 15 2 4 8.3 ¢ 1.2 < 0.7 < 21 < 0.2 33600 £ 2200
6 e 22300 ¢ 1100 14 2 4 6.1 ¢ 0.6 < 0.6 11¢3 < 0.25 36100 ¢ 2300

10 0 .- 30200 ¢ 1500 1224 12.2 ¢ 0.9 < 0.4 <15 <0.19 28200 ¢ 1900
6 .- 31700 = 1700 20 £ 3 9.3 2 0.4 < 0.5 <15 < 0.17 30500 = 2000

1" 0 .- 27100 ¢ 1400 < 20 1.4 £ 0.8 < 0.6 <17 <o 29400 ¢+ 1900
6 .- 31300 ¢ 1600 1824 7.6 £ 0.7 < 0.5 < 17 < 0.2 27500 &+ 1800

12 0 .- 20800 ¢ 1100 21 ¢ 4 8.9 ¢ 0.6 < 0.5 <21 < 0.24 31500 ¢ 2000
6 .. 29700 ¢ 1500 15 2 4 7.4 £ 1.0 < 0.5 <18 < 0.22 28900 ¢ 1900
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lemental Concentration in Soils from Cowhead Saddle, RMD, Saguaro National Monument (cont.)
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Table C-1X. Individual Elemental Concentration in Soils from Cowhead Saddle, RMD, Saguaro National Monument (cont.)
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Individual Elemental Concentration in Soils from the Exclosure Site, Saguaro National Monument
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Table C-X. Individual Elemental Concentration in Soils from the Exclosure Site, Saguaro National Monument (cont.)

-----------------------------------------------------------------------------------------------------------------

T;ce D:pth F (ug/9) Fe (X) Ga (ug/g9) Hf C(ug/g) Hg (ug/g) 1 (ug/g) In (ng/Q) K (%)
(in)
West 0 349 ¢ 35 4,06 £ 0.25 < 30 7.76 ¢ 0.57 .- --- < 100 3.6 £ 0.4
125 ¢+ 13 4.37 £ 0.22 < 40 8.44 ¢ 0.63 .- --- < 110 3.4 203
5.25 ¢ 0.32 < 40 13.1 2 0.9 .- .- < 160 3.2+ 0.2
4.18 ¢ 0.22 < 40 7.27 ¢ 0.55 ... --- < 120 3.6 £ 0.3
6 890 ¢ 89 4.55 ¢ 0.28 < 30 5.84 ¢ 0.44 .- < 100 3.22 0.3
5.10 2 0.26 < 50 7.88 ¢ 0.60 .- < 190 3.6 2 0.3
4.81 2 0.29 < 50 7.54 £ 0.55 .- < 140 3.120.2
4,47 £ 0.23 < 30 8.34 ¢ 0.62 --- --- 150 2 40 3.6 2 0.4
12 665 ¢ 67 5.26 ¢+ 0.32 < 50 6.51 ¢ 0.50 < 110 3.420.3
5.38 ¢+ 0.28 < 50 8.14 ¢ 0.62 o-- < 170 3.12 0.3
5.02 ¢ 0.3 < 40 5.66 £ 0.44 .. < 130 3.4 203
4.39 ¢ 0.23 <30 7.80 &+ 0.61 < 110 3.12 0.3
North 0 470 ¢ 47 2.76 &+ 0.17 < 40 8.14 £ 0.59 < 110 3.0 0.2
2.98 ¢ 0.15 < 50 9.86 £ 0.72 ... --- < 180 3.0: 0.3
3.14 £ 0.19 < 30 8.84 ¢ 0.64 .- - < 110 2.72 0.3
6 555 ¢ 56 3.54 t 0.18 < 50 8.35 ¢ 0.63 .- < 120 2.8 £ 0.2
3.57 2+ 0.22 < 50 7.41 £ 0.55 .- --- < 190 2.7 £ 0.3
3.59 2 0.19 < 50 8.43 2 0.63 --- < 140 2.5 0.2
12 335 ¢ 34 4.08 £ 0.25 < 30 7.25 ¢ 0.54 .- --- < 110 2.82 03
3.58:0.18 < 50 8.39 ¢+ 0.63 --- --- < 120 2.7 £ 0.2
3.5110.22 < 50 7.51 ¢ 0.56 .- < 180 3.1 0.3
North, under Palo Verde tree
0 3.34 £ 0.17 < 50 8.33 ¢+ 0.63 < 140 2.8 2 0.2
3.22 £ 0.20 < 30 6.91 ¢ 0.52 .- < 120 3.312 0.4
3.26 £ 0.17 < 50 9.34 ¢ 0.69 < 200 3.12 0.3
420 ¢ 42 3.32: 0.2 < 40 9.24 ¢ 0.67 .-- < 140 2.6 £ 0.2
6 T702% 70 3.76 £+ 0.19 < 30 8.80 ¢ 0.65 150 ¢ 50 2.8 0.3
12 728: 73 3.83 ¢ 0.24 < 50 7.76 ¢ 0.57 < 120 2.9 £ 0.3
tE+ 1+ttt bttt E Pttt Rttt Pttt et ittt ittt ittt NS ENE IS ESa RSS2 NsSS =2 EZBRR
T;ee Depth La (ug/g) Lu (ug/g) Mg (ug/g) Mn (ug/g) Na (ug/g) Nd (ug/g) pH (units) Rb (ug/g9)
(in)
West 0 --- 6600 ¢ 800 570 ¢+ 30 8400 ¢ 300 --- 7.39 £ 0.3 222 £+ 23
6800 ¢ 1000 650 ¢ 30 7100 ¢ 300 --- .. 237 £ &5
6400 ¢ 1300 630 ¢ 30 8400 = 300 235 ¢ 24
7800 ¢ 1000 690 ¢ 30 7500 ¢ 300 .- .- 247 ¢ 26
6 8200 ¢+ 900 600 + 30 5640 & 200 6.89 ¢+ 0.3 220 ¢ 23
9500 ¢ 1500 800 ¢ 40 5200 + 200 --- 218 ¢+ 23
8400 ¢ 1400 790 ¢ 40 6400 ¢ 200 .- ... 260 ¢ 27
8400 ¢ 10C0 770 £ 30 6900 £ 200 225 £+ 23
12 --- 9500 & 1200 860 & 40 5000 ¢ 180 6.78 £ 0.3 245 ¢ 26
9700 ¢ 1400 640 £ 30 3810 ¢ 140 227 ¢ 24
10200 ¢ 1300 730 ¢ 30 3250 £ 120 261 ¢ 28
9100 ¢ 1000 770 ¢ 30 6300 t 200 232 ¢ &5
North O 4900 ¢ 1100 550 £ 20 15500 & 500 6.62 ¢+ 0.3 166 £ 17
6200 ¢ 1500 700 £ 30 14700 & 500 --- --- 177 £ 19
.e- 6300 &+ 1000 630 £+ 30 13600 & 500 --- --- 171 ¢ 18
é 7100 & 1300 720 £ 30 11000 ¢ 500 7.49 £ 0.3 181 ¢ 20
.e- 6700 ¢ 1200 740 £ 30 10800 £ 400 --- 164 ¢ 17
--- 6200 ¢ 1600 690 ¢ 30 11200 & 400 --- 186 ¢ 20
12 --- .- 8900 ¢ 1100 870 ¢ 40 8100 ¢ 300 .. 6.9 £ 0.3 171 ¢ 18
--- 7600 £ 1400 760 £ 30 10200 t 400 185 ¢ 20
7500 ¢ 1600 670 £+ 30 12400 & 500 .- .- 175 ¢ 18
North, under Palo Verde tree
0 6100 ¢ 1300 710 £ 30 10700 £ 400 --- ... 180 ¢ 19
4200 ¢ 900 660 £ 30 10600 & 400 --- 179 ¢ 19
7400 £ 1700 850 ¢+ 40 11800 t 500 182 ¢+ 19
5100 ¢+ 1100 620 ¢ 30 11800 & 400 6.8+ 0.3 168 £ 18
6 6900 ¢ 900 740 £ 30 10700 £ 400 7.6 ¢+ 0.3 182 £ 19
12 7300 + 1300 800 ¢ 40 10000 = 400 7.6 £ 0.3 185 ¢ 19
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Sm (ug/g) Sr (ug/g) Ts (ug/9) b (ug/9)

St (%)
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Individual Elemental Concentration in Soils from the Exclosure Site, Saguaro National Monument (cont.)
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Individual Elemental Concentration in Soils under Helen’s Dome White Pines, Saguaro National Monument
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Table C-X!. Individual Elemental Concentration in Solls under Helen's Dome White Pines,

Saguaro National Monument (cont.)

esecaa

ssennasnan

cecscssrence

#eemcucesssacatanscnaan

Eu (ug/9)

Cs (ug/9) Cu (ug/g) Dy (ug/9)

€02 (%) Cr (ug/9)

Co (ug/9)

(in)

Tree Dep'h Cl (Wg/9)
]

82538585585885558588

000000000000000000
O B1 G1 G5 O1 OF G B G1 S B S M MW NN

2RRLE2IB28RsIS s8¢

\’000“‘111‘101100

0290589070

MmN mN o~ N NN N

------------------

D000 0DOO0DOO0DO0OO0O0DO0OO0OO0O0
LI BRI R B R R R R N N R R BRI

ProoRlirgenTNnanoon
e BOOR D Ur  + v s o s s o s

---------
P = ok o R oY R ol ol et 2 ]

G G S0 9 9% 90 G W A N S M * W G M N

8‘0‘935212996‘1113
...... NN NNNN

‘59‘23972

NN=-NNN~-NN

22222221222221’1"2‘

-----------------

000000000000000000
L R R BRI BE BB BE BE B B BE B B BRI
~ ~
222gRnIBRR2RNCE2S
;
[-F-N-N-N-N-N-N-R- RN [~ E-R-N-3-4

1‘5537‘7”
MmN NNNN MmN NNMNMN

0000000000000 000

G O S8 G0 S8 S G S S W S W M M M=
~

NS“ZW%2N1979278599

-----

........ TTMTMmeTMaem

-~ NOQOOMMNONODINND O
- (= o oo
G WM YU T R NP W NN
o 0o vy voOoO Vv v vV vo
32% REvY38v83'"'?
- -
(=% -} -] < o © [-R -R-2 -}

69
e
4}
n
B

S EE NI E I R N N I N R N R S I I R R N N T I R N N N N R N I R IR R NI B P EE NN S E R EE S IR I ECARIEERR TR

K (X)

Ga (ug/9) Hf (ug/g) Hg (ng/9) 1 (ug/g) In (ng/9)

Fe (%)

F (ug/g)

(in)

Tree Oepth

Or O MmO~ NMAY~OOANONAOVOONIO e~ O
2222221122'112211111111112222222222223

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

00000000000000000000000000000000000000
Gt S0 G0 G0 G G194 S0 S Bt S5 41 08 0 S0 B0 B N MMM NN NN N NN MY

212038851 REINSBLIZRITI Lo e geNo N nqns

P R T T S I
---------------------

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

00000000000000100000001000000000000000
PR R AR R SR A R R IR R R R B R R B R R B AR B B B IR B BE R BE B R B B B o]

717687376 6935699&71065238852743365108
@) o+ ev= N o M- ONODO . A ¢ ¢ co= ¢ & o + e e » 2 e =
O D~ . .97 - * O o - 76 @ M O 9898978052
«© @ © NN NN o vo oo -—— -

T TMIM TN TMND T N M~ [Ca i~ gh~ 4 L 4 ~y W™ ™M Lal
o~ et 8 NN e~ N "o o o
G G G e e MO M MU N M MO MNNNNDNN NN E NN MO -
72"5?7695(222(661(‘6((((((8<(632(0°(6
N NN - - N N~ N N~ N N~ - - -

zsszmm m000201a¢3111388 0ONVOCOOCOCOOMMANOO
‘!ldl!l clol‘al.‘-l‘11110&001100100000001‘

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

00000000000000000000000000000000000000
o.tltit!!l!!!!t!!i!t!tﬁitlSlttttttﬁtitt

~OO e MO NTOONOOINO OFINKA OO 0D QDO
2563M6Nﬂnn Ne-in3 QLIS CRIBBRIELR n 33

222211221111121222222211 S . . . . O

.“ew
.o
..

OCOVOVOVOVOVO 0 OWVWO VO Vo 0 o 0 [~ -K=2 -]
s ¥ 3 3 % 8 5 8 8 R < R



sssvnns

R

Nd (up/g) pH (units) Rb (ug/p)

caesianassn s

Mg (ug/g9) M (ug/9) Na (X)

Saguaro National Monument (cont.)
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Iindividual Elemental Concentration in Soils under Helen’'s Dome White Pines,
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Individual Elemental Concentration in Soils under Helen's Dome White Pines,

Table C-X1.

Saguarc National Morwment (cont.)
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Table C-Xil, Individue! Elemental Concentretion in Soils from Kiln Trail, Cectus Forest, RND,
Saguaro Mational Morument (ccnt )

P I I N T N N O e R I R E R I A

l:n D:pth F (ug/g) te (%) Ca (ug/9) ut (ug/e) Mg (Ww/) in (rg/0) 13
{in)
K1-3 0 864 ¢ 56 .26 4 0.V « %0 15.3 2 1Y « 180 2.7 20,2
\30 n 19 2.70 ¢ 0.V7 < 40 1.9 0.8 < 130 2.7 12 0.2
2.7% ¢ 0.4 < 30 12.9 1 0.9 < 100 3100}
é 571 l 57 2.80 s 0.7 <« %0 9.29 1 0.68 <« 120 .91 0,2
2.7 2 0% <« 50 8.8 5 0.65% « 190 3.6100.3
2.68 ¢ 0.19 < 30 0.52 2 0.9 <« 110 2.1 0,3
1 SS? ) 36 2.78 2 0.19 <« &0 9.25 1+ 0.9¢ < 120 3,01 0.2
2.58 2 0,18 ¢ 50 8.% ¢ 0.87 < 180 3.012 0.
2.7 2 0.9 < 40 9.9V ¢ 0.97 . <« 130 .61 0,2
KT-9 0 202+ 2.56 ¢ 0,18 < Y0 16.80 ¢ V.4 . < 120 2.7 0.3
2.51 2 0.7 < 40 18.64 ¢ 1.8 . < 110 .72 0.2
2.%0 2 0,97 <« 50 13.9 2 1.6 . « 180 2.6 2 0,2
6 406 2 41 2.96 2 0.21 < 40 12.8 1.3 . <« 140 2.8 1 0,2
12 419 ¢ 42 2.9 ¢ 0.2¢ < 30 12V121.2 <« 110 2.910.3
Coment Residue frm sStorage Bunkers
XY-9 0 . 0.40 ¢ 0.03 <« 40 4.B6 2 0.50 <« 110 1.46 2 0.7
Limestone near Kiln 1
K1- ¢ 110 2 WY 0.16 ¢ 0.0V « 30 1,22 1+ 0.12 <« 100 < 0.3
<« 100 0.1t 2 0.0 « 15 0.5 2 0.06 < %0 < 0.4
< 100 0.26 ¢ 0.02 « N 0.44 2 0.05 < 40 < 0.1}
100 & 10 0.07 ¢ 0.0V < 15 0.264 ¢ 0.04 < 40 «0.1%
Slag Inside Kiln |
KT-1 0 < 100 2.70 2 0,19 < &0 1.75 2 0.78 < 170 3.3:00.3
< 100 2.78 ¢ 0.19 < 40 8.09 2 0.82 < 120 .71 0.2
100 ¢ 10 2.66 2 0.18 < 30 7.07 ¢ 0.7V <« 100 .72 0.4
GRS E NN RS SN R RN ER TN SRR RN AN USRNSSR R RS SRR AN SR ALS N rF F SRR EANRA RN PENR RN AR P RSN
Site D:p‘h Le (ug/g) Lu (ug/g) Mg (ug/9) Mn (u9/9) Wa (ug/g) Nd (ug/g) pH (units) Rb (W/9)
[ (in)
KY-3 0 8800 ¢t 1400 720 2 30 14200 ¢ 600 8.1: 0.3 %2 12 15
$700 ¢ 1200 640 ¢ 30 14800 ¢ 500 140 ¢ 1S
5300 ¢+ 1000 610 ¢ 30 15200 @ 500 150 ¢ 16
[ 6400 ¢ 1400 680 & 30 13500 ¢ 500 7.8 0.3 136 ¢ 14
" 6400 ¢ 1300 630 ¢ 30 14300 ¢ 500 163 ¢+ V7
. 7000 ¢ 1000 690 ¢t 30 13500 ¢ 500 155 ¢ 13
12 . 7900 2 1100 760 2 30 13600 ¢ 500 7.5 0.3 148 ¢ 13
.- 6500 ¢ 1500 680 2 30 13800 ¢ 500 15 2 13
. 7900 ¢ 1300 610 ¢ 30 13500 2 500 .. 146 ¢ 13
KT-1 0 8100 ¢+ 1200 780 ¢ 30 15900 2 500 8.0 ¢ 0.3 113 2 10
.. . 6300 ¢ 1100 590 ¢ 30 16400 s 600 110 s 10
. . < 4000 630 ¢t 30 17100 & 600 117 ¢ 10
é - . 5400 ¢ 1200 670 ¢ 30 13500 ¢ 500 7.7+ 03 130 ¢+ 12
12 4900 ¢ 900 660 t 30 13400 ¢ SO0 7.8 ¢ 0.3 129 ¢+ N
Cement Residue from srorngc Bunkon
KT-1 0 < 3000 450 ¢ 20 11700 ¢ 400 a7
Limestone near :nn 1
KT-14 0 3600 & 800 384 2 18 44 ¢ 14 11.52 0.3 7.3 1.6
2900 ¢ 500 90 ¢ 4 < 50 10.2 ¢ 0.3 3.0 ¢ 1.4
3300 ¢ 400 103 ¢ 5 43 £ 10 9.9 2 0.3 5.0¢ 1.6
2600 ¢ S00 106 2 6 62 ¢ 12 9.7 0.3 6.2 ¢ 1.5
Sho Inside Kitln 1
KT-1 0 . 9200 ¢ 1400 690 ¢ 30 14100 ¢ 500 9.7 103 149 2 13
10300 ¢ 1400 690 2 30 14300 ¢ 500 9.8 2 0.3 146 ¢ 12
12000 ¢ 1200 710 ¢ 30 13100 ¢ 500 10.4 £ 0.3 148 ¢ 12
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Y T T Yy R s Y s Y e R R e R R R P e s R X X222 1)
table C- X111, Individun! Elemental Loncentration in Solle under Cactus elong Cectus forest Trail, AND,
Saguar o National Morument (cont.)

F O O T T T T T O S e R T O I e B R R

Site Tree Depth t (ug/9) te (W/9) Ge (w/9) HE (ug/9) Wg (w/@) | (wg/g) In tug/e) X (w/e)
[ ] [ (in)

o prevhewe.

gt-2 M 0 W7 2 2.10 ¢ 0.19 ¢ &0 18.2¢ 1.8 <« 110 2.8 0.2
3.32120.2% « 50 20.v 2.0 « 180 2.6 ¢ 03

2.9% 21 0,18 « 40 LA T IR « 140 2.6 1 0.2

8 428 1 4} 3. 1028 « 30 .7 1 V.4 140 2 %0 3.2:0.%
38022 « 40 8.62 2 0.87 . « 120 2.6 0.2
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2.5V 1 0.V7 « &0 9.62 ¢« 0.O7 « 130 2.4% 21 0,20

2.66 1 0,19 « 30 12,7 2 V.2 « 110 2.8 0.3

13 ) 0 304 2 30 2.87 1 0,19 ¢ 40 8.68 ¢ 0.88 ¢« 100 2.61 0.2
.40 4 0.2 « 40 128 V.29 « 160 2.3 0.2
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TS SR <10 2.840.2

.13 2 0.22 « 30 B8.57 1 0.87 « 110 2910}
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Site Troe ODepth ta (ug/g) tu (ug/Q) Ng (w/Q) " tug/9) Na (W9/79)  Md (ug/g) pH (units) RO (ug/g)
] " {in)

i s i

kT2 % 0 4400 2 900 490 ¢ 20 18200 s 700 7.0 0.3 182110
« 4000 760 + 16700 & 600 126 ¢+ 1

4300 1 1100 760 ¢ 30 16800 ¢ 600 1M1 ¢ 10

6 6%00 ¢ 1100 170 ¢ 30 13800 ¢ 500 .31 0.3 13110

«100 + 1000 680 ¢ 30 13200 ¢ %00 W4 ¢ 12

« 4000 680 ¢+ 30 15100 ¢ %00 126 ¢« VN

$2 0 5300 ¢ 1100 $70 ¢+ 30 17600 ¢ 600 7.3:1 0.3 1204 10
3500 2 700 630 12 30 16800 2 600 14 2 10

5600 ¢+ 1200 630 ¢+ 30 16800 1 800 120 2 11

6 6700 1 1500 570 «+ 30 17200 2 600 8.0 0.3 129 ¢ N1

6800 ¢ 1400 580 1 30 15300 ¢+ %00 126 ¢ 1Y

7200 2 1100 600 ¢ 30 15500 « SO0 127 « 1Y

S3 0 3100 » 700 470 ¢ 20 12600 2 400 6.2 ¢ 0.3 160 2 W
$000 » 1200 620 2 30 12000 ¢ 400 161 2 14

$900 ¢ 1100 750 2 YO 10500 2 400 148 2 1)

é 9600 ¢ 1100 610 ¢ 30 6700 ¢ 200 6.6 ¢t 0.3 196 s V7

8300 2 1100 4A0 ¢ 20 7600 1 300 198 s 17

10500 ¢ 1500 680 ¢t 30 7100 ¢ 300 170 2 1S

5 (¢} 4700 ¢ 10060 490 1 20 17800 1 600 $.7 ¢+ 0.3 129 ¢+ 1Y
4000 1 900 610 ¢ 30 17000 ¢ 400 117+ 1Y

4200 2 1100 640 1 30 16300 s 600 109 1 10

6 <« 4000 660 + 30 15200 1 600 6.6 2 0.3 13 2 V2

4900 ¢ 1000 720 2 30 15400 ¢ 500 126 2 1

9200 ¢ 1200 740 ¢+ 30 13100 ¢ 400 144 ¢ 1}
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Saguaro National Monument (cont.)
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Cin)

Table C-XI11. Individual Elemental Concentration in Soils under Cactus along Cactus Forest Trail, RMD,
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Individual Elemental Concentration in Soils under North Slope Douglas Fir, RMD,

Table C-XIV.

Saguaro National Monument
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Table C-X1V, Individual Elemental Concentration in Soils under North Slope Douglas Fir, RMD,
Saguaro National Monument (cont.)

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

T;ee ?Tp;h F (ug/9) Fe (%) Ga (ug/g)  Hf (ug/g) Hg (ng/g) 1 (ug/g) In (ng/g) K (%)
n
81 0 --- 2.3 +0.1 < 20 7.5 £ 0.6 < 700 < 20 < 300 2.4 0.2
6 .- 2.5 t 0.1 23+ 5 7.9 £ 0.4 < 500 <20 < 300 2.7%0.3
83 0 --- 1.82 ¢ 0.09 20 £ 5 8.1 ¢t 0.5 < 500 < 30 < 400 2.7 £ 0.3
6 --- 1.59 ¢ 0.09 < 20 6.9 ¢ 0.3 < 500 < 20 < 200 2.9 0.3
85 0 -- 1.88 ¢ 0.10 < 20 9.1 ¢ 0.5 < 700 < 30 < 300 2.6 £ 0.3
6 --- 1.9 ¢ 0.1 214 8.6 ¢ 0.4 < 400 < 20 < 300 3.2 ¢ 0.3
86 ] .- 1.45 ¢ 0.07 17 + 4 6.1 ¢ 0.4 < 400 < 20 < 300 3.2 + 0.3
6 --- 1.42 ¢ 0.08 24+ 5 6.5 ¢ 0.3 < 600 < 20 < 300 3.2 ¢ 0.4
87 0 -- 1.40 ¢ 0.07 <20 5.7 + 0.4 < 500 < 30 < 300 2.9 +0.3
6 --- 1.46 + 0.07 <20 6.2 ¢ 0.3 < 400 < 20 < 300 3.2 ¢ 0.3
89 0 -- 1.40 ¢ 0.08 17 2 4 6.5 ¢ 0.6 < 500 < 20 < 300 3.1 ¢ 0.3
6 -- 1.58 t 0.08 13 ¢ 4 6.1 £ 0.5 < 600 < 20 < 300 3.2 £ 0.4
90 0 -—- 2.0 ¢ 0.1 20 + 4 9.4 £ 0.5 < 600 < 20 < 300 2.7 0.3
-- 2.1 £ 0.1 15 + 4 8.3 £ 0.4 < 500 < 20 < 300 2.2 0.3
--- 2.34 £ 0.12 <23 10.4 t 0.5 < 6UV < 20 < 230 3.09 + 0.20
6 --- 2.23 £ 0.11 18 + 3 9.5 ¢ 0.7 < 470 <18 < 250 3.37 + 0.22
--- 2.07 ¢ 0.11 21 ¢4 8.5 ¢ 0.7 < 700 < 19 < 240 3.30 + 0.21
--- 2.50 ¢ 0.21 17 + 4 9.98 + 0.43 11500 + 2100 < 18 < 210 3.25 + 0.21
95 0 --- 1.18 ¢ 0.06 18 = 4 4.92 + 0.30 < 450 < 28 < 300 3.99 + 0.26
6 --—- 1.31 ¢ 0.07 22 + 4 5.29 + 0,43 < 500 < 20 < 300 4.02 £ 0.26
96 0 --- 1.30 ¢ 0.07 <24 7.3+ 0.7 < 700 <27 < 300 3.59 t 0.23
6 --- 1.37 ¢ 0.07 21t 4 7.03 £ 0.46 < 480 <25 < 270 3.82 t 0.24
99 ] -- 2.40 £ 0.12 21 ¢4 7.40 £ 0.38 < 500 < 20 < 290 2.54 ¢ 0.17
6 --- 2.47 £ 0.13 13+ 4 7.0 £ 0,5 < 600 < 20 < 290 2.77 £ 0.18
Tree ?ep;h La (ug/g) Lu (ng/g) Mg (ug/g) Mn (ug/g) Na (%) Nd (ug/g) pH (units) Rb (ug/g)
# in
81 0 46 + 3 1140 + 60 3500 + 500 1160 * 60 1.96 + 0.08 31 ¢ 4 --- 144 + 7
6 43 = 2 1050 + 50 5400 * 700 790 + 40 1.94 £ 0.08 39 + 6 --- 149 ¢ 7
84 0 32:2 2000 : 90 < 3000 2040 + 90 1.89 £ 0.08 28 4 --- 170 + 8
6 28 2 1540 + 70 2900 t 700 1240 + 60 2.14 £ 0,10 25t 4 --- 173 + 8
85 0 312 1510 £ 70 2700 + 600 1510 * 70 2.14 £ 0,09 20 £ 4 - 154 + 8
6 35+ 2 1950 £ 90 2300 * 500 980 t 50 2.38 £ 0,10 35 ¢ 4 --- 184 t 9
86 0 26 1 1300 £ 60 2900 t 600 2060 * 90 2.10 £ 0.09 24 + 4 --- 185 + 9
6 24 2 1 1430 + 70 2100 + 400 1240 * 60 2.25 £ 0.09 17 + 3 --- 182 + 9
87 0 20 £ 1 960 + 50 1900 * 500 1350 t 60 1.94 £ 0.08 20 t 4 --- 181 + 9
6 22+ 2 1270 + 60 3400 ¢ 600 1330 % 60 2.30 £ 0.10 21 %3 --- 198 + 9
89 0 25 ¢ 1 1220 + 60 < 2000 1370 60 2.16 £ 0.10 22 + 4 --- 169 + 8
6 29 ¢ 2 1450 : 70 < 2000 1590 * 70 2.13 £ 0.09 25t 4 --- 174 + 8
90 0 40 ¢ 2 1680 + B0 3300 + 600 1050 50 1.88 + 0.0B 43 + 6 --- 162 + 8
2 1550 + 70 3500 + 700 1070 % 50 1.99 + 0.09 33 + 6 --- 173+ 8
49 + 3 1580 + 80 3400 + 600 1880 t 80 2.11 £ 0.09 44 £ 6 --- 193 ¢ 10
6 38 ¢ 2 1540 + 70 3500 + 1000 989 : 39 2.00 £ 0.07 46 t 6 --- 193 £ 9
36+ 2 1460 + 70 3300 t 600 800 + 40 2.07 £ 0,09 358 --- 179 £ 9
44 + 2 2060 + 100 3260 : 480 990 + 50 2.19 ¢ 0.09 < 45 --- 202 + 13
95 0 19 ¢ 1 1580 ¢ 70 < 3000 3010 + 140  2.04 £ 0.09 20 t 6 --- 229 + 11
6 19 ¢ 1 1930 £ 90 2100 + 600 1690 t 80 2.21 £ 0.10 296 --- 233 + 11
96 0 24 ¢ 1 1780 t 90 < 2200 1810 + 80 2.18 + 0.09 <23 --- 217 + 10
6 22t 1 2380 t 110 < 2200 1330 * 60 2,18+ 0.09 165 --- 254 + 12
99 0 38 £ 2 868 + 43 6400 + 800 1360 t 60 1.71 £ 0.07 51 = 7 --- 160 + 8
6 41 £ 2 1060 + 50 4200 + 600 1310 60 1.82 + 0.08 47 + 7 --- 152 ¢ 7
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Individual Elemental Concentration in Soils under North Slope Douglas Fir, RMD,

Table C-XIV.

Saguaro National Monument (cont.)
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Table C-XV. Indivicual Elemental Concentration in Soils under North Siope Ponderosa Pine, RMD,
Saguaro Nationasl Monument (cont.)

Tree D:pth F (ug/9) Fe (%) Ga (ug/g) Hf Cug/9) Hg (ug/g) 1 (ug/9) In (ng/9) K (X)
] (in)
57 0 1.03 £ 0.07 < 46 $.81 2 0.49 < 160 2.9 2 0.3
0.48 ¢ 0.04 < 46 2.85 2 0.3 < 120 1.05 ¢ 0.28
411 ¢ &Y 1.7 2 0,12 < 90 $.44 2 0.46 < 330 2.84 £ 0.39
é 474 2 &7 1.62 ¢ 0.13 < 76 4.51 2 0.39 < 230 2.93 2 0.28
1.51 2 0.10 <57 4.11 2 0.36 < 190 3.00 2 0.3
1.80 £ 0.14 < 69 6.99 ¢ 0.58 e < 180 3.06 ¢+ 0.28
12 1.65 2 0.12 <79 4.76 ¢ 0.4% < 300 2.75 2 0.33
1.55 ¢ 0.92 <7 6.50 ¢ 0.55 .- < 220 2.88 ¢ 0.3

Tree Depth La (ug/g) Lu (ug/9) Mg (ug/@) Mn (ug/g) Na (ug/g9) Nd (ug/g) pH (units) Rb (ug/9)
" tin)

1 0 < 4000 420 ¢ 20 10300 ¢ 400 98 2 15
< 3500 425 £ 20 11400 2 400 131 ¢ 16
4000 £ 1200 840 £ 40 21300 2 800 167 ¢ 18
6 2400 ¢ 900 680 £ 30 25500 & 900 217 ¢ 23
4700 £ 1400 710 £ 40 24100 t 800 175 ¢ 18
< 6000 650 £ 30 23100 ¢ 800 215 ¢ 22
6 0 < 3700 490 t 20 1840 ¢ 160 29127
< 6600 1140 2 60 8300 ¢ 400 104 ¢ 15
< 3700 650 ¢ 30 4350 ¢ 160 5229
6 4200 & 1400 1420 £ 70 25400 & 900 196 ¢ 21
< 4000 790 £ 40 24000 & 900 163 ¢ 18
< 7000 830 £ 40 26000 &+ 900 212 + 22
12 0 < 4000 990 & 50 16100 ¢ 600 160 ¢+ 18
< 4000 725 ¢+ 33 8540 ¢ 300 108 2 14
7200 £+ 1900 1490 £ 70 19800 t 700 . 4.4 203 170: 19
6 . < 5000 1210 £ 50 22900 & 900 . 5.1:03 21532 22
< 7000 1010 £ 50 22800 & 900 185 ¢ 20
< 5000 1400 £ 60 25100 2 900 208 ¢ 22
24 0 < 3000 470 2 20 5710 ¢ 200 8 ¢ 13
< 4000 1090 ¢ €3 4780 ¢ 180 81 ¢ 10
< 5000 380 &+ 20 1920 ¢+ 110 3527
6 < 4000 970 £ 40 21600 & 700 216 ¢+ 23
< 4000 1070 £ S0 21200 & 700 191 ¢ 20
< 4000 890 t 40 19600 & 700 218 £+ 23
53 0 --- < 4500 1320 ¢+ 59 25600 ¢ 900 144 ¢ 16
< 3800 560 £ 30 11600 & 400 135 ¢ 16
< 3000 450 £ 20 12700 & 500 149 & 18
6 < 5000 1130 £+ 50 29500 ¢ 1000 199 ¢ 21
.- < 7000 980 ¢+ 40 29500 ¢ 1000 171 ¢ 18
< 4400 1248 &+ 56 28900 2 1000 .- 225 ¢ 24
12 . < 4200 526 ¢+ 26 26700 ¢ 900 204 ¢t 21
< 7200 1367 £ 62 26700 ¢ 1000 226 1+ 24
< 4700 702 + 32 30000 : 1000 “-- 183 + 19
57 0 < 3700 955 ¢ 45 19200 & 700 196 ¢ 24
.- -- < 3100 270 & 13 4340 2 170 .- 68 ¢ 11
< 8000 1074 ¢+ 53 25600 = 900 4.81+0.3 2192 23
6 < 5100 970 ¢ 44 30400 & 1000 5.1¢£0.3 193 220
< 4600 1183 + 53 25900 & 900 223 2 23
.- < 4900 806 £+ 36 27400 : 1000 184 ¢ 19
12 < 7000 793 £ 36 26600 & 1000 --- 215 2 23
< 5000 1034 ¢ 49 30300 ¢ 1000 155 ¢ 17
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Teble C-XV. Individual Elemental Concentration in Soils under North Slope Pondeross Pine, RM),

Saguaro National Monument (cont.)
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Trees showing severe growth depression. 2, 2.5, 3, 4, 10, 11, 29, 32, 34, 34, 35, 36.
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Table C-Xvl. Individusl Elemental Concentration in Soils under North Slope White Pine, RMD,

Saguaro National Monument
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Table C-xvl, Individual Elemental Concentration (n Soils under North Slope White Pine, RO,

Saguaro Mational Morument (cont.)
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Individual Elemental Concentration in Soils under North Slope white Pine, MWD,

Table C-xVI,

Saguaro Nationsl Morument (cont.)
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Toble C-XVI1, Individual Elemental Concentration in Solls in Mica Plcnic Ares, Rincon Nountain District

BE S b4 auEEAEE6a K KAk e KR A i ixERAEC NS B R R A3 BT EF A S vk kS EEERG P EEEEESE BT E AR Las kA EEAE LR ERS BE TR SEE s EsairasAeBEE s e

Site Oepth Ag (uwg/9) AL (%) As (uvg/y) A (ng/9) Be (Ww/9) o (ve/e) Ce (%) Ce (ug/e)
s tiny

WAY O 6.0 0.2 $70 ¢ 70 0.64 ¢ 0.06 1212 12

6.1 0.3 600 2 80 0.5 ¢ 0,08 1272 13

6.0 0.} $31 2 68 0.60 2 0.06 1222 V2

13 6.7 2 0.3 60 18 0.76 £ 0.09 143 2 Y4

7.0 03 %60 ¢+ 70 « 0.3 132 V3

7.1 0,3 440 ¢ &0 0.57 2 0,07 1202 V2

SENANERNNNEDANB NI RSB G N RPN RN SN R P R R R R BRSSP AR R ISR NNV RRNERRR PN ENERERE SN FADN SRR RN ASRREGRANESY

tite Oepth Cl (uwp/g) Co (/@) €02 (%) Cr (ug/e) Ce (ug/g) Cu (wg/g) Dy (wg/q) tu (/@)
’ (in)

MPA-Y O < 100 4,73 2 049 0.3 20,2 36,71 2.6 5.5 10,8 13,22 V.Y 1,684 0,V7

« 140 $.29 ¢ 0.5 0.6 10,2 3581 2.7 5.7 ¢ 0.62 9.0 1.5 1,734 0.8

102 40 5.84 4 0,6 0,63 0.2 66,512 3.5 5.65 1 0.60 15.2 2 1,2 V.67 12 0.V7

1% « 100 6.17 2 0,97 0.3 1 0.2 39.81 4.2} 7T.112 0.6 13.3 3 0.1 1,73 ¢ 0.4

< 120 T.67 £ .20 0.4 2 0.2 42,12 4.5t B8.161: 0.74 6.7 1.3 1,781 0,18

<« 150 B8.26 2 1.} 0.9 ¢0.2 40.812 4,446 B8.2Y20.73 15.3 ¢ 1LY 1.5 ¢ 004

SRR RREN NSRS NS R RUN NN RN RN R RN RN R R R RSN RN NN BR NN NS RN RSN NN RN BRI RN A SRR SRS RREN AR RN NSRRI DO

site Oepth F (ug/g) fe (X) Ga (ug/q) Hf (ug/Q) Mg (ug/9) 1 (ue/Q) In (ug/9) K (X)
[} (in)

MPA-1 O 3.06 2 0,24 < 30 17.7 2 1.4 < 0.10 3,12 0.5
3.08 2 0.2¢ < 50 16.7 ¢ 1.} < 0.19 2.712 0.0
4,23 ¢ 0.30 < 30 2.9 1.8 < 0.1 2.8 2 0.4
15 3.87 2 0.3¢ < 60 16.6 ¢ 1.3 <« 0.4 3.02 0.2
. 3.83 2 0.3% < %0 17.1 ¢ 1.4 < 0.16 2.6 10,2
3.59 2 0.29 < 50 16.5 1 1.3 < 0,13 2.9 20,3

Note: This area has many dead and dying saguaro cacti
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Site Depth La (ug/g) Lu (ug/g) Mg (ng/g) Mn (ug/g) Na (%) Nd (ug/g) pH (units) Rb (ug/g)
# (in)
MPA-1 0 .- .- < 2000 720 ¢+ 30 1.41 £ 0.05 --- --- 150 = 17
--- --- < 4000 880 t 40 1.37 ¢ 0.05 --- --- 156 ¢ 17
... --- < 2000 880 ¢ 40 1.38 ¢+ 0.05 --- --- 143 ¢ 16
15 -.- .-- 4800 ¢+ 1300 1060 ¢ 50 1.32 ¢ 0.05 --- --- 137 £ 15
--- --- < 3000 910 + 40 1.13 ¢ 0.05 --- --- 137 £ 15
--- --- < 3000 1040 ¢ 50 1.21 £ 0.04 --- c-- 146 ¢ 16
Site Depth Sb (ug/g) Sc (ug/g) Se (ug/g) Si (%) Sm (ug/g) Sr (ug/g) Ta (ug/g) Tb (ug/g)
# (¢in)
MPA-1 0 1.41 ¢ 0.20 7.94 & 0.40 - 3.6t 1.6 13.3+ 1.3 < 190 1.23 ¢ 0.14 ---
1.47 £ 0.22 7.85 & 0.40 --- 32+ 2 4.0 ¢t 1.4 < 300 1.19 ¢ 0.15 ---
1.54 ¢ 0.22 8.99 t 0.46 --- 332 13.3 ¢+ 1.3 < 200 1.76 £ 0.20 ---
15 1.67 £ 0.31 9.39 2 0.66 --- 31+2 14.2 ¢+ 2.1 < 300 1.64 £ 0.27 ---
1.37 £ 0.29 11.1 £ 0.78 --- 31s2 13.0 ¢ 1.9 < 200 1.41 £ 0.25 ---
1.18 £ 0.27 9.54 * 0.67 --- 30+ 2 10.3 ¢ 1.9 < 300 8.86 ¢+ 1.35 o
Site Depth Th (ug/g) Ti (ug/g) U Cug/g) V (ug/g) W (ug/g) Yb (ug/g) 2Zn (ug/g) 2r (ug/g)
# ¢in)
MPA-1 0 25.4 ¢ 2.0 4000 £ 600 3.78 £ 0.3 59 ¢+ 3 < 110 11.0 ¢+ 11 66 ¢ 10 .--
24.7 £+ 2.0 3700 £ 300 4.33 : 0.4 57 ¢ 4 < 140 1.5 ¢ 1.1 63 ¢ 10 .-
23.1 ¢+ 1.8 5200 ¢ 700 4.99 t 0.4 76 ¢ 4 < 110 15.5 ¢+ 1.5 63 ¢+ 10 “e.
15 25.6 ¢+ 2.0 4600 £ 400 3.75 ¢ 0.3 61 ¢ 4 < 130 10.6 £ 1.0 68 t 14 ---
22.9 + 1.8 4B00 £ 400 3.72 ¢+ 0.3 61¢3 < 140 10.2 £+ 1.0 82 ¢ 16 .-
20.6 £ 1.6 4300 £ 300 3.86 ¢t 0.3 59 ¢+ 3 < 120 9.42 + 0.97 B84 ¢ 17 “--

Note: This is an area of many dead and dying saguaro cacti
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Ca (%)
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Table C-XVI11. Individual Elemental Concentration in Soils in Mica Picnic Area, Rincon Mountain District
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Note: These wash sites contain many healthy saguaro cacti
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Table C-XVIIl. Individual Elemental Concentration in Soils in Mica Picnic Area, Rincon Mountain District (cont.)

Site Depth La (ug/g) Lu (ug/g) Mg (ng/g9) Mn (ug/g) Na (%) Nd (ug/g) pH (units) Rb (ug/9)
¥ (in)
MPA-2 0 -.- ... < 4000 520 ¢+ 20 1.79 £ 0.06 --- .-~ 147 ¢ 16
--- --- 5100 : 900 700 ¢ 30 1.70 2 0.06 .- --- 147 ¢+ 16
“-- ... < 4000 1070 ¢+ 50 1.70 £ 0.06 --- --- 152 + 16
15 --- .- < 3000 560 ¢+ 30 1.75 ¢ 0.06 .- --- 124 ¢ 14
.. .- 7900 ¢+ 1300 680 t 30 1.52 ¢+ 0.05 --- --- 131 ¢ 15
- .- 3300 ¢+ 1300 770 = 30 1.73 2 0.06 - - 130 ¢+ 14
MPA-3 0 .-- .- 5600 + 1000 810 r 40 1.52 ¢ 0.05 --- --- 159 ¢ 16
--- --- < 4000 700 ¢+ 30 1.53 ¢+ 0.06 .- .- 151 ¢+ 16
.-- .-- 4600 ¢+ 1000 550 ¢ 30 1.60 ¢ 0.06 .- .- 151 ¢ 16
15 .- --- 4800 ¢ 1300 950 ¢ 40 1.67 ¢ 0.06 .. - 137 ¢+ 14
.- .- 6500 ¢+ 1400 740 ¢ 30 1.18 ¢ 0.04 .- .- 143 ¢ 16
.- --- 6700 ¢+ 1300 680 : 40 1.26 ¢ 0.04 .-- --- 133 ¢+ 14
Site Depth Sb (ug/g) Sc (ug/g) Se (ug/g) Si (%) Sm (ug/g) Sr (ug/g) Ta (ug/9) Tb (ug/9)
# (in)
MPA-2 0 0.91 1 0.1 8.25 2 0.42 .- 31,4 £+ 1.8 1.2+ 11 < 200 0.84 £ 0.1 ---
1.17 £ 0.20 8.99 t 0.46 ~-- 31.2+ 1.9 10.8:+ 1.9 260 ¢+ 100 0.98 ¢+ 0.13 ---
1.14 £ 0.17 9.63 ¢ 0.49 .- 29 3 16 ¢ 2 < 300 1.38 ¢ 0.15 .-~
15 1.23 £ 0.26 8.97 ¢ 0.63 v 3122 9.4 £ 1.9 < 190 0.82 ¢+ 0.17 ---
1.86 £ 0.38 9.91 ¢ 0.70 --- 29 ¢+ 3 11.8 ¢+ 1.8 < 200 0.93 1+ 0.19 ---
1.07 £ 0.20 8.53 & 0.60 ~-- 3223 13.2 £ 1.9 < 200 1.30 ¢+ 0.21 .-
MPA-3 0 0.53+¢0.11 10.2 ¢ 0.52 .- 30.7 £+ 2.0 14.2 £+ 1.4 < 200 1.18 ¢+ 0.13 ---
1.03 £ 0.18 7.97 £ 0.40 .- 29.6 £ 1.4 16.1 £ 1.4 < 200 0.97 ¢+ 0.12 mes
0.96 ¢ 0.13 7.44 ¢ 0.38 .- 33.1 £ 1.5 10.0 ¢ 1.7 < 180 1.01 £ 0.1 ---
15 0.56 ¢ 0.164 11.6 £ 0.82 .- 27 t 4 17.1 ¢ 2.5 < 300 1.54 £ 0.26 -
1.15 ¢ 0.28 11.0 ¢ 0.7 --- 30.5+ 1.5 13.8+ 2.1 < 200 1.34 £ 0.25 ---
1.05 ¢+ 0.20 10.8 ¢+ 0.7 --- 29 ¢+ 2 12.3 ¢+ 1.8 < 200 1.25 ¢ 0.20 .--

Sise Depth Th (ug/g) Ti (ug/9) U (ug/g) V (ug/g) W (ug/g) Yb (ug/g) Zn (ug/g) 2r (ug/g)
# (in)

MPA-2 0 19.7 ¢£ 1.6 3200 + 300 3.01 ¢ 0.25 43 ¢+ 3 < 120 5.41 ¢ 0.56 65 ¢+ 10 .-
23.0 ¢+ 1.8 2700 ¢ 400 3.45 £ 0.3 52+ 3 < 110 6.24 t 0.64 67 ¢+ 10 .-

33.5 ¢ 2.7 6000 £ 400 4.26 £ 0.3 79 ¢ 4 < 160 15.3 ¢ 1.54 I£IE IR .--

15 18.1 t 1.4 2900 + 300 3.10 £ 0.25 45 ¢ 3 < 120 5.28 ¢+ 0.56 70 ¢ 14 ---

20.8 £ 1.6 3500 ¢+ 300 2.98 ¢+ 0.25 55:3 < 110 5.19 ¢+ 0.56 78 t 16 -

2.6 £+ 1.8 3400 ¢+ 300 2.73 ¢+ 0.2 53 ¢+ 3 < 120 8.40 ¢ 0.85 72 + 14 ---

MPA-3 0 25.2 ¢ 2.0 3500 ¢ 500 3.72 ¢+ 0.3 65 ¢t & < 110 7.37 ¢ 0.74 7311 .-
25.6 £ 2.0 3700 ¢+ 300 4.75 £ 0.4 58 ¢ 4 < 130 7.09 ¢ 0.72 64 ¢ 10 .-

18.7 ¢+ 1.5 3400 ¢ 500 3.57 ¢+ 0.3 47 ¢+ 3 < 100 7.43 £+ 0.75 62 ¢ 9 .-

15 25.2 ¢ 2.0 4600 & 400 3.90 ¢+ 0.3 62 t &4 < 120 6.48 ¢ 0.66 9% ¢ 19 ---

2.7 2+ 1.8 4000 ¢ 300 3.04 £ 0.25 69 ¢ 4 < 130 8.49 ¢ 0.88 90 ¢+ 18 .-

21.8 ¢ 1.7 3200 + 300 3.31 £ 0.3 61 ¢ 4 < 110 5.43 ¢ 0.55 95 ¢+ 19 ---

Note: These wash sites contain many healthy saguaro cacti
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Table C-XIX. Individual Elemental Concentration in Soils from San Manuel Smelter Canyon,
North of Rincon Mountain District (cont.)

Site Depth F (ug/g) Fe (%) Ga (ug/g9) H20- (%) Hf (ug/g)  Hg (ug/9) In (ug/g) K (%)
Dist. (in)
(km)
0.5 0 ... 12.7 ¢ 0.9 < 40 .- 21.2 £ 1.73 --- 1.07 ¢ 0.16 2.5: 03
--- 13.6 ¢ 0.9 < 70 “-- 17.9 ¢ 1,46 --- 0.45 £ 0.10 2.6 £ 0.3
.- 10.0 ¢ 0.7 < 40 .-- 17.3 £ 1.4 .- 0.31 2 0.06 1.9 ¢ 0.2
.-- 12.4 x 0.9 <70 --- 20.0 ¢ 1.63 .- < 0.2 2.7+ 0.3
15 --- 14.7 £ 1.2 < 70 .-- 20.0 £ 1.63 .- <0.17 2.1 ¢ 0.3
... 19.0 £ 1.5 < 80 --- 27.6 ¢ 2.24 --- < 0.2 1.8+ 0.3
--- 13.5 ¢ 1.1 < 70 .-- 19.7 £ 1.59 “-- < 0.17 2.6 £ 0.3
“e- 13.9¢ 1.1 < 70 .-- 28.0 ¢ 2.28 .-- < 0.19 2.3 +0.3
1.0 0 435 ¢ 43 5.31 ¢ 0.32 < 30 1.38 ¢+ 0.1 13.3 s 1.0 .-- 0.42 ¢t 0.07 2.5¢ 0.3
300 ¢ 30 8.13 ¢ 0.50 < S0 .- 20.1 ¢ 1.4 .- 0.53 £ 0.1 2.7+ 0.3
6 458 ¢ 46 6.46 £ 0.40 < 50 ... 17.1 2 1.2 .- <0.12 2.4 £ 0.2
336 ¢t 34 7.27 ¢ 0.44 70 £ 20 ... 18.8 ¢ 1.4 --- < 0.15 2.3+ 0.2
2.0 0 --- 9.97 ¢+ 0.71 < 40 .- 28.5 £ 2.3 --- 0.38 £ 0.07 2.6 ¢ 0.3
.- 9.91 ¢ 0.70 < 60 .-- 30.1 ¢ 2.4 --- < 0.2 2.9+ 0.3
.- 10.3 £ 0.7 < 40 --- ¢5.5 ¢ 2.0 .- 0.23 ¢+ 0.05 2.7 + 0.3
15 --- 10.4 £ 0.8 < 60 .-- 36.8 ¢ 2.9 --- < 0.16 2.5+ 0.3
.- 8.47 ¢ 0.68 < 70 --- 21.1 £ 1.7 .-- < 0.2 2.5¢ 0.3
.-- 10.7 + 0.8 < 70 ... 21.0 £ 1.7 ..- < 0.17 2.6 £ 0.3
5.0 0 --- 3.51 ¢ 0.24 < 40 --- 9.39 £ 0.77 --- < 0.18 3.0+ 0.3
--- 8.59 ¢ 0.60 < 30 .e- 19.6 £ 1.5 --- 0.32 ¢ 0.06 2.7+ 0.3
--- 6.24 £ 0.44 < 50 --- 2.7+ 1.0 --- < 0.2 2.8+ 0.3
15 --- 9.89 £ 0.79 < 50 --- 19.2 £ 1.5 .-- < 0.16 2.8 ¢ 0,2
--- 8.42 1 0.67 < 60 --- 21.1 £ 1.7 .-- < 0.15 2.6+ 0.2
.-- 8.66 £ 0.70 < 50 .-- 20.1 ¢ 1.6 .- < 0.16 2.7¢ 0.2
sS=== === === ittt ittt bttt ittt ittt it 1ttt it sttt 1ttt ittt sttt ittt ittt 1ttt ittt
Site Depth La (ug/g) Lu (ug/g) Mg (ug/g) Mn (ug/g9) Na (%) Nd (ug/g) pH (units) Rb (ug/g)
Dist. (in)
(km)
0.5 0 - .- 6500 ¢ 1200 1380 & 60 1.09 ¢ 0.04 .e- .-- 164 ¢+ 18
.-- .- < 5000 2590 ¢ 110 0.93 ¢+ 0.04 .-- .-- 158 ¢ 17
.. .- 6800 £ 1000 1920 ¢ 80 0.97 ¢ 0.03 --- .-- 161 ¢ 17
.-- --- < 5000 2310 ¢+ 100 1.31 £ 0.05 --- .-- 192 ¢t 21
15 .-- .- < 4000 2610 ¢+ 110 1.05 ¢ 0.04 .- ..- 153 ¢ 17
.- --- < 4000 2910 ¢ 130 1.02 ¢+ 0.04 .-- ..~ 142 £ 17
--- “-- 6700 ¢+ 1700 2140 ¢ 100 1.20 £ 0.04 --- ... 148 ¢ 16
... ... 6000 ¢+ 1300 2260 ¢ 100 1.20 ¢+ 0.04 --- .e- 140 ¢ 16
1.0 0 .- .- 9300 + 1000 890 ¢ 40 1.08 ¢ 0.04 --- 7.72 £ 0.3 124 £ 13
--- .- 5600 £+ 1300 1270 & 60 1.16 ¢ 0.04 --- 6.69 £ 0.3 126 ¢ 14
) .-- --- 9100 ¢+ 1300 970 ¢ 40 0.78 ¢+ 0.03 --- 7.98 ¢ 0.3 98 ¢ 12
.-- --- 9800 + 1400 1100 ¢ 50 1.02 & 0.04 -e- 7.71 ¢+ 0.3 124 ¢ 14
2.0 0 --- --- < 3000 1840 ¢+ 80 1.44 ¢ 0.05 “-- --- 184 ¢ 20
--- .- < 5000 1580 ¢ 70 1.50 ¢ 0.06 .-- .e- 206 & 22
.-- .-- 6100 ¢ 1100 1630 ¢ 70 1.34 £ 0.05 --- --- 185 ¢ 19
15 v-- .- 6000 £ 1600 1870 t 80 1.46 ¢ 0.05 .- .-- 154 ¢ 17
--- .-- < 4000 2250 ¢+ 100 1.40 £ 0.05 --- .-- 179 ¢ 20
--- .- 4400 £ 1500 1900 & 90 1.42 ¢ 0.05 .-- .-- 147 £ 15
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Individual Elemental Concentration in Soitls from Tucson Mountain District, Saguaro National Monument

Tablte C-XX.
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Individual Elemental Concentration in Soils from Tucson Mountain District, Saguaro National Monument
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Table C-XX. Individual Elemental Concentration in Soils from Tucson Mountain District, Saguaro National Monument
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Table C-xX. Individual Elemental Concentration in Sotls from Tucson Mauntain District, Saguaro Nastional Monument

Site ODepth Particle Cl (ug/g) Co (ug/@) €02 (%) Cr (ug/g) Cs (ug/9) Cu (ug/g) DOy (ug/g) Eu (ug/@)
# (in) Size (mesh)

™D-7 0 20-45 76

S, —— . P —

1t 16 4.66 2 0.25 0.22 2 0.2 15,1 ¢ 1.0 «.¢5 ¢ 0,27 <200 3.1V ¢ 0.3 0.81 2 0.0%
60 108 £ 27 6.50 ¢ 0.36 0.3 2 0.2 30.6 2 1.9 +.66¢ 0.29 <« 220 5.25 2 0.48 1.13 t 0.07
100 80 ¢t 40 B8.17 1 0.43 0.33 ¢ 0.2 40.3 ¢ 2.5 4.85120.28 <200 6,312 0.7 1.11 ¢ 0.05
< 100 304 30 6.93 2 0.37 0.35 1 0.2 41.6 1 2.5 5.464 £ 0.34 <200 5,92 0.5 1.091: 0.0
6 20-45 103 ¢ 16 4.46 £ 0.24 0.27 £ 0.2 15.9 ¢ 1. 4.75 ¢ 0.27 < 260 3.42 2 0.32 0.8 ¢ 0.05
60 < 100 7.70 ¢ 0.41 0.36 ¢ 0,2 34,7 ¢ 2.2 5.33 ¢ 0.31 <220 5.,120.6 1.031¢0.05
100 < 9 9.17 2 0.49 0.5 ¢ 0.2 46.51 2.9 5.62 ¢ 0.35 <200 6.12 0.6 1,271 0.07
< 100 70 ¢ 40 B8.42 1 0.45 0.29 ¢ 0.2 46.7 ¢+ 2.8 6.% £ 0.39 < 200 5.92 ¢ 0.48 1.15 2 0.05
MNP NN AN SR E S I E TN AN NN N R R R E R SO N N RN S I N AR AN P TR AN RN ST TN SR AR RN SR NN A SN AN PRI EARBEANTAN,
Site Depth Particle fe (X) Ga (ug/9) Kt (ug/g) Mg (ng/g) | (ug/g) In (ug/9) K (%)
L (in) Size (mesh)
™0D-1C O ALt 8.67 2 0.45 13 ¢ 4 22 ¢t 1 <« 500 < 12 < 170 2.52 2 0.7
b A{l e eean P .. vaa .o P
T™MD-28 O 20-45 <« 14 < 0.13 3.4 £ 0.3
60 .- < 20 < 0.2 2.5 0,2
100 <13 < 0.14 3.1 20,2
< 100 < 13 < 0.1 2.6 2 0.4
é 20-45 < 14 < 0.13 3.41203
60 < 20 < 0.2 2.8 0.3
100 < 14 < 0,15 2.9 2 0.2
< 100 < 14 < 0.1 2.8 203
TMD-2C O Al < 12 < 0.1 2.9 103
6 20-45 « 13 <0.13 3.3120.2
60 < 20 < 0.2 2.9 1203
100 <13 < 0.15 3.1 ¢ 0.2
< 100 < 15 < 0.11 2.8 2 0.3
TMD-38 O 20-45 < 13 < 0.13 4.0120.3
60 . < 20 < 0.2 2.8 2 0.2
100 - <13 < 0.15 2.812 0.2
< 100 2.56 ¢+ 0.13 12:3 16.6 ¢ 1.0 < 0.6 < 13 < 0.1 2.8 ¢0.3
[ 20-45 1.16 ¢ 0.06 < 23 449 2 0,19 < 0.3 < 12 < 0.14 3.5 0.3
60 < 20 < 0.2 3.12 0.3
100 <13 < 0,14 2.9 2 0.2
< 100 < 14 < 0.11 2.7+ 0.3
TMD-3C O 20-45 <13 < 0.13 3.4203
60 <19 < 0.2 2.7 2 0.2
100 < 13 < 0.15 3.2 0.3
< 100 - < 14 < 0.1 2.7 103
6 20-45 < 14 < 0.13 3.520.3
60 - <19 < 0.2 2.5 ¢ 0.2
100 .- <13 < 0.14 2.6 ¢ 0.2
< 100 <15 < 0.1 2.7 2 0.3
™D-48 O 25-40 < 16 < 0.15 2.7 2 0.2
60 .. < 20 < 0.2 2.2 ¢ 0.2
100 < 14 < 0,16 2.9 ¢ 0.2
< 100 < 14 < 0.1 2.520.3
6 20-45 - < 14 < 0.14 3.2120.3
60 - < 20 < 0.2 3.2120.3
100 < 14 < 0.15 3.0 ¢ 0.2
< 100 < 14 < 0.1 3.020.3
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Table C-XX. Individus! Elemental Concentration in Soils from Tucson Mountain Diastrict, Seguaro National Morusment

(cont.)
Site ODepth Particle fe (%) Ga (ug/9) HE (ug/g)  Hg (ng/Q) t (ug/9) in (ug/9) K (%)
o (in) Size (mesh)
MD-4C O 20-45 < 13 < 0.1} 3.4 2 0.3
60 < 19 « 0.2 3.0 0.3
100 <« 13 < 0.14 3.1 ¢ 0.2
<« 100 « 13 < 0.1 2.5 ¢ 0.3
] 20-45 <13 <« 0,13 2.9 0.2
60 <« 20 <« 0.2 2.7 12 0.2
100 < 14 « 0.15 2.9 0.2
< 100 < Y4 < 0. 11 2.7 2 0.3
™Mo-S8 0 20-45 1.29 ¢ 0.07 « 24 6,85 ¢t 0.2t < 340 « 15 < 0.4 3,12 0.3
60 2.00 s O.N « 26 $.79 £ 0.49 < 500 < 16 « 0,2 2.8 0,2
100 2.8 2 0,15 18 ¢ 4 6,82 £ 0.31 < 410 < 14 < 0.1% 2.8 2 0.2
< 100 2.87 2 0.1 1813 20.4 2 1.3 < 420 « 12 < 0.1 2.6 20,3
6 20-45 1.15 ¢ 0.06 <« 24 .03 20,16 <320 < 14 < 0.14 3.2 12 0.3
60 see .e ... .- « 20 < 0,2 3.1 0.3
100 .. oe- o see < 15 < 0,16 34203
< 100 3.26 £ 0.17 20 ¢ 4 17.6 ¢ 1.5 <« 700 < 15 < 0.1 2.6 03
™0-5C 0 20-45 < 14 <« 0,14 3.4 120.3
60 .o res “en see < 20 < 0.2 2.4 ¢ 0.2
100 see .-- o .. « 13 < 0,15 2.6 2 0.2
< 100 .- o -e- .- < 16 < 0.1 2.5 2 0.3
6 20.[.5 cew “em “oa wes e cas
60 se- .- .e- < 20 < 0.2 2.7 0.2
100 “e- see - < 14 < 0.14 2.6 £ 0.2
< 100 .. ce- < 16 < 0.12 2.8 2 0.3
™™-6 0 25-40 0.81 ¢ 0.04 <21 2.49 2 0.14 < 240 < 12 < 0,13 3.12 ¢ 0.2
60 2.22 2 0.1 < 20 3.84 1 0.40 < 300 < 12 <« 0.2 2.83 2 0,19
100 3.55 2 0.19 <21 $.77 ¢ 0.38 < 410 <12 < 0.14 3.06 2 0.2
< 100 2.67 12 0.13 < 16 15.3 ¢ 1.0 < 380 < 12 < 0,10 2.68 ¢+ 0.17
6 20-45 1,23 2 0.06 < 20 3.91 ¢ 0.27 < 310 < 13 < 0,13 3.23 2 0.21
60 v.- .o “e .- < 20 < 0.20 2.9 2 0.3
100 3.75 2 0.19 14 2 & 7.5 0.7 < 600 <« 13 < 0,14 2.82 2 0.19
< 100 3.22 ¢ 0.16 1122 17.7 2 1.2 < 450 <13 < 0.1 2.59 2 0.17
™-7 0 20-45 2.27 :+ O.M 20 £ & $.82 0 ; < 330 < 12 < 0.13 3.6 2 0.2
60 5.25 ¢ 0.29 < 20 791t . < 470 < 16 < 0.20 2.78 2 0.18
100 7.05 ¢ 0.39 17¢3 9.87 + 0.46 < 700 < 14 < 0,15 2.59 ¢ 0.17
« 100 3.61 2 0.19 10 ¢ 2 21.0 ¢ 1.4 < 450 < 13 < 0.10 2.53 2 0.16
é 20-45 1,99 2 0.10 1% 23 4.93 2 0.3 < 330 < 12 < 0.13 3.13 2 0.2
60 $.77 ¢ 0.32 1% 2 3 7.87 2+ 0. 00 < 490 < 16 < 0.20 2.96 2 0,19
100 6.89 ¢ 0.37 24 ¢ 4 12.6 ¢ 0.6 < 700 < 14 < 0.14 2.57 ¢ 0.17
< 100 3.53 2 0.19 2215 18.5 ¢ 1.1 < 470 < 14 < 0.10 2.72 2 0.18
RS ASE RS NN R IR K S N SR BN SN N IR A RN RN I RN R S L A RS I R NN I E A E S A SN B A I NN NN USRI N EE SN EENSES U ERERENANE D
Site Depth Particle La (ug/g) Lu (ug/9) Mg (ug/9) Mn (ug/g) Na (X) Nd (ug/9) Rb (ug/9)
# (in) Size(mesh)
T™™O-18 O Al --- .e .e- ves .. .. ..
é Al “n- .- .e- vee .- .- -
™D-1C O All 136 :+ 8 1050 ¢ SO 1970 ¢ 390 389 ¢t 16 2.32£0.10 7829 134 2 7
6 All .e- “e- ... see .. .. ..
T™MD-28 O 20-45 “.- .- < 3000 320 ¢ 15 2.87 ¢ 0.09 e
60 —.- ... < 5000 392 ¢ 19 2.88 ¢ 0.10 .-- ees _
100 .- 4100 ¢ 1200 425 2 20 2.35 ¢ 0.08 ..
< 100 ..- ..- 4500 ¢ 800 470 ¢ 20 1.79 ¢ 0.06 .- ..
é 20-45 “ee .- 33000 & 12000 314 14 2.77 £ 0,09 ---
60 .ee .- < 5000 380 ¢ 30 2.86 ¢ 0.10 --- .-
100 .. ca < 3000 431 2 20 2.35 2 0.08 - ..
< 100 ..- --- 4300 ¢ 700 470 2 20 1.68 & 0.06 --- ..
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Table C-XX. Individual Elemental Concentration in Soils from Tucson Mountain District, Saguaro National Monument

(cont.)
Site Depth Particle La (ug/g9) Lu (ug/g) Mg (ug/g) Mn (ug/g) Na (%) Nd (ug/g) Rb (ug/g)
# (in) Size(mesh)
T™MD-2C O ALl --- --- < 2000 309 ¢+ 14 2.63 £ 0.09 --- .-
6 20-45 ... --- < 3000 147 £ 7 2.89 &+ 0.10 --- .-
60 --- --- < 5000 239 ¢ 12 3.25 ¢+ 0.11 --- o
100 -e- --- < 3000 344 ¢ 16 2.67 ¢ 0.07 --- .--
< 100 .-~ “e- 4200 t 800 510 ¢+ 20 2.07 ¢+ 0.07 .- -e-
T™MD-3B O 20-45 --- -u- < 3000 175+ 9 2.94 ¢ 0.10 --- ---
60 .-~ --- < 5000 307 £+ 14 3.04 £ 0.10 c-- ---
100 --- .-- < 3000 361 £ 17 2.59 £ 0.09 --- ---
< 100 52+ 3 0.55 & 0.03 4600 ¢ 700 434 + 20 1.89 £ 0.08 44 ¢ 7 133 £ 7
-] 20-45 48 + 3 U..81 £ 0.015 < 1200 261 ¢ 13 2.95 1 0.11 2624 187 2 9
60 --- --- < 5000 346 £ 16 3.02 + 0.11 .- ---
100 --- --- 4400 £ 1000 490 £ 20 2.13 ¢ 0.07 --- ---
< 100 --- “-- 4300 t 700 520 &+ 20 1.72 £ 0.06 --- .e-
TMD-3C O 20-45 .- --- < 3000 148 £ 7 3.06 £ 0.11 --- ---
60 --- --- < 5000 264 £ 13 3.18 £ 0.12 --- .--
100 --- --- < 3000 299 t 14 2.8+ 0.1 --- -e=
< 100 .- --- 3400 + 900 480 + 20 1.90 ¢+ 0.06 --- ---
6 20-45 --- --- < 3000 215 ¢ 10 3.09 £ 0.10 --- .--
60 .- --- < 5000 306 £ 15 2.99 ¢ 0.10 --- .--
100 --- --- < 3000 430 t 20 2.40 £ 0.08 - wen
< 100 -=- --- 3500 ¢+ 700 590 + 30 1.90 ¢ 0.06 --- ---
TMD-4B O 25-40 --- --- < 3000 440 ¢ 20 2.99 + 0.1 --- .-
60 .-~ .-- 4800 + 1500 440 + 20 3.03 £ 0.10 --- ---
100 --- -.- < 3000 450 ¢+ 20 2.47 ¢ 0.08 --- .-
< 100 --- .- 4000 ¢ 700 510 ¢+ 20 1.72 ¢+ 0.06 --- ---
6 20-45 --- --- < 3000 237 £+ 13 3.26 £+ 0.11 --- ---
60 --- --- < 5000 323 £ 15 3.41 ¢ 0.12 --- ---
100 --- ... 3700 + 1200 470 ¢ 20 2.49 £ 0.08 --- ---
< 100 --- “-- 3900 t 700 560 + 30 1.66 ¢+ 0.06 --- ---
TMD-4C O 20-45 --- “-- < 3000 165 ¢+ 9 3.18 £ 0.11 --- ---
60 --- .- < 5000 242 ¢ 12 3.51 ¢+ 0.12 --- ---
100 --- --- < 3000 321 ¢ 17 2.83 ¢+ 0.10 --- ---
< 100 --- --- 3900 + 800 490 + 20 1.90 ¢+ 0.06 --- “--
6 20-45 --- - < 3000 233 + 11 2.81 £ 0.10 --- ---
60 --- “-- < 5000 371 £ 17 2.95 + 0.11 .- ---
100 .- --- < 3000 450 ¢ 20 2.27 + 0.08 --- .--
< 100 --- --- 4700 & 900 500 & 20 1.70 ¢ 0.06 --- ---
TMD-58 O 20-45 54.2 £+ 2.9 0.31 : 0.02 < 2400 397 £+ 19 3.30 £ 0.15 41 2 6 167 + 8
60 65.5 £ 3.5 0.36 £ 0.02 < 1900 314 ¢ 15 3,21+ 013 47 2 7 167 ¢t 8
100 67.3 + 3.8 0.48 + 0.03 3500 ¢+ 500 357 + 17 2.85 £ 0.12 405 173+ 8
< 100 56.0 £+ 3.5 0.64 t 0.03 4330 t 420 441 £ 20 1.88 + 0.08 43 £ 6 1339
6 20-45 52.4 £+ 2.8 0.31 t 0.02 < 2300 219 ¢+ 10 3.26 £+ 0.15 451 6 164 ¢t 8
60 --- .-~ < 5000 364 ¢+ 20 3.47 ¢ 0.13 --- .e-
100 .- --- < 3000 440 £ 20 2.75 ¢ 0.09 ~e- .--
< 100 65.9 ¢+ 3.5 0.59 £+ 0.03 5400 & 800 560 ¢+ 20 1.81 + 0.08 57 + 8 142 ¢+ 7
TMD-5C 0 20-45 --- --- < 3000 235 ¢+ 13 3.15 ¢+ 0.11 .- .--
60 --- .- +< 5000 259 ¢+ 12 3.41 £ 0.13 --- ---
100 --- --- "< 3000 327 ¢+ 15 2.74 + 0.09 --- -ea
< 100 .- .- 4600 ¢ 900 480 ¢ 20 1.92 £ 0.07 “e- .--
6 20-45 .- ... --- --- - .-- ---
60 --- .-~ < 5000 407 £ 19 2.82 £ 0.10 --- ---
100 .- .- < 3000 480 t 20 2.10 £ 0.07 .-- ---
< 100 --- --- 6000 t 800 670 + 30 1.66 ¢ 0.06 --- ---
TMD-6 O 20-45 3.4 £ 1.8 0.17 £ 0.01 < 1100 183 + 9 2.67 £+ 0.11 193 173+ 8
60 43,0+ 2.4 0.38 & 0.02 < 1200 192 £ 12 2.57 £+ 0.11 425 157 ¢+ 8
100 62.0 + 3.4 0.44 £ 0.02 < 2200 306 + 14 2.55 ¢+ 0.11 5217 138 £ 7
< 100 45,5 £+ 2.7 0.54 t 0,03 3270 & 390 405 + 18 1.87 £+ 0.08 3215 119+ 6
6 20-45 32.7 ¢+ 1.7 0.21 £ 0.01 1900 ¢ 600 204 + 8 2.50 + 0.11 31t 4 154 2 7
60 --- .- < 5000 350 ¢+ 16 2.57 £ 0.09 ~-- ---
100 65.3 + 3.4 0.48 £ 0,03 2510 t 490 405 + 19 2.27 £+ 0.10 5327 1640 ¢ 7
< 100 54.1 ¢+ 3.2 0.61 £ 0.03 4700 & 500 530 ¢+ 20 1.62 £ 0.07 40 £ 5 1352 7
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Table C-XX. Individual Elemental Concentration in Soils from Tucson Mountain District, Saguaro National Monument

(cont.)
Site Depth Particle La (ug/g) Ltu (ug/g) Mg (ug/g) Mn (ug/g) Na (%) Nd (ug/g) Rb (ug/g)
# (in) Size(mesh)
™D-7 O 20-45 62.2 ¢+ 3.6 0.38 ¢+ 0.02 < 1200 284 ¢ 13 2.22 £+ 0.09 40 £ S 155 ¢ 7
60 70.5 ¢+ 3.8 0.55 ¢t 0.03 < 2200 520 + 30 2.7+ 0.10 60+ 9 122 ¢ 6
100 73.6 £ 4.0 0.57 £+ 0.03 2550 ¢ 440 480 £ 20 2.02 + 0.08 5918 135 ¢ 7
< 100 54.6 + 3.1 0.67 £ 0.03 4890 : 380 510 ¢+ 20 1.65 ¢t 0.07 44 2 6 131+ 7
6 20-45 55.3 ¢+ 2.9 0.49 £ 0.02 1520 & 320 342 £ 19 2.32 £ 0.08 3616 150 £ 7
60 67.9 ¢+ 3.5 0.58 ¢+ 0.03 < 2200 450 ¢+ 20 2.10 + 0.10 62+ 8 137 £ 7
100 75.9 ¢+ 4.1 0.62 ¢+ 0.03 2900 ¢ 500 530 ¢ 20 .82 + 0.08 78 10 127+ 7
< 100 54.5 + 3.2 0.66 ¢t 0.06 5200 ¢ 600 560 + 30 1.43 £ 0.06 33 :5 134 ¢ 7
Site Depth Particle Sb (ug/9) Sc (ug/g) Se (ug/9) Sm (ug/g) (ug/9) Ta (ug/g9) Tb (ug/g)
# (in) size(mesh)
TMD-18 0 ALl
6 All .-~
TMD-1C O Al 1.20 £ 0.11  6.42 ¢ 0.34 <2 13.1 £ 0.6 < 200 4.32 £ 0.28 1.32 £ 0.12
6 Atl
TMD-28 O 20-45 < 200
60 < 300
100 < 190
< 100 < 200
6 20-45 < 200
60 330 + 150
100 < 200
< 100 < 200
TMD-2C O All < 190 ---
6 20-45 260 &+ 80
60 < 300
100 < 190
< 100 < 200
TMD-38 O 20-45 < 200
60 < 300
100 < 190
< 100 1.48 ¢ 0.12 7.3+ 0.4 <3 6.5 ¢ 0.3 390 £+ 100 1.64 £ 0.10 0.78 £ 0.08
) 20-45 0.91 ¢+ 0.11 3.25+ 0.18 < 1.7 4.02 ¢ 0.19 < 200 1.58 £+ 0.10 0.39 t 0.04
60 < 300
100 .- < 190 --- .-
< 100 .- .-~ < 200 --- ---
T™MD-3C O 20-45 < 200
60 --- < 300 --- ---
100 < 190
< 100 --- --- < 200 --- ---
6 20-45 --- .- 340 ¢+ 110 -v-
60 .- --- --- < 300 --- ---
160 --- < 190 .-
< 100 .-~ < 200 --- ---
T™MD-4B 0 25-40 < 300 ---
60 --- .- --- --- < 300 --- ---
100 < 300
< 100 230 + 80
6 20-45 --- < 200 .-
60 --- .- --- .- < 300 --- ---
100 300 ¢+ 110
< 100 --- --- .- --- < 200 --- ---
TMD-4C O 20-45 --- --- < 200 --- .-
60 --- .- .- .-- < 190 --- ---
100 < 180
< 100 270 &+ 90
6 20-45 < 200
60 < 300
100 260 + 80
< 100 400 + 110
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Tb (ug/g)

Ta (ug/g)

Sm (ug/g) Sr (ug/g)

(cont.)
Se (ug/g)

Sc (ug/g)

P T T T I T T

Sb (ug/9)
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Table C-XX. Individual Elemental Concentration in Soils from Tucson Mountain District, Saguaro National Monument
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Individual Elemental Concentration in Soils from Tucson Mountain District, Saguaro National Monument

Table C-XX.

(cont.)

B L L L R R L R L L e

B R R LR R R T

n (ug/9) Zr (ug/g)

W (ug/9) Yb (uy/g)

vV (ug/9)

U (ug/g)

Ti (ug/g)

(in) size(mesh)

Site Depth Particle Th (ug/g)
#

1070 ¢+ 140
90 ¢ 40

nnnnnn

900 2 200
2300 ¢ 400
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100
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Individual Elemental Concentration in Soils under Tucson Side Pondeross Pine, RMD,

Table C-XXI.

Saguaro National Monument

P R R R R R Y R L L TR P
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Ca (X) Ce (ug/g)

Ba (ug/g) Br (ui/g)

Ag (ug/g) Al (%) As (ug/g) Au (ng/g)

Tree Depth

(in)
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Table C-XX1. Individual Elemental Concentration in Soils under Tucson Side Ponderosa Pine, RMD,
Saguaro National Monument (cout.)

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

T;ee D?Nh F (ug/9) Fe (X) Ga (ug/9) Hf (ug/g) Hg (ug/g) 1 (ug/g) In (ng/9) K (%)
(in)
1 0 357 ¢ 36 1.29 2 0.09 < 70 4.21 2 0.45 .-- --- < 180 1.9 2 0.2
een 0.86 ¢t 0.06 < 60 1.73 ¢+ 0.20 .-- .. < 200 2.9 £ 0.3
1.10 ¢ 0.08 < 60 3.20 ¢ 0.35 < 180 2.4 £ 0.3
6 3464 2 34 1.08 £+ 0.08 < 40 4.51 2 0.46 < 140 2.0 £ 0.2
EER 1.20 ¢ 0.09 < 860 3.95 2 0.49 .- -.- < 150 2.4 £ 0.2
.- 1.16 ¢+ 0.08 <70 2.80 ¢ 0.29 “e- .- < 300 2.1 2 0.3
6 0 .e- 1.55 2 0.1 < 60 5.34 ¢ 0.56 ..- ... < 170 2.4 £ 0.3
.e- 1.59 ¢ 0.1 < 40 5.00 ¢ 0.52 .- .- < 150 3.1 2 0.4
“ee 1.71 ¢ 0.12 < 60 5.88 ¢ 0.61 .-- b < 160 2.4 £ 0.2
) 2.22 ¢ 0.15 < 80 7.7 ¢ 0,79 < 300 2.4 2 0.3
2.06 £ 0.14 < 60 9.84 ¢ 1,01 < 190 2.6 2 0.2
.- 1.95 ¢ 0.13 < 50 6.72 ¢ 0.69 se- “-- < 190 3.0 0.4
9 0 .- 1.55 2 0.11 <70 5.35 ¢ 0.56 .- .-- < 170 2.4 2 0.2
.- 1.89 ¢ 0.13 < 80 4.5 ¢ 0,47 .. .- < 300 2.5+ 0.3
.- 2.18 ¢ 0.15 < 70 6.72 ¢ 0.69 ee- ... < 200 1.7 £ 0.2
“e- 1.01 : 0,07 < 39 2.71 2 0.28 “e- ... < 130 1.6 £ 0.2
6 1.65 ¢ 0.13 < 90 8.08 2 0.67 < 200 3.8: 0.4
se- 1.84 ¢ 0.13 < 84 2.48 ¢t 0.25 -me “ev < 230 0.89 ¢ 0.27
1.89 ¢ 0.15 <70 6.54 ¢ 0.55 < 200 2.7+ 0.3
2.6C ¢ 0.18 < S0 8.54 ¢+ 0.87 < 160 2.7 0.3
RS R R E RN R I N IS S I I S I S N S I I I NI S NI S S S N I N N N T SRR S AN EENEIEREIITERAS

Tree Depth La (ug/g) Lu (ug/9) Mg (ug/g) Mn (ug/g) Na (ug/9) Nd (ug/g) pH (units) Rb (ug/g)
# (in)

1 0 .-- --- < 5000 1290 ¢ 60 33100 ¢ 1100 --- 5.1 1 0.3 122 ¢+ 11
~-- .o < 6000 840 ¢ 40 20200 ¢ 700 .- .. 131 2 13

“e- --- < 4000 1039 ¢ 50 20600 ¢ 700 .- --- 137 ¢ 14

6 ~-- .-e < 4000 820 ¢ 40 33300 ¢+ 1100 .- 5.4 £ 0.3 122 ¢+ 10

.-- .- < 4000 740 ¢ 30 32000 ¢ 1100 .- ... 124 ¢+ 1

.- .-- < 6000 1200 ¢+ 60 35100 ¢+ 1200 .- .-- 130 ¢ 11

6 0 ~e- .- < 4000 1210 ¢t S0 14400 ¢ 500 ce- --- 163 ¢ 16
.- .- < 3000 1150 ¢ SO 15400 ¢ 500 ... .- 172 ¢ 16

.- --- < 4000 1320 ¢ 60 25900 ¢ 900 --- .- 163 ¢ 14

6 .-- --- < 7000 1800 ¢ 80 24600 ¢ 900 .- .- 161 ¢ 14

.- .- < 4000 1390 ¢+ 60 21100 ¢ 700 .. .- 183 ¢ 16

... .e- < 4000 2300 ¢+ 110 24600 & 800 .e- .. 184 ¢ 16

9 0 se .- < 4000 1210 ¢ 60 20500 ¢ 700 .- “ee 172 2 16
.- --- < 7000 1360 ¢ 70 17100 ¢ 700 ce ... 147 ¢ 13

.- .- 4500 £ 1500 1120 & 50 14800 ¢ 500 --- .- 139 ¢ 13

.- .- 5300 ¢ 1300 407 ¢ 19 8700 ¢ 300 .- .- 122 ¢ 16

6 .- --- < 5000 3110 ¢ 140 24100 ¢ 800 .- --- 192 ¢+ 20

.- ... 7100 ¢ 1500 1690 2 80 3550 & 140 ... --- a3 ¢ 12

ve- ... < 4000 2110 ¢ 90 24600 ¢ 800 .- .- 194 ¢ 20

se- .- 6400 & 1200 1390 & 60 19000 ¢ 600 .- --- 169 ¢ 18
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Individual Elemental Concentration in Soils under Tucson Side Ponderosa Pine, RMD,

Table C-XXI.

Saguaro National Monument (cont.)
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Note: Trees showing evidence of severe growth depression. 4, 6, 7, 8, 9.5 (4).
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Ce (ug/9)

Ca (X)
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8a (ug/g) Br (ug/g)

Saguaro National Monument
Au (ng/g)

D I I T S R R

As (ug/g)

AL (%)

Individual Elemental Concentration in Soils under Tucson Side White Pine, RMD,

Ag (ug/9)
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Table C-xXI1. Individual Elemental Concentration in Soils under Tucson Side White Pine, RMD,

Saguaro National Monument (cont.)
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csuaan

Nd (ug/g) pH (units) Rb (ug/g)

Na (X)

Mn (ug/g)

sesae

Mg (w/9)

Saguaro National Morwment (cont.)

Lv (ng/9)

Individual Elemental Concentration in Soils under Tucson Side White Pine, RMD,

Le (Ww/g)

Table C-..011.
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Walnut Canyon Wational Morwment, AZ (cont.)
Mg (%)

fndividual Elemental Concentration in Sofls under Ponderosa Pine,
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