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Cover. Photograph of the lower Rio Grande valley, spring 2003. Photograph by Helen A. Whitney, U.S. Geological Survey.
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Geochemistry and Mineralogy of Soils Collected in the
Lower Rio Grande Valley, Texas

By Helen A. Whitney, Federico Solano, and Bernard E. Hubbard

Abstract

Presented in this report are the chemical and mineralogical results of a soil study conducted in the lower Rio Grande valley,
Texas. Samples were collected from soils formed on Holocene alluvial flood-plain and distributary channel deposits of the Rio
Grande, flood plain and meander-belt deposits of the Pliocene Goliad Formation, and the Pleistocene Lissie and Beaumont For-
mations. The lower Rio Grande valley is located on the old distributary delta of the Rio Grande. The watersheds on the U.S. side
of the delta no longer drain into the Rio Grande but are part of a complex system of irrigation channels and wastewater drains
that flow into the lower Laguna Madre. The results of the study have been used to map concealed geologic units and identify
potential mosquito breeding habitat.

Introduction

The lower Rio Grande valley (LRGV) refers to a four-county region (Hidalgo, Cameron, Starr, and Willacy) in Texas
bounded by the Rio Grande river (also known as the Rio Bravo) to the south. The LRGV stretches from the Falcon Reservoir
eastward to the Laguna Madre and the Gulf of Mexico (fig. 1; figs. 1-10 follow References Cited). This area was selected for
study by the U.S. Geological Survey (USGS) Border Environmental Health Initiative (BEHI) because the area is experiencing
rapid economic and population growth, which may have adverse effects on the health of the environment, wildlife, and human
inhabitants. Much of this growth is in response to the favorable economic conditions generated by the North American Free
Trade Agreement Implementation Act of 1993 (Public Law 103—182, 107 Stat. 2057).

Agriculture dominates the land use and the economy of the region; however, manufacturing, oil and gas production, and
tourism are also major contributors to the economy. The population in the LRGV grew from 978,369 in the year 2000 (U.S.
Census Bureau, 2000) to an estimated 1,368,269 in the year 2012 (Texas Department of State Health Services, 2012).

The upper centimeter (cm) interval of soil was selected because it is considered by the human health community as a
critical zone—the zone where humans and animals may come in contact with toxins residing in soils through dermal, inhalation,
and ingestion pathways (Brantley and others, 2007; Smith and others, 2009). This same soil interval is also most likely to be
transported by wind or water from fields as sediment into the drainage canals and streams in the lower Rio Grande valley area.

Regional Setting

The LRGV is part of the West Gulf Coastal Plain, a belt of Late Cretaceous to Holocene marine sedimentary rocks that
gently slopes toward the Gulf of Mexico. The climate is subtropical; high temperatures range from the mid 90s in degrees Fahr-
enheit (°F) in Brownsville and low 100s (in °F) near the Falcon Dam during the summer months to the mid 50s °F during winter
months (Menne and others, 2012). The prevailing wind direction is from the southeast, except in the winter months when winds
from the northwest prevail (National Oceanic and Atmospheric Administration, 2014). The average annual precipitation from
2010 to 2014 was 26 inches in Brownsville and 21 inches near the Falcon Dam (National Oceanic and Atmospheric Administra-
tion, 2014). The coastal areas are more humid and lush compared to the semi-arid climate of the Falcon Reservoir area, which is
farther inland (fig. 1).

The oldest rock units in the study area are located to the north and west and the youngest are located along the present
course of the Rio Grande and along the eastern coastline of the Laguna Madre (fig. 2). The oldest units are the fluvial sands
of the Pliocene Goliad Formation, followed by the Pleistocene fluvial and meander belt sands of the Lissie Formation and the
fluvial and deltaic deposits of the Beaumont Formation (Galloway and others, 2000). Organic-rich Holocene sediments consist-
ing of silty-sandy alluvium, muddy flood-plain alluvium, and silty and sandy coastal deltaic deposits (Page and others, 2005) are
located nearest to the Rio Grande and along the coastline of the Laguna Madre.
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Previous Studies

Notable scientific studies of the area began in the early 1900s with the publication of soil surveys of the Brownsville area
by Mangum and Lee (1907). In their report, they describe the region prior to the development of the Falcon Dam and the exten-
sive irrigation network that now restricts the natural flow of the Rio Grande. Subsequently, soil surveys for Starr (Thompson and
others, 1972), Cameron (Williams and others, 1977), Hidalgo (Jacobs, 1981), and Willacy (Turner, 1982) Counties were com-
pleted. Brown and others (1980) constructed detailed environmental geologic maps of the Brownsville-Harlingen coastal area as
part of a larger study of the natural resources of the Texas coastal zone. The maps and discussions provided helpful background
information on the geologic history, coastal processes, and resource development of the area.

The Border Environmental Health Initiative began in 2003 as a USGS-sponsored collaborative study involving many scien-
tists from the United States and Mexico—including biologists, hydrologists, geochemists, geologists, and geographers. The pri-
mary goal of the project was to collect and integrate data useful for examining the environmental health of the binational border
region and to release these integrated products to other researchers working in the area (Buckler and Strom, 2004; Papoulias and
others, 2006; Parcher, 2008). This study reports the geochemistry and mineralogy of the surficial soil layer, and is one of many
studies completed in the Basin 8 subregion (Papoulias and others, 20006).

A modified version of the geologic map compiled by Page and others (2005) was used as the base map in the following
discussions of the geochemical and statistical results. Page and others (2005) used the digital geologic map of Texas (Bureau of
Economic Geology, 1976) and map data provided by the Instituto Nacional de Estadistica y Geografia (INEGI) in the compila-
tion of their binational geologic map of southern Texas, United States, and Tamaulipas, Mexico, for the LRGV. The base map
used in this report has been further modified to show only the U.S. side of the Rio Grande valley.

Preliminary results from this study were presented by Duval (2005), Folger and others (2006), Hubbard and others (2006),
Page and others (2006), Merrill and others (2006), and Hubbard and others (2010).

Sample Collection and Analysis

In the early summer months of 2003, 2004, and 2007, 210 soil samples were collected from vacant lots, fallow agricultural
fields, pastures, natural grasslands, and undeveloped lands on a scale of one sample per 4 square miles. Soil samples were col-
lected from the upper 0—5 cm portion of the soil profile at 210 sites using stainless steel shovels, then double bagged to prevent
contamination of samples while in transport. All soils were prepared in USGS laboratories where they were disaggregated by
a soil juicer and sieved to a <2-millimeter (mm) grain size (<10-mesh) fraction. A split of the <2-mm soil sample was ground
to <150-micrometer (um) grain-size (<100-mesh) prior to geochemical analysis. The geochemical samples were analyzed by
USGS laboratories in Denver, Colo., and by contract laboratories in Canada. A split (about 5 grams) of the <2-mm soil sample
was micronized to <150-um grain-size together with 10 weight percent zincite (ZnO) as an internal mineral standard prior to
analysis using an x-ray diffractometer (XRD). Mineral identification and quantification were completed at the USGS laboratories
in Reston, Va.

Geochemical Analysis

Analytical results are compiled into two tables; table 1 (tables 1-6 follow References Cited) contains the results for samples
collected in 2003 and 2004, and table 2 contains the results from samples collected in 2007. Forty-two-element geochemis-
try (ICPAES-MS_42; Briggs and Meier, 2002) analyses were performed using inductively coupled plasma-atomic emission
spectrometry (ICP-AES) and inductively coupled plasma-mass spectrometry (ICP-MS). Samples were digested in a multi-acid
procedure prior to analysis by ICP-AES and ICP-MS methods. Analytical results are shown in tables 1 and 2, and limits of
detection are listed in table 3. Elements analyzed by this combination ICP-MS and ICP-AES method have a prefix of “ICPMS-
AES” before the element name; for example, [CPMS-AES Mg. Note that there was a change in the detection limit for cesium
(Cs) from 0.05 parts per million (ppm) to 5 ppm for the samples analyzed in 2007 compared to those analyzed in 2003 and 2004.

Sixteen major, minor, and trace elements (ICPAES 16, method 17 in U.S. Geological Survey [2011]) were measured by
ICP-AES. Samples were fused with lithium metaborate in a graphite crucible and then aspirated into the spectrometer. These
results are listed in table 1 and the limits of detection are listed in table 3.

Ten major elements were determined by wavelength dispersive x-ray fluorescence spectrometry (WDXRF; Taggart and
Siems, 2002). Samples were fused with a flux containing equal parts of lithium metaborate and lithium tetraborate prior to
irradiation and measurement of x-ray photons by the spectrometer. Elements measured by this method use the acronym XRF in
table 2. The limits of detection are listed in table 4.
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Samples collected in 2007 were digested in a multi-acid procedure to form arsenic or selenium hydrides that then were
heated and analyzed by atomic absorption spectrometry (AAS; Hageman and others, 2002). This method can measure small
concentrations of these elements in various sample media. The optimum concentration range for measurement is 0.1-4 ppm for
selenium and 0.2-20 ppm for arsenic.

Mercury (Hg) was only measured in samples collected in 2007. The samples were first digested using a multi-acid digestion
procedure, then measured by continuous-flow vapor-atomic absorption spectrometry (CVAAS; Brown and others, 2002). The
results for mercury are listed in table 2 and the limits of detection are listed in table 4.

Geochemical Results

Statistical summaries of geochemical analytical results are shown in tables 3 and 4. The summary tables list univariate
statistics calculated on all analyses. Percentiles were calculated on all the analyzed samples including those with concentrations
below the lower limit of detection. These tables also list the maximum and minimum concentration measured for each element by
method. Statistical tests on chemical and mineral results were run using JMP™ (ver. 10) software (SAS Institute Inc.; www.sas.
com).

Mineral Analysis

Samples were analyzed for mineralogy using an XRD and quantified (table 5) using the Rietveld refinement of X’Pert High-
score Plus™ version 2.25¢ software (Malvern Panalytical; www.malvernpanalytical.com). The sum of the refined phases has been
normalized to 100 percent and excludes the amorphous phase. The term “amorphous phase” refers to the noncrystalline phases
present in soils that could not be identified during the XRD analysis of the soil.

Results of Mineral Analyses

A statistical analysis of the mineralogy was conducted on the seven most common minerals or mineral groups identified
within the soil samples, which were quartz, muscovite, kaolinite, smectite (dominantly montmorillonite), total plagioclase, total
K-feldspar (potassium-bearing), and total carbonate group. Carbonate group minerals include calcite, dolomite, siderite, and
aragonite. Summary statistics are listed in table 6. Figure 34—G shows the graphical results of the statistical tests. Box plots show
the relative distribution of each mineral group by geologic unit (Page and others, 2005). One-way analysis of variance and a
Tukey-Kramer test was performed for each mineral or mineral group. The Tukey-Kramer test compared the means of the mineral
data for each geologic unit to determine if there were significant differences in the mineral concentrations between the units. The
test results are illustrated using circle symbols that plot about the sample mean value. Circles that nest within or very near other
circles have similar sample means. Histograms of the mineralogy, illustrating the relative proportion of each mineral group by
geologic unit, show the strong influence of quartz and calcium carbonate in interpreting the geochemistry of the area. Histograms
of the seven dominant minerals (or mineral groups) are displayed for the Goliad (G), Lissie (L), Beaumont (B), and Holocene (H)
geologic units described by Page and others (2005).

Thematic maps of mineral concentrations were created to convey the spatial relations between mineral concentrations and
the geology and geography of the region. Mineral concentrations were gridded using an inverse distance weighted algorithm of
Geosoft Oasis Montaj™. The quartz distribution (fig. 4) shows high concentrations in soils overlying the sandstone of the Goliad
Formation (Tg) and sand-rich-fluvial channel deposits of the Beaumont Formation (Qb). The high quartz concentrations seen
in the lower part of the Beaumont Formation (Qb) soils and the central portion of the Holocene soils (Qaf) appear to reflect the
stabilized eolian-dune and sandy-loess deposits, which formed during the Holocene directly on Pleistocene and Holocene soils
(Brown and others, 1980). The carbonate mineral map is influenced by three different sources of calcium carbonate material:
calichified soils, detrital calcite, and shell fragments (aragonite) (fig. 5). Shell fragments are most prevalent in the Holocene soils
closest to the Rio Grande and the coastline. Caliche, the calcium- and magnesium-carbonate cemented soil layer that lies just
beneath or at the soil surface, is indicated in the localized high concentrations of carbonates over the Goliad, Lissie, and Beau-
mont Formations. The soils with high potassium-feldspar concentrations appear to be coincident with channels of older fluvial-
deltaic sediments of the Beaumont and Lissie Formations (fig. 6). Soils with high concentrations of plagioclase are located on the
younger Beaumont Formation and Holocene sediments (fig. 7) where the plagioclase has not been removed by weathering. Mus-
covite appears to be more abundant in soils that were developed on the Lissie Formation and the younger Holocene sediments
(fig. 8). The concentrations of kaolinite (fig. 9) and smectite (fig. 10) are very low. The occurrences of both clay minerals appear
to be greatest in the younger Beaumont Formation and Holocene fluvial-deltaic sediments. These low values, in large part, under-
represent the total amount present and are a result of the limitations of the Rietveld software used to quantify the mineralogy.
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Conclusions

This report describes the geochemical and mineral composition of 210 soil samples collected in the lower Rio Grande
valley of Texas. These data have been used to better define geologic units (Page and others, 2006; Folger and others, 2006) and
identify geographic areas that may be prone to mosquito breading (Hubbard and others, 2006).
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Figure 3. Univariate statistics for each of the seven major mineral groups (A-G) identified in the soils from the lower Rio Grande valley.

Each figure has four statistical diagrams that show the distribution patterns of each mineral group by geologic units. These diagrams
are (from left to right): box plots showing interquartile range, comparison circles from the Tukey-Kramer comparison of means test, a
normal quantile plot showing the actual data on a log-transformed scale, and histograms showing the distribution of the sampled soil

population. The geologic units have been abbreviated in these figures. The units are G for Goliad Formation, L for Lissie Formation, B for

Beaumont Formation, and H for Holocene alluvium. They are listed from oldest to youngest. Statistical methods are described in Helsel

and Hirsch (2002).
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Figure 3. Univariate statistics for each of the seven major mineral groups (A-G) identified in the soils from the lower Rio Grande valley.
Each figure has four statistical diagrams that show the distribution patterns of each mineral group by geologic units. These diagrams
are (from left to right): box plots showing interquartile range, comparison circles from the Tukey-Kramer comparison of means test, a
normal quantile plot showing the actual data on a log-transformed scale, and histograms showing the distribution of the sampled soil
population. The geologic units have been abbreviated in these figures. The units are G for Goliad Formation, L for Lissie Formation, B for
Beaumont Formation, and H for Holocene alluvium. They are listed from oldest to youngest. Statistical methods are described in Helsel
and Hirsch (2002).—Continued
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Figure 8
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Figure 10

000°052:1 8|82

"pub payBlam-aauelsip asiaaul ue Buisn ‘ajnuaalad Aq ‘sexa] ‘As|jea apuelg o1y J8MO| 8Y1 JO S|I0S Ul JUSIUOI 83308WS  “0L 3.nbig

wneq g8l UBILIBWY YLION
"G00z 's1ay1o pue abied woly payipow aseq a1bojoag ,00,86 0€,86 uonaalold eauy |enb3 siaqy

T T T

SH3ILINOTIN 02 oL § 0 (2U20]0H)
YT O T (2U201|d) PaPIAIPUN 61 pajenuaIayIpun ‘sysodep | pap) .
| I L 1 ol | ‘uoljewio4 peljon aunp pues pue Ke) L-6E
S31IIN 02 oL S 0

(2ua>03s19]d) PapIAIpUN 10 (auad0j0H) sysodap 8€-TC
‘UOIeWLIOS BISSI] pue|si-iareg

o * (2U103s19]d) PapIAIpUN o (2U20[0H) 10 L'z-¥'L

a)s 9| dwes + ‘uoljewio4 Juownesg a sysodap 1ey-jepi 5

e (9uad0joH) sO (auad0j0H) sysodap 1D eL-=£o

sysodap pues-19ays ure|d-pooy [elAn||y
% SoJOUWRIRIA (2U®20|0H) saunp pues SpO 90-0 .
P g lepyny | S
PSZIIGEIS PUE SARYY 9|1uadsad Aq payues
pue juapsad ul =] 009
P20 'JUS1UO [RIBUIW 3}13IBWS
NOILVYNY1dX3
00,92 = BSOUAY
ODIXHIN
SSAALINA
H =§.,0€,9¢
0€,9C =
1 1 1

0€,L6 ,00,86 .0€,86



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

18

70°0 01 690 881 8L'1 8¢'8 148 H ¥9€S'L6-  €CL6'ST  €108%C-D 0€0LS
200 LT0 L8°0 ¥0'1 STl 691 YTe ) IVL1°86- TO9%'9C  CTIO8YT-D 620LS
200 €€0 99°0 801 901 L6°ET L6C D S9L1'86~ 109Y'9C  1108¥C-O 8C0LS
10°0 L0 S0 L6°0 99°0 LL'T CCC H €ISI'L6- 0L66'ST  0108YCT-D LTOLS
950 v6'C ST G8'1 8L'T 9¢’¢ 86t H 6C81°L6- ¥686'ST  8008+YCT-D 9201S
80 §TT 0L0 0S'1 811 g 0L¢ H 690T°L6- 0896'ST  LOOSYT-D S70LS
70°0 SI'1 LT'T 6L'1 1€1 65 1204 H YESTL6=  0096°ST  9008%C-D ¥C0LS
90°0 8¢'T 98°0 VLT 781 89°L 0T’¢s H SE8T L6~  ¥096'ST  S008YCT-D €20LS
80°0 160 6C'1 €6'l YT L v6'S H 161€L6- 6€S6'ST  $008YT-D CC0LS
10°0> 19°0 €10 ¥L0 09°0 (! €8l H TCSEL6-  6Vr6'ST  €008YT-D 120LS
S0°0 L0 69°0 Ly'1 or'1 I1°C1 98°¢ H 9I8€L6~ 6L16'ST  TO08YT-D 020LS
600 vL0 L8°0 S 0¥'C 90'8 6CS H S8I¥'L6~ 9LI6'ST  1008%C-D 610LS
SO0 80 6L0 76'1 €61 689 0TS H LYSY L6  SYPI6°ST  0008%C-D 8T0LS
¥0°0 88°0 68°0 S0'C e S0’S 08°S H 16817'L6- S8T6'ST  666LYT-D LTOLS
S0°0 80 98°0 v6'l LTT L6'8 §9°¢ H 00CS’L6-  8ST6'ST  866LYTD 910LS
¥0°0 ¢80 L6°0 881 1494 86'6 129 H €9YS'L6-  6EV6'ST  LO66LYT-D ST0LS
¥0°0 ¢80 06°0 781 444 8¢'6 6'S H 9LLS'L6- 1T96'ST  966LYT-D YTI0LS
S0°0 €01 LSO 06°1 6L'1 YL S8t H 0C09°L6-  TE66'ST  S66LYTD €10LS
70°0 Lo 660 0r'c 99°C 00°L SS9 H SLO9L6- 68109C ¥66LYT-D CI0LS
S0°0 68°0 L8°0 L0'T 1494 4N €6'S H 0¥9°L6-  S9T0'9T  €66LYT-D IT0LS
¥0°0 v0'1 €L0 LO'T €0'C 6L°L LY'S H CILY'L6-  L¥P0O'9T  T66LYTD 0T0LS
700 68°0 G680 €0'C 9¢'C 9’8 96°S H 990L°L6- T1€¥0'9T  T66LYT-D 600LS
90°0 9L°0 16°0 [ S94 ¥0'8 99°¢ H 86EL°L6~  61S0°9C  066LYTD 800LS
S0°0 60 98°0 861 we €9°L 08°¢ H 6ILLL6- TI9SO'9T  686LYTD LOOLS
600 vl 9L0 08°1 L6'] 9’8 ers H 9v08'L6~ 8CLO9T  886LYT-D 900LS
S0°0 €L°0 801 80°C 99°C 9¢'8 LE9 H GSE8'L6~  LELO9T  LB6LYTD S00LS
90°0 €60 9L°0 P81 €0'C vL'8 €T’s H 0298°L6~  9¥80°9C  986LYT-D ¥00LS
10°0> wo 4N0) IT1 Ss0 S6°0 0T'C ) 609786~ 669Y'9C  S86LYT-D £00LS
10°0> €50 01’0 e Ss0 620 9¢'C D LOTT86-  SYIY'9T  ¥86LYT-D 200LS
10°0 6v°0 €T0 or'1 160 8L°0 ¢ ) TE91°86-  L¥SY'9T  T86LYTD T00LS
juaasad yuaaiad juaasad juaasad juaasad yuaaiad juaasad
— — — — — — — Jun~o0ag buo e ‘ouqe] ‘oupjay
S S3V-SINdII BN SIV-SINdII BINSIV-SINdII ) S3IV-SIII 34 SIV-SINII  BD SIV-SINIAII IV SAV-SINdII

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

'sexa| ‘Aa||eA apuelg o1y JaMo| ‘sisAjeue Jo poylaw pue Juawa|d Aq ‘p0—£00g Ul Pe1aa||od sajdwes [10S 0 sasAjeue [ROIWBYI0SY)

‘LalqeL



19

Table 1

€00 €60 L9°0 [4%4 90°C 0T'C 06'S dq TLYS'L6-  8LLT'9T  €O8LYT-D 6CILS
€00 68°0 50 e 91 6L°C 00°¢ dq LLSS'L6=  9SE1'9T  TOSLYTD 8CILS
800 090 80°1 S0'C 65°C 8¢°6 09 d 00S8°L6-  S8019C  108LYC-O LTLLS
S0°0 09°0 86°0 L6'T (454 66'6 L09 dq CI06°'L6- 98609C  008LYT-D 9CILS
€00 18°0 SL0 €1'e L1'C 989 IL’s dq Y106°L6~ 98TI'9T  66LLYTD SCILS
200 16°0 LEO 1671 611 65°C 81'Y d 9016°L6~ I8LI'9T  86LLYT-O YCILS
€00 98°0 €50 86’1 SL'T 9’y 90°¢ q IT16'L6~  990T9C  LO6LLYT-D €CILS
200 6L°0 ¢so 60°C L1 I1'C ¥0°S dq YIT6°L6-  S9€TIT  96LLYTDO CCLLS
90°0 1.0 80 €0'C L6'] 9L’ 176 d 6116°'L6~ 9S9T°9C  S6LLYTD ITILS
€00 €L°0 70 v6'1 1A 9L'1 €Ty q 6876'L6~ TIST9T  V6LLYTD 0CILS
200 $9°0 LY'0 881 991 09°0 €6y dq 06C6'L6~ 8YIE€9T  €6LLYTD 611LS
200 L9°0 0€0 69°1 601 [0 79°¢ d 1SC6°L6-  TTPE9T  TOLLYTD 8I1ILS
200 0’1 ¥€0 10°C 14! 66°0 9S'Y dq PP98°L6-  9T0€'9T  T6LLYTD LTITLS
€00 L8°0 8¢°0 961 vl €@ 96°¢ dq 8€98°L6~  6ILTI9C  06LLYCTD 9I1LS
€00 £8°0 6L°0 0€'C 80°C LO°E 99°¢ d LST' L6~ 1€9T°9C  68LLYT-O SIILS
200 96°0 6C°0 6’1 LT vL0 ¢y dq 19T8°L6- T10€9C  88LLYTD YITLS
10°0 €01 0€°0 00°C 611 69°0 6Tt dq €L8L'L6  196T°9C  L8LLYTD €ILLS
90°0 060 L0 60°C €61 86t €e's d 0L8L'L6-  €99T°9C  98LLYT-O CILLS
200 901 Se0 68’1 (43! L6°0 00t dq 698L°L6~ SLETIT  S8LLYTD ITILS
€0°0 68°0 290 0€'C 00°C €€°T 99°¢ dq C98L°L6=  6L0T9T  ¥8LLYTD OTTLS
70°0 780 19°0 00T 6L'1 881 SIS d 6€8L°L6~  €SLI9T  €8LLYT-O 601LS
200 06°0 50 e 891 ¥8'1 ors dq 9I8LL6~ 8EVI'9T  I8LLYTD 80ILS
60°0 £v'0 10°1 681 e IL'8 06'S dq SS8L°L6~  ¥8I1°9C  08LLYCTD LOLLS
80°0 68°0 LLO (41 681 €L 60°S H 080S°L6~  66¥6°ST  0TO8YT-O LEOLS
S0°0 0T'1 vL0 €6'l €6'1 vL'L 8¢S H €8LY'L6-  80S6°'ST  61087C-D 9¢0LS
60°0 99°0 06°0 LS'T ¥0'C IL°€l SIS H eSvy'L6-  L8Y6°ST  8108%C-D S€0LS
70°0 680 60°1 60°C Iv'C 89 09 H Yolv'L6- CT0S6'ST  L108YT-O 7€0LS
¥0°0 6L°0 €0l L8'T 9¢'C LL'8 €09 H 9vv'L6-  1€86'ST  9108YT-D £€0LS
S1'o 96°0 08°0 L1 10°C 68'8 (4% H YLy L6-  L186'ST  SI08YT-D €0LS
70°0 70°l 080 81 1z@ L8'8 18°S H LY0S'L6-  €8L6°ST  ¥108YC-O 1€0LS
waasad juaaiad waasad waosad jaasad juaasad waasad
— — — — — — — Jun~o0ag buo e ‘ouqe] ‘oupjay
S S3V-SINdII BN SIV-SINdII BIN"SIV-SINdII ) S3IV-SIdII 34 SIV-SINAII  BD SIV-SINIAII IV SIV-SINdII

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

20

10°0> 99°0 ST°0 0S'T $9°0 8C0 8L'T dq G8EI'86-  S66€9C  6E8LYTD 6SILS
10°0> ¥9°0 020 el IL°0 SL'T SLT dq 8CI1'86- 098€¢9C 8€8LYT-D 8SILS
10°0 89°0 8C0 9¢'1 60 ITr [43 d 8LIT'86-  LI9E€9T  LESLYTD LSTLS
€00 89°0 850 L0'T L9'1 v6'¢ LLY q 66L0'86- 99TE€9T  9€8LYTD 9SILS
10°0> 90 €T0 9¢'1 801 8C0 IS¢ dq [SL0'86- ¥ESEIT  SE8LYTD SSILS
200 1.0 €0 £8'1 6C'1 99°0 vy d 6690'86- ST8E9T  PE]LYT-O PSILS
100> S90) 120 el 6L°0 8’1 16'C q $90°86-  ¥TIY' 9T  €€8LYT-D €STLS
100> 950 01°0 S €570 0v°0 LET dq €6S0'86- O0I¥P'9C  TEYLYTO CSILS
10°0> S0 0ro [431 LSO 0C0 8CT d 8€S0'86- LOLY'9T  1€8LYTD ISILS
10°0> IS0 ST°0 1 LLO 620 08°C q L8Y0'86-  L66Y'9T  0€8LYT-D 0STLS
10°0> 650 10 el L0 9¢°0 SLT dq ¥500'86-  688C°9C  6T8LYTD 6VILS
10°0> 150 81°0 8¢'T 780 §To L8'C d SE10'86- COSY'9C  8TLYT-D SYILS
10°0 190 81°0 6v'1 L8°0 8¢0 e dq L610°86-  0LOY'9T  LT8LYTD LYILS
S0°0 8I'T Se0 LT L8°0 76'8 €9°C dq S¥c0'86- 06¥€9C  ST8LYTO 9VILS
SO0 290 L9°0 12 9Tl L6'9 [4°R d 90€0'86-  L6¥E€9T  PT8LYT-O SYILS
10°0 €L°0 0T°0 651 160 IS0 1T¢ dq 6S€0'86- TOTE9T  €T8LYTD PPILS
S0°0 60 0¥°0 8¢'1 08°0 €CL LL'T dq 1€66°L6~ L90€9T  8ISLYTD evILS
10°0 09°0 ¥C0 161 0’1 6€°0 0€'¢ d €V86°L6-  T8TEI9T  LISLYTD CrlLS
¥0°0 €L0 9C°0 LS'T 860 98°0 er'e dq YCLO'L6-  6SSE9T  9I8LYTD I¥1LS
10°0 L9°0 81°0 €Sl 98°0 6%°0 0re dq 7996°L6-  SY8E9T  SISLYTD OVILS
L0 [4°n! LS0 Se'l S9°0 191 §9°C d 8C96'L6~  €90¥'9C  VISLYT-D 6€1LS
90°0 8S°0 ¥€0 (4! €1 811 9L’ ¢ dq 6€S6°'L6~ YISV 9T  €I8LYT-D 8CILS
10°0> ¥S°0 o (43! 90 STo IS¢ dq 6876'L6~ 1S8%°9C  TISLYTD LELLS
10°0> 750 710 [431 L9°0 €€0 Q9T d 8806°L6- S6LY' 9T  TI8LYTD 9¢ILLS
700 £€9°0 ¥€0 6v'1 4! 8C'1 8S'¢ dq YP16°L6-  Y0SY'9T  608LYT-D SEILS
200 90 €0 69°1 o'l w1 L9°€ dq L9T6'L6-  LTTY'9T  808LYTD PELLS
€00 SLO 8C0 SC'1 SI'1 66'1 16°¢ d STEO6'LO6-  LE6E9T  LOBLYTD €eILS
ro 10°T ¥9°0 861 IL'T 8¢ LY dq YLEG'L6-  SS9E9T  908LYT-D CEILS
€00 6L°0 99°0 861 w61 6Lt L8V T YE98° L6~  99¥T9T  SOSLYT-D I€LLS
70°0 L8°0 L9°0 9¢'C 861 061 ILS d 99%8°L6~  SSITI9T  $O8LYT-O 0¢ILS
waasad juaaiad waasad waosad aasad juaasad waasad
— — — — — — — Jun~o0ag buo e ‘ouqe] ‘oupjay
S S3V-SINdII BN SIV-SINdII BIN"SIV-SINdII ) S3IV-SIdII 34 SIV-SINII  BD SIV-SINIAII IV SAV-SINdII

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



21

Table 1

¥€0 650 $9°0 1 14! €301 99°¢ H 0C0'86-  TOLT'9T  TSLLYTD 681LS
200 £8°0 0S°0 [ o1 €L'e 8y T CLY0'86-  60¥1°9C  ISLLYTD 88ILS
90°0 650 SO'1 00T 124 99°01 809 1 ¥€S0'86-  ¥CI1'9C  0SLLYT-O L8ILS
S0°0 $9°0 €l'l S0'C CLe 10T 879 ) I190°86- ¥9L09C  6VLLYTD 981LS
€00 vl 950 861 Ll 989 €0°'S dq 9€90°'86-  61S0°9C  8YLLYTD S8I1LS
¥0°0 8L°0 €01 60°C IS4 6L°8 ¥T'9 d 0920'86- ¥C80°9C  LVYLLYT-O ¥8ILS
¥0°0 ¢80 ¥6°0 60°C (434 €0'6 w6'S q LT66'L6-  SS80'9T  9VLLYTD €81.LS
¥0°0 96°0 80 €0'C A4 6 8¢S dq ¥8S6°'L6~  SLLO9T  YYLLYTD Z8ILS
90°0 80 760 el'e 8¢TC I8 €6’ d 06S6°L6~  T801'9C  E€VLLYT-O I181LS
200 ¢80 €50 L6'T 91 L9'1 16t q 9LS6°'L6~  VIVI'9T  T98LYT-D 08TLS
€00 $9°0 ¥8°0 61°C 80°C 98°C ISAS dq T6S6°'L6~  YOLT'9T  098LYT-D 6L1LS
€00 L0 S0 8L'1 o'l e 14 d L6S6°L6-  S661°9C  6S8LYT-O SLILS
L00 98°0 69°0 88’1 8S'1 60'C LYY dq 2096°'L6- 88TT'9T  8S8LYTD LLTLS
€00 99°0 SL0 vI'e 961 6€°C s dq ¥096°'L6=  66ST9T  LSSLYTD 9LILS
200 290 vv0 691 9Tl €L'1 LL'E H S096'L6~ 668T9C  SS8LYT-D SLILS
¥0°0 9%°0 Sv'0 9T'1 98°0 9T'6 6L°C H 878086~ PY¥y' 9T  ¥S8LYT-O PLILS
200 10 €€0 851 40! ST'T 9¢°¢ H [611'86~ 68VF'9C  €S8LYT-D €LILS
70°0 €50 9¢0 LE'T 98°0 91 96'C H Sov1'86- CTLLY'9C  TS8LYT-D CLILS
10°0 SN} 9C°0 o'l 99°0 LY'€ [4%4 H €C81'86~  LO6LY'9T  1S8LYT-D ILILS
100> 6£°0 10 €e'l €L°0 S50 ¥9°C H 0961°86- +687°9C  0S8LYT-D OLLLS
10°0> oro 0ro 171 850 wo 81'C H 1661°'86- ¥00S9C  6¥8L¥YT-D 691LS
10°0 [540) LEO 8C'1 66°0 6C°¢ 86'C H LYLT'86- 60TS9C  8¥8LYT-D 89ILS
100> 8¢°0 020 4! 6¥°0 LT 10°C H err1'86-  S9I1S9C  LY8LYT-D L9LLS
10°0> 050 91°0 6C'1 50 w0 €7 d 6071°'86- 8ISY'9T  9¥8LYT-O 991LS
200 LEO 8¢°0 801 69°0 0v'8 (Yard dq YELT'86-  09SY'9T  SP8LYT-D S91LS
200 S A 020 ST1 LSO 86'C €€ dq 8¥0C'86- 8I9Y'9C  ¥¥8LYT-D Y9LLS
10°0> 150 170 9¢'1 SLO L80 [4°N4 d LLET86~ S99V 9T  €V8LYT-O €91LS
10°0 50 8C0 8¢'1 880 S94 S6'C T 10S1'86-  +8I¥'9C  THSLYT-D 911S
200 9%°0 6¥°0 6C'1 v0'1 699 [4R3 dq 0CIT'86~  €CTIY'9C  1¥8LYTD [91LS
10°0> L0 L1°0 09°1 060 o ST¢E d ILE186  T9IY 9T  OV8LYT-D 091LS
waasad juaaiad waasad waosad jaasad juaasad waasad
— — — — — — — Jun~o0ag buo e ‘ouqe] ‘oupjay
S S3V-SINdII BN SIV-SINdII BIN"SIV-SINdII ) S3IV-SIdII 34 SIV-SINAII  BD SIV-SINIAII IV SIV-SINdII

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

22

200 790 S0 861 SOl 68°1 oLy 1 G8E1'86-  Vv66C°9C  VLLLYTD 11CLS
€0°0 09°0 060 1€°C 0T'C 981 ¥8°¢ ) 6901°'86- €T8CT'9T  ELLLYTD 0TCLS
200 99°0 99°0 e 681 8C'1 9T’¢ D 011'86  €€ST9C  TLLLYTO 60CLS
€00 €L°0 79°0 LO'C 081 16°C 98 D) LLIT'86~  9LIT9C  ILLLYTD 80CLS
200 LLO ¥T0 991 96°0 9¢'1 6¢°¢ D TTCI'86-  9L81'9T  OLLLYTD LOTLS
¥0°0 £€9°0 €60 80°C 0T 899 0¢°S ) 0LCI'86- 8LST'9T  69LLYTD 90CLS
81°0 LSO (N} 861 6L'C 1811 SS9 D PECI'86-  S8I1'9T  8ILLYT-O S0TLS
S0°0 L0 €0'l L6'T 9¢'C £€3°01 ¢8'¢ ) 6LC1'86- 6¥80°9C  LILLYTD Y0TLS
S0°0 89°0 10°1 861 S9y4 €01 179 D 806086~ 0I80°9C  99LLYTD €0TLS
SO0 09°0 SO'T €6'1 0S'C 0911 009 D) 9680'86-  STII'9T  S9LLYT-O C0CLS
S0°0 87°0 40! 06'1 €LT €611 €9 D 1280°86-  1SE1'9C  ¥9LLYT-D 10TLS
¥0°0 8L°0 89°0 v6'1 L1 LS9 L8V ) 668086~ S681°9C  €9LLYTD 00CLS
200 6L°0 L0 96°1 Sl €61 8¢V d €6L0°86- 661C9C  TOLLYTD 661LS
€00 €L°0 69°0 L6'T 091 wy 9SY dq LYLO'86- 06¥CT9T  T9LLYT-D 861LS
€00 90 €L0 ¥0°C (43! Iy Y6’ H 6¥90'86-  ¥¥8CT'9CT  09LLYTD L6TLS
70°0 €L0 S¢S0 L6’ 08I 1Z'@ 8¢V H 7S01°86- 0T0€'9C  6SLLYT-O 961.LS
L00 06°0 850 G681 wl s €Ty H 0€CI'86-  6TEE9T  8SLLYTD S611S
¥0°0 89°0 ¥9°0 60°C ¥9°1 LS'T LY H 66L0'86- 1¥0€9C  LSLLYTD Y61LS
cro 880 €0 LL'T (N} 1283 9L'¢ H €LE0'86-  9S8T9T  9SLLYTD €61LS
200 IL°0 70 681 8¢'T 9T'1 (4% 74 H 19€0'86-  S9ST9T  SSLLYTD 611S
80°0 18°0 IL°0 SI'e L1 LT¢ L8V H SLEOD86~  06TTICT  YSLLYT DO I61LS
90°0 18°0 €S0 L6’ 67’1 LT Sv'v H 89€0°86- 6661'9C  €SLLYTD 061LS
waasad juaaiad waasad waosad aasad juaasad waasad

— — — — — — — Jun~o0ag buo e ‘ouqe] ‘oupjay

S S3V-SINdII BN SIV-SINdII BINSIV-SINdII ) S3IV-SIdII 34 SIV-SINII  BD SIV-SINIAII IV SAV-SINdII

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



23

Table 1

0 Sro vl 1cs 9 > £€C0 H Y9€C°L6-  €TLO6'ST  €108YT-D 0€0LS
€0 01°0 L0 €9¢ € > €10 D IPL1°86= T09%'9C TIO8YCT-D  6T0LS
0 600 80 L9¢ € 1> o 1) S9L1'86-  109v'9C 1108YC-D  8TOLS
10> ¥0°0 S0 L8¢E € > L1°0 H €ISI'L6-  0L66°'ST  0108YC-D LTOLS
0 S1°0 €1 LE9 9 > 170 H 6C81°L6-  ¥686'ST  8008%C-D  9T0LS
0 01°0 Tl 1439 ¥ 1> LT°0 H 690T° L6~ 0896'ST  LO0O8YC-D  STOLS
o €ro [ 14243 14 > 61°0 H VESTL6-  0096'ST  9008¥C-D ¥20LS
€0 81°0 €1 §9¢ L > €C0 H SE8TL6- +096'ST  S008¥C-D  €TOLS
0 0T0 91 89t 9 > §T0 H 161€°L6- 6£S6'ST  ¥008YC-D  TCOLS
10> ¥0°0 90 00¢ € > 81°0 H TCSEL6-  6¥P6'ST  €0087T-D 120LS
0 1o 'l 361 1 > LT°0 H 918€°L6~ 6L16'ST  TO08YC-D  0TOLS
S0 o 91 ILY €1 1> €C0 H S8IY'L6- 9L16'ST  1008%C-D  610LS
€0 L1°0 vl (4% S > 170 H LYSY'L6-  SYI6'ST  0008¥C-D 810LS
€0 0T°0 81 904 9 > ¥T0 H 168%°L6= S8T6'ST  666LYC-D  LIOLS
€0 170 Sl ¥8¥ 8 1> €20 H 00TS’L6-  8STO'ST  866LYC-D  910LS
7’0 €C0 6’1 S0S 1 > 870 H €OVSL6-  6EV6'ST  LO6LYT-D  STIOLS
€0 o 81 61$ 01 > §T0 H 9LLS'L6= 1T96'ST  966LYT-D  ¥I0LS
€0 91°0 L1 61¢ S > o H 0209°L6-  TE66'ST  S66LYCT-D  €I0LS
€0 ¥T0 1'C 13497 8 > ¥T0 H SLO9'L6= 6810°9C VO6LYT-D CI0LS
€0 0T°0 L1 6Ly €1 > 970 H 0¥9'L6-  S9T0'9T  €66LYT-D IT0LS
€0 81°0 91 ges 4! 1> €C0 H CIL9'L6™  LYP0'9T  TO6LYCT-D  0I0LS
€0 0T0 81 3Ly 3 > LTO H 990L’L6=  T€¥09T  T66LYCT-D  600LS
¥'0 o L1 9Ly 01 > 174\ H 86EL'L6-  61S0°9C 066L¥C-D  800LS
€0 61°0 81 68Y L1 1> 870 H 6ILL’L6 T9S09T 686LYC-D  LOOLS
0 L1°0 L1 9Cs 8 > 9T0 H 908°L6- 8TLO9T  88OLYTD 900.LS
7’0 €C0 1'C 874% 0¢ > 970 H GSE8'L6- LELO9T  LBOLYT-D  SOOLS
€0 81°0 L1 86t 8 1> v o H 0798°L6~  9¥80°9T 986L¥YC-D  $00LS
10> 90°0 90 06¢ € > 80°0 D 609786~ 669%'9T  S86LYCT-D  €00LS
10> 90°0 90 X4y [4 > 600 19) LOTT86-  SY9Y'9T  ¥86LYC-D  TOOLS
1°0> 600 80 06¢ € > o ) T€91°86"  LYSY'9T  T86LYT-D 100LS
wdd wdd wdd wdd wdd wdd yuaasad -ou
— — — — — — — Jun" 03y fuoq 1€ ‘ou qe
PO SIV-SINII '8 SIV-SINAII 29 SIV-SINAII B9 SIV-SINAII SV SIV-SINAII BV SIv-SINdII 1L SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

24

S0 170 81 104 6 > o q CLY8'L6-  8LLI'9T  €O8LYT-D  6CILS
0 S1°0 €1 8t 2 1> 81°0 q LLS8'L6™ 9SE1'9T TO8LYC-D  8TILS
S0 Al 6’1 ey 4! > Al d 00S8°L6- S801'9C  108LYC-O LTILS
¥'0 ST0 6’1 10¥ €1 > ST0 q CI06'L6-  98609C 008L¥C-D  9TILS
€0 81°0 Sl 394 11 1> €20 q ¥106'L6-  98CT1'9T  66LLYCT-D  STILS
0 €ro I'1 0Ly S > €ro d 9016°L6- 18L1'9C  86LLYT-O PCILS
0 S1°0 It 98% S > 0T0 q I116°L6= 990T9C  LOLLYCT-D  €TILS
0 SI'0 Sl ()47 (021 > 10 d VI16°'L6-  S9E€TIT  96LLYT-D CCILS
€0 81°0 vl 0801 9 > £€C0 d 6116°'L6~ 9S9T9T  S6LLYTD ITILS
40 €10 'l 9S¥ L > 81°0 q G8C6'L6- TIBT9T  VOLLYT-D  OTILS
€0 S1°0 €l 90¥ S 1> 61°0 q 06C6'L6-  8YIE€9T  €OLLYCT-D  611LS
o 01°0 01 LOY 14 > SI'o dq I1SC6'L6-  TTWE9T  TOLLYT-O 8IILS
0 170 €1 (454 1 > LT°0 q P¥98'L6-  9T0€9T  T6LLYT-D  LIILS
1’0 11°0 'l 00S S > 91°0 q 8€98°L6- 6ILT9C 06LLYT-D  OIILS
¥0 61°0 81 13% 9 > ¥T0 d LST8'L6-  1€9T°9C  68LLYT-O SILLS
o €10 Tl 6LY S > 91°0 q 1928°L6= 110€9C 88LLYCT-D  VIILS
10 11°0 €l 78¥ 9 1> 91°0 q €L8LL6-  196T9T  L8LLYTD €IILS
€0 81°0 vl [43% I > o d O0L8L'L6= €99T°9C  98LLYT-O CILLS
o v1°0 €1 06¥ ¥ > LT°0 q 698L'L6-  SLETI9T  S8LLYT-D ITILS
0 LT°0 Sl 1594 S > €C0 q T98L°L6™  6L0T9T  ¥8LLYCT-D  OILLS
€0 91°0 Sl £9v 9 > 0C0 d 6€8L°L6-  €SLI'9C  E€8LLYT-O 601LS
0 81°0 vl 9Ly 1 > 61°0 q 9I8L°L6- 8EYI'9T I8LLYC-D  80ILS
¥'0 €C0 L1 (1143 S1 1> €20 q SS8L'L6-  ¥811'9C 08LLYT-D  LOILS
€0 81°0 Sl 121% g > £€C0 H 080S°'L6-  66V6'ST  0C08%C-O LEOLS
0 91°0 L1 L09 L > 970 H €8LY'L6- 80S6'ST  6108YC-D  9¢0LS
€0 LT°0 91 sot 9 > o H €SP L6-  L8Y6'ST  8108YCT-D  SEOLS
€0 170 6'1 L6V 9 > LT0 H Vol¥'L6-  TOS6'ST  L108YC-O ¥€0LS
€0 170 6’1 8¢S 8 > 970 H 19%¥'L6- 1€86'ST  9108%C-D  €E0LS
€0 81°0 L1 01§ 8 1> ¥Co H YLy’ L6~ L186'ST  SI08YC-D  TEOLS
0 61°0 L'l 8LS L > 8C0 H LY0S'L6-  €8L6'ST  ¥108%C-O 1€0LS
wdd wdd wdd wdd wdd wdd yuaasad -ou
— — — — — — — Jun" 03y fuoq 1€ ‘ou qe
PO SIV-SINII 'd SIV-SINAII 28 SIV-SINAII B9 SAV-SINAII SV SIV-SINAII BV SIv-SINdII 1L SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



25

Table 1

1°0> L0O0 L0 96¢ € > 600 q G8E1'86- S66£9T 6€8LYC-D  6SILS
1°0> LO0 9°0 6CY [ 1> 01°0 q 8EI1°86- 098¢€9C 8E€8LYCTD  8SILS
1o 60°0 60 14017 9 > Iro d 8LIT'86- LI9€9T  LESLYTD LSTLS
€0 S1°0 'l 394 S > 61°0 q 66L0'86" 99T€9T  9¢8LYCT-D  9SILS
1'0> 01°0 60 (433 € 1> v1°0 q 1SL0'86-  ¥ESE9T  SE8LYT-D  SSILS
L0 cro 01 18% 14 > SI'o d 6690'86- ST8EI9T  PYEBLYT-O PSILS
1°0> 80°0 L0 Y6¢ € > 01°0 q P790'86-  YTIY'9T  €€8LYT-D  €SILS
1°0> S0°0 9°0 ILE € > 80°0 q €650'86- 0I¥P'9C TELYTD  TSILS
o> €ro S0 L8E € > 80°0 d 86086~  LOLY'9T  1€8LYT-D ISTLS
10> 80°0 80 (434 € > 01°0 q L8%0'86~ L66V'9T  0€8LYC-D  OSILS
1°0> LO0 L0 88¢ € 1> 11°0 q 750086~ 688CT°9C  6T8LYC-D  6¥ILS
o 60°0 90 69¢ € > Iro dq SE10°86-  COSYF'9T  8T8LYT-D 8YILS
1°0> 600 L0 10¥ € > 1o q L610°86-  0LOY'9T  LT8LYT-D  LYILS
0 11°0 L0 Sty € > o q S¥C0'86- 06v€9C  STBLYT-D  9YVILS
0 Iro 60 86¢ 14 > 10 d 90€0°'86-  L6VE9C  YT8LYT-O SYILS
10> 60°0 80 14374 € > v1°0 q GS€0'86- TOTE9T  €TBLYC-D  PYILS
0 80°0 L0 €6¢ ¥ 1> 01°0 q 1€66'L6- L90€9T 8I8LYT-D  ¢¥ILS
o 01°0 60 6LE 14 > ¥1°0 d €V86°L6-  T8TE9T  LIBLYTD (44N
€0 60°0 01 (4874 € > €10 q YCLO'L6-  6SSE€9T  9I8LYT-D I7ILS
1°0> 80°0 80 1487 € > o q 7996'L6-  SY8E9T  SI8LYC-D  OFILS
o> LO0 90 68¢ € > 60°0 d 8C96'L6~  €90¥'9T  VISLYT-D 6€1LS
0 v1°0 01 L8E 1 I v1°0 q 6£S6'L6-  ¥ISYIT  €I8LYC-D  8EILS
1°0> 90°0 90 9LE € 1> 01°0 q 6876'L6-  1S8%'9T  TISLYC-D  LEILS
10> 80°0 L0 LLE 14 > 01°0 dq 8806°L6~ SO6LY'I9T  TI8LYTD 9¢ILS
o 170 01 96¢ ¥ > €10 q PP16'L6- YOS 9T  608LYC-D  SEILS
1’0 110 80 00¥ S > v1°0 q L9T6'L6™  LTTY'I9T  808LYCT-D  FEILS
o> 60°0 60 08¥ 14 > 0C0 d STE6'L6  LE6E9T  LOSLYT-D €E1LS
0 S1°0 Tl L6E S > 0T0 q PLEG'LO-  SS9E€9T  908LYCT-D  TEILS
€0 LT°0 Sl (Y474 8 1> 170 1 ¥€98°L6-  99YT9T  SO8LYT-D I€1LS
€0 81°0 91 9y I > 170 d 99P8°'L6-  SSITI9C  vO8LYT-O 0€ILS
wdd wdd wdd wdd wdd wdd yuaasad -ou
— — — — — — — Jun" 03y fuoq 1€ ‘ou qe
PO SIV-SINII '8 SIV-SINAII 29 SIV-SINAII B9 SIV-SINAII SV SIV-SINAII By SIv-SINdII 1L SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

26

¥'0 1o 'l 80¢ 9 > 91°0 H 0Cr0'86-  TOLI'9T  TSLLYT-D  68ILS
0 S1°0 vl 1594 9 1> 81°0 1 Y086  60¥1°9C  ISLLYCT-D  88ILS
0 £€C0 £ L6E €l > 9T0 1 ¥€60°86-  ¥TII'9C  0SLLYT-O L8ILS
¥'0 ST0 3 1y @l > 870 D 1190'86- +9L09C 6VLLYT-D  98ILS
0 v1°0 Sl 88S 4! 1> §T0 q 9€90'86- 61S09C  8YLLYCT-D  SS8ILS
¥0 9T°0 e 143% 0l > LTO d 092086~ ¥C80°9C  LVLLYT-O P8ILS
7’0 €C0 81 (9344 01 > 970 q LT66'L6-  SS80'9T  9PLLYT-D  €8ILS
€0 0T0 0C 80S 8 1> §T0 q ¥8S6°L6-  SLLO9T  YYLLYT-D  TSILS
¥0 [4a) |4 [45% 01 > LT0 d 06S6'L6- T801'9C  EVLLYT-O I8ILS
0 v1°0 71 78¥ S > 81°0 q 9LS6’L6-  VYIYI9T  198L¥C-D  O08ILS
¥'0 61°0 L1 81t L 1> 170 q T6S6'L6™  YOLI'9T  098LYCT-D  6LILS
0 cro ¥l 1€y 14 > 91°0 d L6S6'L6-  S661°9C  6S8LYT-O 8LILS
0 v1°0 €1 1S¥ 1 > LT°0 q C096'L6- 88TT9T  8S8LYT-D  LLILS
€0 91°0 vl Y 2 > 61°0 q ¥096'L6-  66ST9T  LS8LYT-D  9LILS
0 €ro 80 [48% S > 91°0 H S096'L6~ 668T9T  SS8LYT-D SLILS
1’0 80°0 S0 6LE T > 01°0 H 8¥80'86- vy’ 9T ¥S8LYC-D  YLILS
1°0> 01°0 60 80t € 1> o H [611°86- 68¥¥9T  €S8LYCT-D  €LILS
o 80°0 L0 [48% € > 01°0 H S6v1'86~ CTLLY'9T  TS8LYT-D CLILS
1°0> 90°0 S0 76¢ [4 > LO0 H €T81°86~ LOLY'9T  1S8LYT-D ILTLS
1°0> LO0 L0 vLE 4 1> 600 H 0961°86~ ¥687'9C 0S8LYC-D  OLILS
o> 90°0 g0 08¢ 4 > 01°0 H 1661'86- +00S°9C  6¥8LYT-O 691LS
10> 60°0 80 1487 € > €10 H LYL1'86- 60TS9T 8¥8LYC-D  89ILS
1°0> S00 S0 €0t [4 1> L00 H €vy1°86- S9IS9T  LY8LYT-D  LIILS
10> 90°0 L0 86¢ € > LO°0 dq 60v1°86- 8ISY'9C  9¥8LYT-O 991LS
0 L0O0 80 (7474 [4 > 80°0 q PELT'86-  09SY'9T  SP8LYT-D  SIILS
1°0> 90°0 90 81t 4 > LO0 q 8Y0T'86- 8I19v'9C t¥8LYC-D  YIILS
o> 80°0 80 76¢ 4 > 1o d LLET86~ S99V 9C  €¥8LYT-O €91LS
o (N0] I'1 06¢ 9 > I1°0 1 10S1°86~ ¥8I¥'9C  TP8LYCT-D  TIILS
0 600 'l 819 € > 1o d 0CII'86~  €CTI¥9T  1¥8LYT-D I91.LS
10> 80°0 80 vy € > €ro d ILET'86-  TOIV'9C  O¥8LYT-O 091.LS
wdd wdd wdd wdd wdd wdd yuaasad -ou
— — — — — — — Jun" 03y fuoq 1€ ‘ou qe
PO SIV-SINII 'd SIV-SINAII 29 SIV-SINAII Q9 SIV-SINAII SV SIV-SINAII BV SIV-SINdII 1L SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



27

Table 1

0 81°0 I'1 (9% 6 > [4a) 1 G8EI'86~  ¥66T9T  VLLLYTD 112LS
€0 0T0 L1 (444 3 > 970 D 6901°86- €T8T9T  €LLLYT-D  OICTLS
€0 61°0 1A (484 01 1> €C0 1) 011786~ €€ST9T  TLLLYTD  60TLS
0 [E0] 1 9y @l > o D LLIT'86- 9L1T9T  ILLLYTD 80CLS
0 €10 60 (01747 1 > €10 19) TCCI'86-  9L81'9T  OLLLYT-D  LOTLS
¥'0 61°0 vl 6¢Y L1 > vT0 D 0LTI'86™  8LSI'9T  69LLYCT-D  90TLS
S0 9T0 81 CLE Cl > 9T0 D PEEI'86-  S8I1'9C  8ILLYT-O S0TLS
¥'0 ST0 Sl (454 4! > 970 D 6LC1'86- 6¥809C LILLYT-D  $0TLS
¥'0 vTo 61 (0147% 0¢ 1> LTO 1) 8060'86- 0180°9C 99LLYT-D  €£0TLS
¥'0 LTO L'l 9ty 6 > 9T°0 D 9680°86-  STII'9C  S9LLYT-O [{UAR
S0 ST0 81 €5¢ €1 > LTO 19) 128086~ ISE€1'9C  ¥9LLYT-O 10T1S
€0 S1°0 vl (0147% 1% 1> 170 ) 6680'86- S681°9C  €9LLYT-D  00TLS
0 10 1 LSY S > 0C0 d €6L0°86- 661C9C TILLYTD 661LS
€0 LT°0 Tl 9¢v S > 61°0 q LYL086- 06¥T9T  T9LLYT-D  86ILS
€0 61°0 1A YLy L 1> 0T0 H 6v90'86-  ¥¥8T9T  09LLYCT-D  L6ILS
€0 ST0 1 1y 6 > 61°0 H PSO1°'86-  0C0€'9C  6SLLYT-O 961.LS
0 €10 'l 3t S > 61°0 H 0€TI'86-  6CEE9T  8SLLYT-D  S6ILS
€0 91°0 vl LTV 2 > 61°0 H 66L0'86" I¥0€9C LSLLYCTD  $6ILS
0 1o 01 1y 14 > 10 H €LE086-  9S8T9T  9SLLYT-D €61.LS
40 €10 Tl 1394 1 > LT°0 H 19€0°86- S9ST9T  SSLLYT-D  TOILS
€0 91°0 €l 9Ly 9 1> o H SLEO'86-  06TTIT  YSLLYTD 161.LS
0 1°0 I'1 1Ly S > 61°0 H 89€0°86~ 6661'9C  €SLLYTD 061LS
wdd wdd wdd wdd wdd wdd yuaasad -ou
— — — — — — — Jun" 03y fuoq 1€ ‘ou qe
PO SIV-SINII '8 SIV-SINAII 29 SIV-SINAII B9 SIV-SINAII SV SIV-SINAII BV SIv-SINdII 1L SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

28

£0°0 011 (! 9¢°¢ 1T 6'G '8y H ¥9€S°L6-  €CTL6'ST  €108YT-D 0€0LS
00 0L Ll 6¢°¢ 91 6t ¥'8¢ D I¥L1'86- CT09%'9C  TI08YC-D  6C0LS
00> €9 L9 S6'C 4! (44 0°0¢ 19) S9L1'86- 109¥9C T108YCT-D 8C0LS
200> Sy 'l 10°1 9 07¢ 1'8¢C H €ISI'L6-  0L66'ST  0108YCT-D LTOLS
€00 9°01 v'6 ILs 61 ¢¢ €Ty H 6C81°L6- $686'ST  8008%C-D  9C0LS
00 08 8¢ LY’ I L'e €9¢ H 690T°L6- 0896'SC  LO08YCT-O S70LS
€00 86 06 66'¢ Sl I'v 7' 0r H YESTL6-  0096'ST  9008%C-O ¥C0LS
¥0°0 €Il 601 96°S Iz ¥'9 6Ly H SE8T L6~ ¥096'ST  SO08YT-D €20LS
S00 gel Lyl oL’L Y4 €L (A% H I61€L6- 6£S6'ST  $008YC-D  CTTOLS
200> 8¢ L0 89°0 L S (9 44 H TTSEL6-  6VV6'ST  €0087C-D I20LS
€00 7’8 901 66'¢ S1 A4 SLE H 918¢€L6- 6L16'ST  TO08YC-D  0CTOLS
S0°0 I'cI 6'1¢ 'L (43 L 708 H S8I¥'L6~ 9LI6'ST T1008¥C-D  610LS
70°0 I'Cl Syl I€9 (44 9 g6 H LYSY'L6-  SYPI6'ST  0008%C-O 8T0LS
¥0°0 L€l 9'0C S9'L 9¢ L, 1'6S H 16817'L6- S8T6'ST  666LYC-D  LIOLS
S0°0 el ¢8I 99°L 9C YL €S H 00CS'L6-  8ST6'ST  866LYC-D  910LS
S0°0 47! 9'9C1 L8'8 8¢ 8 ¥'6S H €9rS’L6-  6EV6'ST  LO66LYTD ST0LS
S0°0 8¢l LT £'8 LT 8L ¥'8¢ H 9LLS'L6- 1T96'ST  966LYT-D  V¥I0LS
€0°0 I'TI 8¢l 0r's 61 ¥'S 6ty H 0209°'L6-  TE66'ST  S66LYT-D €10LS
S00 S¢Sl 10T 96 8¢ 08 L'8S H SLO9'L6- 6810°9C VY66LYT-D CI0LS
¥0°0 €€l 961 6L°L 4 Tl SPS H 20¥9°L6-  S9T09C  €66LYT-D IT0LS
¥0°0 €l 9°¢I1 $99 €C €9 06t H CILY'L6=  LYP09T  T66LYT-D  010LS
¥0°0 gel 8¢l IL°L 94 0L 0°SS H 990L°L6- T€¥0'9T T66LYT-D  600LS
¥0°0 Pl ¥'81 16°L 94 €L 439 H 86EL°L6~  61S09C  066L¥C-D  800LS
¥0°0 Sel 61l LEL 9C 0L 499 H 6ILLL6- T9S09C 686LYC-D  LOOLS
70°0 6’11 1'C1 009 (44 1'9 6vS H 9v08°L6- 8CLO9T  88OLYT-D 900LS
S0°0 ! ¥'0C 956 6¢ '8 ) H CSE8’L6~  LELO9T  LB6LYTD S00LS
¥0°0 ¢l el €89 (44 99 6'tS H 0298°'L6~  9¥80°9C  986LYC-D  ¥00LS
00> 8 |3 651 9 91 I'1¢ D 609T°86-  669Y'9C  S86LYT-D £00LS
00> 6t L'y 87’1 9 Sl ¥'Te D LOTT86-  SYIY'9T  ¥86LYT-D  TOOLS
00> 99 9 LY'C zll ¥'C 0'6¢ ) TE91°86~  LYSP'9T  T86LYTD T00LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun—0agn fuo e ‘ou qeq
Ul S3V-SINdII Y S3IV-SINdII ") SIV-SINII ST SIV-SINII 1D SIV-SINdII 03 SIV-SINdII @) SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



29

Table 1

¥0°0 611 60T 88'S €C $9 Ley q TLYS'L6-  8LLI'9T  €08LYT-D  6CILS
¥0°0 4! 9°¢l 1494 81 4 oy q LLSS'L6- 9SE€1'9C  TO8LYC-D  8CILS
900 Lel 9°CC LT'8 0¢ 6 6'CS q 00S8°L6-  S801°9C  108L¥T-D LTLLS
90°0 LT LET vT'8 LT 6’8 LTS q CI06'L6- 9860°9C 008LYC-D  9CTILS
S0°0 811 091 €79 €C L 497 q Y106°L6~ 98TI'9C  66LLYT-D SCILS
£0°0 ¢'8 801 (453 Cl 6'¢ 9'1¢ q 9016°L6~ 18L1'9C  86LLYTD YCILS
700 o1 el v6't 91 €¢ €Ty q IT16'L6-  990T°9T  L6LLYTD €CILS
¥0°0 001 S (494 IC IS oy q PIT6°L6- S9E€T9C  96LLYC-D  TTILS
70°0 oI LLT £€Cs 144 9 6'SY q 6116°'L6- 9S9C9T  SOLLYT-O ITILS
€00 S8 6'C1 8¢ LT Sy L'S¢ q G8C6°L6~ TI8T9T  ¥6LLYT-D  OCTILS
€00 L6 €81 wy 0¢ 9°¢ 6'1Y g 06C6'L6~  8YI€9T  €O6LLYTD 611LS
200 'L 96 69°C el e £6¢C q 1SC6°L6-  TTVPE 9T  TOLLYT-D 8TILS
€0°0 06 (40! 9¢°¢ 4! (44 6°6¢ g PP98°L6-  920€9C  T6LLYT-D LTITLS
00 08 6°¢l 6C°¢ 4! 6'¢ vIg q 8€98°L6~  6ILTI9C  06LLYTD 9I1LS
S0°0 6’11 L'1T 69°¢ 144 SL ey q LSTR' L6~ 1€9T°9C  68LLYTD SIILS
€00 ¥'8 L0t 0¢°¢ 4! (187 00t q 19T8'L6- 110€9C  88LLYTOD YITLS
€00 98 ) or'e 4! 8¢ 9°¢¢ q €L8L’L6  196T°9C  L8LLYTD €ILLS
70°0 I'T1 I'LT 6C'S 1T 9 % q 0L8L’L6=  €99T°9C  98LLYTD CILLS
€00 06 ¢St 61°¢ €1 (44 7443 q 698L°L6-  SLETI9T  S8LLYT-D ITILS
¥0°0 A L'81 0S°S €C 79 ¥'8Y q C98LL6=  6L0T9C  ¥8LLYT-D OTTLS
70°0 801 Syl I1°s 0¢C 9 6’1y q 6€8L°L6  €SLI'9C  €8LLYTD 601LS
¥0°0 40! 49! 3y 61 6'S 474 q 9I8L'L6- 8E€¥1'9C I8LLYT-D  80ILS
90°0 'l §'6C 86'L (0l% 8L oS q GS8L°L6~  ¥8I1'9C O08LLYT-D  LOILS
70°0 601 43! 18°¢ 1T €9 8y H 080S°L6~  66¥6'ST  0C08YCT-D LEOLS
¥0°0 SIr 601 €9°¢ 0¢ 1’9 0'1S H €8LY'L6  80S6'ST  6108%YTD  9¢0LS
¥0°0 I'TI 0°SI L9°9 (@ $9 S'Ly H €Sty’L6-  L8Y6'ST  8108YTD S€0LS
S0°0 9¢l L6l 0L'L 8¢ £8 €65 H Yolv'L6-  CTOS6'ST  LI08YCT-D 7€0LS
S0°0 Sel 8°CI 10°8 8¢ 8 '8¢ H 9vy'L6-  1€86'ST  9108%C-D £€0LS
¥0°0 'l €Tl ¥9°9 Y4 0L 8'1¢ H YLy L6-  LI86'ST  S108YC-D  TEOLS
70°0 £l €7l 659 4 I'L ['8S H LY0S'L6-  €8L6'ST  VI08YCT-D 1€0LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun—0agn fuo e ‘ou qeq
Ul S3V-SINdII Y S3IV-SINdII NI SIV-SINII  SI SIV-SINII 1D SIV-SINdII 03 SIV-SINdII @) SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

30

00> s 'ty L1 L 81 L'1T q G8EI'86-  S66£9T  6€8LYT-D  6SILS
00> I's S ELT L Tt LTt q 8CI1'86- 098€9C 8E8LYCTD  8SILS
200> 79 801 LET 0l 0¢ 6'LT q 8LIT'86- LI9€9T  LESLYT-O LSTLS
¥0°0 $6 9°¢l 90t 0¢ 8¢ L'ey q 66L0'86- 99T€9C  9€8L¥YC-D  9SILS
00 69 99 99°C €l 6T ['6C q [SL0°86- $E€SE9T  SE€8LYT-D SSILS
£0°0 €8 €01 SEe Sl vy 9¢ q 669086~ ST8E'I9C  VESLYTD PSILS
00> €S €9 60°C 8 €T 9vC q ¥$90°86-  ¥TIY'9T  €€8LYT-D €STLS
00> 9% 94 8¢'1 S Sl 6'0¢ q €6S0'86- 0IYy'9C TE8LYCTD  TSILS
200> A% 'S €Sl L L'l 661 q 8€S0°86- LOLY'9T  1€8LYCT-D ISILS
070> S €L S0'C 0r I'c €T q L8Y0'86- L66Y'9C 0€8LYC-D  OSILS
00> 0°¢ LS SL'T 8 0¢C L'€T g ¥500'86-  688T9C  6T8LYCD  6VILS
200> Y L6 81'C (11} 94 1'9C q SEI0'86- TOSY'9C  8T8LYCT-D SYILS
00> 6°¢ L'L €T'T T L't 1'6¢ g L610'86- 0LOV'9C  LTBLYT-D  LVILS
00> 0°¢ €L S6'l 8 0°¢ 9vC q Y086~ 06V€9C ST8LYCTD  9VILS
€00 0L 86 0C'¢ Cl €Y 9°6¢C q 90€0'86-  L6YE'9C  VYI8LYT-D SYILS
070> 6°S 9L 80°C 0r ST 0°LT q 66€0'86- T0TE9T  €T8LYT-D  tYILS
00> 6t '8 w61 8 ¥'C gce q [€66°L6- L90€9C  8I8LYT-D evILS
200 ¢9 88 LET I 0'¢ ¥'9C q €V86°L6- T8TE9T  LISLYT-O CrlLS
00 69 L'L 0S¢ 4! |3 L'8T q YCLO'L6-  6SSE9T  9I8LYT-D I¥1LS
00> LS 8L 661 01 ¥'C ¢se q 7996°'L6-  SP8E9T  SI8LYCD  OVILS
200> 0°¢ 99 691 L 61 91T q 8C96°L6~  €90¥'9C  ¥ISLYCT-D 6¢€1LS
€00 8L Tl we 4! 't 43 q 6€S6°'L6~  P9SY'9T  €I8LYC-D  8CILS
00> 9v 8t €Sl L L1 661 q 68Y6'L6- 1S8Y°9C  TISLYCD  LELLS
200> (% 69 L'l 8 0¢C (A q 8806°L6~ S6LY'9C  TI8LYT-O 9¢ILLS
00 'L 0CI 68°C €1 9°¢ £0¢ g YP16°L6-  $0SY'9T  608LYT-D SEILS
€00 €L 601 6T €1 L'e L'0¢g q L9T6°'L6-  LTTY'9T  808LYCD  VEILS
200 79 1’01 LT'C I 6'C 0'8¢C q STEO6'LO~  LE6E9T  LOSLYTD €CILS
€00 68 49! €6'¢ 61 NS 08¢ q YLEG'L6-  SS9E€9T  908LYC-D  TEILS
¥0°0 €Il 49! U IC $9 (IN37 1 Y€98°L6-  99¥T9T  SO8LYT-D I€LLS
70°0 Sl 9Ll 69°¢ 44 1'9 6'SY q 9998°L6-  SSITI9CT  VOSLYT-DO 0¢ILS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun—0agn fuo e ‘ou qeq
Ul S3V-SINdII Y S3IV-SINdII NI SIV-SINII  SI SIV-SINII 1D SIV-SINdII 03 SIV-SINdII @) SIV-SINdII P13y

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



31

Table 1

€00 €L L'ST €re 61 s €Ie H 0Cv0'86-  CTOL1'9C  TSLLYT-D  68ILS
€00 8'6 L'11 (% 91 4 'l 1 CLY0'86-  60¥1°9C ISLLYC-D  88ILS
900 7el Sya4 68°L LT 6'8 6'vS 1 7€S0°'86-  ¥CI1'9C  OSLLYTD L8ILS
90°0 0yl ¢'Ie 6L°8 6¢ I'6 ¢'8¢ D 119086~ +¥9L09C 6VLLYT-D  98ILS
¥0°0 o1 S 89t 81 9°¢ €hy q 9€90°'86-  61S0°9C  8YLLYT-D S8I1LS
90°0 el L'€T 9¢'8 6C ¥'6 019 q 092086~ ¥T80'9C  LYLLYTD ¥8ILS
S0°0 6'CI 1'ee vS'L ¥C '8 rs q LT66'L6-  SS80°9C  9VLLYT-D €81.LS
S0°0 811 991 179 9C L'L SIS q ¥8S6°L6- SLLO9C  YYLLYCTD  T8ILS
S0°0 el 90T 1L 9T 9'8 8¢S q 06S6°L6~  T801'9C  E€VLLYTD I81LS
€00 601 A L9V 61 I's 09t q 9LS6°'L6~  PIVI'9C 198L¥YC-D  O8ILS
¥0°0 ¥l I'LT 98°¢ LT 99 SIS g T6S6°'L6~  YOLT'9C  098LYT-D  6LILS
£0°0 7’6 €I 9L’¢ 91 (34 £'8¢ q L6S6°L6-  S661°9C  6S8LYT-D SLILS
€0°0 66 |3 (434 61 0°¢ 76¢ g 2096°'L6- 88TT9T  8S8LYCT-D  LLILS
700 911 L91 SIS (@ 9°¢ 9° ¢y q ¥096'L6-  66ST9C  LS8LYCD  9LILS
200 £'8 011 9T'¢ Sl (1h74 1'9¢ H S096°L6~  668C9C  SSSLYT-D SLILS
070> 6°S S (0] 6 6T 8'TC H 878086~ Vv¥PP 9T ¥S8LYT-D  YLILS
00 L'L YL 1483 4! 143 8'1¢ H 161186 687Y'9C  €S8LYCTD €LILS
00> ¢9 99 1254 el 9°C LvCT H Sov1'86- TLLY'9C  TSSLYT-D CLILS
00> 8 (44 16'1 L |4 06l H €781'86~ L6LY'9T  T1S8LYTD ILILS
00> SES 8¢ YI'e 6 0C 0'¢e H 0961°86- ¥68%'9C 0S8LYC-D  OLILS
200> A% (43 €Sl L 91 I'1e H 1661°86- $00S°9C  6¥8LYT-D 691LS
00> ¥'9 6t ¥9°C IT LT CLE H LYLT'86- 60TS9C 8¥8LYC-D  89ILS
00> 't ¥'81 Sl 9 S| 0Ll H ery1'86-  S9I1S9C  LY8LYTD  LIILS
200> 8T 6'C 9¢°1 9 ¥l L8l q 6071°'86- 8ISY'9C  9P8LYT-D 991LS
00> 0°¢ 194 S6'1 8 ¥'C 9'1¢ g YELT'86-  09SY'9C  SY8LYT-D S91LS
200> (4 I'v 99°1 9 8’1 I'1e q 8¥0T°86- 819V 9C  ¥¥8LYT-D Y9LLS
200> 1Y vy 081 8 1'C 9vC q LLET86~ S99 9C  €¥8LYT-D €91LS
200> 79 0L 8¢T T 8T 9'6¢ T 10S1'86-  ¥81+'9C  TH8LYC-D  T9ILS
200> L9 'L 69°C 4! a3 ¢'8¢C q 0CI1'86- €CI¥9C  1¥8LYT-D I91LS
200> 9 ¥'S 80°C 0l v'C I'LT q 1LET86  CI91V'9C  OP8LYCT-D 091LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun—0agn fuo e ‘ou qeq
Ul S3V-SINdII Y S3IV-SINdII NI SIV-SINII  SI SIV-SINII 1D SIV-SINdII 03 SIV-SINdII @) SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

32

€00 I'e 6Ll 06°¢ 61 V'S 'y 1 G8E1'86-  V¥66C9C  YLLLYTD 11CLS
¥0°0 I'C1 Tz (99 9¢ 9L ¢S D 6901°86- €C8T9C  €LLLYT-D  OICTLS
¥0°0 101 961 8¢ (44 09 Shy 19) C0I1'86  €€ST9T  TLLLYTD  60TLS
70°0 7’6 6'LT 66'¢ 0T 8¢ LTy ) LLIT'86-  9LITO9T  ILLLYT-O 80CLS
00 79 6'8 S1'C 6 6C LT D TTTI'86-  9L81°9C  OLLLYT-D  LOTLS
700 601 LSt €0°S ¥C L Ly ) 0LCI'86- 8LS1'9C 69LLYCT-D  90TLS
90°0 9'¢l Sye 66'8 Ie €6 9°LS D PECI'86~  S8I1'9C  8I9LLYT-D S0TLS
S0°0 0°CI 8'9C YeL Y4 8 ¥'es D 6LC1°'86- 6¥80°9C LILLYT-D  ¥0OTLS
90°0 8'CI €1C 8T8 8¢ 9'8 0°LS 19) 806086~ 0I80°9C 99LLYTD €0CLS
S00 ] S'8¢C SS'L 6C 98 I'vS ) 9680'86- STII'9C  SOLLYTD C0CLS
90°0 €el 0'CC 678 I¢ 6 S'LS D 1280°86-  ISE1'9T  V9LLYTO 10TLS
€00 €6 URd ey 0C 8¢ 'ty ) 668086~ S6819C €9LLYT-D  00TLS
£0°0 '8 Sl 8¢°¢ 91 9% 9'6¢ q €6L0°86- 661C9C  TILLYT-O 661LS
€00 8'8 €91 L9°€ 81 43 Soy q LYLO'86-  06¥T9C T9LLYT-D  86ILS
¥0°0 €0l1 9°¢I 8% IC $9 437 H 6¥90'86-  $¥8T9C  09LLYT-D  L6ILS
£0°0 6’8 8'1¢C 89°¢ 81 I's 0ty H 7S01°86- 0T0€'9C  6SLLYTD 961.LS
€00 08 |4 see 91 144 433 H 0€CI'86-  6C€€9C  8SLLYT-D S611S
€00 L6 €SI LTV 61 LS €Iy H 66L0'86- [¥0€9C LSLLYTD  ¥6ILS
200 L 901 88°C 4! 6'¢ [43 H €LE0'86-  9S8T9T  9SLLYT-O €61LS
€00 98 L'1T ¢ S1 LY Y'LE H 19€0'86- S9ST9T  SSLLYT-D  T6ILS
€00 L6 L'ST ¢y 61 1’9 'ty H SLEO86~  06CT9T  PSLLYTD I61LS
£0°0 9'8 1'S¢C 8¢°¢ L1 8t 9'6¢ H 89€0°86- 6661°9C  €SLLYTD 061LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun—0agn fuo e ‘ou qeq
Ul S3V-SINdII Y S3IV-SINdII ") SIV-SINII ST SIV-SINII 1D SIV-SINdII 03 SIV-SINdII @) SIV-SINdII P13y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



33

Table 1

069 97l L8 89°0 £6¢ 0¢ 9°¢C H Y9€G°L6-  €TL6'ST  €108YT-D 0€0LS
Tz 0! (9% 0T°0 LYT 1 8°GI ) IPL1°86= TO09%'9C TIO8YCT-D  6T0LS
161 €6 9t 170 661 11 v'LI D S9L1°86- 109%'9C 1108¥C-D  8TOLS
0cl e 0°¢ ¥C0 SLI S S¢Sl H €ISI'L6- 0L66°ST  0108YC-D LTOLS
(454 x4 8 S 40 LEE (44 €€eT H 6C81°L6-  ¥686'ST  8008%C-D  9T0LS
68¢ L8 L9 v¥°0 €LT 4! 0T H 690CT° L6~ 0896'ST  LO0O8YC-D  STOLS
LEY 06 9 €0 90¢ Ll 0°¢C H YESTL6-  0096'ST  9008¥C-D ¥20LS
C19 el 99 ¥9°0 (457 T 99T H SE8TL6-  +096'ST  S008¥C-D  €TOLS
€0L I'LT 701 6v°0 1487 8¢ L'8T H 161€°L6- 6£S6'ST  ¥008YC-D  TCOLS
08 ST 0°¢ 61°0 Tee 14 0°¢T H TCSEL6-  6YP6'ST  €0087C-D 120LS
YL 901 I'L S0 953 14! 8°0C H 9I8€°L6~ 6LI6'ST  TO08YC-D  0TOLS
0Z8°1 0°LT 1°01 1T1 L8S 4 €LT H S8IY'L6- 9LI6'ST 1008YC-D  610LS
091°1 I'vl £6 690 14974 (44 89¢ H LYSY'L6-  SYI6'ST  0008¥C-D 810LS
0TI‘1 91 601 Lo 78S 94 ]9 H 168%°L6- S8T6'ST  666LYC-D  LIOLS
6£6 1'81 601 €8°0 LOS 9t €8¢ H 00CS’L6~  8STOH'ST  866LYCT-D  910LS
€98 LT 011 0L°0 68S Ie 6'0¢ H €IVSL6-  6EV6'ST  LO6LYT-D  STOLS
108 9°LT 96 6L°0 349 6¢ L0g H 9LLS'L6= 1T96'ST  966LYT-D  ¥I0LS
081 LTI L6 $9°0 ¥6¢ 81 61T H 0209°L6-  TE66'ST  S66LYCT-D  €I0LS
091°1 0¢ [l 290 els Ie L0¢ H SLO9'L6=  6810°9C VO6LYT-D CI0LS
061°1 091 011 ¥9°0 €8S 99 $'8¢ H 0¥9'L6-  S9T0'9T  €66LYT-D IT0LS
0zI°1 91 86 09°0 594 144 1'LT H CIL9'L6-  L¥P0'9T  T66LYT-D  OI0LS
010°1 €91 Tl 0,0 €IS LT €6¢ H 990L°L6=  T€¥09T  T66LYC-D  600LS
061°1 691 011 L9°0 99¢ LT T6C H 86EL'L6-  61S0°9C 066L¥C-D  800LS
096 L'ST 911 Lo LOS 9t 6'8C H 6ILLL6 T9S09T 686LYC-D  LOOLS
018 el 88 €L0 ovy £C £6C H 9r08°L6- 8TLO'9T  88OLYT-D 900.LS
0LY'1 0T 1’21 69°0 ¥9$ (43 Lee H GGE8'L6- LELO9T  LBOLYT-D  SOOLS
€56 €yl 901 0L°0 8St 144 ¥'6T H 0798°L6~  9¥80°9T 986L¥YC-D  $00LS
6 6'¢ Le ST°0 60T L 8'CI D) 609786~  669%'9T  S86LYCT-D  €00LS
¥01 (43 'ty LT°0 14! L I'v1 1) LOTT86~  SYOY'9T  ¥86LYCT-D  TOOLS
61 99 9°¢ LT0 9S1 01 I'LT o) T€91°'86-  LYSY'9T  TB6LYT-D 100LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jun"0ag fuoq 1eq ‘ou e
d S3V-SINdII !N SIV-SINIdII dN S3IV-SINAII O SIV-SINAII  UIN SIV-SINAII ' SIV-SINAII BT S3V-SINdII P13y

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

34

86L (44! €01 850 6v¢ Y4 (174 q TLYS'L6-  8LLI'9T  €O8LYT-D  6CILS
YIL 911 7’8 ¥S°0 LLT 61 6'1C dq LLSS'L6- 9SE€1'9C  TO8LYC-D  8CILS
01€T 0t LTl 760 gcs LE LT d 00S8°L6-  S801'9C  108L¥CT-D LTLLS
0LT1 Tz 811 €80 06t 9¢ (@94 q CI06'L6- 9860°9C 008LvC-D  9CTILS
868 191 01 €80 66¢ LT re dq Y106°L6~ 98CI'9C  66LLYT-D SCILS
(434 '8 0L 750 SIcC Sl 08I d 9016°L6~  I8L1'9C  86LLYTD YCILS
LTS 911 €6 €50 L6T [44 0°¢C q IT16°'L6=  990T°9T  LOLLYT-O €CILS
€0S 44! €6 1S°0 (453 0¢ CeT dq PIT6°L6- S9E€T9T  96LLYTD  TTILS
188 43! L0l €S0 19¢ 4 81T d 6116°'L6- 9S9T9T  S6LLYT-D ITILS
4% 00T €8 810 69¢ 91 S6l q G8C6°L6~ TI8T9T V¥6LLYTD  OTILS
9§ Syl 7’8 €9°0 543 61 €ee q 06C6'L6~  8FIE9C  €6LLYTD 611LS
60¢ 6'L L9 €0 S61 14! 891 d 1SC6°L6-  TTVPE9C  TOLLYTD 8I1ILS
(Y44 ¥'8 ¥'8 6¥°0 96T ST ¥'0C q ¥998°L6-  9C20€9C  T6LLYT-D LTITLS
08T°1 L6 L'L 99°0 S 44 91 L'LT dq 8€98°L6~  6ILT9C  06LLYTD 9I1LS
768 991 €1l €S0 06¢ 144 ¢st d LSTR' L6~  1€9T°9C  68LLYTD SIILS
SLE 8'8 7’8 9%°0 LET ST LT q 19T8'L6- 110€9C  88LLYT-O YITLS
¢8¢ €L S8 LEO 0T 14! 8'0C dq €L8L'L6  1967T°9C  L8LLYTD €I1LS
9L8 8¢l €01 09°0 £ee 144 6'ST d 0L8L°L6=  €99T°9C  98LLYTD CILLS
06¢ 6L ¥'8 IS0 0s¢C 14! vel q 698L°L6- SLETIT  S8LLYT-D ITILS
(018 (4! o1 IS0 1743 w (454 dq 98L°L6~  6L0T9C  ¥8LLYTD OITLS
¥v9 9Tl 96 SOl 0¢ 144 T d 6€8L°L6  €SL1'9T  €8LLYTD 601LS
0¢y L'1T ¢l 99°0 Iee 61 CET q 9I8L'L6- 8EVI'9T I8LLYT-D  80ILS
0LET €81 Il Lo (ire4 143 6'SC dq GG8L'L6=  ¥8IT'9T  08LLYCTD  LOLLS
0S0°T Sel 9'6 LS0 6¢l 1T ¥°6¢C H 080S°L6-  66¥6'ST  0C08YCT-D LEOLS
16S €Tl L6 850 81 [44 8'LT H €8LY'L6 80S6'ST  6108YCT-D  9¢0LS
¢8¢ I'SI 6 89°0 08¢ v L'vT H Sty L6-  L8Y6'ST  8108%CT-D S€0LS
0121 G8I 011 LLO 6LS 8¢ le H Yolv'L6-  COS6'ST  LI08YCT-D 7€0LS
¥8L 9°LT 601 89°0 8%S 8¢ €0¢ H 9vy'L6-  1€86'ST  9108%C-O £€0LS
209 Yl 7’8 86°0 L9Y 4 8'LT H YLy L6-  LI86'ST  SI08YC-D  TEOLS
919 [ '8 89°0 661 54 I'TE H LY0S'L6-  €8L6'ST  VI08YT-D 1€0LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun~0ag fuoq 1eq ‘ou qeq
d S3V-SINdII IN SIV-SINdII dN S3IV-SINdII OIN SIV-SINdII  UIN SIV-SINdII 1T STV-SINKII BT S3IV-SINdII P13y

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



35

Table 1

€01 9°¢ % (44 €01 8 LTl q G8EI'86~  S66£9C 6£8LYTD  6SILS
IS1 0t 8 8C°0 €€l 01 oyl dq 8CI1'86- 098€9C 8E€8LYCD  8SILS
91 L9 1Y 1€0 LST 11 [ d 8LIT'86- L19€9T  LEBLYT-D LSTLS
9LS (3! L8 4] 90¢ L1 6'CC q 66L0'86- 99T€9CT  9€8LYT-D  9SILS
9¢l 89 ¥'9 SN} (4! €1 €91 dq [SL0'86- ¥E€SE9T  SE8LYTD SSILS
80€ I'e 69 0t°0 (44 Sl 00T d 669086~ ST8E'9C  VEYLYTD PSILS
o€l 45 (44 LT0 PIl 1 L'yl q ¥$90°86-  ¥TIY'9T  €E€8LYT-D €STLS
88 0°¢ v (44 88 8 (3! dq €6S0'86- 0Ivy'9C TE8LYCTD  CTSILS
0cl £¢ €€ ¥To L6 6 L'11 d 8€S0°86- LOLY'9T  1€8LYT-O ISILS
ILT [4S 8 STo 811 IT Lyl q L8Y0'86- L66Y'9C  0€8LYC-D  OSILS
8¢l vy 0°¢ LT0 €Cl 01 I'v1 q ¥500'86-  688T9C  6T8LYC-D  6VILS
€Sl 6'S I's 0€°0 el Cl 0°SI d SEI0°86- TOSY'9C  8TVLYT-O SYILS
791 €9 6'S 8¢°0 4! 4 791 q L610°86-  0LOY'9C  LT8LYT-D  LVILS
061 9 LS 6%°0 091 I Tyl dq S¥C0'86- 06v€9C ST8LYCTD  9VILS
e 6'11 9 9¢0 14¥4 91 €91 d 90€0'86-  L6VE9T  YI8LYT-D SYILS
10T 9°¢ 99 Se0 €91 IT I'S1 q 66€0'86- TOTE9T  €T8LYTD  PYILS
9C¢ v'9 9% 0€°0 1Tl I1 8Tl dq [€66°L6~ L90€9C  8I8LYTD evILS
61¢C €9 69 8740} 981 Cl 61l d €V86°L6- T8TEIT  LIBLYTD CrlLS
Il 'L ¥'9 9¢°0 S91 €1 S91 q YCLO'L6-  6SSE9T  9I8LYT-D I¥1LS
081 9°¢ SES Se0 44! I 7ad! dq 7996'L6-  SY8E9T  SI8LYTD  OVILS
43 vy 134 7€0 Scl el I'Cl d 8C96°L6~  €90¥'9C  VISLYT-O 6€1LS
6T L6 'L 810 $TC 91 ¢8I q 6€S6°'L6-  P9SY9T  CI8LYT-D  8EILS
16 0t S84 020 601 6 611 dq 68Y6'L6-  1S8Y'9C  TISLYC-D  LEILS
0LIT 1Y 9% 1€0 ITI 0Tl LTl d 8806°L6~ S6LY'9T  T18LYT-O 9¢ILLS
1ce €8 €9 0¥°0 081 ST LI q YP16°L6-  $0SY'9T  608LYT-D SEILS
¢8¢ 86 L9 €€0 00T 14! VLT dq L9T6'L6-  LTTY9T  808LYCT-D  tEILS
L91 €9 I'L LEO 6L1 14! 9°¢l d STEO'LO~  LE6EI9T  LOSLYT-O €CILS
CIS LTl 8'8 LY'0 [X43 61 C@ q YLEG'L6-  SS9€9T  908LYC-D  TEILS
8¢8 (IR 41 801 €50 (433 v LTt 1 ¥€98°L6~  99¥T9CT  SO8LYT-D I€LLS
CI8 I'vl ot 290 0S¢ 144 61T d 99¥8°L6~  SSITI9CT  YOSLYT-D 0¢ILS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun~0ag fuoq 1eq ‘ou qeq
d S3V-SINdII IN SIV-SINdII qN S3IV-SINdII OIN SIV-SINdII  UIN SIV-SINdII 11 STV-SINKII BT SIV-SINdII P13y

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

36

LS 0°¢l 69 SL0 0LT 91 LT H 0Cv0'86-  CTOLI'9C  TSLLYT-D  68I11S
(4% I'cl 8 290 8¢ 0¢ ¥'CC 1 CLY0'86-  60V1°9C  ISLLYT-O 88ILS
010°T 06l L0l 16°0 9C¢ 9¢ 8'LT 1 7€S0°86-  ¥CI1'9C  0SLLYTD L8ILS
0TT1 9'0C 811 06°0 €IS 6¢ §'6C ) 119086~ +9L09C 6YLLYTD  98ILS
¥S9 901 8 L0 S6¢ 54 €Y dq 9€90°'86-  61S0°9C  8YLLYTD S8I1LS
0LTT 1'0C 4! 860 £Cs 9¢ L1¢ d 0920'86- ¥T80'9C  LYLLYTD ¥8ILS
060°1 691 611 18°0 339 €€ L'LT q LT66'L6-  SS80°9C  9VLLYT-D €81.LS
LT6 49! 801 LLO Lvy 6¢ £9¢ dq ¥8S6°L6~ SLLO9C  PYLLYT-D  T8ILS
0Tl 691 Il 80°1 60S [43 (14 d 06S6°L6~  C801'9C  E€VLLYTD I81LS
619 SIl '8 w0 $0¢€ 91 61T q 9LS6°'L6~  PIVI9C T98LYC-D  08ILS
0S0°1 vLT 6 70 LTy 61 6'9C q T6S6°'L6~  YOLT'9C  098LYTD  6LILS
€8y 601 €L 8¢€0 09¢C 14! e'1C d L6S6°L6-  S661°9C  6S8LYT-D SLILS
LLS Sy 9L SN LTE 91 S'Ic q 2096°'L6- 88TT9T  8S8LYC-D  LLILS
0S6 URd 7’8 €€0 08¢ L1 74 dq 096'L6-  66ST9C  LS8LYT-D  9LILS
S6¢ L6 99 8¢0 1444 el ol H S096°L6~  668C9C  SS8LYT-O SLILS
1443 €L 't vL0 94! 01 8¢l H 878086~ tv¥PP' 9T ¥S8LYTD  PLILS
65T 6'8 SES vTo €IC Cl ['81 H [611°86 6877'9T  €S8LYC-O €LILS
901 €9 (Y LT0 0Ic 6 9vl H Sov1'86- TLLY'9T  TS8LYT-O CLILS
LET €¢ (43 61°0 €01 6 811 H €781°86 LOLY'9T  1S8LYTD ILILS
8¢l S 6'¢ 61°0 PII 6 L€l H 0961°86-  ¥68Y'9C 0S8LYC-D  OLILS
701 L'e L'e ero 801 L sel H 1661°'86- ¥00S°9C  6¥8LYC-D 691LS
OrT 86 6t vT0 8S1 Il 091 H LYLT'86- 60TS9C 8¥8LYT-D  89ILS
L6 vy 8'C 91°0 06 L 901 H err1'86  S91S9T  L¥8LYCTD  LI9LLS
LTI LY e cro 6 L ST d 6071°'86- 8ISY'9C  9P8LYT-D 991LS
L91 79 8¢ LT0 0¢l 8 4! q YELT'86-  09S¥V'9C  SP8LYT-D S91LS
Syl 9t v €C0 66 L '€l dq 8v0C'86- 8I9¥'9C H¥¥8LYTD  ¥9ILS
€91 (% Sy LTO Syl 8 61l d LLET86~  S99Y'9C  €¥8LYT-D €91LS
061 '8 8 ¥T0 081 (01 L91 1 10S1'86-  ¥81+'9C  TH8LYCD  T9ILS
661 9L 6% [0 €le Il 6°Sl d 0CI1'86- €CI¥9C  I¥8LYC-O I91LS
6 I's 'S LT0 ol 11 L'ST d 1LET86-  CTI9IV'9C  OP8LYT-D 091LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun~0ag fuoq 1eq ‘ou qeq
d S3V-SINdII IN SIV-SINdII qN S3IV-SINdII OIN SIV-SINdII  UIN SIV-SINdII 11 STV-SINKII BT SIV-SINdII P13y

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



37

Table 1

(8874 el 76 50 L6T L1 T 1 S8E1'86-  V¥66C9C  VLLLYT-O 11CLS
SL9 vLT ! 850 (997 €C 6'9C ) 6901°'86- €C8T9C  CLLLYT-D  0ITLS
66¥ 44! 76 S A £9¢ 0¢ ['¥C D C0I1'86™  €€ST9T  TLLLYTD  60TLS
808 9°CI 9'6 610 e 81 T D) LLIT'86-  9LITO9T  ILLLYTD 80CLS
81¢ 9 09 LEO CLT 1 €SI D TTTI'86-  9L81°9C  OLLLYT-D  LOTLS
10L 091 96 19°0 6LE 54 0°S¢ ) 0LCI'86- 8LSI'9C  69LLYT-D  90TLS
0L0°T [ 'L €l 1448 6¢ 8'8C D PECI'86-  S8I1'9C  89LLYT-D S0TLS
081°1 €LT 911 ¢80 208 €€ 9'LT ) 6LC1°'86- 6¥80°9C LILLYT-D  tOTLS
0ze'l el ¢l 96°0 €09 LE 98¢ D 806086~ 0I80°9C 99LLYT-D €0TLS
¥C6 L 0T 00l 060 e1s Se LT D) 9680'86~  STIT'9C  SOLLYT-D C0CLS
080°1 8°0¢ 0l 68°0 96t 8¢ 6'8C D 1280°86-  ISE€1'9T  ¥9LLYT-O 10TLS
L6y €€l 7’8 950 843 IC 8'CC ) GG80'86 S681'9C  €9LLYCTD  00TLS
0ce 00l '8 2] 86¢C 91 8'1¢C d €6L0°86- 661T9C  TILLYTD 661LS
129 Tl 8 050 10€ 61 1'ce q LYLO'86-  06¥T9C T9LLYT-D  86ILS
799 61l I'6 950 8¢C¢ [44 0°€C H 6¥90'86-  ¥¥8T9C  09LLYT-D  L6ILS
9¢Y €7l S8 S9°0 €LT 81 £€C H 7S01°86- 0T0€'9C  6SLLYTD 961.LS
€LT S0l L'L 0S°0 6SC 61 el H 0€CI'86-  6C€L9C  8SLLYTD S611S
S9¢ 0l €8 81°0 €I¢ 61 9°CC H 66L0'86- I¥0€9C LSLLYT-D  t611S
14014 9'8 9 4\l 90¢ 14! 081 H €LE0'86-  9S8T9T  9SLLYT-D €61LS
L9€ 901 08 €0 L9T ST L0t H 19€0'86- S9ST9T  SSLLYTD  T6ILS
0SS (IR 41 7’6 S0 0¢¢€ 0¢ (Y4 H SLEO86™  06CTIT  YSLLYTD I61LS
SIS [ £8 610 06¢C L1 L'1T H 89€0°86- 6661°9C  €SLLYT-O 061LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jyun~0ag fuoq 1eq ‘ou qeq
d S3V-SINdII IN SIV-SINdII dN S3IV-SINdII OIN SIV-SINdII  UIN SIV-SINdII 1T STV-SINKII BT SIV-SINdII P13y

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

38

1'0> [a13 el LS 180 69 TLI H ¥9€S°L6-  €TL6'ST  €108YT-D 0€0LS
10> S'8¢El 80 6'¢ LSO 6Tt €L ) I¥L1'86~ C09%'9C CTIO8YC-D  6C0LS
10> L'9ST 60 €€ S9i] 9Ty YL D S9L1'86~ 109¥'9C 1108¥C-D  8TOLS
10> Syl 01 L'l 0€0 9°¢e ¢9 H €ISI'L6- 0L66°'ST  0108¥C-O LTOLS
10> €'18¢C [ 9°¢ LLO 'L9 0°¢I H 6C81°L6- ¥686'ST  8008YC-D  9T0LS
10> 00€ 01 L'e ¥9°0 ges SII H 690T°L6- 0896'SC  LO0SYCT-D  STOLS
1'0> 8'LYT [ vy 8¢°0 1'99 6’11 H YESTL6-  0096'ST  9008¥C-D ¥C0LS
10> §'Tee €1 9 96°0 7’89 ¥'0C H SE8T L6~ t096'ST  SO08YCT-D  €TOLS
10> 9't6¢ 91 L'L €80 v'6L 6°LI H I61€°L6- 6£S6'SC  ¥008YC-D  TTOLS
10> g€CIT S0 S €€'0 61T ¥'S H TCSEL6-  6VP6'ST  €008¥T-D I20LS
10> T6ST €1l 't 99°0 0°€s €0¢ H 9I8€L6- 6LI6'ST  TO08YT-D  0TOLS
10> £6ee L€ 89 91’6 6 1L I'LE H C8IY'L6= 9L16°ST 1008%¥CD  610LS
10> L'6ST £C 9 80 L'EL L8l H LYSY'L6-  SY16'ST  0008¥C-D 8T0LS
10> L6ve L1 YL 86°0 08 09¢ H 1687°L6- S8T6'ST  666LYC-D  LIOLS
10> L'TTE 94 €L 0’1 L9L 43 H 00CS'L6-  8STO6H'ST  866LYT-D  9I0LS
10> 9'09¢ 'z 8 4! 18 €81 H €9rS’ L6  6EV6'ST  L66LYTD  STOLS
10> 4333 L't L'L 171 0'8L 6'CC H OLLS'L6- T1T96°'ST  966LYT-D  ¥I0LS
10> L'S8C 8T (S Sl €69 8'9C H 0209°'L6-  TE66'ST  S66LYT-D  €I0LS
10> 0'C6C LT 88 70°1 9'68 0'1¢C H SLO9'L6- 68109C V66LYT-D CI0LS
10> L'STE 81 Tl ST'T €6L 881 H 20¥9°L6-  S9C09C  €66LYTD IT0LS
10> SLTe €S ¥'9 0’1 €eL (474 H CILY'L6~  L¥Y0'9T  T66LYCTD  OI0LS
10> €LTE 91 Tl 00'T 108 CLI H 990L°L6- TE€¥09C T66LYT-D  600LS
10> 8'20¢ [ YL €l'l 6'6L ¥'9¢ H 86EL°L6~  61S09C  066L¥TD  800LS
10> 8'6C¢ (A L SO'T reL 9°0¢ H 6ILLL6- T9S09C 686LYC-D  LOOLS
10> 7' v9¢€ 7'l 1'9 £8°0 8°0L 9¢l H 9v08°L6- 8CTLO'9C  86LYT-D 900LS
10> SLEE 0C 9'8 Il 016 €T H GSE8'L6~  LELO9T  LB6LYTD  SOOLS
10> €9v¢ 91 L9 €60 9°GL €91 H 0298°'L6~  9¥809C 986LvCT-D  ¥00LS
10> €99 ¥'0 91 LY0 Shy S'L ) 609T'86-  669%'9C S86LYT-D  €00LS
10> I'SL 90 91 w0 LSy 6L D LOTT'86-  SYP9¥'9T  ¥86LYT-D  TOOLS
10> 0°¢8 'l LT 09°0 0s €Il ) TE91°86~  LYSY'9CT  T86LYTD T00LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jun- 09y fuoq 1eq ‘ou qeq
81 S3V-SINIdII IS SIV-SINAII uS SIV-SINdII IS SIV-SINdII  4S SIV-SINdII 94 SIV-SINdII dd SIV-SINdII I3y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



39

Table 1

10> €L61T 91 L9 060 €98 (49! q TLYS'L6-  8LLI'9T  €08LYT-D  6TILS
10> 6’161 67T 0°¢ 89°0 0°SL 891 dq LLSS'L6- 9SE€1'9C  CTO8LYT-D  8TILS
10> Sove £cC 98 6l'1 £68 LT d 00S8°L6=  S801'9C  108L¥YCT-DO LTLLS
0> (49 T 7’8 I 8'68 9°0¢ q CI06'L6- 98609C 008LYC-D  9TILS
10> T18¢ 81 69 ¢80 918 43! dq Y106°L6- 98CI'9C  66LLYT-D  STILS
10> 1'eLl I'1 L'e S9°0 889 91 d 9016°L6~  18L1'9C  86LLYTD YCILS
10> 8°60¢C €1l 43 0L0 L'SL [V q IT16'L6=  990T°9C  LO6LLYT-D  €CTILS
10> 1091 | (S LLO L'LL 6°¢l dq PIT6°L6-  S9E€TIT  96LLYCTD  TCILS
10> 16T Sl 9 $8°0 SSL 'Sl d 6116°'L6- 9S9T°9C  S6LLYT-D ITILS
10> |44 A vy IL°0 L'L9 8'8C q G8C6°L6- TIBT9T v6LLYTD  OCTILS
10> 4 Sl 4 8L°0 6°¢L S| d 06C6'L6-  8YIE9C  €6LLYTD  611LS
10> 0°CII I'1 £e 650 98¢ 011 d 1S26°L6-  TTYE9C  TOLLYTDO 8I1ILS
10> 8'TLI 01 6'¢ §9°0 I'eL 0°CI q P9P98°L6-  9C20€9C  T6LLYT-D  LIILS
10> 6'8LI1 'l 9°¢ 99°0 9'69 Tl dq 8€98°L6~  6ILTI9T 06LLYCTD  9ILLS
1'0> $'S6l §C 0L 980 98 I'vC d LSTR'L6-  1€9T°9C  68LLYTD SIILS
0> 8911 't 9°¢ 8L°0 S0L CeT q 19T8'L6- 110€9C 88LLYC-D  ¥IILS
10> eyl 01 SN 19°0 L'TL ¥l d €L8L'L6  1967T°9T  L8LLYTO €I1LS
10> 0°€€C Sl '9 L8°0 6'6L 6°Gl d 0L8L°L6=  €99T°9C 98LLYTD CILLS
10> 7891 vl 8¢ 99°0 8 1L 6°Cl1 q 698L°L6- SLETIT  S8LLYTD ITILS
10> L991 L1 79 780 68 SO dq 98L°L6~  6L0T9T  ¥8LLYCTD  OILLS
10> ¥'LTT 9'1 6'S 9L°0 ¥'8L [} d 6€8L°L6-  €SLI'9C  €8LLYTD 601LS
0> 91 A NS 780 {4 191 q OI8L'L6- 8EVI'9C I8LLYT-D  8OILS
10> ¥'TLT 6'1 €8 0Tl L6L 9'1C d GG8L'L6  ¥8IT'9T  08LLYCTD  LOLLS
10> 4533 CcT 1'9 L8°0 0'69 9°¢¢ H 080S°L6- 66¥6'ST  0T08YCT-D LEOLS
10> 9°S¥e 91 09 780 L'TL (49! H €8LY’L6- 80S6'ST  6108FYC-D  9¢0LS
10> 6°CI¢ 91 L9 S6°0 999 0°0¢ H €Sty L6 L8Y6'ST  8108YCD  SEOLS
1'0> £ore L1 '8 00°1 618 1'81 H Yolv'L6-  CTOS6'ST  L108YCT-D 7€0LS
0> 8'€0¢ 6’1 '8 L6°0 818 €81 H 9vY'L6-  1€86'ST  9108%C-D  €€0LS
10> 8'LSE Sl 89 60 8'TL 0°¢I H YLy L6-  LI86'ST  SI08YT-D  CTEOLS
10> (40143 9’1 89 98°0 veL Syl H LY0S'L6-  €8L6'ST  ¥108YCT-D 1€0LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jun- 09y fuoq 1eq ‘ou qeq
8] S3V-SINIdII IS SIV-SINAII uS SIV-SINdII IS SIV-SINdII  4S SIV-SINdII 94 SIV-SINdII dd SIV-SINII I3y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

40

10> 0°L6 90 8’1 I¥°0 08 €8 q G8EI'86~-  S66£9T 6€8LYTD  6SILS
10> (A L0 81 90 8°0S S8 dq 8CI1'86 098€9C 8E€8LYCD  8SILS
10> PA4N! 60 9C €50 ¥'8S 901 d S8LIT'86- LI19€9T  LELYTD LSTLS
0> 1961 €1 4 SL0 0CL el q 66L0'86- 99T€9T 9€8LYT-D  9SILS
10> 'S6 0’1 I'¢ €50 0'6S L6 dq [SL0°86 +ESE9T  SE8LYCTD  SSILS
10> LOLT 01 6'¢ LS0 £69 811 d 669086~ ST8E'9C  ¥ESLYCTDO PSILS
10> €98 90 |4 w0 908 L8 q ¥990'86-  ¥TI¥'9C  €€8LYT-D  €SILS
10> L'TL 0 o w0 (Y% 68 dq €6S0'86- 0Ivy'9C TEBLYCD  CTSILS
10> L'89 S0 'l 8¢°0 0'9% '8 d 8€S0'86- LOLY9T  1€8LYT-O ISILS
10> I'SL 80 T LY'0 0 1S €01 q L8Y0'86- L66V'9C 0€8LYT-D  OSILS
10> 0°LL 90 6’1 LY'0 6Ly €Il d ¥500'86-  688CT9C  6C8LYTD  6VILS
10> 0'LL LT ¥'C 15°0 [ 011 d SEI0'86- TOSY'9T  8TYLYT-O SYILS
10> I'T6 01 Y4 €50 Tss 811 q L610'86-  0LOY'9C  LT8LYT-D  LVILS
10> €08¢C 60 €T S0 (444 L0T dq S¥C0'86- 06v€9C ST8LYCD  9VILS
1'0> 444! 'l 9'¢ 19°0 6'¢S 011 d 90€0'86-  L6VE'9C  ¥T8LYT-D SYILS
0> 9°66 80 €T Ss0 0°SS L€l q G6€086- TOTE9T €T8LYTD  ¥PILS
10> 181 01 1'C 870 vy €<l d [€66°L6- L90€9C 8I8LYTD  ¢VILS
10> 816 60 6'C 19°0 8¢S 601 d €V86°L6- T8CEIT  LISLYTD CrlLS
10> ¥'S01 60 0¢ 950 6'8S 691 q YCLO'L6-  6SSE9T  9I8LYTD I¥1LS
10> 026 60 €T IS0 TS L0T dq 7996'L6-  SY8E€9T  SI8LYCTD  OVILS
10> 9°GLE L0 L1 IS0 89 Il d 8C96°L6~  €90¥'9T  VI8LYT-O 6€1LS
10> VLTI 't (187 09°0 €09 I'S1 q 6€S6°'L6~  ¥9SP9T  €I8LYT-D  8EILS
10> 'oL S0 91 70 L'ty 96 d 68Y6°L6-  1S8%'9C  TISLYT-D  LEILS
10> L08 90 L'l 8170 6'SY [ d 8806°L6~ S6LY9T  TI8LYT-D 9¢ILLS
10> eyl 60 € 19°0 L'8S S91 dq P16°L6-  $0SY'9C  608LYT-D  SEILS
10> €901 01 g'e 19°0 6'LS 01T dq L9T6'L6-  LTTP9T  808LYTD  PEILS
1'0> 6'1¢l 'l 8'C 960 ¢Cs ol d STEO6'LO~  LE6E9T  LOSLYT-O €CILS
0> 9°¢81 €1 0°¢ 0L0 099 ]! q YLEG'L6-  SS9€9T  908LYCT-D  TEILS
10> 1'+0C 91 ¥'9 ¢80 918 81 1 ¥€98°L6-  99%T9C  SO8LYTD I€LLS
10> SCLl L'l 9 £6°0 P8 A4 d 99¥8°L6~  SSITI9C  ¥08LYCT-O 0¢ILS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jun- 09y fuoq 1eq ‘ou qeq
8] S3V-SINIdII IS SIV-SINAII uS SIV-SINdII IS SIV-SINdII  4S SIV-SINdII 94 SIV-SINdII dd SIV-SINII I3y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



a“

Table 1

10> ¥°S0T vl I't ¥8°0 I'vS ¥'1C H 0Th0'86-  CTOLI'9C  TSLLYT-D  681LS
10> 8°€0C Sl 0°¢ 0L0 0 €L [Ny T Y086~ 60v1°9C ISLLYCTD  88ILS
10> 0°0S¢ £cC 88 660 L98 3! 1 7€S0°86-  ¥CII'9C  0SLLYTO L8ILS
10> 8'09¢ 0C €6 90T L't6 ol ) 119086~ +9L09C 6YLLYCTD  98ILS
10> 8'LSE vl S €80 'L 8'¢C dq 9€90'86-  61S09C  8PLLYT-D  S8ILS
10> 8'1v¢E 1'C 6 60°[ 766 80T d 0920'86- +¥C80'9C  LYLLYTO ¥8ILS
10> ¥'89¢ 0¢C '8 L60 L'16 ¥'9C q LT66'L6-  SS809C  9VLLYT-D  €8ILS
10> £65¢ L1 'L 06°0 v 18 691 dq ¥8S6'L6- SLLO9C vPLLYTD  T8ILS
10> 8'8Y¢ 6’1 '8 S6°0 1'68 1'ec d 06S6°L6~  T801'9C  E€VLLYT-O I81LS
10> SYLT 81 €¢ 8L°0 8YL 49! q 9LS6'L6~  YIVI9C T198LYT-D  O8ILS
10> L'ILT 8¢ L 160 6L 661 d T6S6°'L6~  YOLT'9T  098LYCTD  6LILS
10> 8Lyl I'1 974 1L°0 ¥'S9 §0c d L6S6°L6-  S661°9C  6S8LYT-D SLILS
10> YLl vl €¢ 9L°0 169 (44 q C096°'L6- 88TT9CT  8S8LYT-D  LLILS
10> 9'8S1 Sl $9 €60 9L 981 dq 096'L6-  665T9C  LS8LYT-D  9LILS
1'0> 9l 9'1 6'¢ SL'O ¢'8¢ L0T H S096°L6~  668C9C  SS8LYT-O SLILS
10> €9¢1 80 9¢C 950 [ 4% €01 H 878086~ t¥¥y' 9T ¥S8LYCTD  PYLILS
10> S091 80 SN ¥9°0 0'9¢ 44! H 161186 68¥7'9T  €S8LYC-D  €LILS
10> 9°66 90 6'C 09°0 9'1¢ 90T H Sov1'86- TLLY'9T  TS8LYT-O CLILS
10> 'L ¥'0 0¢C LY'0 8Ty L6 H €781°86~ LOLY'9T  1S8LYTD ILILS
10> g¢s 0 (A 670 ot 6L H 096186~  ¥68%'9C 0S8LYCT-D  OLILS
10> 6'GS L0 91 670 L'ty 08 H 1661°86- +00S'9C  6¥8LYT-O 691LS
0> 102l L0 8T €50 8y I'6 H LYLT'86- 60CS9C 8¥8LYT-D  89ILS
10> 8'LL 0C €l w0 S'6¢ €L H erv1'86-  S91S 9T  L¥8LYCTD  LILLS
10> 18 70 'l wo Svy 69 d 6071°'86- 8ISV'9C  9IV8LYT-D 991LS
10> 911 S0 6’1 S0 S'6¢ Sor q YELT'86-  09SP'9C  SP8LYT-D  SIILS
10> 0'8L 90 Sl LY'0 8’y '8 dq 870C'86- 8I9¥'9C +¥8LYCTD  ¥IILS
1'0> S'LL 90 81 670 9'9% L'L d LLET86~  S99¥'9C  €¥8LYT-D €91LS
10> (SIS L0 9T L9°0 9'1¢ 1°0¢ T 10S1'86- ¥#81+'9C  THYLYC-D  TI9ILS
10> el 'l 6'C £9°0 8Ly €01 d 0CI1'86- €CI¥9T  I¥8LYC-O I91LS
10> SL6 L0 €T L0 9°9¢ I'6 d 1LEL86-  TII¥'9C  OV8LYT-O 091LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jun- 09y fuoq 1eq ‘ou qeq
8] S3V-SINIdII IS SIV-SINAII uS SIV-SINdII IS SIV-SINdII  4S SIV-SINdII 94 SIV-SINdII dd SIV-SINII I3y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

42

10> 9'¢el 'l 0°¢ 6L°0 L LS 1 S8E1'86-  +¥66C9C  VLLLYT-O 11CLS
0> €9¢1 0¢C €L ¥6°0 6'S8 ¥'0C ) 6901°'86- €C8T9C  E€LLLYTD  OITLS
1°0> 6'1El 0C LS €80 9L 0Ll D C0I1'86~  €€ST9T  TLLLYTD  60TLS
10> 6891 LS 'S [4| €¢eL ¢'8¢C D) LLIT'86-  9LIT9T  ILLLYTD 80CLS
10> I'eel 'l Y4 650 SLS ¥'0C D TTTI'86-  9L81'9C  OLLLYT-D  LOTLS
10> 8'1+C 91 L9 L8°0 09L SO ) 0LC1°'86- 8LSI'9C 69LLYT-D  90TLS
1'0> 0°L6€ [&3 6 70°1 888 76l D PECI'86-  S8I1'9C  8I9LLYT-D S0TLS
10> S'LSE TT 8L SO'1 €18 861 ) 6LC1°'86- 6¥809C L9LLYT-D  ¥OTLS
10> 81LE 6'1 ¢8 60'1 918 861 D 806086~ 01809C 99LLYCTD  €0TLS
10> L'TSE £C S8 260 ¥'€8 gol D) 9680°86~ STII'9C  S9LLYT-D C0CLS
10> TS9¢ 6’1 ¥'6 SOl L'68 Lel D 1280°86-  ISE€1'9C  $ILLYT-DO 10TLS
10> ¢80T Sl S ¥9°0 6'L9 8°¢CI D 668086~ S681'9C  €9LLYCTD  00TLS
10> cocl Sl Sy IL°0 L'LY 8¢l d €6L0°86- 661T°9C  TILLYTD 661LS
10> 9°€LT 8'C 6t LO'T 0°L9 LI q LYLO'86-  06¥T9C T9LLYT-D  861LS
10> ['8LIT L1 €9 6L°0 I'LL ['81 H 6¥90'86-  ¥¥8T9C  09LLYT-D  L6ILS
10> Levl 0C 0°¢ 9t ¥'69 66 H 7S01°86= 0CT0E'9C  6SLLYTD 961.LS
10> €elc 'l (44 650 ¥'09 911 H 0€CI'86-  6CE€€9C  8SLLYTD  S61LS
10> SOLT <l SES 9L°0 SSL (47! H 66L0'86- I¥0€9C LSLLYTD  ¥61LS
10> §'€0¢ 01 143 650 79 9C1 H €LE0'86- 9S8T9T  9SLLYT-D €61LS
0> S6Cl 'l 94 99°0 OTL 8'C1 H 19€0'86- S9ST9T  SSLLYT-D  T6ILS
10> 6191 vl 9°¢ LLO TSL L'LT H SLEO86™  06CTI9T  YSLLYTO I61LS
10> S'6S1 1'C 9% L0 789 L'SI H 89€0°86- 6661°9C  €SLLYT-O 061LS
wdd wdd wdd wdd wdd wdd wdd -ou
— — — — — — — Jun— 09y fuoq 1eq ‘ou qeq
81 S3V-SINdII IS SIV-SINAII uS SIV-SINdII IS SIV-SINdII  4S SIV-SINdII 94 SIV-SINdII dd SIV-SINdII I3y

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



43

Table 1

6§ 91 80 7S 1'C (] 8 H ¥9€S°L6-  €TL6'ST  €108YT-D 0€0LS
[£3 (40! 70 €€ €1 €0 9t D IPL1°86- TO9¥'9C  TI08¥C-D 6201S
Y4 86 70 0¢ vl €0 vy D S9L1'86~ 109Y'9C  T108%C-D 8C0LS
14! 6'L 0 0T L0 0 8T H EISI'L6-  0L66'ST  0108%C-O LTOLS
IS 44! L0 LS 0¢C S0 YL H 6C81°L6-  +686'ST  8008%C-D 9201S
€€ 611 S0 LE 6'1 70 LS H 690T°L6- 0896'ST  LO08YCT-O ST0LS
6¢ el (] 144 6'1 70 99 H PESTL6-  0096°ST  9008YC-D ¥C0LS
09 891 80 19 T ) S8 H SE8TL6-  $096'ST  S008YT-D €20LS
0L 081 60 €L 8T 90 001 H I61€L6- 6£S6'ST  $0087C-O CC0LS
01 9L 0 LT 90 (4] ST H TCSEL6-  6VP6'ST  €0087C-D I20LS
09 LTl 9°0 Iy 91 70 ¥'9 H 9I8€L6-  6LI6ST  TO08YCT-D 020LS
0¢cC 9°LI 01 L9 8T 90 €6 H S8I¥'L6= 9L16'ST  1008YT-D 610LS
98 91 80 6§ 6'1 (] '8 H LYSY'L6-  SYPI6°ST  0008¥C-O 8T0LS
L6 961 01 99 0¢C 9°0 66 H 168Y°'L6- S8T6'ST  666LYT-D LTOLS
L8 6'81 01 0L €C 90 L6 H 00CS'L6-  8ST6'ST  866LYT-D 910LS
6L ¥'1C I'T 08 LT 90 L0T H €9YS’ L6 6EV6'ST  LO66LYTD ST0LS
€8 1°0¢ 01 8L 9T 9°0 (40! H OLLS'L6=  1T96'ST  966LYT-D ¥T10LS
S8 €91 80 €S 0¢C S0 8L H 0209°'L6-  TE66'ST  S66LYT-D €10LS
66 0T I'1 8 N4 L0 801 H GLO9'L6- 68109C ¥66LYT-D CI0LS
76 ) 01 L9 T 9°0 96 H w0v9°L6-  S9T09T  €66LYT-D IT0LS
LL TLI 60 SY (e S0 S8 H CILY'L6-  L¥Y0'9T  TO66LYT-O 0T0LS
S8 ol I'T €L ¥'C 90 8'6 H 990L°L6-  T1€¥09C  T66LYT-D 600LS
01 96l 01 69 v'e 9°0 8'6 H 86EL°L6~  61S0°9C  066LYT-D 800LS
78 881 01 €L v'C 90 €6 H 6ILLL6- T9SO09T  686LYT-D LOOLS
LS 1'81 80 S9 £ (] 06 H 9%08°L6~ 8CTLO9C  8BOLYT-D 900LS
96 6'1C Tl I8 ST L0 801 H GGE8'L6 LELO9T  LBO6LYTD S00LS
89 881 60 ¥9 (e 90 88 H 0298°'L6~  9¥80°9C  986LYT-D ¥00LS
0¢ 9°¢ (4 ST 90 0 8T D 609T'86- 669%'9C  S86LYT-D £00LS
91 €¢ 0 91 L0 €0 0¢ D LOTT 86~  SYIY' 9T  ¥86LYT-D 00LS
8¢ S'L 70 ¥C 80 €0 44 ) CE91°86-  L¥SY'9T  T86LYT-D T00LS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — jyun—0an fuoq Jeq ‘ouqe]  ‘oupjal4

Uz S3V-SINdII A SIV-SINIAII M SIV-SINAII A STV-SINAII N STV-SINKII 1L SIV-SINdII 4L SIV-SINdII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

44

€9 9v1 80 9¢ 81 9°0 L g CLYP8'L6-  8LLT'9T  €08LYT-D 6CILS
€< €Tl 9°0 St L1 S0 L q LLSS'L6= 9SE1'9C  TO8LYT-O 8CILS
6 7’81 0’1 £8 N4 L0 6 q 00S8°L6-  S801°9C  108LYCT-D LTLLS
I8 ¢8I I'T 8L LT L0 €6 q CI06°'L6-  9860°9C  008L¥C-D 9CILS
19 661 80 ¥9 0¢C 90 L'L q YI06°L6-  98C1'9C  66LLYT-D SCILS
oy 1ol 0} €€ @l 0 6% q 9016°L6~ 18L1I'9T  86LLYTD YCILS
IS 0°¢l L0 6y 91 S0 99 g IT16°'L6=  990T9C  L6LLYTD €CILS
49 8°CI 90 9 Sl S0 €9 q PIT6°L6-  S9ETIT  96LLYT-D CCLLS
29 'Sl 80 9¢ 6'1 (] 9L q 6116°'L6- 9S9T°9C  SO6LLYT-O ITILS
0S 601 () LE Tl 70 LS q G8T6°L6-  TIST9T  Y6LLYTD 0CILS
IS | 90 6¢ 6'1 S0 L9 dq 06C6'L6-  8YIE9T  €O6LLYTD 611LS
83 98 0 LT I'1 0 9t q 1SC6°'L6-  TTYE9T  TOLLYT-D 8I1ILS
(1] 011 S0 €€ S 70 LS q PP98°L6-  9T0E€9T  T6LLYT-D LTITLS
9% 86 90 6¢ Al 70 6t g 8€98°L6~  61LTIT  06LLYT-D 9I1LS
€L €91 80 49 9'1 90 L'L q LSTY'L6-  1€9T°9C  68LLYTD SIILS
(47 601 ) 0¢ vl 70 8¢ q 19C8°L6- T10€9C  88LLYT-D YITLS
€€ 901 S0 6¢ 4! 70 v'e q €L8L’L6=  196T9C  L8LLYTD €I1LS
LS 671 80 49 L1 0} L'L q 0L8L°L6=  €99C9T  98LLYTD CILLS
[47 901 S0 €€ A 70 v's g 698L°L6-  SLETIT  S8LLYT-D ITILS
19 474! L0 49 Sl 90 S'L q 98L°L6=  6L0T9T  P8LLYT-O OITLS
Y 6'¢cl 1 ¢SS L1 (] L9 q 6€8L°L6-  €SLI9T  €8LLYTD 601LS
IS PEl 80 o A ) 99 g 9I8L'L6- 8EYT'9CT  I8LLYT-D 80ILS
S6 I'LT 'l L €C L0 L8 dq GG8L’L6=  ¥8I1°9C  08LLYTD LOLLS
96 €91 60 143 0C 0} €8 H 080S°L6-  66V6'ST  0C08SYCT-D LEOLS
[49 LT 60 8¢ €C S0 6'8 H €8LY’L6-  80S6'ST  6108YT-D 9¢0LS
99 0Ll 'l 79 ST S0 S8 H gSty’ L6  L8Y6'ST  8108YT-D S€0LS
98 10T 0’1 IL £ 90 101 H Yolv'L6-  TO0S6'ST  LI0OSYCT-D 7€0LS
I8 0°0¢ 01 9L ¥'C 9°0 (40! H 19%¥'L6- 1€86'ST  9108%C-D £€0LS
6S ¢8I 60 0L ST 90 I'6 H YLy L6-  L186'ST  S108YC-D €0LS
09 981 80 L T 90 ol H LY0S'L6-  €8L6°ST  VI08YCT-D 1€0LS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — jyun—0an fuoq Jeq ‘ouqe]  ‘oupjal4

Uz S3V-SINdII A SIV-SINIAII M SIV-SINAII A STV-SINAII N STV-SINKII 1L SIV-SINAII 4L SIV-SINdII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



45

Table 1

91 LS 4 91 L0 €0 43 g G8E1'86~  S66€9C  6£8LYTD 6SILS
0¢ L9 0 0¢ 80 €0 43 q 8CI1'86= 098€9C  8EVLYTD 8SILS
6C 9L €0 €C 60 70 'y q S8LIT'86- L19€°9C  LE8LYT-O LSTLS
49 LTl ) (474 vl ) 89 q 66L0'86-  99T€9C  9€8LYTD 9SILS
8¢ L'L 70 LT 01 70 94 q [SL0°86~ ¥E€SE9T  SE8LYTD SSILS
LE 7’0l 0 1€ I'1 0 1Y q 669086~ ST8EI9T  VEBLYTD PSILS
[44 L9 0 0¢ 80 €0 43 g ¥990°86-  ¥CIY' 9T  €€8LYT-D €STLS
14! IS 0 €1 90 €0 LT q €6S0'86- 0Iv¥'9C  CTE8LYTD CSILS
Sl LY 0 4! 90 €0 8T q 8€S0°86-  LOLY'9T  1€8LYTD ISILS
€C 9 €0 31 L0 €0 e q L8Y0'86-  L66V'9C  0€8LYT-D 0STLS
61 9 €0 81 80 €0 S'e dq ¥500'86-  688C°9C  6T8LYTD 6VILS
N4 0L €0 0T 80 €0 8¢ q SEI0'86- COSY'9T  8TYLYCTD SYILS
LT 9L ¥'0 (44 60 €0 't g L610°86- 0LOY'9T  LT8LYT-D LYILS
54 S'L 70 ¥C 01 €0 6'¢ g S¥C0'86- 06¥€9C  ST8LYTD 9VILS
143 9'6 70 6¢ [ 70 Sy q 90€0'86~  L6VE9T  YT8LYTD SYILS
8¢ 89 €0 94 01 €0 0t q G6€0'86 TOTE9T  €T8LYTD PPILS
LT 0L €0 ¥C 01 €0 ve q [€66°'L6- L90€9C  8I8LYTD evILS
6C 9L 0 9T 'l 0 [z q €V86°L6-  T8CE9C  LISLYT-O CrlLS
6¢ L'8 70 9¢ 60 70 94 g YCLO'L6-  6SSE9T  9I8LYT-D I¥1LS
8¢ 99 €0 @ 60 €0 6'¢ q 7996°L6-  S¥8E9T  SI8LYT-O OVILS
(44 09 €0 81 9'1 €0 |3 q 8CT96°L6~  €90v'9T  VISLYTD 6¢€1LS
LY 00T 70 0¢ I'T 70 0°¢ q 6€S6°'L6-  ¥ISY' 9T €I8LYT-D 8CILS
61 6t €0 91 L0 €0 0¢ dq 68Y6'L6-  1S8Y°9C  TISLYT-DO LELLS
0C LS €0 81 80 €0 0¢ q 8806°L6~ S6LY'9T  TI8LYCT-O 9¢ILS
143 6'8 70 8¢ 01 70 L'y q PPI6°L6-  ¥0SY'9T  608LYT-D SEILS
€€ L8 70 6¢ 01 70 Sy q L9T6'L6~  LTTY' 9T  808LYT-D PELLS
8¢ 08 70 6¢C I'1 €0 A% d CCTEO6'LO6-  LE6E9T  LOSLYT-O €eILS
IS 9C1 9°0 Iy vl 70 YL q YLEG'L6-  SS9E€9T  908LYT-D CEILS
LS 0°¢I 60 €< L1 S0 €L 1 PE€98°L6-  99YT 9T  SO8LYT-O I€LLS
L oyl 80 49 91 90 SL q 99¥8°L6-  SSITI9T  v08LYT-D 0¢ILS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — jyun—0an fuoq Jeq ‘ouqe]  ‘oupjal4

Uz S3V-SINdII A SIV-SINIAII M SIV-SINAII A STV-SINAII N STV-SINKII 1L SIV-SINdII 4L SIV-SINdII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

46

Stl SII 90 4% S 70 8t H 0Tv0'86-  TOLT'9C  TSLLYT-D 681LS
LYy I'cI 9°0 194 Sl S0 €9 1 LY0'86-  60v1°9C  ISLLYT-D 88ILS
SL L6l 0’1 08 9C 90 1'6 1 7€50°86-  $CTII'9C  OSLLYTD L8ILS
I8 §0T €1 €8 9¢C L0 96 D I190°86- ¥9L0°9C  6VLLYT-D 981LS
0S 49! L0 €< 6'1 S0 I'L q 9€90°'86-  61S09C  8YLLYT-D S8I1LS
08 ¥'1C 'l 9L 8T L0 ol q 092086~ ¥C80°9C  LYLLYTD ¥8ILS
YL €61 01 89 €C 9°0 L8 g LT66°L6-  SS80'9T  9IVLLYT-D €81.LS
69 I'81 60 €9 €C 9°0 7’8 q ¥8S6°L6~  SLLO9T  YYLLYT-O Z8ILS
78 681 0’1 L 9C 90 L'8 q 06S6°L6-  T801'9T  E€VLLYTD I81LS
143 Sel 9°0 4% 91 ) L9 q 9LS6°'L6-  YIYI'9C  198LYT-D 08TLS
€8 91 L0 LS 6'1 9°0 S8 dq T6S6°'L6~  YOL1T'9T  098LYT-D 6L1LS
[43 911 0} 9¢ el 0 19 q L6S6°L6-  S661°9TC  6S8LYT-D SLILS
S9 el L0 (014 S 70 €9 q 2096°L6-  88TT'9T  8S8LYT-D LLTLS
L Lyl L0 LY 91 S0 L g $096'L6-  66ST9C  LS8LYT-O 9LILS
0¢ 701 (] 143 [ 70 6'S H S096'L6- 668T9C  SS8LYT-O SLILS
LT S'L €0 9¢ Tl €0 9°¢ H 878086~ v¥vv' 9T  ¥S8LYT-D PLILS
LE 8’8 70 6¢ 60 70 6t H 161186~ 68¥Y'9C  €S8LYTD €LILS
[43 6'L 0 (4@ 80 €0 6'¢ H Sov1'86~  CTLLY'9T  TSSLYTD CLILS
LT 8¢ 4 81 L0 €0 6C H €781'86 L6LY'9T  1S8LYTD ILILS
0¢ 6'S €0 61 L0 €0 TE H 096186~ +687°9C  0S8LYC-O OLILS
81 [ 0 91 L0 €0 |3 H 1661'86- ¥00S9C  6¥8LYT-D 691LS
8¢ Tl €0 €€ 60 €0 144 H LYL1'86-  60TS9C  8¥8LYT-D 891LS
1T 94 0 Sl 90 0 9T H Erv1'86-  S91S9C  LYP8LYTD L9LLS
91 0°S 0 14! 90 0 8T q 6071°'86- 8ISYI9T  9P8LYCT-D 991LS
144 89 €0 44 60 €0 43 q YELT'86-  09SY' 9T SY8LYT-D S91LS
61 6'S €0 91 L0 €0 TE q 870C'86- 8I19Y'9C  ¥¥8LYT-O Y9LLS
1T 89 €0 6l L0 €0 e q LLET' 86~  S99v°9T  €¥8LYT-D €91LS
0¢ '8 €0 ¥C 60 €0 144 1 10S1°86- +81¥'9C  THYLYT-D 911S
143 8’8 60 0¢ 01 €0 (44 dq 0CIT'86~  €CTIY'9T  I¥8LYTD [91LS
€C I'L €0 144 80 70 1974 q 1LET86-  T91¥'9T  OF8LYT-D 091LS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — jyun—0an fuoq Jeq ‘ouqe]  ‘oupjal4

Uz S3V-SINdII A SIV-SINIAII M SIV-SINAII A STV-SINAII N STV-SINKII 1L SIV-SINAII 4L SIV-SINdII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



47

Table 1

(94 0¢lI 90 194 el (] €9 1 G8E€I'86- V¥66C°9C  PLLLYT-O 11CLS
99 $91 80 €S 91 9°0 '8 D 6901°'86- €C8T9C  €LLLYTD 0TCLS
LS Pel 90 St €l S0 99 D C011'86~  €€ST9T  CTLLLYTD 60CLS
1€l 9Tl 90 144 91 0} 99 D) LLIT'86-  O9LIT9C  ILLLYT-O 80CLS
St L ¥'0 ¥C 01 70 0t D TCCI'86-  9L81'9C  OLLLYT-D LOTLS
9 €SI L0 9¢ 81 S0 8L ) 0LT1'86-  8LST'9C  69LLYT-D 90CLS
06 0°0¢ 60 6 8T L0 86 D PECI'86-  S8I1'9T  8ILLYTD S0TLS
L 6°LT 01 YL 9¢C 9°0 88 D 6LC1°'86- 6¥80°9C  LILLYT-D Y0TLS
9L €6l 1 08 L't L0 S'6 D 806086~ 01809C  99LLYT-D €0TLS
LL 681 0’1 18 T 90 I'6 D) 9680°86~  STIL'9T  S9LLYTD C0CLS
8L 861 I'1 88 8T L0 L6 D 128086~  1SE1'9C  ¥ILLYT-D 10TLS
0S LTl 90 8Y Sl S0 99 ) G680'86~ S681°9C  €9LLYTD 00CLS
[ 34 601 (] 8¢ [ 70 09 q €6L0°86- 661T°9C  TILLYT-O 661LS
49 0°CI 9°0 4% S'I ) 6'S g LYLO'86-  06YCT9C  T9LLYT-D 861LS
LS gel L0 SS Sl S0 69 H 6¥90'86-  ¥¥8C°9C  09LLYT-D L6TLS
14 Sl 9°0 8¢ ¥l 0 €9 H 7S01°86- 0C0E€9C  6SLLYTD 961.LS
6¢ 011 S0 6¢ [ 70 S¢S H 0€CI'86-  6CEE9T  8SLLYTD S611S
IS I'cI 90 (474 Al S0 9 H 66L0'86-  1¥0€9C  LSLLYTO Y61LS
LE 06 70 0¢ 01 70 LY H €LE0'86- 9S8T9C  9SLLYT-O €61LS
% 011 S0 143 Tl S0 9 H 19€0°86- S9ST9T  SSLLYT-D 611S
99 Pel L0 LY vl S0 69 H GLED86  06TTIT  YSLLYTD I61LS
[43 [ 90 1874 7'l 70 6'S H 89€0°86- 6661°9C  €SLLYTD 061LS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — jyun—0an fuoq Jeq ‘ouqe]  ‘oupjal4

Uz S3V-SINdII A SIV-SINIAII M SIV-SINAII A STV-SINAII N STV-SINKII 1L SIV-SINAII 4L SIV-SINdII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

48

81T LO0 10°1 $9°0 LL'T 68°1 91'8 76t H ¥9¢€S°L6- €CL6°ST €108¥C-0 0€0LS
¥9°81 00 LT0 ¥8°0 86°0 IeT A 1T¢ ) I7L1°86- 209¥°9¢ Cr108¥C-D 620LS
9T 00 €€0 ¥9°0 0’1 €Il €0v1 €6'C D S9L1'86" 109+°9¢C 1108%C-D 8C0LS
SYLE 10°0 LLO ¥1°0 L6°0 88°0 ¥9°1 17T H €IST'L6- 0L66°ST 01087C-D LTOLS
98°6C $0°0 16C oyl L9'1 681 $0°S LY H 6C81°L6™ ¥686°SCT 8008¥C-D 9201S
9C°9¢ 700 K4 89°0 'l S 88°L €LE H 690T L6~ 0896°SC LOOSYT-D S20LS
96'6C 0°0 'l 11T LL'T Sl 8¢Y 6S'Y H VEST L6- 0096°'ST 9008%C-DO ¥C0LS
90°SC 90°0 o'l ¢80 QL €0'C 99°L 1Ts H SE8TL6" 7096°SC S008¥C-D €20LS
¢8'¢T LO0 S6'0 9T'1 w61 8¥'C L6'9 €6'S H 161¢°L6" 6£56°ST $008+C-0 CC0LS
66'LE 10°0> 19°0 €10 LLO 18°0 L6°0 98’1 H TTSEL6™ 6¥76'ST €008¥C-D I20LS
09°1¢ LO0 6L°0 89°0 €'l 0S'1 00°CI 8¢ H 918€°L6~ 6L16°ST 008¥C-D 020LS
¥9°1¢ 81°0 6L°0 98°0 88’1 69°C 9C'8 'S H S8I¥'L6" 9L16°ST 1008+C-D 610LS
¥9'v¢C 11°0 880 9L°0 68°1 SI'C 099 IS H LYSY'L6- SY16°SC 0008%C-DO 8T0LS
16°6C 170 ¥6°0 88°0 S0'C 6v'C 10°S L6'S H 1681'L6- §876'ST 666LYT-D LTOLS
01°¢ce 600 €80 €80 8’1 €T 698 SSIS H 002S'L6~ 85T6'ST 866LYTD 910LS
IT1T 80°0 ¥8°0 60 0L'T 09°C 98°6 w6's H €91S'L6" 6£¥6'ST L66LYT-D ST0LS
91°CC 80°0 98°0 88°0 €8l 19°C §T6 18°¢ H 9LLS L6~ 1296°SC 966L1C-D YT10LS
S0°ST 1°0 801 19°0 €61 0C'C 61°L L8V H 0209°L6~ 7€66°ST S66LYTD €10LS
66°CC 11°0 LLO 960 91'C 8T 699 0S9 H SLO9'L6- 6810°9C Y66LYT-O CI0LS
£0°CC 170 L8°0 €80 w61 LET 698 s H 0¥9°L6~ §970'9¢ €66LYT-D IT0LS
88'1C 110 901 0L0 90°C 91'C 0S°L or's H CILY'L6™ L¥$0°9¢ T66LYTD 0T0LS
L9'TC 01°0 88°0 780 ¥6'1 £ev'e €18 L9°S H 990L°L6~ 1€¥0'9C 166LYT-D 600LS
$$°TC ro 08°0 06°0 96°1 (494 908 89°¢ H 86€L°L6" 61509C 066LtC-D 800LS
(VR 74 60°0 86°0 €80 661 9T 9¢’L 69°¢ H 61LL L6 7950°9¢ 686LYTD LOOLS
£0vC 800 Se'l €L°0 €81 91'C 7€'8 LTS H 9708°L6- 8CLO9T 886LYC-O 900LS
89°1C 1°0 SL0 ¥0°1 60°C 08°C LT8 1€9 H GSE8’L6" LELO9T L86LYTD S00LS
(4R 01°0 00'1 LLO 681 §TT L6'8 SIS H 0298°L6~ 9¥80°9¢ 986LtC-D ¥00.LS
6C'LE 10°0 90 €10 8C'1 8S°0 68°0 AN ) 609T'86- 6699 S86LYT-O £00LS
$9°8¢ 100 650 60°0 or'1 09°0 970 0¥'¢ D LOTT' 86~ S¥9v'9C ¥86L1¥C-D 00LS
L9°9¢ 00 950 1T0 IS°1 00'1 SL0 ore ) 7€91°86- LYSY9¢C 86LYTD T00LS
JUERIEL waosad waosad juaaiad waosad jaaisad juaaiad aasad
— — — — — — — — Jun~o0ag fuoq Jeq ‘ou ge ‘ou pjal4
IS 91dII d 91daI eN 91dII BIN"9LdII A 91daI 34 9143l €J 91dII IV 9143l

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



49

Table 1

86'8C LO0 ¢80 L9°0 €1'e 96’1 L0T LTS dq TLYS L6™ 8LLT'9T €08LYT-D 6CILS
$6'6C LO0 ¥8°0 SS0 00°C S9'1 €8T ot q LLSS L6~ 9S€1°9¢ 08LYTD 8CILS
6l €10 650 [N} 1671 86T 18°6 £8°¢ d 00S8°L6" S801°9¢ 108L¥C-O LTLLS
or6l ro LSO SO'T 6L'1 LY'T €L°01 19°¢ dq CI06°L6™ 9860°9¢C 008L¥C-D 9CILS
r'vT 600 SL0 9L°0 €6'1 I1'C $6'9 9r'¢ dq Y106°L6~ 98¢C1°9¢ 66LLYTD SCILS
69°1¢ S0°0 L8°0 8¢°0 781 SI'1 65T 98¢ d 9016°L6" 18L1°9C 86LLYT-O PCILS
S8'LT S0°0 8L°0 €50 €L'T 991 L6'E LEY dq I116'L6" 990T°9¢ LO6LLYTD €CILS
£7°0¢ S0°0 L0 950 v6'1 YL'1 60'C ot q PI16°L6" S9€T9C 96LLYT-D CCLLS
98°GC 800 L9°0 780 781 68°1 LSS 69'% d 6116°L6- 9697°9¢C S6LLYTD ITILS
69'1¢ ¥0°0 IL°0 S0 981 91 L1 L8°€ q $876°L6" CI8T9C YOLLYT-D 0CILS
ALY S0°0 ¥9°0 90 8’1 091 8S°0 LYy dq 0626°L6~ 8Y1€°9C €6LLYTD 611LS
96°¢¢ €0°0 99°0 I€0 19°1 90°1 601 6C'¢ d 1626°L6" [4442%°14 COLLYT-O 8I1ILS
IL'TE $0°0 L60 €0 w61 S 96°0 ol'Yy dq 998°L6- 920¢°9¢ T6LLYTD LTITLS
LTTE 110 L8°0 0¥°0 961 STl LTT 8L°¢ q 8€98°L6" 61LT9C 06LLYT-D 9I1LS
9¢€°LT 600 £8°0 80 ST 17T 8I'¢ 9¢'¢ d LST8'L6" 1€97°9C 68LLYT-O SIILS
[4N43 700 €60 870 €8l €Tl 69°0 S6'¢ g 19T8°L6- 110£°9¢ 88LLYTD YITLS
8¢ 1€ €00 10°1 1€°0 S8l 0Tl €90 e8¢ dq €L8L'L6" 1962°9¢ L8LLYTD €I1LS
069¢ 60°0 060 LLO 86°1 L6'1 90°¢ 96'% d 0L8L'L6" £997°9¢C 98LLYTD CILLS
(444 ¥0°0 S6'0 €0 P81 171 88°0 STy dq 698L°L6~ SLETIT S8LLYTD ITILS
6C°6C S0°0 ¥8°0 ¥9°0 SI'e S0'C €€C €C’S dq T98L°L6™ 6L0T°9C Y8LLYT-D OITLS
€CLT 900 780 19°0 68°1 40! 96 8% d 6€8L°L6" €6L1°9C E€8LLYTD 601LS
18°0¢ ¥0°0 68°0 S0 €0°C €L'T 81 LL'Y dq 9I8L L6~ 8EY1'9C I8LLYTD 80ILS
LO8I1 P1°0 §40] €0'1 9Ll 6€°C SL'S or's dq CS8L'L6" ¥811°9C 08LLYT-D LOLLS
L8'TT 11°0 88°0 €L°0 6L'1 ¥0°C 69 S 4 H 0805°L6" 6676°ST 0208¥C-D LEOLS
8C°9C 90°0 o'l 69°0 €81 86'1 ¥69 SIS H €8LY'L6" 80S6'ST 6108¥C-D 9¢0LS
€e61 90°0 €9°0 98°0 0S'1 0r'e el 06't H €St L6” L8Y6°ST 8108¥C-D S€0LS
70T cro 680 €01 80°C 9¢C €79 009 H Y61v'L6- 20S6°'ST L108%C-O 7€0LS
y€TC LO0 6L°0 86°0 8L'1 6v'C '8 L8°S H 19vv'L6- 1€86°SC 9108+¢C-D £€0LS
6£°¢€C 90°0 0’1 LLO 891 €CT 16’8 9¢°¢ H YLy L6™ L186°ST S108¥C-D €0LS
80'¥C 90°0 0’1 9L°0 0L'T S 618 8Y'S H LY0S'L6" €8L6°ST Y108¥C-DO 1€0LS
JUERIEL waosad waosad juaaiad waosad jaaisad juaaiad aasad
— — — — — — — — Jun~o0ag fuoq Jeq ‘ou ge ‘ou pjal4
IS 91dII d 91daI eN 91dII BIN9LdII A 91daI 34 9143l €J 91dII IV 9143l

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

50

91°9¢ 10°0> 19°0 S10 Sl £9°0 970 86T dq G8E1'86" $66£°9C 6€8LYTD 6SILS
88'1¢ 00 8S°0 120 el 69°0 LT 86T q 8CI1'86" 098€9¢ 8EVLYTD 8SILS
e 200 L9°0 0€0 191 960 9I'l £Ce d 8LI1'86~ L19€°9T LESLYT-O LSTLS
11°6T 900 €9°0 09°0 961 191 €6'¢ wy dq 66L0°'86~ 99T¢9¢ 9€8LYT-DO 9SILS
80°6¢ 10°0 650 20 14! or't LT0 (433 dq 1SL0°86" Y€SE9C SE8LYTD SSILS
09°¢¢ £€0°0 89°0 €0 98'1 6C'1 99°0 S6'¢ d 669086~ §T8E9C YE8LYT-O PSILS
09°v¢ 10°0 050 o 8¢'1 9L°0 Sl §9C dq ¥$90°86- YCIv'9C €E8LYTO €S1LS
€L'SE 10°0> 050 110 9T'1 170 0¥°0 Cl'e dq €650'86~ 01¥¥9¢C CE8LYTD CSILS
6'CE 10°0> 8170 600 6l'1 860 00 LET d 8¢€S0°86- LOLY'9T 1€8LYT-O ISILS
86°9¢ 00 050 91°0 LY'T SL0 620 €9°C q L8Y0'86~ L66Y79C 0€8LYT-D 0STLS
6£°9¢ 10°0 950 S1'0 or'1 IL°0 SN() LST dq ¥500°'86- 688C°9¢C 6C8LYTD 6VILS
S'9¢ 10°0 50 61°0 6€°1 ¥8°0 9T0 18°C d SE10'86- c0Sy'9¢C 8T8LYT-O SYILS
09¢ 00 650 61°0 IS'1 L8°0 8¢°0 00°¢ dq L610°'86~ 0L0¥"9C LT8LYTD LYILS
91°9¢ 00 60°1 6£°0 0Tl 88°0 ¥9°6 (494 q S¥C0°86- 067¢£9¢C ST8LYTO 9YILS
11°LT 0°0 LS0 IL°0 Sv'l 'l 61°L ov'e d 90€0°'86- L6¥€°9T Y8LYT-O SYILS
60°S¢ 200 89°0 00 €Sl €60 670 €6'C q 6S€0'86" 20T€9C €C8LYTO PPILS
98°LT €00 ¢80 0¥°0 8C'1 9L'0 6CL €5C dq 1€66°L6" L90€°9¢ 8I8LYTD evILS
S8 e 200 09°0 §T0 7Sl 0’1 8¢€°0 SI'e d €V86°L6~ (414 2°14 LI8LYT-O CrlLS
St've 10°0 SL0 LT0 LS'T 660 L8°0 6T°¢ dq YCLO'L6™ 655¢€9C 918LYT-D I¥1LS
(4943 00 99°0 81°0 0S'1 80 60 ¢8'¢C dq 7996°L6~ S¥8¢'9C SI8LYTOD OVILS
71°0¢ €00 vyl 960 8C'1 19°0 vS1 S¥'C d 8C96°L6- £901°9¢ YISLYT-D 6€1LS
8L1¢E €0°0 8S°0 Se0 LS'T €T'1 8T'1 19°¢ q 6£S6'L6” ¥9S¥°9¢C €I8LYT-O 8CILS
y1°9¢ 100> ¥S°0 ro I¢1 19°0 €70 1€C dq 6876°'L6~ 1S8%°9¢C CI8LYTD LELLS
6T°9¢ 200 150 710 LT1 S9°0 ce0 8¢'C d 8806°L6- S6LY'9C T18LYT-O 9¢ILLS
I7'€e 00 90 €€0 LY'1 901 0T'1 0¢'¢ dq Yr16°L6- ¥0S¥"9¢C 608L¥YT-D SEILS
I¢ee €00 €9°0 SN() LT 40! 0Tl 8¢ dq L9T6'L6™ LTTY 9T 808LYT-D YELLS
9¢°¢e 200 690 8C0 vyl LT'T €81 90°¢ d STE6'L6- LE6E9T LO8LYT-O €CILS
66'LT S0°0 €60 99°0 €81 091 e STy dq YLEO L6 §59¢€'9¢ 908L¥C-O CEILS
8¥'CC LO0 IL°0 ¥9°0 w61 w1 or'v 06't T v€98°L6~ 99%C9¢ S08LYTD I€ILS
20'6¢C 80°0 780 99°0 61°C [ 181 I°s d 99¥8°L6" SSIT9C Y08LYT-O 0¢ILS
JUERIEL waosad waosad juaaiad waosad jaaisad juaaiad aasad
— — — — — — — — Jun~o0ag fuoq Jeq ‘ou ge ‘ou pjal4
IS 91dII d 91daI eN 91dII BIN"9LdII A 91daI 34 9143l €J 91dII IV 9143l

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



51

Table 1

ree S00 ¥$°0 L9°0 PeT 91 Tl er'e H 0Z¥0'86- 0L1°9C CSLLYTD 681LS
Se0¢e 700 6L°0 S0 L'l S9'1 oL¢ 67t T TLY0'86~ 6071°9¢C ISLLYTD 88ILS
re6l 0ro S¢S0 80°I 6L'1 144 [4N! eL'S 1 7£50°86- ¥CI1°9¢ 0SLLYTD L8ILS
s61 ro 650 LT'T 181 89°C 0C°0T1 109 ) 119086~ ¥9L0°9C 6VLLYTD 98ILS
9%°9¢C 90°0 0C'1 650 8’1 6L'1 $6'9 08t dq 9€90°86~ 61509¢ 8YLLYTD S8ILS
YEIT €10 SL'O 90°1 68°1 96T 06'8 'S d 0920°86- ¥780°9¢C LYLLYT-O 8ILS
(44 110 08°0 660 16'1 1494 re 9¢°¢ dq LT66'L6™ §680°9¢ IVLLYT-D €81.LS
L1'TC 60°0 L8°0 98°0 8’1 91'C LS'6 LTS q ¥8S6°L6~ SLLO9T YYLLYT-D Z8ILS
L8'1C cro 6L°0 L6'0 06°1 8¢'C ov'8 0SS d 06S6°L6" 7801°9¢C EVLLYTD I181LS
09°C¢ 90°0 68°0 S0 961 SL'T o1 S8Y q 9LS6'L6~ YIy19C 198LYT-D 08TLS
19'6C 01°0 L9°0 6L°0 ¢Te 8C'C SLT 1449 dq T6S6°L6™ Y0L19C 098LtC-D 6L1LS
86°C¢ S0°0 6L°0 v0 68°1 €Sl gee 8CTY d L6S6°L6" $661°9C 6S8LYT-O SLILS
LTTE S0°0 060 99°0 961 €L'T (4 ISy dq 2096°L6~ 88CC'9C 8S8LYTD LLTLS
96°0¢ 60°0 69°0 IL°0 we LOT 97T 48 q ¥096°L6~ 665T9¢C LS8LYTD 9LILS
8CT¥E 0°0 99°0 €70 8L'1 6¢°1 99°1 8L'¢ H S096°L6- 668C°9C SS8LYT-D SLILS
99°8¢C €0°0 90 €70 0T'1 L8°0 €388 89°C H 8780°86- Yhyy 9T YS8LYT-O PLILS
(4543 00 S9i] €0 S9'1 STl 60'1 €5'¢ H 1611°86" 6871°9¢C €S8LYTD €LILS
9I'€e 70°0 850 9¢€0 (41 96°0 91 LO'E H So6v1°86- CLLY' 9T CS8LYT-O CLILS
Sy 10°0 9¢€°0 70 811 0L0 e st H €781°'86~ L6LY 9T IS8LYT-D ILILS
00°8¢ 10°0 w0 1°0 or'1 08°0 050 §9C H 0961°86~ ¥68%°9¢C 0S8LYC-D OLILS
S'LE 10°0> €0 0ro €Tl £9°0 6¢°0 €1'e H 166186~ 7005°9C 6¥8LYT-O 691LS
£€5ve 10°0 170 9¢€°0 6C'1 ITT e 16C H LYL1"86~ 60CS9¢ 8Y8LYT-D 891LS
80°LE 10°0 0¥°0 61°0 STl 50 99°C ¥0°C H e 186" §91$°9¢ LY8LYTD L9TLS
£6°8¢ 10°0 960 710 8¢ LSO 6€°0 e d 607186~ 81S¥°9C I8LYT-D 991LS
LO0€ 00 6€°0 8¢°0 ST'T LLO £€'8 8¢'T q YELT'86~ 09S¥°9¢ SY8LYT-O S91LS
T 9¢ 10°0 LY'0 020 8C'1 290 06°C 1494 dq 870C 86" 819%°9¢ PY8LYT-O Y9LLS
Iv'LE 200 S0 61°0 or'l 6L°0 8L0 ¥$'C d LLET 86" §99%°9¢ EV8LYT-D €91LS
rse 00 LSO 870 87’1 00T 6€°C ore T 10S1°86- ¥81¥°9¢C Y8LYT-D 911S
1€°0¢ 00 80 LY'0 0¢'1 €Il LS9 00°¢ dq 0CI1°86" €CIY'9C I¥8LYT-D [91LS
14833 10°0> 69°0 810 651 68°0 10 c0°¢ d 1LE1'86" 091¥'9¢C 0v8LYT-O 091LS
JUERIEL waosad waosad juaaiad waosad jaaisad juaaiad aasad
— — — — — — — — Jun~o0ag fuoq Jeq ‘ou ge ‘ou pjal4
IS 91dII d 91daI eN 91dII BIN9LdII A 91daI 34 9143l €J 91dII IV 9143l

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

52

SI'I¢E 0°0 290 S0 L8] 9’1 081 YTy 1 S8E1°86- ¥667°9C YLLLYTD 11CLS
€1°8C LO0 $9°0 88°0 44 0T'C S8l €' ) 6901°86~ €787°9C ELLLYTD 0TCLS
8L°0¢ S0°0 €9°0 90 ¥0°C LL'T LT'T 8SY D 011'86" €€5T9C CLLLYTD 60CLS
L8°6C 80°0 69°0 79°0 S6°'1 6L°1 8T wy D) LLTT'86- 9L1T9C TLLLYT-O 80CLS
61v¢ €00 IL°0 70 6S°1 €60 Sl 60°¢ D TTTI'86- 9L81°9C OLLLYT-D LOTLS
(4344 LO0 90 $6'0 v6'1 80°C 899 88t ) 0LC1'86~ 8LST'9C 69LLYTD 90CLS
YTL1 0ro S0 [N} 8L'1 L9C 10°CI 96°S D VEEl 86" S811°9¢ 89LLYT-O S0TLS
£8°61 170 69°0 €01 6L°1 6C'C 6501 8C'S ) 6LC1'86~ 6¥809¢C LOLLYTD Y0TLS
wel €10 $9°0 S0l 081 €5°C LY'01 s D 806086~ 01809¢ 99LLYT-D €0TLS
9681 60°0 LS0 70°1 Ll 6¢€°C G811 LY'S D) 968086~ SCI1°9C SOLLYTD C0CLS
8Y°L1 [AN¢ 90 8I'1 691 ¥9'C 9Tl 16°S D 1280°86- 1S€1°9¢ YILLYT-D 10TLS
95°9¢ S0°0 0L0 99°0 IL'1 991 LE9 1497 ) $680°86" S681°9C €9LLYTD 00CLS
65°C¢E €00 9L°0 S0 881 vl 181 66'¢ d £6L0°86~ 661C°9C CILLYT-O 661LS
I¥'6¢ 90°0 L9°0 89°0 6L°1 9¢'1 8Tt iy q LYLO'86~ 06¥C9¢ T9LLYT-D 861LS
88°9C 90°0 90 LLO S6'l 98’1 Sy LY H 6%90°86~ Y¥8C79¢C 09LLYT-D L6TLS
8I'I¢E 0°0 L0 960 881 €Sl 91'C or'vy H 7S01°86- 020£'9¢C 6SLLYT-O 961.LS
81°6C €00 18°0 LSO S9'1 8¢'T 69t LL'E H 0€C1'86- 67£€9C 8SLLYTD S611S
1€°0¢ 90°0 ¥9°0 0L0 S6'l L9'1 0S¢ Iy H 66L0°'86~ 170€9¢ LSLLYTD Y61LS
LE0E 00 L80 90 L9 [ ! 93 125 H €LEO'86 968C°9¢C 9SLLYTD €61LS
AL €0°0 ¥9°0 w0 891 (43! 8T'1 08°¢ H 19€0°'86- §95T°9C SSLLYTO 61LS
87°6C 90°0 08°0 Lo 10°C 6L'1 9C'¢ 1494 H SLEO 86" 06CT9¢ YSLLYT-DO I61LS
Ie1¢ S0°0 SL'O 50 (41 161 19°C 80 H 89€0°86- 6661°9C ESLLYTD 061LS
juaasad juaasad juaasad yuaasad juaasad yuaasad yuaasad juaasad
— — — — — — — — Jun~o0ag fuoq Jeq ‘ou ge ‘ou pjal4
IS 91dII d 91daI eN 91dII BIN"9LdII A 91daI 34 9143l €J 91dII IV 9143l

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



53

Table 1

6L1 6l 00¢ 81 8¢ 9T 1SS 8C0 H 79¢€S°L6- €CLO6'ST €108¥C-0 0€0LS
881 @l 8¢ 0r> 9¢¢T 0¢ 9LE 81°0 D IVL1°86- 09¥°9¢ Cr108¥C-D 6201S
¥81 I SSl 0r> v6l 0C 6LE 91°0 D S9L1°86" 109¥°9¢ 1108%C-D 8C0LS
S9¢ 11 144! 14! 20T 01> 98¢ ST0 H EIST'L6- 0L66°'ST 0108%C-D LTOLS
¥0C 81 8LT €1 (433 €C €L9 970 H 6C81°L6™ ¥686°'ST 8008¥C-D 9201S
LET SI SI¢ €1 88¢C 91 €65 STo H 690T L6~ 0896°'ST LOOSYT-D ST0LS
LST LT 09¢ 14! LOE 81 6¢S 9C0 H YE€ST L6 0096°'ST 9008%C-DO ¥C0LS
L1T €C 1453 91 LSy 143 LLS €0 H SE8TL6" ¥096°'ST S008¥C-D €20LS
161 €C 90¢ L1 Iy 0¢ 8Ly €€0 H 161¢°L6™ 6£56°ST $008+C-O CC0LS
(434 IT LTT 01> 69T 0T 66T 970 H TTSE L6 6v¥6°ST €008¥C-D I20LS
L0T 91 §9¢ €1 91¢ 1T LTS €0 H 918€L6™ 6L16°ST 2008¥C-D 020LS
LLT @ S9¢ 81 68 99 LTS €0 H S8IY'L6" 9L16°ST 1008+C-D 610LS
[4Y4 (44 LLT 91 1844 9T LIS 6C0 H LYSY'L6- SY16°SC 0008%C-DO 8T0LS
061 ¥C T 61 619 (43 8¢S €€0 H 168Y°L6~ ¢876'ST 666LYT-D LTOLS
LLT €C 14%3 L1 80S 6¢ 60S €0 H 00TS'L6” 8SC6'ST 866LYTD 910LS
091 144 09¢ 81 8LS I¢ 1494 €0 H €9S’L6" 6£V6'ST L66LYT-D ST0LS
G81 ¥C (1133 L1 S I¢ 6¢S €€0 H 9LLS L6~ 1296°SC 966LYT-D ¥T10LS
6CC @ L8T 14! 9% LT 09S 0€°0 H 0209°L6- 7€66°ST S66LYTD €10LS
781 9T 16¢ L1 8IS 9¢ oLy £€e0 H SLO9 L6~ 6810°9C Y66LYT-O CI0LS
Y91 @ 86¢C L1 6¥S 9¢ 1494 1€°0 H w0v9°L6~ §970'9¢ €66LYTD IT0LS
861 IC 6C¢ L1 9¢y LT 09$ €0 H CILY' L6 L¥¥0°9C T66LYTD 0T0LS
11¢ €C 61¢ LT 60S 6¢ 96 €20 H 990L"L6~ 1€¥0°9¢C 166LYT-D 600LS
681 €C 60¢ 81 6LS I¢ 20S €0 H 86€L°L6™ 61509¢ 066LC-D 800LS
1474 ¥C Y49 91 0rIS I¢ 80S €0 H 61LL L6 7950°9¢ 686LYT-D LOOLS
9T €C 69¢ 91 9474 8¢ LYS Seo H 9v08°L6- 8CLO9C 886LYT-O 900LS
LST Y4 (0143 ST 8¢S 43 LSy €€0 H GGE8'L6" LELO9T L86LYTD S00LS
881 44 $9¢€ 91 YLy 8¢ 1455 €0 H 0298°L6- 9¥80°9C 986LYTD ¥00.LS
661 0or> 99 01> PIT 0r> S6¢ 0T°0 D 609T'86- 669Y°9¢ S86LYT-D £00LS
681 0r> 08 0r> 8CI 0r> Y474 €10 D LOTT 86~ S¥9v'9C ¥86L1¥C-D 00LS
99¢ €l 68 0r> 4! 61 (184 81°0 D) €91°86- LYSY'9C 86LYTD T00LS
yuaasad yuaasad juaasad yuaasad juaasad juaasad juaasad yuaaiad
— — — — — — — — Jyun~o0ag fuoq 1eq ‘ou ge ‘ou pjayy
1Z 9143l A 91dI 1S 91ddl 4N 91dJI U 91dII 1D 91dII ed 91ddl 11 91dII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

54

LST L1 781 1T Y49 94 [45% §To q TLY8'L6- 8LLT'9T €08LYT-D 6CILS
Il Sl LLT 0r> L8T (@ 67y (44 dq LLSS L6~ 95€1°9C 08LYTD 8CILS
991 (44 (443 Cl (439 ge 68¢ 0€0 d 00S8°L6- 6801°9¢ 108L¥T-O LTLLS
44! 1z 10¢ 14! 661 143 0% 620 g C106°L6- 9860°9C 008L¥C-D 9CILS
LLT 81 1474 I1 00¥ 43 (237 970 dq Y106'L6" 98C1°9C 66LLYTD SCILS
€Sl @l 091 0r> I1c 61 YLy 91°0 d 9016°L6~ 18L1°9C 86LLYT-O YCILS
€Sl ST 081 01> SLT (44 997 o q I116°L6" 990T7°9C L6LLYTD €CILS
8¢ 91 0S1 0r> 61¢ 9 (9747 STo dq PI16°L6~ §9€T'9C 96LLYT-D CCLLS
1vC 81 0¢¢ or> See €€ OITI LT0 d 6116°L6- 9697°9C S6LLYTD ITILS
ILT 91 €11 0r> vLT Y4 14744 STo q $8T6°L6" CI8T9C YOLLYT-D 0CILS
€T S1 (44! 0r> 0r¢ 9¢ [\l% €20 dq 0626'L6~ 8Y1¢9C €6LLYTD 611LS
ove 11 €01 or> 981 L1 Sov 81°0 d 1SC6°L6- re 9T COLLYT-O 8I1ILS
(Y44 €l 091 01> 65T 0¢ P8t 170 q P998°L6- 920€'9C T6LLYTD LTITLS
691 €l CLI 0r> (454 0C 09t 020 dq 8€98°L6~ 61LT9C 06LLYT-D 9I1LS
144 61 881 or> [B8% LS £ey 0€0 d LST8'L6- 1€9C°9C 68LLYT-O SIILS
181 €l 9¢1 0r> €€T 81 €9% 61°0 g 1928°L6- I10£°9¢ 88LLYTD YITLS
L1T 0¢ LET 01> 1€¢C 81 (154 0C°0 dq €L8L'L6" 1962°9¢ L8LLYTD €ILLS
€9¢C 81 61¢C (01 (433 143 6¢l 8T0 d 0L8L L6 £997°9¢ 98LLYT-D CILLS
L61 1 L91 01> 1474 1T (444 0T°0 q 698L°L6" SLETIT S8LLYTD ITILS
1€C 61 9¢1 1 I€e (43 8SP 620 dq 98L°L6~ 6L0T°9C Y8LLYT-D OTTLS
1444 Ll SIcC 11 10€ 6C oy 9T0 d 6€8L°L6 €SL1'9C E€8LLYTD 601LS
L8 91 LST 0r> LTE 9¢ 65y 20 q 9I8LL6- 8EV19C I8LLYT-D 80ILS
€Il 61 0S¢T 0r> 0ly LYy 43 §To dq GG8LL6" ¥811°9C 08LLYT-D LOLLS
4@ 0T [X43 91 ovy €€ 661 0€°0 H 080S°L6 6676°ST 0C08¥C-D LEOLS
S 44 [44 (1143 91 0¥ LT ¥s €0 H €8LY'L6" 80S6°ST 6108¥C-D 9¢0LS
574! 61 €0¢ 14! €LE €€ 10S 920 H EStyL6" L8Y6°ST 8108¥C-D S€0LS
1344 144 e 61 6S¢S 143 80¢ €0 H Y61¥°L6- 20S6°ST L108%C-O 7€0LS
0LT €C €0¢ 91 0¢s (43 0SS €0 H 19%¥°L6~ 1€86°SC 9108+C-D £€0LS
v6l1 (44 LS 61 65y LT 999 €0 H YLy L6 L186°ST S108¥C-D €0LS
SLT S¢ 1433 7@ 681 Ie LS Se0 H LY0S L6~ £€8L6'ST Y108¥C-D 1€0LS
juaaiad juaaiad waasad juaaiad waasad aasad aasad juaaiad
— — — — — — — — Jyun~o0ag fuoq 1eq ‘ou ge ‘ou pjayy
1Z 9143l A 91dI 1S 91dIl 4N 91dJI U 91dII 1D 91dII ed 91ddl 11 91dII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



55

Table 1

v61 0r> 16 01> 001 T 16¢ o q G8¢1°86" $66£9C 6€8LYT-D 6SILS
¥SI 0r> SoI1 0r> I€1 €1 8¢y S1'0 dq 8EI1°86" 098€°9C 8E8LYTD 8SILS
LL1T or> [48! or> 091 i4! viv 91°0 d SLIT'86- L19€°9C LESLYT-O LSTLS
661 ST 981 0r> ¥0€ ¥C X% 20 g 66L0°'86~ 997¢€9T 9€8LYT-D 9SILS
6LC I 6 0r> CLI 61 98¢ 020 dq [SL0°86" $£€6€°9C SE8LYTDO SSILS
1€¢ 14! LOL 0r> 16¢ 1T 14594 0 d 669086~ §T8E9C YE8LYT-O PSILS
891 or> 6L 01> S11 81 ¥8¢ €10 q ¥$90°86- 19T €E8LYTD €STLS
161 0r> L9 01> 001> 0r> L9€ cro dq £650°86~ 01+1'9C CE8LYTD CSILS
el or> L or> 001> 0l 98¢ 0ro d 8¢50°'86- LOLY'9T 1€8LYT-O ISILS
S0¢ or> (@A 0r> 611 S1 (1374 €10 q L8Y0°'86~ L66¥°9C 0€8LYC-D 0STLS
91¢C 0r> €L 0r> Stl Sl €8¢ 1°0 dq 50086~ 688C°9¢ 6C8LYTD 6VILS
o1 or> 9L or> vl Sl 08¢ SIo d Se10°86- 20S'9¢C 8T8LYT-O SYILS
89¢ 0or> 38 01> PSI LT Sot LT°0 q L610°86~ 0L0t'9C LT8LYTD LYILS
L8T 0r> LT 0r> ¥91 L1 0cy LT°0 dq S¥70°86" 06+€9C ST8LYTO 9VILS
90¢ Cl 8Pl or> 81¢C (44 L1Y 61°0 d 90€0°86 L6Y€£9C Y8LYT-D SYILS
(443 0or> 06 0r> 91 LT (X474 020 q 66€0'86" 0T¢€9C €C8LYTO PPILS
SSl 0r> 891 01> 0cI 91 68¢ €10 dq [€66°L6" L90€°9¢ 8I8LYTD evILS
L8C 11 88 or> 881 61 SLE 61°0 d £V86°L6~ 8CE9T LI8LYT-O CrlLS
v61 (01 €01 01> €91 S1 Y0t 91°0 q YTLO'LO™ 655€°9C 9I8LYT-D I¥1LS
L1T (01 98 0r> ol 91 86¢ 91°0 dq 7996°L6- S¥8€'9C SI8LYTD OVILS
0l or> 6v¢ or> 8¢CI i4! £8¢ cro d 8CT96°L6- £901°9¢ YISLYT-D 6¢€1LS
961 ST PIT 0r> 8¢CC 61 L8E 61°0 q 6£S6'L6” $95t°9C €I8LYT-O 8CILS
0¢C 0r> L9 0r> 811 91 99¢ €10 dq 68Y6'L6" 1S8%°9C CI8LYTD LELLS
L81 or> €L or> [48! el L9E €ro d 8806°L6~ S6LY'9C T18LYT-O 9¢ILLS
161 T 901 01> vLI L1 9L LT°0 q Pr16'L6- $0St°9C 608L¥YT-D SEILS
eve ll 101 01> L6l Ic [4\i% 61°0 d L9T6'L6™ LTTY' 9T 808LYC-O PELLS
9Ty Cl L11 or> 781 9T LSy LTO d GTEO6'LO LE6E9T LO8LYT-O €eILS
€TC 91 0LT 0r> IT¢ 94 66¢ €C0 q YLEG'LO™ §69¢€'9¢ 908L¥C-D CEILS
[4y! Sl LLT 0r> €0¢ €C 60% €0 T $£€98°L6" 99+T'9T S08LYTD I€LLS
6¢€l 91 LS1 (01 6C¢ 143 18727 Y0 d 99¥8°L6- SS1T 9t Y08LYT-D 0¢ILS
juaaiad juaaiad waasad juaaiad waasad aaisad aasad juaaiad
— — — — — — — — Jyun~o0ag fuoq 1eq ‘ou ge ‘ou pjayy
1Z 9143l A 91dI 1S 91ddl 4N 91dJI U 91dII 1D 91dII ed 91ddl 11 91dII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

56

6CC ST 61¢C 01> §9¢ 0¢ IS o H 0Cr0°'86- 0LT'9C CSLLYTD 681LS
81 Sl 761 0r> 86¢C 54 19747 €0 T LY0°86- 6071°9¢C ISLLYTD 88ILS
Lyl 1T See or> €S 9¢ 10% 0€0 1 7€50°86- ¥C11°9¢ 0SLLYT-D L8ILS
49! @ we IT ¥0S LE Sy 0€°0 ) 1190°86~ $9L0°9C 6VLLYTD 98ILS
8¢ 61 (433 01 0¥ 6¢ L8S 1€°0 dq 9€90°'86- 61509¢ 8YLLYTD S8I1LS
8LI 6C 1433 (0] 61S 8¢ 8727 €0 d 0920°86~ ¥780°9¢C LYLLYT-O ¥8ILS
891 1 $S¢ 4 vTs 93 1444 €0 q LT66°L6~ §680'9¢ OVLLYTD €81.LS
LLT 0¢ we I1 wy 143 S0s 1€°0 dq ¥8S6'L6" SLLO9T YYLLYT-D Z8ILS
81 1T 8¢ 11 cov 6¢ 184 ce0 d 06S6°L6- ¢801°9¢C EVLLYTD I81LS
8¢ 31 081 €1 90¢ (9 [X4S 20 q 9LS6'L6" Y1192 198LYT-D 08TLS
60T 0¢ 081 91 0¢y 8¢ 80 620 dq 6S6°L6™ $0L1°9C 098LtC-D 6L1LS
LIT SI 091 Cl 6S¢C 144 £ey (44 d L6S6°L6 S661°9C 6S8LYT-O SLILS
9LT L1 681 ST 9T¢ ¥C 0St 970 q 2096°L6- 88CC9C 8S8LYT-D LLTLS
e 61 891 14! LLT 54 [¥4% LT0 dq $096°L6~ 665C9¢ LS8LYTD 9LILS
1443 Sl 143! Cl LST 1T 10% ¥C0 H S096°L6~ 668C°9C SS8LYT-D SLILS
49! 0or> Sel 0r> 94! all 89¢ €10 H 8780°86~ Yyit9C YS8LYT-O PLILS
v61 4! 0L1 01> e Sl 90¥ LT°0 H 1611°86" 6877°9¢C €S8LYTD €LILS
191 0l (U8} or> 0cc 91 (444 SIo H S611°86- CLLY'9T CS8LYT-O CLILS
091 0r> 9L 01> IT1 0r> €LE 110 H €781°86- L6LY9T 1S8LYT-D ILILS
0T 0r> LS 0r> 611 01 69¢ €10 H 0961°'86~ ¥681°9C 0S8LYC-O OLILS
9 or> 8¢ or> el I 99¢ S1°0 H 1661°86- 005°9C 6¥8LYT-O 691LS
LTy IT 9CI1 Il 6L1 91 iy 120 H LYL1'86~ 60CS9¢ 8Y8LYT-D 89ILS
(4! 0r> €8 0r> 001> 01> 00t 01’0 H Er 186" §915°9C LY8LYTD L9LLS
(43! or> 88 or> 001> 01> G8¢ 60°0 d 60771°86- 8ISY'9C I8LYT-D 991LS
Sel 0r> o€l 01> €€l €1 6¢y €10 q YELT'86" 095t°9C SY8LYT-O S91LS
6¢l 0r> 78 0r> €01 0r> 9¢h 0r°0 q 870786~ 819¥°9¢ PY8LYT-O Y9LLS
09¢ or> 08 or> (49! I 16€ 91°0 d LLET 86~ §99%°9¢ EV8LYT-D €91LS
0TC @l 66 0r> L61 €1 76¢ LT°0 1 10ST°86- ¥81%°9C Y8LYT-D 911S
1€C I1 Ol 01> 91¢C 81 19 Sro d 0CI1'86- €¢Iy 9T 1¥8LYTC-O I91LS
8¢ or> €6 or> Syl 81 (8% 0C0 d ILET'86" 291v'9¢C 0v8LYT-D 091LS
juaaiad juaaiad waasad juaaiad waasad aasad aasad juaaiad
— — — — — — — — Jyun~o0ag fuoq 1eq ‘ou ge ‘ou pjayy
1Z 9143l A 91dI 1S 91dIl 4N 91dJI U 91dII 1D 91dII ed 91ddl 11 91dII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiw Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J ANdwonoads uorssiuo drwole - ewseld pajdnods AjpAanonpur ‘91 dD]1
{syuQwdfd Jofew g4 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods Ajpanonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H ((2Ud00)S19]) UONBULIO] juownedq ‘g £(2u203S1a]J) UOIIBULIO
ISSIT “T {(oud001]J) uonewIo perjon ‘o opdures [10s mo[aq (§O07) SIOYI0 pue a3ed AQ PaqLIOSIP 1N dI30[09T JIUN” 09L) {SAIFIP [BUIIOAP UI IPMISUO] “BUOT (S90IFIP [BWIAP Ul dpMIIe[ ‘BT LIoquunu “oN]

‘LalqeL



57

Table 1

98¢ Sl 44\ or> 88¢C 8¢ 1 30i4 LT0 1 G8E1'86- ¥66C°9C YLLLYTD 11CLS
1554 0¢ 0€T IT Lyy LE 611 €0 ) 6901°86- €787°9C ELLLYTD 0TCLS
€9¢ 81 0cI 0r> LEE I¢ 86¢ LT0 D 01186~ €€5T9C CLLLYTD 60CLS
L8C 91 LST or> 61¢ ce 8¢y LT0 D) LLIT'86~ 9L1T9C ILLLYT-O 80CLS
4! 0or> €Cl 01> IL1 S1 8¢y S1°0 D TTTI86- 9L81°9C OLLLYT-D LOTLS
S9¢ 61 ww 0r> ILE 99 (1124 0€°0 ) 0LT1°86" 8LST°9C 69LLYTD 90CLS
0cl (44 LSE or> 806 LE £6¢ 6C0 D PEE1'86 S811°9¢ 89LLYT-O S0TLS
1 IC 61¢ (0] SIS 143 14594 620 ) 6LC1°86" 6¥80°9¢ LOLLYTD Y0TLS
Il 44 223 I1 909 9¢ 1444 1€°0 D 8060°86~ 0180°9C 99LLYTD €0TLS
Sel 0T 1443 or> 16¥ Ge 801 670 D) 9680°86~ STI9C SOLLYTD C0CLS
LTT I (0143 01> 88% 6¢ 09¢ 620 D 1280°86- IS€1°9C YILLYT-D 10TLS
SY4 91 061 0r> 333 8¢ 474 STo ) $680°86~ S681°9C €9LLYTD 00CLS
8¢ 91 1€l or> £€6¢C 6C [4%4 §To d £6L0°86~ 661C9C CILLYT-O 661LS
LYT ST €91 0r> 16T 8¢ 60¥ STo q LYL0'86~ 06¥C°9C T9LLYT-D 861LS
9¢T 91 LLT 0r> vee 8¢ (454 §To H 6%90°'86- ¥¥87°9C 09LLYT-D L6TLS
8¢ 91 LEL or> VLT 0€ [48% ST H 7S01°86- 020€'9C 6SLLYT-O 961.LS
61¢C ST ¥61 01> L9T ¥C (444 €C0 H 0€C1'86- 67€€9C 8SLLYTD S611S
874 Sl €91 0r> SI¢ €€ 91 20 H 66L0'86~ 170€9¢ LSLLYTD Y61LS
L81 11 00¢ or> 81¢C 91 611 810 H £L£0°86- 968C°9C 9SLLYTD €61LS
6¢CC €l 811 0r> 144 ¥C 96¢ 170 H 19€0°86- §95T'9C SSLLYTD ¢611S
06T L1 9¢1 0r> 1433 I¢ 9Sy 0€°0 H SLEO'86" 06CT9T YSLLYT-D I61LS
61¢C 4! 0S1 or> 8¢ 144 Sy Y0 H 89€0°86- 6661°9C ESLLYTD 061LS
juaaiad juaaiad waasad juaaiad waasad aasad aasad juaaiad
— — — — — — — — Jyun~o0ag fuoq 1eq ‘ou ge ‘ou pjayy
1Z 9143l A 91dI 1S 91dIl 4N 91dJI U 91dII 1D 91dII ed 91ddl 11 91dII

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|d Aq ‘$0—-£00z Ul Pe10aj|09 sajdwes |10S Jo SasAjeue |eIIWaYI09g

[3yS11 o) 03 UO1}O}OP JO JIWI] AY) UeY SSI SI anfea > ‘uorfjiu Jod syred ‘wdd ‘sjuowd[o Jofew 9| 10J Andwonoads uorssiuo drwole - ewseld pajdnos AjpAanonpur ‘91 dD]1
{spudwdfd Jofew 74 10J Anowondads uorssiud srwoje-Answondads ssew ewse[d pajdnods AjpAnonpur ‘SHV-SINDI SWNIAN][e dUd0[0H ‘H (2Ud00)S19]) UONBULIO] juownedq ‘g £(2ua203S1a]J) UOIIBULIO
ISSIT “T {(2ud001J) uonewIo perjon ‘o opdures [10s mo[aq (5O07) SIOYI0 pue a3ed Aq PaqLIOSIP 1N dI30[09T JIUN 09L) {SAIFIP [BUIIOAP UI IPMISUO] ‘BUOT (SI0IFIP [BWIAP Ul dpmIIe[ ‘BT LIoquunu “oN]

‘LalqeL



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

58

200 Lo 98°0 L8'1 Tt 8¢ 6S°S ) SI198°L6- T8PE9T  98070€-D 6T0 LOLS
200 80 89°0 1'C 4 9¢'Y Se's D L098°L6-  SL8E9T  S80V0E-D 87O LOLS
¥0°0 LLO $9°0 L8'T 8L'1 ISy ILY D 6098°'L6- [€TY'9T  ¥80%0€-D  LTO LOLS
I1°0 60°1 IL°0 60'C €6'l €e'e 80°¢ 9) LTIS'L6-  €TSHIT  €80F0E-D 970 LOLS
€00 S9°0 £9°0 781 69°1 65t (6% ) 0€98°L6-  6LLY'9T  T8OVOE-D STO LOLS
00 LLO Lo |4 (4! 9T'¢ 91'¢ D LL6L'L6-  808Y'9T  180%0€-D +T0 LOLS
200 18°0 650 61°C (@ ! 9I'¢ ) 9L6L°L6~ TESH'9T  080%0€-D €70 LOLS
10°0> L6'0 £€C0 LL'1 STl (] [4h74 D 808L°L6~ 99LE9T  6L0V0E-D  TTO LOLS
10°0> €01 81°0 6L'1 I 9%°0 16°¢ D LOLL'L6-  SILE9T  8LOYOE-D 170 LOLS
00 6L°0 IL°0 81'C €1'e I¥'€ (43S 19) LI9L'L6- 61LE9T  LLOVOS-D 0T0 LOLS
200 68°0 €70 91 19°1 LT°E 89t ) €0SL°L6- 61LE9T  9L0FOE-D 610 LOLS
10°0> S6°0 LT°0 S9'1 S6°0 S 4 €5°¢ D YSYL'L6-  61LE9T  SLOVOE-D 810 LOLS
10°0 L6°0 1€°0 v6'1 9¢'1 19°0 6€Y ) L6EL'L6- 6ILE9T  +LOVOS-D LIO LOLS
10°0> 60 €0 96°1 Se'l LLO 1494 D 9GEL°L6-  618€°9T  €L0V0E-D 910 LOLS
200 L0 8L°0 16°1 ¥0°C vT9 (AN D LLYL'L6= T98E9T  TLOVOE-D SI0 LOLS
€00 €L0 6L°0 98’1 e 9 9'¢ 1 9LYL’L6- 1S8€9T  1L0Y0E-D +10 LOLS
€00 80 L0 L1I'C I1C 60t 6€°S 1 €LSL'L6- TI8E€9T  0LOFOE-D €10 LOLS
100 66°0 LEO ¥0'C Sl L0 €9y 1 YOLL'L6=  S98€9T  690v0€-D  TIO LOLS
10°0 SO'1 €0 |4 €e'l 88°0 (454 ) TOLL'L6- #98€9T  890%0€-D 110 LOLS
€00 €L°0 6L0 L8'1 €0'C LT'L s D 8SSLL6- 60079  L90V0OE-D  0T0 LOLS
200 LLO LLO 681 0T 619 81°¢ D OLSL'L6-  €80Y'9T  990%0€-D 600 LOLS
00 68°0 LT°0 91 6L°0 LT YA 19) SP6L'L6-  800Y'9T  S90¥0€-D 800 LOLS
10°0 S6°0 LT0 7Sl 'l 01l 86'¢ ) 9208°L6- 0809  +90v0€-D LOO LOLS
10°0> 96°0 170 LL'T 4! IS0 L6'E 1 9508°L6-  €SIY'9T  €90¥0€-D 900 LOLS
10°0> S6'0 8C°0 9L'1 8¢'1 ¢80 6€Y ) SL6L'L6= €61¥9T  T90¥0E-D SO0 LOLS
200 £6°0 IS0 [4N4 L9°1 9C'C €8 D TL6L'L6= 0F6£9T  T190v0€-D  +00 LOLS
€0°0 160 ¥€0 80°C LS'T IL°0 €6’y D 696L°L6= LEIE9T  090%0€-D €00 LOLS
200 ¥8°0 S1'0 191 6L°0 80 €T¢ 19) 696L°L6= LE9EIT  6S0Y0E-D  TOO LOLS
200 660 9C°0 681 'l S0 9y 1 668L°L6~ SYEE9T  8S0V0E-D  T00 LOLS
juaaiad juaaiad juaaiad juaaiad juaaiad juaaiad waosad

yun"oag  buoq e ‘ou qeq "ou pjay

S SIV-SINdII BN SIV-SINdII BIN"SIV-SINdII N SIV-SINAII 24 SIV-SINAII D STV-SINII IV SIV-SINII

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

'sexa] ‘Aa||eA apuelg o1y Jamo| ‘sisAjeue Jo poyaw pue Juawsa|d Ag ‘700g Ul pa10a||0o sajdwes |10s Jo sasAjeue |eoIWBY03Y ‘g |qeL



59

Table 2

€00 €L0 90 L8'1 6'1 €0°¢ 6LV H 6699°L6- L8YT9T  0TIY0E-D 8SO LOLS
200 S6°0 8¢0 61 S 9C'1 SI'Y d €8€L°L6- 98YT9T  611Y0€-D LSO LOLS
L0°0 850 89°0 Sl 8S°1 601 90t d 6VI8L6- 9TIT9C  8ITHOE-D 9SO LOLS
IL0 ST 8L0 181 L1 9 89 dq €C8L'L6 9691°9T  LITFOED  SSO LOLS
€00 S0 IL°0 L'1 16°1 1Yy 8V T S96S°L6- 9LYT9T  9I1Y0E-D  #SO LOLS
10°0 60 ¥0 86'1 61’1 €e'l 1434 1 ¥98S°L6-  $E8T9T  SITHOE-D €S0 LOLS
10°0 80 0 €0'C €91 S0 Y9t 1 6SLS’L6- TITEIT  +IIY0E-D  TSO LOLS
200 680 S0 66'1 8L'1 79°'1 88t T 0985°L6~ 6SSE€9C  €IT¥0E-D  1SO LOLS
200 880 890 90°'C 16'1 9'¢ 8I'S 1 €98S°L6-  18LE£9T  LOTFOE-D 0SO LOLS
200 16°0 9t°0 4 99°'1 60 9LV 1 666S°L6- TTOY9T  901+0€-D  6¥0 LOLS
10°0> S6°0 €ro L9°1 L8°0 wo e d 8€19°L6~ SPTHF'9T  SOIYOE-D 870 LOLS
10°0> ¥6°0 e€ro 91 88°0 10 Iv'e dq €919°L6- €ES¥'9T  $OTPOE-D  L¥O LOLS
10°0 I €10 L1 980 6L°0 9Y'¢ dq S619°L6~ TOLY'9T  €01¥0€-D  9+0 LOLS
200 LLO SL0 81'C 1'C eL'¢ s H 0vL9'L6~ T108%°9C  TOIY0ED SHO LOLS
10°0 €60 LT0 L8] S 650 8I'y H LELYL6-  6£SP'9T  TOTHOE-D  +¥0 LOLS
10°0 I Seo 4 LET 60 LEY H €€L9'L6~ LSTF9T  001+0€-D €40 LOLS
100 €60 620 781 SI'T 880 0% H YTLYL6-  TLSE9T  66070€-D THO LOLS
10°0 €60 8¢0 80°C L91 99°0 78t H 1€L9°L6- 99S€9T  860v0€-D 1¥0 LOLS
200 980 ¢so 4 SL'T LET 88V H €L99°L6~ ¥6TE9T  L60Y0E-D  0v0 LOLS
10°0 €01 a4l LL'T LO'T €50 88°¢ H LSELL6= TIEE9T  960¥0€-D 6£0 LOLS
10°0> ¥6°0 €0 8’1 I€1 88°0 9T H 96€L° L6~ TLSE9T  S60V0E-D  8€0 LOLS
10°0 0'1 €€0 I'C 6€'1 IL°0 1454 1 LSEL'L6- SI0V9T  $60v0€-D  LEO LOLS
€00 LLO 880 661 1T°¢C 869 A T 9€€L° L6~ 6TTH9T  €60¥0€-D  9€0 LOLS
10°0> 66°0 I1T0 9L'1 48! €50 S6°¢ 1 8IELL6-  €YSP9T  TEOVOE-D  SE0 LOLS
60°0 611 3740 Ire 12! 6’1 Y9t 1 TTEL'L6-  TISY9T  160v0€-D  #€0 LOLS
¢ro 60 6L°0 LO'C £€0°C I'¢ (1A T G9€L°L6- SE0S9T  060Y0E-D  €€0 LOLS
200 60 €0 981 YTl 69°0 (AN 1 8ISLL6- 9IEF'9T  680v0€-D  TEO LOLS
10°0 S6°0 0 8’1 Tl YL'T €'y ) LLOL'L6= TOSH9T  880¥0€-D [€0 LOLS
200 0’1 vT0 68’1 'l €01 SI'y D 91LLL6~ 6TPP'9T  LSOYOED  0€0 LOLS
juaaiad juaaiad juaaiad juaaiad juaaiad juaaiad waosad

— — — — — — — Jun~0ay fuoq 1e] ‘ou qe ‘ou pjay
S SIV-SINdII BN SIV-SINdII BIN"SIV-SINdII N SIV-SINAII 24 SIV-SINAII D STV-SINdII IV SIV-SINII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

60

700 790 LO'T LO'C §8°C £8 199 1 CLEL'L6-  $61T'9T  0€TH0E-D 890 LOLS
¥0°0 L6°0 ¢80 I1°C 6€°C 129 w6's T YOIL'L6=  6L60°9T  6TIH0€-D  L90 LOLS
S0°0 $9°0 Il ¥0'C €8°C 8T8 $59 q 9169°L6- €£L0°9C  8TIYOE-D 990 LOLS
70°0 L9°0 I ST 66'C S6'9 889 q 8LF9°L6-  8ETT'9T  LTIVOE-D  S90 LOLS
€00 60 €60 44 99°C L9 SN g vI19'L6- #HST9T  9TIF0E-D  +90 LOLS
¥0°0 650 68°0 961 8C'T 709 6v'S q 916S°L6- 8L8I'9T  STIYOE-D €90 LOLS
€00 L0 L9°0 L6'] 96°1 68°¢ oY H 9b9$°L6-  $981°9T  +TIH0€-D  T90 LOLS
200 19°0 8°0 6L'1 891 6C'1 LYy H €LSSL6- 01€T9T  €TIF0E-D 190 LOLS
200 SOl 8C°0 10°C 40! L0 14574 H LTY9Y'L6- €01€9T  TTIYOE-D 090 LOLS
200 160 70 1'C 99°1 880 187 H 6199°L6- 89LT9T  TTIY0E-D 65O LOLS
juaaiad juaaiad juaaiad juaaiad juaaiad juaaiad waosad
T[T G ET) fuoq Jeq ‘ou qe ‘ou pjai4

S SIV-SINdII BN SIV-SINdII BIN"SIV-SINdII N SIV-SINAII 24 SIV-SINAII D STV-SINdII IV SIV-SINII

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



61

Table 2

€0 1T°0 81 81¢ 01 > €C0 ) SI198°L6- T8PE9T  980¥0€-D 670 LOLS
€0 81°0 81 961 9 > o D L098°L6- SL8E9T S80F0E-D  8TO LOLS
€0 81°0 L1 €8t 8 > 120 D 6098°L6- T€TY9T  +80%0€-D LTO LOLS
€0 €T0 81 98y 01 > €T0 D LTI’ L6~  €TSHIT  €80%0E€-D 920 LOLS
€0 81°0 Sl SOy L > 0 D) 0€98°L6- 6LLY'9T T80VOE-D STO LOLS
€0 61°0 6’1 1433 S > 120 D LLOL'L6-  808Y'9T 180%0€-D #T0 LOLS
€0 1T°0 61 0¢s 8 > 1T°0 ) 9L6L'L6~ TESH'9T  08070€-D €20 LOLS
10 1'0 [ 605 14 > L1°0 D 808LL6~ 99LE£9T 6LOFOE-D TTO LOLS
o> N0 Tl 9¢s 14 > 4NV D LOLL'L6-  SILE9T 8LOYOE-D 120 LOLS
€0 o 1'C 9Sy L > vTo D LI9L’L6= 61LE9T LLOYOE-D 0TO LOLS
€0 1o L'l 861 14 > 0 D) €0SL'L6= 61LE9T 9LOYOE-D 610 LOLS
o> 1’0 1 66 14 > 10 D YSYL'L6-  61LE9T  SLOVOE-D 810 LOLS
0 €10 91 €IS 9 > LT°0 ) L6EL'L6- 6ILE9T +LOYOE-D LIO LOLS
20 y10 Sl (1139 9 > 81°0 D 9GEL° L6~ 618€°9T  €LOFOE-D 910 LOLS
€0 10 (@ (V1% 01 > (44 D LLYL'L6-  T98E9T  TLOVOE-D SI10 LOLS
€0 o C 454 9 > vTo 1 9LYL’L6- 1S8€9T TLOYOE-D +I0 LOLS
€0 0 I'g LY 0l > €C0 1 €LSL'L6- TI8E'9T 0LOYOE-D €10 LOLS
20 LT°0 L1 1433 9 > 81°0 1 YOLL'L6=  S98€9T  690%0€-D TI0 LOLS
1’0 cro 91 (01%8 ¥ > LT°0 ) TOLL'L6-  $98€9T 890%0€-D 110 LOLS
€0 61°0 4 ovy 0l > o D 8SSLL6-  600%°9T  L90F0E-D  0T0 LOLS
€0 61°0 |4 ¥9¥ 8 > €C0 D 0LSL'L6=  €80¥'9T 990%0€-D 600 LOLS
1’0 L00 (4! 434 14 > 1’0 D SP6L'L6-  800Y'9T  S90¥0€-D 800 LOLS
1°0 1'0 Pl s 9 > 710 D) 9Z08°L6~ 080%'9C #90¥0€-D LOO LOLS
1’0 1’0 ¥l 61¢ 14 > ST°0 1 9508°L6-  €SIY9T  €90¥0€-D 900 LOLS
1’0 €10 91 939 9 > 81°0 ) SL6L'L6-  €61¥9T T90¥0€-D SO0 LOLS
0 S1°0 81 S0S 9 > 0 D TL6L'L6= 0F6€9T T90v0€-D +00 LOLS
20 LT°0 € 1439 S > 81°0 D 696L°L6-  LE9EIT  090%0€-D €00 LOLS
10> 1’0 I'1 6Ly 14 > 1’0 D 696L°L6~ LE9E9T  6S0F0E-D  TOO LOLS
10 cro 81 8IS S > SI°0 1 668L°L6= SYEE9T  8SOFOE-D  T00 LOLS
wdd wdd wdd wdd wdd wdd yuaasad

— — — — — — — yun"0sy  Buoq 1e] ‘ou qe ‘ou pjay
PO S3IV-SINII !9 SIV-SINdII 297 SIV-SINdII B9 SIV-SINII SV SIV-SINdII BV SIV-SINdII 1L SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



0 81°0 €l ISy 8 > 81°0 H 6699°L6- L8YT9T 0TIF0E-D 850 LOLS
0 81°0 €1 [43% L > 91°0 q €8€L°L6- 98YT9T  61TH0E-D LSO LOLS
€0 (44 1 LEY L > 91°0 q 6V18°L6- 9TIT9T 8IIH0E-D 9S50 LOLS
0 €C0 Pl Y6¢ 8 > 81°0 dq €€8L°L6- 9691°9T LITY0OE-D SSO LOLS
€0 L1°0 91 8¢ 8 > 0 1 $96S°L6= 9LPT9T 9TIH0E-D  #SO LOLS
(40 v1°0 | 00S 1 > LT0 1 ¥985°L6-  +€8T9T  STIF0E-D €S0 LOLS
0 91°0 Sl 99 S > LT°0 1 6SLS’L6- TITE9T +IIF0E-D  TSO LOLS
0 91°0 Sl LY 9 > 0 1 098S°L6-  6SS€9T  €ITH0€-D 150 LOLS
€0 120 Sl 5747 €1 > o 1 €98S°L6- I8LE9T  LOTYOE-D 0SO LOLS
0 81°0 91 S0s 8 > 61°0 1 666S°L6~ TTOY'9T 901+0€-D 6%0 LOLS
10> 800 I I1S S > ero d 8€T9°L6-  SYTF9T  SOTFOE-D  8¥0 LOLS
o> L00 I'T Ly 14 > €10 q €919°L6-  €ESY'9T  +0I¥0E-D  L¥O LOLS
1’0 600 I 019 L > €10 dq S619'L6-  TOLY'9T €0I¥0E€-D 9¥0 LOLS
€0 0 91 13974 L > ¥T0 H 0vL9'L6- T08Y'9T TOTHOE-D  SPO LOLS
20 I1°0 1 LIS 9 > 81°0 H LELO'L6-  6ESY9T  T101¥0€-D b0 LOLS
1’0 4N0) 1 61S L > LT°0 H €€L9'L6- LSTY9T 00I¥0€-D €¥0 LOLS
10 cro 'l (45 14 > v10 H YTLO'L6- TL8E9T 660v0€-D THO LOLS
20 ST°0 91 (43S 9 > 120 H [€L9°L6= 99S€9T 860%0€-D [+0 LOLS
0 91°0 S| L9y 9 > 1T0 H €L99'L6-  ¥6TE9T  L60Y0E-D 0F0 LOLS
10> 11°0 €l s € > S1'o H LSELL6- TIEE9T 960¥0€-D 6£0 LOLS
1’0 o €l 199 S > LT°0 H 9SEL'L6-  TLSE9T  S60F0E-D  8E0 LOLS
0 €10 Sl K38 S > LT°0 1 LSEL’L6- SIOF'9T  $6070€-D LEO LOLS
€0 o 61 08" 0l > §To 1 9¢EL’L6-  6TTFIT  €60F0€-D  9€0 LOLS
10> 1’0 I'T 0€S S > 91°0 1 8IEL'L6-  EVSYOT  TEOFOE-D SEO LOLS
1’0 €10 Pl 999 9 > 81°0 1 TTEL'L6- TISY'9T 160¥0€-D +€0 LOLS
€0 170 81 9Ly L > o 1 SOEL’L6- SE0S'9T  060¥0€-D  €£0 LOLS
1’0 ro ¥l cot S > S1°0 1 8ISL'L6- 9IEY9T  680%0€-D TEO LOLS
1’0 (AN Tl 6LS S > 91°0 ) LL9L’L6- TOSH'9T 88070€-D 1€0 LOLS
10 cro [ LTS L > 91°0 D 9TLLL6" 6THP'9T  L8OFOE-D  0£0 LOLS
wdd wdd wdd wdd wdd wdd juaaiad

yun"o0ag  bBuoq e ‘ou qeq "ou pjay

PO S3IV-SINII !9 SIV-SINdII 29 SIV-SINdII B9 SIV-SINII SV SIV-SINdII BV SIV-SINdII 1L SIV-SINdII

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

62

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



63

Table 2

70 €0 4 1y Cl > LT0 1 CLEL'L6-  $61T°9T O0ETFOE-D 890 LOLS
€0 620 6’1 0TS 4! > 9C°0 1 YOIL'L6=  6L60°9T 6TIFV0E-D  L90 LOLS
¥'0 70 1'C LTy Sl > LT0 dq 9169°L6- €£L0°9T 8TIFOE-D 990 LOLS
70 LT0 €T Sov 0l > 670 d 8L¥9°L6-  8ETT'9T  LTIFOE-D  $90 LOLS
€0 vT0 8’1 (43S 4! > LT0 q vI19L6- ¥HST9T 9TIF0E-D 90 LOLS
70 (44 91 19017 L > €C0 dq 916S°L6~ 8L8I'9T STIFOE-D €90 LOLS
€0 170 €1 197274 8 > 170 H 9b9$°L6-  $981°9C HTIFOE-D  T90 LOLS
20 0 Tl Iy L > LT0 H €LSS’L6- 01€T9T  €TIF0E-D 190 LOLS
1’0 o I'1 ¥9S L1 > 91°0 H LT9Y'L6- €01€9T TTIFOE-D 090 LOLS
0 0 Pl 80S 9 > 81°0 H 6199°L6- 89LT9T TTIFOE-D 65O LOLS
wdd wdd wdd wdd wdd wdd yuaasad
yun—o0ag fuoq Jeq ‘ou qe ‘ou pjai4

PO S3IV-SINII !9 SIV-SINdII 297 SIV-SINdII B9 SIV-SINII SV SIV-SINdII BV SIV-SINdII 1L SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

64

¥0°0 (! 91 9 0¢ L vy ) SI198°L6- T8PE9T 980¥0€-D 670 LOLS
70°0 STl Sl S LT S9 'ty D L098°L6~ SL8E9T S80F0E-D  8TO LOLS
¥0°0 L0T1 (3! > ¥C 6°S L'6€ D 6098°L6- T€TY9T  +80%0€-D LTO LOLS
¥0°0 SIl el > LT ) (444 D LTI’ L6~  €TSHIT  €80F0E€-D 920 LOLS
¥0°0 €01 7Sl &> 144 1'9 L'6¢ D) 0£98°L6- 6LLY'9T T8OVOE-D STO LOLS
¥0°0 Tl 191 S 94 99 "¢y D LLOL'L6-  808Y'9T  180%0€-D #T0 LOLS
¥0°0 811 €81 S 54 99 €Ty ) 9L6L°L6~ TESH'9T  08070€-D €20 LOLS
200 w8 YL &> Sl 8¢ 6'6C D 808LL6~ 99LE9T 6LOFOE-D  TTO LOLS
200> 66'L 'L &> @l 6C ¢'8¢C D LOLL'L6-  SILE9IT 8LOYOE-D 120 LOLS
¥0°0 €Tl 1’81 9 LT L'L 8Ty D LI9L'L6- 61LE9T LLOYOE-D 0TO LOLS
€00 70l 10T &> 1T [ £9¢ D) €0SL'L6= 61LE9T 9LOYOE-D 610 LOLS
200> SL'L 9t > 4! LT 69T D YSYL'L6-  61LE9T  SLOVOE-D 810 LOLS
€00 01 S} > 81 L't 6¢ ) L6EL'L6= 6ILE9T +LOVOE-D LIO LOLS
€00 0l L0l &> 81 9v L'6¢ D 9GEL° L6~ 618€°9T  €L0FOE-D 910 LOLS
¥0°0 ¢TI 991 9 6¢ YL vy D LLYL'L6-  T98E9T  TLOVOE-D SI10 LOLS
S0°0 9Cl1 ¥'0c 9 0¢ L'L 'St 1 9LYL’L6- 1S8€9T TLOYOE-D +I0 LOLS
70°0 9Tl L6l 9 6C 'L [ 4% 1 €LSL'L6- TI8E9T 0LOYOE-D €10 LOLS
€00 cor1 S0l > 61 6t '8¢ 1 YOLL'L6=  S98€9T  690%0€-D TI0 LOLS
€00 9IL’6 98 > 91 I't 9¢ ) TOLL'L6- #98€9T 89070€-D 110 LOLS
70°0 811 4! 9 9T €L 6'Cy D 8SSLL6-  600%°9T  L90F0E-D  OT0 LOLS
¥0°0 SIl 81 S ¥C L9 €Iy D 0LSL'L6=  €80%'9T 990%0€-D 600 LOLS
00> €89 9t > 01 ¥'C ¢ce D SP6L'L6=  800Y'9T  S90¥0€-D 800 LOLS
200 9¢'8 88 &> 14! 3 6C D) 9Z08°L6~ 080%'9C #90¥0€-D L0O LOLS
200 9’8 ¥'8 > ¥l 9°¢ 9'1¢ 1 9508°L6-  €SIY9T  €90%0€-D 900 LOLS
€00 ot 981 > 81 9Y '8¢ ) SL6L'L6-  €61¥9T T90¥0€-D SO0 LOLS
€00 L0l L9l &> [44 [ 17433 D TL6L'L6= 0F6€9T T9040€-D +00 LOLS
€00 [ 991 > IC 9 r'eg D 696L°L6-  LE9E9T  090%0€-D €00 LOLS
00> 989 98 > I1 ¥'C 81T D 696L°L6~ LE9E9T  6S0F0E-D  TOO LOLS
200 9T'6 8 &> 91 (47 8'¢¢ 1 668L°L6= SYEE9T  8SOFOE-D  T00 LOLS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — Jyun 03y Buoq jeq ‘ou qeq ‘ou p|ay
Ul S3V-SINdIJI 8D SIV-SINdII M) SIV-SINdII  SI SIV-SINAII 4D SIV-SINdII 0D SIV-SINdII 3D SIV-SINdII
[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo
‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|
A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



65

Table 2

¥0°0 v'ol1 881 &> €C SES 8¢ H 6699°L6- L8YT9T 0TIF0E-D 850 LOLS
€00 8S°6 7’81 &> L1 Sy |43 q €8€L°L6- 98YT9T  61TH0E-D LSO LOLS
€00 91’6 9'1¢ > 1T 6'¢ gee q 6V18°L6- 9TIT9T 8IIH0E-D 9SO LOLS
¥0°0 S0l 9°LT S €C 9 'y dq €€8L°L6~ 9691°9T LITY0OE-D SSO LOLS
70°0 S0l €l &> S¢ 9 9°¢¢ 1 $96S°L6= 9LPT9T 9TIH0E-D  $SO LOLS
€00 (0] ¥'oT1 > LT Sy vLE 1 ¥985°L6-  +€8T9T  STIF0E-D €S0 LOLS
€00 S SEA > 81 S L'9¢ 1 6SLS’L6- TITE9T +IIH0E-D  TSO LOLS
€00 (S() €€l &> [ 9°¢ 98¢ 1 098S°L6-  6SS€9T  €ITH0€-D 150 LOLS
¥0°0 I'T1 9°LT > ¥ 9 S6¢ 1 €98$°L6- I8LE9T LOTYOE-D 0SO LOLS
€00 S0l SI > @4 ¥ L'LE 1 666S°L6~ TTOY'9T 901+0€-D 6¥0 LOLS
20°0> I'L 8T &> 11 §C LT d 8€T9°L6-  SYTF'9T  SOTHOE-D  8¥0 LOLS
200> 90°L 8 &> IT 94 8T q €919°L6-  €ESY'9T  +0I¥0E-D  L¥O LOLS
200> L LS > 1 6C 6¢ dq S619'L6-  TOLY'9T €0I¥0E€-D 9¥0 LOLS
70°0 LT1 81 S 6C 99 9°¢y H 0vL9'L6- T08Y'9T TOTHOE-D  SPO LOLS
200 868 S8 > L1 I't [43 H LELO'L6-  6ESY9T  101¥0€-D b0 LOLS
€00 1T6 ot > L1 (44 €€ H €€L9'L6-  LSTY'9T 00I¥0€-D €¥0 LOLS
200 888 SL &> 4! L'E Se H YTL'L6- TL8E9T 660v0€-D THO LOLS
€00 L0T1 6'CI > Iz 8¢ S0y H [€L9°L6= 99S€9T 860%0€-D [+0 LOLS
¥0°0 S [ > €C LS 6'LE H €L99'L6-  ¥6TE9T  L60Y0E-D 0F0 LOLS
20°0> cr'8 '8 &> el 6'C £8¢C H LSELL6- TIEE9T 960¥0€-D 6£0 LOLS
200 w6 9L > 91 (44 79¢ H 9SEL'L6-  TLSE9T  S60F0E-D  8E0 LOLS
€00 v'ol1 L0T1 > L1 S84 9t¢ 1 LSEL’L6- SIOF'9T  $6070€-D LEO LOLS
SO0 6°Cl LSl 9 0¢ S'L LY 1 9€ELL6-  6TTFIT  €60F0€-D  9€0 LOLS
200 IS8 9°¢ &> ST cE ¥'0€ 1 8IEL'L6-  EVSYOT  TEOROE-D SEO LOLS
€00 65°6 6'8 > 81 9% €LE 1 TTEL'L6- TISY'9T 160¥0€-D +E0 LOLS
70°0 6’11 [ 9 8¢C 99 81 1 SOEL’L6- SE0S'9T  06070€-D  €£0 LOLS
200 6L'8 86 > Sl L€ (%3 1 8ISL'L6- 9IEY9T  680%0€-D TEO LOLS
200 9L'8 69 > Sl L¢ 43 ) LL9L’L6- TOSH'9T 880%0€-D 1€0 LOLS
200 L8 €6 &> Sl 9'¢ V1€ D 9TLLL6" 6THP'9T  L8OFOE-D  0£0 LOLS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — yun"0sy  Buoq 1e] ‘ou qe ‘ou pjay
Ul S3V-SINdII D SIV-SINdII M) SIV-SINdII S SIV-SINdII 4D SIV-SINdII 09 SIV-SINdII 3D SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

66

90°0 [ S'LT 6 8¢ 86 SIS 1 CLEL'L6-  $61T°9T O0ETFOE-D 890 LOLS
S0°0 vel LT L 0¢ 6L L6y 1 YOIL'L6=  6L60°9T 6TIF0E-D  L90 LOLS
90°0 vel 44 01 8¢ 6 9% dq 9169°L6- €£L0°9T 8TIFOE-D 990 LOLS
90°0 91 661 6 LE €0l 8°9¢ d 8LY9°L6-  8ETT'9T  LTIFOE-D  $90 LOLS
S0°0 (44! vLT L 43 I'6 ¥'Cs q vI19'L6- ¥HST9T 9TIF0E-D 90 LOLS
¥0°0 €Tl S91 9 I¢ L'L L'ty dq 916S°L6~ 8L8I'9T STIFOE-D €90 LOLS
70°0 S0l 8°¢CI &> SC 9 6'0% H 9b9$°L6-  $981°9C HTIFOE-D  T90 LOLS
€00 SL'6 791 > @ LY L'S¢ H €LSS’L6- 01€T9T  €TIFOE-D 190 LOLS
€00 €6 R4 > Sl 8¢ Loy H LT9Y'L6- €01€9T TTIFOE-D 090 LOLS
£0°0 [ [ &> [ 8¢ vy H 6199°L6- 89LT9T TTIFOE-D 65O LOLS
wdd wdd wdd wdd wdd wdd wdd

T GET) fuoq e ‘ou qe ‘ou pjai4

ul S3Y-SINdII  ©9 SIV-SINdII N SIV-SINAII ST SIV-SINdII 1D SIV-SINdII 03 S3V-SINIAII 3] SIV-SINHII

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



67

Table 2

0¥8 Lyl 86 70 09¢ €€ L'vT ) SI198°L6- T8PE9T  980¥0€-D 670 LOLS
0L9 vl 9t S0 ove 4 (a4 D L098°L6- SL8E9T S80F0E-D  8TO LOLS
09 L'11 v'6 8¢°0 LOE 4 8'¢C D 6098°L6- T€TY9T  +80%0€-D LTO LOLS
0¢s 91 ol 10 ILE 4 e D LTI’ L6~  €TSHIT  €80%0E€-D 920 LOLS
081 €l '8 w0 8C¢ €C CEL D) 0€98°L6- 6LLY'9T T80VOE-D STO LOLS
069 Sel S8 I¥°0 8¢ 94 'S¢ D LLOL'L6-  808Y'9T 180%0€-D #T0 LOLS
008 €€l o1 870 0S¢ w 9vC ) 9L6L'L6~ TESH'9T  08070€-D €20 LOLS
0L1 9 L 6€£°0 9T el €91 D 808LL6~ 99LE£9T 6LOFOE-D TTO LOLS
0TI 8 L9 Se0 661 €1 6'S1 D LOLL'L6-  SILE9T 8LOYOE-D 120 LOLS
06L 191 v'ol1 S0 SLE 9¢ (454 D LI9L’L6= 61LE9T LLOYOE-D 0TO LOLS
(01%3 0l 6 8170 96T 0T 1'ce D) €0SL'L6= 61LE9T 9LOYOE-D 610 LOLS
0zl 194 9 9¢€°0 SLT 4 L'yl D YSYL'L6-  61LE9T  SLOVOE-D 810 LOLS
0¢¢ 98 S8 LY'0 €LT 91 6°0C ) L6EL'L6- 6ILE9T +LOYOE-D LIO LOLS
06¢ '8 88 LEO (V74 91 £YC D 9GEL° L6~ 618€°9T  €LOFOE-D 910 LOLS
028 'St L0T1 87°0 ILE 8¢ (474 D LLYL'L6-  T98E9T  TLOVOE-D SI10 LOLS
086 vLT S €0 99% LT 1'9¢ 1 9LYL’L6- 1S8€9T TLOYOE-D +I0 LOLS
0L6 91 901 8170 197474 9T (Y4 1 €LSL'L6- TI8E'9T 0LOYOE-D €10 LOLS
0¢¢ 6 L8 w0 06T L1 |44 1 YOLL'L6=  S98€9T  690%0€-D TI0 LOLS
0S¢ L €8 LEO 9¢C 91 9°0¢ ) TOLL'L6-  $98€9T 890%0€-D 110 LOLS
0LL 9°¢l €01 8¢°0 (4% 6¢C L'yC D 8SSLL6-  600%°9T  L90F0E-D  0T0 LOLS
0¢9 8¢l (01 ¥'0 $S¢€ 8¢ 14 D 0LSL'L6=  €80¥'9T 990%0€-D 600 LOLS
0¢C (44 4S 9¢°0 Sel I1 6'CI D SP6L'L6-  800Y'9T  S90¥0€-D 800 LOLS
061 1'9 69 7€0 S61 el 6°Gl1 D) 9Z08°L6~ 080%'9C #90¥0€-D LOO LOLS
oIl €9 'L 8¢°0 (444 €1 SLT 1 9508°L6-  €SIY9T  €90¥0€-D 900 LOLS
0SI 98 6'8 LY'0 S9¢ L1 ¢0c ) SL6L'L6-  €61¥9T T90¥0€-D SO0 LOLS
00L 811 6 0 S6¢C 61 SIc D TL6L'L6= 0F6€9T T90v0€-D +00 LOLS
0ty S0l 8'6 LY'0 98¢ 61 €C D 696L°L6-  LE9EIT  090%0€-D €00 LOLS
0S¢T S 8¢ €0 IS1 1 4! D 696L°L6~ LE9E9T  6S0F0E-D  TOO LOLS
00¢ L 8 €50 LET Sl L'81 1 668L°L6= SYEE9T  8SOFOE-D  T00 LOLS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — yun"0sy  Buoq 1e] ‘ou qe ‘ou pjay
d S3V-SINdII !N S3V-SINdII 4N SIV-SINdII O SIV-SINAII  UIN SIV-SINII 1T SIV-SINII BT SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

68

08t 14! '8 950 8SC 4 6°0C H 6699°L6- L8YT9T 0TIF0E-D 850 LOLS
06¢ LSl '8 650 LLT L1 L 0T q €8€L°L6- 98YT9T  6TTH0E-D LSO LOLS
08¢ 691 L L0 6LC €C L'LT q 6¥18°L6- 9TIT9T 8IIH0E-D 9S50 LOLS
099 Lyl 9'8 L8°0 L6C 0¢ 8°0C dq €€8L°L6- 9691°9T LITY0OE-D SSO LOLS
09¢ 6'Cl S8 8¢°0 349 144 €6l 1 $96S°L6= 9LPT9T 9TIH0E-D  $SO LOLS
08¢ 8'8 '8 9¢€°0 6vC 81 661 1 ¥985°L6-  +€8T9T  STIF0E-D €S0 LOLS
(184 66 6'8 w0 LT 61 9°1¢ 1 6SLS’L6- TITE9T +IIF0E-D  TSO LOLS
00S €1l 6 S0 Ive 7@ 9°CC 1 098S°L6-  6SS€9T  €ITH0E-D 150 LOLS
0SL €SI S'6 170 6LE 94 €€T 1 €98$°L6- I8LE9T LOTYOE-D 0SO LOLS
09¢ 811 8'8 70 8¢¢ 61 Cee 1 666S°L6~ TTOY'9T 901+0€-D 6%0 LOLS
001 8 1'9 8¢°0 129! Cl PAdl d 8€T9°L6-  SYTF9T  SOTHOE-D  8¥0 LOLS
0CI (44 9 9¢€°0 691 Tl 9°¢I1 q €919°L6-  €ESY'9T  +0IH0E-D  L¥O LOLS
0SI 9t 99 wo 02t Cl 91 dq S619'L6-  TOLY'9T €0I¥0E€-D 9¥0 LOLS
059 9°¢l L 8170 8LE 9T ¥'SC H 0vL9'L6- T08Y'9T TOTHOE-D  SPO LOLS
09C 9L 8L 70 s6¢ S1 €61 H LELO'L6-  6ESY9T  T101¥0€-D b0 LOLS
(I143 6 8L 6£°0 €LT 91 861 H €€L9'L6-  LSTY9T 00I¥0€-D €¥0 LOLS
0S¢ L9 L LEO 9¢t 14! 61 H YTL'L6- TL8E9T 660v0€-D THO LOLS
(187 L6 L6 S0 S6¢ 81 ¥T H [€L9°L6= 99S€9T 860%0€-D 140 LOLS
0¢s 911 6 S0 SI¢ 1T 9'CC H €L99'L6-  ¥6TE9T  L60Y0E-D 0F0 LOLS
0I¢ SL 89 9¢€°0 61 el 8°¢CI H LSELL6- TIEE9T 960¥0€-D 6£0 LOLS
0s¢T L €8 ¥'0 IS¢ 91 y6l H 9SEL'L6-  TLSE9T  S60F0E-D  8E0 LOLS
0S¢ 6L L8 70 €LT L1 ¥'1C 1 LSEL’L6- SIOF'9T  $6070€-D LEO LOLS
0SL Sl I'TT £9°0 Y0 133 6'9C 1 9¢EL’L6-  6TTFIT  €60F0€-D  9€0 LOLS
0TI ¥'9 89 w0 20¢ 14! 691 1 8IEL'L6-  €VSY9T  TEOFOE-D SEO LOLS
0v¢ 8 8 §40] S9C 81 €1e 1 TTEL'L6- TISY'9T 160%0€-D +E0 LOLS
008 611 9'6 15°0 €LE 8¢C 9vC 1 SOEL’L6- SE0S'9T  060¥0€-D  €£0 LOLS
06T 69 €L ¥'0 61C 91 81 1 8ISL'L6- 9IEY9T  68070€-D TEO LOLS
01¢C 99 €L LEO 6¢CC SI 8°LI ) LL9L’L6- TOEH'9T 88070€-D 1€0 LOLS
091 V'L L 90 £eC 91 I'LT D 9TLLL6" 6THP'9T  L80FOE-D 0€0 LOLS
wdd wdd wdd wdd wdd wdd wdd

yun"o0ag  bBuoq e ‘ou qeq "ou pjay

d S3IV-SINdII !N SIV-SINdII AN SIV-SINdII O SIV-SINdII YN SIV-SINdII !T SIV-SINdII BT SIV-SINdII

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



69

Table 2

00t°T 8'¢C 9Tl L80 1439 (44 I'ec 1 CLEL'L6-  $61T°9T O0ETHOE-D 890 LOLS
020°1 Tz 611 ¢80 S0s 143 98¢ 1 YOIL'L6=  6L60°9T 6TIF0E-D  L90 LOLS
010°1 194 Cl 90 LSy 9% 6'6C dq 9169°L6- €£L0°9T 8TIFOE-D 990 LOLS
ove'T £0¢C (a4} L0 €S 197 L'1g d 8L¥9°L6-  8ETT'9T  LTIFOE-D  $90 LOLS
0S8 791 Tl 60'1 20S 8¢ 0¢ q vI19L6- #HST9T 9TIF0E-D 90 LOLS
0€0°1 191 v'oI1 90 80% 0¢ 9°¢¢ dq 916S°L6~ 8L8I'9T STIFOE-D €90 LOLS
0€8 €l 7’6 12\ 86¢ 144 144 H 9b9$°L6-  $981°9C HTIFOE-D  T90 LOLS
0Ly IT €L 6£°0 LAT IC I'1¢ H €LSS’L6- 01€T9T  €TIF0E-D 190 LOLS
00T €01 6L s0 y1T 91 £¢T H LT9Y'L6- €01€9T TTIFOE-D 090 LOLS
0LE 611 7’6 S0 1443 61 8T H 6199°L6- 89LT9T TTIFOE-D 65O LOLS
wdd wdd wdd wdd wdd wdd wdd
yun—o0ag fuoq Jeq ‘ou qe ‘ou pjai4

d S3IV-SINdII !N SIV-SINdII AN SIV-SINdII O SIV-SINdII YN SIV-SINdII !T SIV-SINdII BT SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



10> 0S¢T 91 €L €80 €YL I'LT D SI198°L6- T8FE9T 98070€-D 670 LOLS
10> Sol 9C 9 L9°0 6'SL 6°Cl D L098°L6- SL8E9T S80V0E-D 870 LOLS
10> S91 Tl 6'S SL0 8'69 LT ) 6098°L6-  T€TY9T ¥80¥0€-D LTO LOLS
10> 061 Pl €9 L8°0 99L S'LT D LTIS'L6-  €TSHIT  £€8010E-D 920 LOLS
10> ol 61 LS L0 1'89 97l ) 0€98°L6-  6LLY'9T T80VOE-D STO LOLS
o> 081 Sl 99 L0 S6L €6l D LL6L'L6=  808Y'9T 180+0€-D #T0 LOLS
10> L1 |4 ¥'9 88°0 6L 8'0C D 9L6L°L6- TESHF'9T 0800€-D €20 LOLS
10> 8¢l 80 €€ 150 L09 9¢l D 808L°L6~ 99LE£9T 6LOFOE-D TTO LOLS
10> LET 80 8T 8S°0 1'29 'l ) LOLL'L6=  SILE9T 8LOVOE-D 120 LOLS
10> IL1 1'C L €80 ['18 91 D LI9L'L6-  61LE9T LLOVOE-D 0TO LOLS
10> CLl €l 1Y 290 £€9 4! ) €0SL°L6= 6ILE9IT 9LOYOE-D 610 LOLS
10> 6Cl1 L0 L't 6%°0 665 811 D YSYL'L6-  G6ILE9T  SLOVOE-D 810 LOLS
10> St Tl vy ¥9°0 I'¢L 9! D L6EL'L6- 6ILE9T +LOVOS-D LIO LOLS
10> 8¢l 'l Sy £9°0 I'cL 61l D 9GEL°L6-  618€°9T  €LOVOE-D 910 LOLS
o> 80¢ A L L8°0 €LL L'ST ) LLYL'L6=  T98E9T TLOVOE-D SI10 LOLS
10> 961 Sl S'L 80 6'C8 891 1 9LYL'L6- 1S8€9T 1L0V0E-D +I10 LOLS
10> €61 Sl L 160 3 I'LT 1 €LSL'L6- T98E9T 0LOYOE-D €10 LOLS
10> Syl 4! L'y 99°0 6CL 49! T VOLL'L6-  S98€9T  6900€-D TI0 LOLS
10> 99| I 't 90 8'CL ad! 9) TOLL'L6- $98€9T 890%0€-D 110 LOLS
10> 1344 Sl 'L 80 6'vL SOl D 8SSL°L6=  600¥°9T L90F0E-D 010 LOLS
o> 90T LY 89 6L°0 YL S91 ) OLSL'L6=  €80¥'9T 990+0€-D 600 LOLS
10> €el 60 €C 6v°0 (SESS 1ol 19) SP6L'L6~  800Y'9T  S90¥0€-D 800 LOLS
10> 6¢€1 60 73 8¢°0 SYS £l ) 9708°L6- 080%'9C $900€-D LOO LOLS
10> €el 60 43 S50 9 €Cl 1 9508°L6-  €SI¥9T  €9040€-D 900 LOLS
10> €Sl 'l % $9°0 769 81 D SL6L'L6~  €61¥'9T TI0F0E-D SO0 LOLS
10> 91 'l 1Y 690 8'CL L9l D TL6L'L6= 0F6£9T T190v0€-D +00 LOLS
o> 44! ! s SL0 S6L 1T ) 696L°L6=  LEIE9T 0900€-D €00 LOLS
10> 611 60 (e 90 8'LS L'ST 19) 696L°L6~ LE9EIT 6S0Y0E-D  TOO LOLS
10> LEL I 8¢ 90 eIL 4! 1 668L°L6~ SYEE9T 8SOFOE-D T00 LOLS
wdd wdd wdd wdd wdd wdd wdd

yun"0ag  Buo e ‘ouqe]  -oupal

8l S3IV-SINdII IS S3IV-SINAII  US SIV-SINdII  3S SIV-SINdII 4SS SIV-SINdII 94 SIV-SINdII dd SIV-SINdII

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

10

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



n

Table 2

10> 0L1 Pl Y 9L°0 $'69 8'0C H 6699°L6- L8YT9T 0TIYOE-D 850 LOLS
10> 161 Sl I'v L0 8°0L (443 q €8€L°L6- 98%T9T 61TH0E-D LSO LOLS
10> (S 74 91 S 96°0 9°LS 606 q 6¥18°L6- 9TIT9T 8IIF0E-D 9SO LOLS
10> (443 Sl 8¢ L0 ¢'89 'Sl q €€8L'L6- 9691°9T LITY0OE-D SSO LOLS
10> 9¢1 L'l 9 9L°0 89 61l 1 S96S°L6=  9LVT9T 9TIFOE-D +SO LOLS
10> LET 60 Sy €9°0 969 ST T ¥98S°L6-  ¥E8TIT  STIF0E-D €S0 LOLS
10> ¢t 'l S €9°0 TSL oYl 1 6SLS’L6- TITE9T +I1¥0E-D TSO LOLS
10> LS1 €l 1Y L0 ceL SOl 1 098S°L6~  6SSE€9T  €ITH0E-D TS0 LOLS
10> P91 L1 6'S 160 €L SLT T €98S°L6- I8LE9T LOTYOE-D 0SO LOLS
10> 8¢ (44 S 780 6CL ¥ €T 1 666S°L6~  TTOY'9T 901+0€-D 6¥0 LOLS
10> 91 L0 [ 6170 £'8¢ I'TI q 8E€T9°L6-  SYTF'9T SOTHOE-D 8¥0 LOLS
o> 8CI 90 T S50 LSS [ q €919°L6- €E€SV'9T  ¥OIY0E-D L¥O LOLS
10> 1€l L0 1'C $5°0 L'6S €SI q S619'L6-  TOLY'9T €01H0€-D 9¥0 LOLS
10> 791 Sl S9 SLO TSL (49! H 0vL9'L6- TO8Y'9T CTOTHOE-D SHO LOLS
o> €el I e 90 €¢9 el H LELY'L6-  6ESY9T  101+0€-D #¥0 LOLS
10> (49! (@ L€ €9°0 I'L9 €€l H €€L9°L6-  LSTY'OT 00I1¥0€-D €v0 LOLS
10> 6Cl 80 e 960 659 "¢l H YTLIL6-  TL8E9T 660V0€-D THO LOLS
o> 84! Sl s SL0 L, €LI H [€L9°L6- 99S€9T 860v0€-D I¥0 LOLS
10> P91 Pl S 690 SoL R4 H €L99°L6-  ¥6TE9T  L60YOE-D 0v0 LOLS
10> 124! L0 6'C 8¢°0 6'19 €l H LSELL6= TIEE9T 960V0€-D 6£0 LOLS
10> 4! I'1 6'¢ LSO €99 vel H 9SEL'L6-  TLSE9T S60H0E-D 8€0 LOLS
10> (49! Tl vy $9°0 8'€L Sl 1 LSEL'L6- SIOF'9T +60¥0€-D LEO LOLS
10> (44 8¢ 9'L L80 9'6L L9l 1 9€ELL6-  6TTFIT  €60V0€-D 9€0 LOLS
o> o€l L0 e 50 $'€9 L1 T 8IELL6-  EVSY'OT TEOFOE-D SE€0 LOLS
10> 181 I % ¥9°0 0L Syl 1 TCEL'L6- TISY'9T 1600€-D +€0 LOLS
10> 761 91 89 80 ¥'SL SLI 1 S9EL’L6-  SE0S°9T  060F0€-D  €€0 LOLS
10> Sel 80 9°¢ LSO €S9 vel 1 8ISL'L6- 91EH'9T 68070€-D TEO LOLS
10> S91 I 9°¢ £€9°0 S¥9 el D LL9L'L6- TOEHF'9T 880+0E-D 1€0 LOLS
10> Sl 'l €€ LSO 1'S9 el D 9TLLL6- 6THP'9T L8OVOE-D 0£0 LOLS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — uun"0ag  buoq 1e] ‘ouqe]  -oupjay
9L S3V-SIdII IS SIV-SINdII US SIV-SINdII IS SIV-SINdII  9S SIV-SINdII 94 S3V-SINdII 4d SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



10> 1443 €T €6 SOl 706 £0¢ 1 €LEL'L6- $6TIT9T O0ETHOE-D 890 LOLS
o> [X43 6’1 S'L $0°T 898 861 T VOIL'L6-  6L60°9T 6TIV0E-D  L90 LOLS
10> 90¢ ST ) €Tl ¥'C6 [\ q 9169°L6- €£L0°9T 8TIYOE-D 990 LOLS
10> 6LC €T 1°01 0T 001 6'0C q 8L¥9°L6- SETT'9T LTIFOE-D $90 LOLS
o> €1¢ ST 6L 160 698 't g YI19'L6- #HST9T 9TIF0E-D 90 LOLS
10> €T 9T 'L 88°0 ¥'8L 6'L1 q 916S°L6- 8L8I'9T STIYOE-D €90 LOLS
10> 91 V'L 9°¢ £8°0 €L 90T H 9b9$°L6-  $981°9T HTIH0E-D 90 LOLS
o> 6Cl1 6’1 6t L0 LY 'ty H €LSS°L6- 0I€T9T €TIYOE-D 190 LOLS
10> LST (4! e 86°0 1'69 €<l H LT99'L6- €01€9T TTIYOE-D 090 LOLS
10> 8¢l Sl [ 69°0 1'6L €81 H 6199°L6- 89LT9T TTIH0E-D 65O LOLS
wdd wdd wdd wdd wdd wdd wdd

yun—0ag fuoq e ‘ou e ‘ou pjayy

8l S3IV-SINdII IS S3IV-SINAII  US SIV-SINdII  3S SIV-SINdII 4SS SIV-SINdII 94 SIV-SINdII dd SIV-SINdII

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

72

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



3

Table 2

19 €91 80 S9 91 90 8 D SI198°L6- T8FE9T 98070€-D 670 LOLS
9¢ 91 90 [4 Sl 90 9L D L098°L6- SL8E9T S80V0E-D 870 LOLS
4% Lyl 60 9¢ A 0 9L ) 6098°L6-  T€TY9T ¥80¥0€-D LTO LOLS
49 661 60 LY Sl 90 L'L D LTIS'L6-  €TSH'IT  £€8010E-D 920 LOLS
144 vyl L0 1474 7'l S0 L ) 0€98°L6-  6LLY'9T T80VOE-D STO LOLS
LS €91 €0 9% 91 90 9L D LL6L'L6=  808Y'9T 180+0€-D #T0 LOLS
L L'ST 80 9% Sl 90 L'L D 9L6L°L6- TESHF'9T 0800€-D €20 LOLS
8¢ 6 0 [43 I'1 70 6t D 808L°L6~ 99LE£9T 6LOFOE-D TTO LOLS
9T 7’8 70 9¢ I'T ¥'0 LY ) LOLL'L6=  SILE9T 8LOVOE-D 120 LOLS
€9 TLI I IS Sl 90 8L D LI9L'L6-  61LE9T LLOVOE-D 0TO LOLS
(44 €l L0 133 el S0 L9 ) €0SL°L6= 6ILE9IT 9LOYOE-D 610 LOLS
(44 8 ¥°0 94 I ¥'0 44 D YSYL'L6-  G6ILE9T  SLOVOE-D 810 LOLS
LE 6'CI 90 €€ ! S0 €9 D L6EL'L6- 6ILE9T +LOVOS-D LIO LOLS
9¢ 6'Cl S0 €€ 7'l S0 89 D 9GEL°L6-  618€°9T  €LOVOE-D 910 LOLS
65 691 60 99 91 9°0 LI ) LLYL'L6=  T98E9T TLOVOE-D SI10 LOLS
69 S'LT 60 €< 91 90 €8 1 9LYL'L6- 1S8€9T 1L0V0E-D +I10 LOLS
99 VLI 80 [49 91 90 8 1 €LSL'L6= T98E9T 0LOYOE-D €10 LOLS
(014 el 90 g€ €1 S0 9 T VOLL'L6-  S98€9T  6900€-D TI0 LOLS
99 (4! S0 I¢ Tl S0 9°¢ 9) TOLL'L6- $98€9T 890%0€-D 110 LOLS
9¢ 691 80 Y 9’1 90 6'L D 8SSL°L6=  600¥°9T L90F0E-D 010 LOLS
9 791 80 9¢ Sl 90 S'L ) OLSL'L6=  €80¥'9T 990+0€-D 600 LOLS
IC YL 0 61 60 70 e 19) SP6L'L6~  800Y'9T  S90¥0€-D 800 LOLS
6¢ 6 0 54 'l 70 LY ) 9708°L6- 080%'9C $900€-D LOO LOLS
8¢ 66 90 LT 'l ¥'0 S 1 9508°L6-  €SI¥9T  €9040€-D 900 LOLS
8¢ Tl S0 99 €1 S0 1’9 D SL6L'L6= €61¥'9T TI0¥0E-D SO0 LOLS
5 6'¢cl L0 (04 7'l S0 99 D TL6L'L6= 0F6£9T T190v0€-D +00 LOLS
(74 9°¢1 L0 99 Sl N0 L ) 696L°L6=  LEIE9T 0900€-D €00 LOLS
¥C 6L 0 0T [ 70 't 19) 696L°L6~ LE9EIT 6S0Y0E-D  TOO LOLS
Ie €11 S0 §3 ¢l 70 'S 1 668L°L6~ SYEE9T 8SOFOE-D T00 LOLS
wdd wdd wdd wdd wdd wdd wdd

— — — — — — — uun"0ay  buoq 1e] ‘ouqe]  -oupjay
Uz S3V-SINdII A SIV-SINdII M SIV-SINdII A STV-SINII N STV-SINII 1L SIV-SINII YL SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



99 vel 80 9% €l S0 1’9 H 6699°L6- L8YT9T 0TIYOE-D 850 LOLS
144 @l 90 143 el S0 9°¢ q €8€L°L6- 98%T9T 61TH0E-D LSO LOLS
€S €Tl 90 8% 91 ¥'0 v's q 6¥18°L6- 9TIT9T 8IIF0E-D 9SO LOLS
(7 Sel L0 €< 91 S0 79 q €€8L'L6- 96919 LITY0OE-D SSO LOLS
[4 Vel 80 149 €l S0 99 1 S96S°L6=  9LVT9T 9TIFOE-D +SO LOLS
4% Tl 90 LE Tl 0 6'S T ¥98S°L6-  ¥E8TIT  STIF0E-D €S0 LOLS
9% I'¢l L0 (1% €l S0 ¥'9 1 6SLS’L6- TITEIT +I1¥0E-D TSO LOLS
0S I'vl L0 194 €1 S0 L9 1 098S°L6~  6SSE€9T  €ITH0E-D TS0 LOLS
49 'St L0 St ! S0 'L T €98S°L6- I8LE9T LOTYOE-D 0SO LOLS
0S €€l L0 (47 €1 S0 99 1 666S°L6~  TTOY'9T 901+0€-D 6¥0 LOLS
0¢C 8 €0 144 I 70 14 q 8E€T9°L6- SYTF'9T SOTHOE-D 8¥0 LOLS
0¢ 8L 70 €C I ¥'0 % q €919°L6- €E€SV'9T  ¥OIY0E-D L¥O LOLS
€C L'8 0 (44 1 ¥'0 9Y q S619'L6-  TOLY'9T €01H0€-D 9¥0 LOLS
6S 91 L0 139 Sl 90 9'L H 0vL9'L6- TO8Y'9T CTOTHOE-D SHO LOLS
143 Al S0 €€ 1 ¥'0 9°¢ H LELY'L6-  6ESY9T  101+0€-D #¥0 LOLS
93 9CI S0 (43 81 S0 9°¢ H €€L9°L6-  LSTY'OT 00I1¥0€-D €v0 LOLS
Ie 801 S0 6C 1 S0 'S H YTLIL6-  TL8E9T 660V0€-D THO LOLS
4% I'ST L0 LE Sl 0 'L H [€L9°L6- 99S€9T 860v0€-D I¥0 LOLS
8Y 9°¢l L0 St ¥l S0 69 H €L99°L6-  ¥6TE9T  L60YOE-D 0v0 LOLS
74 I'e 0 0cC I 70 Sy H LSELL6= TIEE9T 960V0€-D 6£0 LOLS
€€ 911 90 43 €1 S0 8¢ H 9S$EL'L6-  TLSE9T S600E-D 8€0 LOLS
6¢ 8°CI 90 (43 €1 S0 9 1 LSEL'L6- SIOF'9T +60v0€-D LEO LOLS
65 €81 I [4 4 90 9'8 1 9€ELL6-  6TTFIT  €60V0€-D 9€0 LOLS
94 9'6 70 ¥C I ¥'0 6t T 8IELL6-  €VSY'OT TEOFOE-D SE0 LOLS
LE Cl 90 9¢ €l S0 99 1 TCEL'L6- TISY'9T 1600€-D +€0 LOLS
29 9°¢l 60 LE 9’1 90 6'L 1 S9EL’L6-  SE0S°9T  060F0€-D  €€0 LOLS
43 801 S0 €C 'l ¥'0 9°¢ 1 8ISL'L6- 91EH'9T 68070€-D TEO LOLS
6¢ S 90 I¢ Tl 70 6t D LL9L'L6- TOEHF'9T 880+0E-D 1€0 LOLS
6C 0f1 0 0¢ 1 70 [ D 9TLLL6- 6THP'9T L8OVOE-D 0£0 LOLS
wdd wdd wdd wdd wdd wdd wdd

yun"0ag  Buo e ‘ouqe]  -oupal

UZ SIV-SINdIl A SIV-SINdII M SIV-SINdII A SIV-SINAII N SIV-SINII 1L SIV-SINdII YL SIV-SINdII

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

14

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



15

Table 2

68 1T €1 ¢8 7T L0 6 1 €LEL'L6- $6TIT9T O0ETHOE-D 890 LOLS
9L Lel I'T 79 (A9 9°0 I'6 T VOIL'L6-  6L60°9T 6TIV0E-D  L90 LOLS
L8 I'1c Pl 88 ¥'C L0 01 q 9169°L6- €£L0°9T 8TIYOE-D 990 LOLS
€6 ¥'ec 'l 78 ¥'C 80 801 q 8L¥9°L6- SETT'9T LTIFOE-D $90 LOLS
SL €61 I'1 9L (44 90 ) g vI19L6- #¥ST9T 9TIF0E-D 90 LOLS
L9 891 I 19 L1 90 6L q 916S°L6- 8L8I'9T STIYOE-D €90 LOLS
0L 8Vl 80 [4 7'l S0 L H 9b9$°L6-  $981°9T HTIH0E-D T90 LOLS
S9 L'1T 90 (94 I'T N0 9 H €LSS°L6- 0I€T9T €TIYOE-D 190 LOLS
0¢ €Il L0 8¢ €l S0 1’9 H LT99'L6- €01€9T TTIYOE-D 090 LOLS
61 8Vl L0 Iy Sl S0 L H 6199°L6- 89LT9T TTIH0E-D 65O LOLS

wdd wdd wdd wdd wdd wdd wdd
yun—0ag fuoq e ‘ou e ‘ou pjayy

UZ SIV-SINdIl A SIV-SINdII M SIV-SINdII A SIV-SINAII N SIV-SINII 1L SIV-SINdII YL SIV-SINdII

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



Sl 611 LT LO°E 10°0> 8L°L (01 D SI198°L6- T8FE9T 98070€-D 670 LOLS
I 196 8T 8L'C 10°0> 76°'S L9°6 D L098°L6-  SL8E'9T S800E-D 870 LOLS
80°1 166 ene LY'C 10°0> LT9 868 ) 6098°L6-  T€TY9T ¥80¥0€-D LTO LOLS
€l'l 6 €T ¥9°C 100> 9% 66'8 D LTI’ L6~  €TSHIT  €8010E-D 920 LOLS
601 78°6 1Z@ LET 10°0> 19 7€'8 ) 0€98°L6- 6LLY'9T T8OVOE-D STO LOLS
[ 6'8 6v'C ILC €00 6€Y St'6 D LL6L'L6=  808Y'9T 1800€-D #T0 LOLS
I 859 69°C 98°C 10°0> €61 SL'6 D 9L6L°L6~ TESHF'9T 0800€-D €20 LOLS
6€°0 68°C 91'C [t 10°0> 89°0 €L D 808L°L6~ 99LE£9T 6LOFOE-D TTO LOLS
€0 LET T Sl 10°0> 9°0 L ) LOLL'L6=  SILE9T 8LOVOE-D 1T0 LOLS
(44! 4N LT ¥0°¢ 100> 69t o1 D LI9L'L6-  61LE9T LLOVOE-D 0TO LOLS
9L°0 L 8C'T 1€7¢C 10°0> 194 99°8 ) €0SL°L6= 6ILE9IT 9LOYOE-D 610 LOLS
€€0 v6'1 LT'C 11 10°0> €9°0 689 D YSYL'L6-  G6ILE9T  SLOVOE-D 810 LOLS
$5°0 81t LY'C I'C 10°0> €80 €S8 D L6EL'L6- 6ILE9T +LOVOE-D LIO LOLS
960 89°¢ 4 S0C 10°0> SOl '8 D 9GEL°L6-  618€'9T  €LOVOS-D 910 LOLS
8¢'1 €l €€'T 66'C 10°0> 168 S8'6 ) LLYL'L6=  TI8E9T TLOVOE-D S0 LOLS
Il Y1l §9'C LT¢ 100> L9 ¥'oI1 1 9LYL'L6- 1S8€9T 1L0V0E-D +I10 LOLS
6C'1 1ol §9°C SO'¢ 10°0> ILS 1°01 1 €LSL'L6= T98E9T 0LOYOE-D €10 LOLS
€9°0 STy €S'C [ 10°0> S6°0 8L'8 T VOLL'L6-  S98€9T  6900€-D TI0 LOLS
$5°0 eL'¢ 44 661 10°0> LT'T LY’ 9) TOLL'L6- $98€9T 890%0€-D 110 LOLS
vl 14! ¥CTT L6'C 10°0> €01 88°6 D 8SSL°L6=  600¥°9T L90F0E-D 010 LOLS
€1 Tl LT ¥8°C 10°0 958 956 ) OLSL'L6=  €80¥'9T 990+0€-D 600 LOLS
1€°0 iy 961 (44! 100> 81 879 19) SP6L'L6~  800Y'9T  S90¥0€-D 800 LOLS
8170 Se'¢ €T 8C°1T 10°0> 8¢ YL ) 9708°L6~ 080%'9C $900€-D LOO LOLS
LEO ¥9°C LT'C ¥9°1 10°0> IL°0 LS'L 1 9508°L6-  €SI¥9T  €9040€-D 900 LOLS
60 SL'e LT 90°C 10°0 40! [4A D SL6L'L6~ €61¥'9T TI0F0E-D SO0 LOLS
980 919 16°¢C £€eeT 10°0> 10°¢ 788 D TL6L'L6= 0F6€9T T190v0€-D +00 LOLS
Ss0 (4% 9¢'C S0'C 10°0> I¢T 798 ) 696L°L6=  LEIE9T 0900€-D €00 LOLS
8C°0 433 [\N4 (! 100> 89°0 €9 19) 696L°L6~ LE9EIT 6S0Y0E-D  TOO LOLS
LY'0 e T (41 10°0> L0 10°8 1 668L°L6~ SYEE9T 8SOFOE-D  T00 LOLS
waasad juaaiad juaaiad juaaiad juaasad aasad juaaiad
— — — — — — — yun—0ag fuoq e ‘ou e ‘ou pjayy
06N 44X 107 44X 01 44X €07°4 44X €024) ddX 0ed J4X €02lv 44X

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

16

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



17

Table 2

10°1 v'ol1 L1'C S 100> 6L9 L9'8 H 6699°L6- L8YT9T 0TIYOE-D 850 LOLS
8L°0 66’ e 20T 10°0> IL'1 £'8 q €8€L°L6- 98%T9T  61TH0E-D LSO LOLS
wl ol 69'1 S¢T 10°0 L'ST oL g 6¥18°L6- 9TIT9T 8IIF0E-D 9SO LOLS
9¢'1 9°¢l (4! IS¢ 10°0> 76°8 LS’ q €€8L'L6- 96919 LITY0OE-D SSO LOLS
€Tl 6'11 1'C LL'T 100 9 90°6 1 S96S°L6=  9LVT9T 9TIFOE-D +SO LOLS
89°0 IS¢ ¥'C €1'e 10°0> 181 178 T ¥98S'L6-  ¥E8TIT  STIF0E-D €S0 LOLS
IL°0 8St 6v'C 9¢'C 100> €L0 L8’ 1 6SLS’L6- TITEIT +I1¥0E-D TSO LOLS
60 909 61'C 6S°C 10°0 (@ 9T'6 1 098S°L6-  6SSE€9T  €ITH0E-D TS0 LOLS
40! L9'8 (994 89°C 10°0> S8Y SS'6 T €98S°L6- I8LE9T LOTYOE-D 0SO LOLS
LLO YA 86T 6v'C 10°0> €Tl LO'6 1 666S°L6~  TTOY'9T 901+0€-D 6+0 LOLS
ST0 L9'] y1I'C SE'l 10°0> 960 299 q 8E€T9°L6- SYTF'9T SOTHOE-D 8¥0 LOLS
90 €0'C vI'e 9¢'T 10°0> 950 959 g €919°L6- €E€SV'9T  ¥OIY0E-D L¥O LOLS
§To 19°C 81'C LT 100> 60'1 €99 q S619'L6-  TOLY'9T €01H0€-D 9¥0 LOLS
el S¥'6 65°C 86'C 10°0> 1Y L6'6 H 0vL9'L6- TO8Y'9T CTOTHOE-D SHO LOLS
IS0 16°¢ e 0°C 10°0> 780 (4R H LELO'L6-  6ESY9T  101+0€-D #¥0 LOLS
650 L'e 44 S6'l 10°0> 1 90°8 H €€L9°L6-  LSTY'OT 00I1¥0€-D €v0 LOLS
S0 e €e'e YL'T 10°0> 171 CLL H YTLIL6-  TL8E9T 660V0€-D THO LOLS
99°0 €r's €9°C 1494 10°0> 60 6 H [€L9°L6- 99S€9T 860v0€-D I¥0 LOLS
w01 6¢°L ¥9°C ILC 100> 1$°¢ S9°6 H €L99°L6-  ¥6TE9T  L60YOE-D 0v0 LOLS
9¢€°0 ¥C'C Y4 91 10°0> L0 SI'L H LSELL6- TISE9T 960V0€-D 6£0 LOLS
LSO 99°¢ 1€e 66'1 10°0> wl S1'8 H 9SEL'L6-  TLSE9T S60V0E-D 8€0 LOLS
19°0 60t 86T I'C 10°0> 86°0 658 1 LSEL'L6- SIOF'9T +60v0€-D LEO LOLS
7Sl Vel 9¢'C 6l'¢ 10°0 S6'6 0ol 1 9€ELL6-  6TTFIT  €60V0€-D 9€0 LOLS
170 9IW'C ene LS'T 10°0> Lo 9¢’L T 8IELL6-  €VSY'OT TEOFOE-D SE0 LOLS
Lo 6'S we 10°C 100> €5C 8¢'8 1 TCEL'L6- TISK'9T 1600€-D +E0 LOLS
7El 896 9¢°C 68°C 10°0> LEY L6 1 SOEL’L6-  SE0S°9T  060F0€-D €€0 LOLS
6v°0 Ire €e'C L1 10°0> 88°0 9S’L 1 8ISL'L6- 91EV'9T  68070€-D TEO LOLS
99°0 ves €1 ELT 10°0> 9°¢ YL D LLOL'L6- TOEHF'9T 880+0E-D 1€0 LOLS
70 60°¢ €C'e 99°1 10°0> 9C'1 6C'L D 9TLLL6- 6THP'9T L80VOE-D 0£0 LOLS
juaasad yuaasad yuaasad yuaasad yuaaiad juaasad yuaaiad
— — — — — — — yun—0ag fuoq e ‘ou e ‘ou pjayy
06N 44X 107 44X 01 44X €0¢°4 44X €024) ddX 0ed X €02lv 44X

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



[4:u! L1 8T 14 10°0> 911 Cl 1 €LEL'L6- $6TIT9T O0ETHOE-D 890 LOLS
(450! el 9T €5°¢ 10°0> 10°6 [ T VOIL'L6-  6L60'9T 6TIV0E-D  L90 LOLS
L6'1 8'LI 9¢'C iy 10°0 I'¢l ! q 9169°L6- €£L0°9T 8TIYOE-D 990 LOLS
6'1 91 L9C [ 10°0> £6'6 LTl q 8L¥9°L6- SETT'9T LTIFOE-D $90 LOLS
65’1 el 87T LL'E 10°0> €6 SIl g YI19'L6- #HST9T 9TIF0E-D +90 LOLS
SN 14! we 9C’¢ 10°0> 178 oI q 916S°L6- 8L8I'9T STIYOE-D €90 LOLS
81T 1’01 T 96'C 10°0> 45 ¥T'6 H 9b9$°L6-  $981°9T HTIH0E-D 90 LOLS
160 LS 1ze 5744 10°0> 6L'1 958 H €LSS°L6- O0I€T9T €TIYOE-D 190 LOLS
€70 e we L1 100> SL0 96°L H LTI9Y'L6- €01€9T TTIYOE-D 090 LOLS
IL°0 LS 65°C w'C 10°0> 'l (440 H 6199°L6- 89LT9T TTIH0E-D 65O LOLS
aasad juaaiad juaaiad juaaiad juaasad aasad juaaiad
— — — — — — — yun—0ag fuoq e ‘ou e ‘ou pjayy
06N 44X 107 44X 01 44X €0¢°4 44X €024) ddX 0ed X €02lv 44X

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

18

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



L]

Table 2

10°0> 0> 69 6%°0 L'19 81°0 96°0 90°0 ) SI198°L6- T8YE'9T 98040E-D 620 LOLS
10°0> 0> Y L0 9°¢9 S1°0 [Nt SO0 D L098°L6~ SL8E9T S80Y0E-D 87O LOLS
10°0> 0> 'L S0 9°L9 1’0 w1 S0°0 ) 6098°L6-  1€TF'9T #80v0€-D LTO LOLS
100> 0> L'y 6¥°0 8'89 110 8¢'1 S0°0 D LTI’ L6~  €TSF'IT  €80V0E-D 970 LOLS
10°0> 0> vy wo 6'L9 11°0 ¢80 70°0 D) 0€98°'L6~ 6LLY9T T80Y0E-D STO LOLS
10°0 0 S 8¥°0 189 S1'0 SO'1 S0°0 D LL6L'L6-  808%'9T 180v0€-D +T0 LOLS
10°0 0 8¢ 870 TEL 81°0 S S0°0 ) 9L6L° L6~ TE€SP'9T 080v0€-D €70 LOLS
10°0> 0> L'e wo 1'C8 00 STl 70°0 D 808L°L6~ 99LE9T 6L0V0E-D TTO LOLS
10°0> 0> 8'C 1€°0 £¢es €0°0 8¢'1 ¥0°0 ) LOLL'L6-  8ILE9T 8LOVOE-D 120 LOLS
10°0 0 9 S0 799 81°0 60'1 S0°0 D LT9L°L6-  61LE9T LLOVOE-D 0TO0 LOLS
10°0> 0> 't wo €IL LO°0 611 70°0 D) €0SL'L6= 61LE9T 9LOVOE-D 610 LOLS
100> 0> €T ¥€0 8'¢8 00 €e'l €00 D YSYL'L6-  61LE9T  SLOVOE-D 810 LOLS
100> 0> 4 170 reL LO0 14! ¥0°0 ) L6EL'L6- 61LE9T ¥LOVOE-D LIO LOLS
10°0> 0> L'e ¥v0 88L 900 8¢’ 70°0 D 9GEL'L6-  618€9T €L0Y0E-D 910 LOLS
10°0> (4] L S0 1'6S 61°0 86°0 90°0 ) LLYL'L6=  TI98E'9T TLOYOE-D SI0 LOLS
100> 0 6t €50 L'19 o I L00 1 9LYL'L6- 1S8€°9T 1LOVOE-D #10 LOLS
10°0 0 S'L €50 €9 61°0 SO'I L00 1 €LSL'L6= TI8E'9T 0LOVOE-D €TI0 LOLS
10°0> 70> g¢ ¥'0 ¥'8L 80°0 6¢'1 S0°0 T YOLL'L6-  S98€°9T  690v0€-D TIO LOLS
100> 0> €€ €0 6L 80°0 17! ¥0°0 1) TOLL'L6- +98€°9T 890v0€-D 110 LOLS
10°0> 0 96 S0 9¢ 810 70°1 70°0 D 8SSL°L6= 60079 L90V0OE-D 010 LOLS
10°0> €0 L 870 €19 1°0 w1 S0°0 ) 0LSL'L6=  €80%'9C 990v0€-D 600 LOLS
100> 0> L't ¥T0 818 900 (44! €00 D SP6L'L6~  800F'9C  S90v0€-D 800 LOLS
10°0> 0> A% €€0 08 S0'0 LT €00 D) 9708°'L6~ 080v'9C +90¥0€-D LOO LOLS
10°0> 0> € €€0 T8 €00 €1 ¥0°0 T 9508°L6-  €STH'9T  €90v0€-D 900 LOLS
100> 0> Ly 170 L'6L 10°0> €e'l S0°0 ) SL6L'L6~ €61¥'9T T90Y0E-D SO0 LOLS
10°0> €0 6'¢ wo 8'¢L 91°0 LT'T SO0 D IL6L'L6~ 0V6£9T T90¥0€-D +00 LOLS
200 €0 L'¢ Se0 I'vL 600 611 90°0 ) 696L°L6~  LEYEIT 090¥0€-D €00 LOLS
100> 0> 8T o v'€8 00 811 00 D 696L°L6- LE9E'9T  6S0Y0€-D  TO0 LOLS
10°0> 0> 9'¢ 9¢0 €08 S00 W'l £0°0 1 668L°L6~ SPEEIT 8SOY0E-D 100 LOLS
wdd wdd wdd waosad waasad juaaiad juaaiad waosad

— — — — — — — — Jun~ 09y fuoq Jeq ‘ou ge ‘ou pjal4

SYVAD BH SYVv 8§ SYV sy <0l d44X 20'S 44X G02d 44X 0ZeN 44X OUIN d4X

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

80

10°0> 0> I'L 8¢°0 999 110 96°0 S0°0 H 6699°L6- L8YT9T 0TIY0E-D 8SO LOLS
10°0> 0> S LEO 8'LL 60°0 1A 90°0 d €8€L°L6- 98YT9T  61TH0E-D LSO LOLS
10°0 0 [4S Se0 908 1°0 €L0 S0°0 q 6V18°L6- 9T1T9T 8II1H0E-D 950 LOLS
10°0 0> S 70 €09 S1'0 PS1 S0°0 dq €E8L'L6- 9691°9C LITHOE-D SSO LOLS
10°0 0 99 ¥v0 S¥9 €10 9L°0 SO0 1 S96S°L6=  9LYT9T 9TTH0E-D +SO LOLS
10°0> 70> L'¢ ¥'0 'L 600 Tl ¥0°0 T ¥985°L6-  ¥E8T9T SITHOE-D €50 LOLS
10°0> 0> 6'¢ ¥'0 €8L 80°0 LO'T €00 1 6SLS’L6- TITEIT HIIH0E-D  TSO LOLS
10°0 0> vy 610 ShL 11°0 9C'1 90°0 1 098S°'L6-  6SSE9T  €ITH0E-D  T1SO LOLS
10°0 o> 1ol 6¥°0 8'89 81°0 8I'1 90°0 T €986°L6-  I8LE9T LOTFOE-D 0SO LOLS
10°0 0> 9°¢ LY'0 €9L €10 (43! 90°0 T 666S°L6~  TTOP'9T 901+0€-D 6¥0 LOLS
10°0> 0> 7T (4] ¥'¢8 200 9¢'1 €00 d 8€T9°L6-  SYTF9T SOTHOE-D 840 LOLS
10°0> 70> ST 1€°0 818 €0°0 PeT €00 q €919°L6- €ESH'9T  OIF0E-D LbO LOLS
10°0> 0> [4S €0 v'€8 00 6¢'1 €00 d S619°L6~ T6LY'IT £01H0€-D 9¥0 LOLS
10°0> 0> Y 150 99 SIo 10°1 90°0 H 0vL9'L6~ T08Y9C TOTHOE-D SH0 LOLS
10°0> 70> 6'¢ 0 S6L 900 PeT ¥0°0 H LELO'L6-  6€SH'9T  101¥0€-D +¥0 LOLS
100> 0> 6'¢ LEO v'6L LO0 8¢'1 ¥0°0 H €€L9'L6-  LSTY9T 001+0€-D €40 LOLS
10°0> 0> 8¢ 7€0 08 00 9¢'1 70°0 H YTLIL6-  TL8E9T 660¥0€-D THO LOLS
10°0 0 % 70 99L 600 STl 90°0 H [€L9°L6- 99S€9T 860%0€-D 1+0 LOLS
10°0> 0> SES S0 6'0L cro (44! 90°0 H €L99'L6-  $6TE9T  L60YOE-D 0v0 LOLS
10°0> 0> e SE0 6'C8 90°0 LE'T 70°0 H LSEL'L6= TISE9T 960¥0€-D 6£0 LOLS
10°0> 0> 6T ¥'0 7’08 90°0 8¢'1 ¥0°0 H 9SEL'L6-  TLSE9T S60v0€-D 8€0 LOLS
10°0> 0> €€ 8¢°0 v'8L 600 wl S0°0 T LSEL'L6- SI0P'9T ¥60v0€-D LEO LOLS
10°0> €0 '8 50 SLS 810 SOl 90°0 1 9€EL'L6"  6TTHIT  £60¥0€-D 9£0 LOLS
10°0> 0> 1744 €0 e $0°0 LET ¥0°0 T 8IELL6-  €YSY9T T60VOE-D SE0 LOLS
100> 0> L'y ¥'0 6vL LO0 LS'T ¥0°0 1 TCEL'L6~  TISY'9T 160v0€-D #€0 LOLS
10°0 0> €L 61°0 99 61°0 vl e€ro 1 SOEL’L6-  SE0S9T 060v0€-D €£0 LOLS
10°0> 70> (44 1€°0 78 80°0 6C'1 S0°0 T 8ISL'L6- 9IEY9T  6800€-D TEO LOLS
10°0> 0> 8¢ SN0) 99L 700 z 'l €0°0 ) LLOL'L6- T0EF'9T 880v0€-D T1€0 LOLS
10°0> 0> [ Se0 918 0°0 7el €00 D 9TLL'L6" 6T¥Y9T  L8OY0E-D 0£0 LOLS
wdd wdd wdd waosad waasad juaaiad juaaiad waosad

— — — — — — — — Jun~ 09y fuoq Jeq ‘ou ge ‘ou pjal4

SYVAD BH SYVv 8§ SYV sy <0l d44X 20'S 44X G02d 44X 0ZeN 44X OUIN ddX

[3y311 o3 03 UO1OP JO W] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 10jAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10j Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuaW[Q Jofew ()] 10} 90UISAION]J ABI-X SAISIdASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uorssiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUI0[OH ‘H (2Ud00)S19]) UOneULIO] juownedq ‘g £(2u20)S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (SO07) SIOYIO pue a3ed AQ PaQLIOSIP S)UN O130[093 IIUN 09N {SIIFOP [BWIOAP Ul IPMIZUO] ““FUOT $S9IFOP [BUIIOAP UI “OpmiNe I8 “Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



81

Table 2

200 (] L6 LS0 6y €0 180 80°0 1 €LEL'L6-  $61T°9T 0€TH0E-D 890 LOLS
200 70 T 19°0 8'9¢ 20 LT 80°0 T VOIL'L6-  6L60°9C 6TIY0E-D L0 LOLS
10°0 70 I 950 €Ly 20 L8°0 L00 d 9169°L6- €€L0°9T 8TIYOE-D 990 LOLS
200 0 1'6 850 9°0S 8T0 L8°0 80°0 d 8L¥9°'L6- 8ETT'9T LTIYOE-D S90 LOLS
200 €0 801 LSO 8'6¢ 61°0 (48! L00 q YI19'L6-  ¥PST9T 9TIH0E-D +90 LOLS
10°0 €0 ¥'e IS0 6'8S €C0 ¥8°0 L00 dq 916S°L6- 8L8I'9T STIYOE-D €90 LOLS
700 0 9 150 699 61°0 £6°0 90°0 H 9b9S°'L6-  +981°9C +TIY0E-D 790 LOLS
200 0> 8¢ ¥'0 O LL (AN0) L0 90°0 H €LSS’L6- 01€T9T €TIF0E-D 190 LOLS
100> 0> I'e 6£°0 6’18 00 'l €00 H LT99°L6- €01€°9T TTIYOE-D 090 LOLS
10°0 0 A% 7v0 €9L 80°0 8C'1 90°0 H 6199°L6- 89LT9T TTIY0E-D 65O LOLS
wdd wdd wdd waosad waasad juaaiad juaaiad waosad
— — — — — — — — Jun~ 09y fuoq Jeq ‘ou ge ‘ou pjal4
SYVAD BH SYVv 8§ SYV sy <0l d44X 20'S 44X G02d 44X 0ZeN 44X OUIN d4X

[3y311 o1y 03 UO1OP JO III] OY} ULY SSI[ ST anjeA > fuorfrw Jod sued ‘widd (Anodrow 1ojAnowonoads uondiosqe drwoje - Jodea pjoo

‘SYVAD wdd SH ‘wnrudes pue oruasie 10§ Anowonodds uondiosqe orwoe ‘Syy wdd og pue vy wdd sy {(uontusi uo ssoy) (O] Pue SJuUSW[Q Jofew ()] 10J 90UISAION]J ABI-X OAISIAASIP ITUI[OABM ‘TYX
{SIUQWIRR 74 10J Anowondads uoissiwd orwoje-Anawondads ssew ewise[d pajdnod Ajpanonpur ‘SHV-SINDI SWNIAN][ QUd0[OH ‘H ((2Ud00)S19]) UoneULIO] juownedq ‘g £(2u2003S13]J) UOIIBULIO|

A1SSIT “T {(oUa001J) uonewIo perjon ‘o opdures [10s Mo[aq (5O07) SOYI0 pue a3ed Aq PaQLIOSIP S)UN O130[093 IIUN 09N {SIAIFOP [BWIOAP Ul IPMISUO] ““FUOT $S9IFOP [BUIOAP UI “OpmiNe] I8 ‘Ioquunu “oN]

panuiuo)—sexa| ‘As||ea apuelg o1y Jamo| ‘sisAjeue Jo poyiaw pue Juawsa|a Ag ‘700g Ul pa10a||0a sajdwes |10s Jo sasAjeue |eoIWBY208Y ‘g 3|qel



(44! 0] ey 98¢ 1'0¢ LSI €11 9L 0r'6 €CSl 8L91 L'ST  8¢6 766 v's wdd g4 SAV-SNDOI

Tl 0S LOSTT  $LTT  9L8 10$ 10c 01 L'¥6€ 8'TEY $'SLS 10S  ObLI 0781 08  wdd 4 SHV-SINJOI
wil S0 T Tot st L1189  T8E  696F €91°01 90t 11 LT L8l Tl ST wdd N SAV-SINDOI
Tl 10 Tl 8Tl or €8 9 L€ 09°C 'L 16'L €8 L6 Szl 8T wdd  gN SAV-SINAOI
Tl 00  TTI  $60 890  6F0  FEO0 610  LETO 09t°0 9150 6v'0  1TT €¢T zro wdd QW SAV-SINAOI
(44! S 065  S9S LTy L6T  6LI 901 8911 6'69C 1°L0€ L6T SIS €09 88  wdd N SHV-SIJOI
wl I 6€ 9¢ T L1 4! L '8 691 L'81 L1 g€ 6€ v wdd [T SAV-SINDDI
Tl S0 6'1€  90¢ €9 TTT 6SI LTI $8's 95°0T 0r'1C Tl I€e L€g 901 wdd v SAV-SINDOI
01 200 900 900  ¥00 €00  TO0> <TO0> 1070 9€0°0 8€0°0 00 00 90°0 200 wdd NI SAV-SINDOI
Tl SO0 I¥ST  OLEl 0611 €€6  #v9  TLY  €LOE 899'8 816 €€6  L9II ST €8°¢ wdd v SAV-SINAOI
Tl S0 T 19T LLT LTl LL It OL11 0911 8I'v1 LTl 6'STl 9971 L0 wdd  ND SAV-SINAOI
(44! SO0  LS6  SK8 009  66€ LbT €51 $8T'T 0r8'€ Wy 66'€ 168 796 89°0 wdd  §O SAV-SINdOI
Wl I 9Cc€ 06T  0€T 081 Ol 99 StL 9L'S1 0S°LT 81 g€ o S wdd YD SAV-SNIDI
Tl 10 1€6 T8 099 0TS 06T 9971 8€T'T LSt'Y €20°S Ts 8 v'6 vl wdd 0D SAV-SINDOI
wl SO0 8TI9 ¥¥'8S  0€6r 0£0v  0¥'8T  OI'IT  LSETI LST'LE 81€°6¢€ cor  SLY ) L1 wdd gD SAV-SINDOI
41 10 S0 ) €0 T0 10 o> 110 $T0 LTO €0 90 L0 10 wdd @O SAV-SIAOI
Tl 00 LZO  STO 610  ST0 600 900 90°0 vET0 9%1°0 SPI'0 LTO 1€°0 00 wdd 1 SAV-SINAOI
wl 10 €T 6’1 91 €1 80 90 90 91'l STl €1 61 v'T S0 wdd  gg SAV-SIAOI
44! S L9 TS 08y 65t 0v e €LL vyt St $8¢y  08L 080°T 00¢ wdd Vg SHV-SINdOI
Tl I 0T €l 8 S € z 8¢ v's €9 S 81 0T z wdd SV SAV-SINDOI
wil 100 8T0 LTO €0 610 €10 800 90°0 LT0 81°0 610 170 8T°0 L0°0 % 1L SHV-SINdOI
Tl 100 S0 TIO SO0 €00 200  [00> 600 ¥0°0 90°0 v00 1L TLo 100 % S SAV-SINAOI
Tl 100 1€T  6I'1 880 €0 090  I¥0 1€°0 Lo 9L'0 €L0 19T v6'T LT0 % VN SHV-SINdOI
wl 100 I€T 80T  #80 850 0€0  ¥I'0 1€0 8%°0 85°0 850 I¥'1 ST 01°0 % DN SHV-SIAOI
wl 100 T€T LI'T 00T 88T  6¥1  6I1 €€°0 €Ll 9L’ 881 791 9¢'C vL0 % 3 SAV-SINAOI
Tl 100 vL'T SST  €0CT 19T 860 850 ¥9°0 0F'1 Sl 19T  0£¢ 6LT 6v°0 %  dd SHY-SINdOI
wi 100 ITPL  +I'IT 908  8TE  8TT  1€0 8¢ 98'C L9 8T¢  TLII 7691 020 % VO SHV-SINdOI
Tl 100 SS9 179 LS €9t  vTE  0€T 6T 61t or't €9v W $$'9 €81 % TV SHV-SINdOI
Junod? uonoaep 66 G6 SL 05 G¢ ] uoneinap ueaw ueaw
aduieg o yu| plepUElS  91119W09  onaWMY ueipaly ofuey wnuixep wnwiul syuupn Juawa|y
lamoq sa|iuaalad

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

82

[1yS11 23 0) UMOYS UOT}O)P JO JIWI] JOMO] ) UBY) SSI[ ST anjeA > cuor[iwt 12d syued ‘wdd Guoo
-10d ‘0 tsyuowold Jofew 9 10 Anowonoads uorssiud orwore-ewse[d pajdnos Ajpanonpur ‘g O SIUAWI[ 74 J0J ANOwW01dads UOISSID d1oje-Anowonodds ssew-ewse[d pajdnos Ajoanonpur ‘STV-SINIDI]

'sexa| ‘As||eA apuelg o1y J18mo| ‘F0Z pPUe £00g Ul Pa1aa||od sajdwes [10S 10} S}Nsal [eoNAjeUR Jo SB|IUSIIad pue SOISIIRIS BlBLIBAILN € d|qeL



83

Table 3

44! 01 (1137 (443 1T €02 0L1 SET +0'19 79°'%0C sTeie €0 69¢€ (447 €I wdd \AZ 91d0I1
€11 01 9T T 0T Sl I 01> v $8°91 €YLI LT 61 6T 0T wdd A 91dOI
i 01 69¢ €s¢ 10€ 891 €Il €L I'L6 SSILT 68°S61 891  SIg TLE Ls  wdd AS 91dDI
S 01 61 81 €1 01>  0I> 0I> 667 Y0P1 SEvl 4! Tl (44 01 wdd N 91dDI
Wi 0l  96'L0L 09°S9S 00vLy 0SvEr 00 10F 00°L9E  TO6Y'E8 18S°Thy  6LY St Syey 118 o111 66  wdd Ve 91d0I
Tl 100 SE€0  €£0 00 $T0  LI'O  TIO 0L0°0 70 vET0 ¥T0 970 SE0 60°0 % IL 91dDI
44! 100  +S'8¢ $ELE  09€E  SS6T  €0VT  HE6L  169°S 9TT'8C SI88T  SPS6T  tIT ¥9'8¢ YT LI % IS 91dOI
GET 100 +vI'0  TILO 800 SO0 TO0 100 8€0°0 S¥0°0 850°0 S00 LIO 81°0 10°0 % d 91d0I
i 100 9¢C  8I'T L80  0L0 850  THO 80€°0 11L°0 vSL0 S690 9T 16'C LTO % VN 91dDI
€T 100 #0°'L09 09'TSS 009¢y 0S'68C 00481 09111 8P I¥I  9LL'6LT  89TEIE $'66T 61§ 619 001 % NI 91dDI
Tl 100 LTI 601 80 090 I€0  ¥I0 01€0 1870 0850 $65°0 1€ 0¥'1 60°0 % DN 91dDI
Tl 100 LTT #1C 161 8.1  L¥T  6I1 00€°0 0L9'1 6691 8L'T  L9I e LLO % M 91d0I
44! 100 08C 09°¢ 9I'c 09T 00T 190 959°0 W'l 16S°1 9T  $€T $8'T 1$°0 % 4 91dDI
vel 100  TLLS O0F8€ 001€ 0S+HC  00LL 100> 90€6 Iv6'€C L95°ST §'sT 9¢ 99 0T % D 91dDI
i 100 6T%I  IFIT 908 0TE 0TI  I€0 8¢ 16L°C 4CRY TE  TWLI LT 70 % VO 91d0I
Wi 100 €€9 TS 1ITs 1€y 60€  6CC SITT L86°¢ 8LV 1€y +9v $9 98'l % TV 91d0I
wi I 8€1 96 L IS 6T L1 16'8T 09°st 9L'TS Is 01C 0ce 01 wdd N7 SAV-SINdOI
Tl 10 v’z 00¢ 891  tvTl 6L $'s LL8Y Al 80S°CI YTl 9Ll 6'1C 7 wdd X" SHV-SINOI
44! 10 Tl I'l 60 90 0 0 2670 1550 $79°0 90 I'l €1 0 wdd M SAV-SINDDI
@4 I 88 08 19 (4% 9T 91 68°0C SI6¢€ 6T Y S'Iv 6L 6 €1 wdd A SHV-SINDI
i 10 8T LT 1T Sl I L0 ¥59°0 SIH'T §SS'T ST TT 8T 90 wdd 0 SAV-SNADI
Tl 10 L0 L0 90 S0 €0 €0 TET0 SEV0 SSH0 §0 S0 L0 T0 wdd L SAV-SINOI
Tl 0 80l  T0I S8 €9 vy 6'C 65€°C vL8'S 6£€°9 €9 €38 801 ST wdd  HI SAV-SIOI
Wi S0 €LLE L09E  8E0E  OELl  €SIT  LYL 7866 S6'SLI 61'10C  S6'TLL  S'Eve L6€E S'€S wdd  YS SAV-SINOI
44! 10 €s 8'C 6'1 vl 01 S0 €680 611 €IS 1 €S LS 0 wdd NS SAV-SINDOI
Tl 10 $6 98 L9 0°¢ 8'C 91 98T'C 0LTY L8y S T8 $'6 €1 wdd DS SAV-SNDI
i S00 90t  vIT €60  SLO 950  TFO 8LL0 €€L°0 928°0 SLO 988 91’6 €0 wdd  gS SAV-SINdDI
Tl T0 I'S6  T68 v8L €69  0€S 8T HTSI 09'%9 1599 ST69  SYL 66 6vc  wdd gy SAV-SIOI
Junod? uonoaep 66 G6 SL 05 G¢ ] uoneirap ueaw ueaw

ajdwies Jo yuui| T T ——" ueipaly ofuey wnunxep wnwiull syuupn juawia|y

amo Sa|nuadiad

[1yS11 23 0) UMOYS UOT}O)P JO JIWI] JOMO] ) UBY) SSI[ ST anjeA > cuor[iwt 12d syued ‘wdd Guoo
-10d ‘0 tsyuowold Jofew 9 10 Anowonoads uorssiud orwore-ewse[d pajdnos Ajpanonpur ‘g O SIUAWI[ 74 J0J ANOwW01dads UOISSID d1oje-Anowonodds ssew-ewse[d pajdnos Ajoanonpur ‘STV-SINIDI]

panuiuo)—-sexa| ‘As||ea apuelg o1y 18mo| ‘y00z pPue £00g Ul Pa1oa|jod sajdwes [10S 10} s}Nsal [eonAjeue Jo s3|U8aIad pue SOISIIRIS BlBLIBAIUN € d|qeL



89 0S  0TILET 0071201 SCL Sly 0S¢ 0TI 66L°€0€  9YLCO¥ Ly1'sey Sy 00°00€°T  00°00%°1 001  wdd d SHV-SINdOI

89 S0 PrS6E  6£0T 6vl  SI'IT €L 8t ST6S o1 819°11 SI'TT  8'8¢ 34 (Y wdd N SHV-SINDI
89 10 CI6El Tl SL6  SS'8 STL  L09  S6L'T 69t'8 159'8 $S8 9% Tyl 9y wdd  gN SAV-SINOI
89 S0°0 SO'T TS8O 870  Pr0 S8E0  6S€0 v1°0 950 LYo P70 SLO 601 v€0 wdd O SAV-SINDOI
89 S veS  €T0S  $S9¢ S6T  S9€T  9L9T T0TT6  ¥6V'E6T 95690 S6T €8¢ ves ST wdd NN SHV-SNJDI
89 I 9’ St '8¢ §'sT 61 91 Tl €96'L 10002 v6T 1T 61 o3 9% I wdd 1T SAV-SINOI
89 S0 P6EIE  8I6C S¥PT  S8IT  S88I  69FI  €TIt €ST'1T €59°1¢C S8'1C 881 L1€ 6Tl wdd v SHV-SINOI
09 700 900 1500 Y00 €00  TO0  TO0> 100 €£0°0 ¥€0°0 €00  +0°0 90°0 20°0 wdd NI SHV-SINdDI
89 SO0  TOE9T  IEVI 91l  +0I T06 960L  900°C 9€T°01 12701 0l L96 S91 €89 wdd  vD SAV-SINOI
89 S0 8Y0'IY 61T 9Ll S6El L8 8v  €LY9 68Tl P8€l S6El ¥6€ 4% 9t wdd  ND SAV-SINDDI
0T S 786 TL S S> ¢> > SSPI €91°9 €9 9 S 0T S wdd SO SAV-SINDI
89 I 8¢ §ze §'sT IS¢l 1T 1689 LOT°0T 90T°1¢ 1T 8T 8¢ 01 wdd D SAV-SINOI
89 10 IT0I 106 99 €S S6°¢ ST 8¥8'1 950°S vLE'S €S 6L €01 v'C wdd 0D SAV-SIdOI
89 S0°0 SE9S  6SIS  SI'TH 8¢  S9CE  669T L8O YT’ LE 788°LE 8¢ €€ 8'9¢ ¢ze  wdd  g) SAV-SINAOI
19 10 0 0 €0 T0 10 10> 2600 €020 STTO 0 €0 0 10 wdd @O SAV-SINdOI
89 Y00 SI¥'0  TLTO IT0 LI'0O  TI'0 6800  T90°0 8S1°0 691°0 LTO  LEO vr0 LO0 wdd 19 SAV-SINDOI
89 10  +9TC I'c 8T ST STl I'T  $T€0 vIST LYS'T Sl €1 €T I wdd g9 SHV-SINDI
89 S 7819 §69¢S vZs  S66v S9F  v0l¥ SSO'8y  TPLT6Y  6T0°S6H S66v  9LT 199 ¢g¢  wdd  vg SAV-SINdOI
89 I ¥9°91 '€l 3 9 S v ¥8'C 159 669 009 001 00°LT 00°¢ wdd SV SHV-SINOI
89 100 9820 LTO TT0 810 910 €10 I¥0°0 S81°0 61°0 810 610 620 10 % 1L SAV-SINdDI
8¢ 100 9090 7600 €00 00 100  [00> €600 €20°0 6€0°0 200 L0 1L°0 10°0 % S SHV-SINAOI
89 100 6£TT  +SO'T  S960 160  LLO 8090  #vI'0 ¥98°0 LLY0 160  €L°0 STT 50 % VN SAV-SINdOI
89 10°0 T v¥60  SILO €0 S8T0 8¥I'0  #9T0 SEV0 LOS'0 €0 860 N1 €10 % DN SHV-SINOI
89 100  6£CC 81'C  SLOT €61 81 9T  8LI0 61 61 €61 80 STT Sa! % M SHV-SINAOI
89 100 S96C  LL9T T SOl  SYTT 6980 9050 69S°1 SP9'1 P91 TT 66'C 6L°0 %  dd SHV-SINdOI
89 100  TEPOT  1I8TL ISy S9€'T  SIL0 650  TSS'T LSL'T 8LT S9E'T  6¥01 601 140 % VO SHV-SIdOI
89 100 I€89  69€9 oIS  99+v SST'v  LEW'E  TLLO SE9Y 969t 9%  S9°¢ 889 €T'E % TV SHV-SINdOI
juno? uonosep 66 G6 SL 05 G¢ ] uoneinap ueaw ueaw

ajdwies Jo yuuij T T ——" ueipaly afuey wnuixep wnwiul syuufn juawia|y

1amo sa|uadlad

Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

84

[A10A1300ds01 ‘wudd (o1 pue T Jo JTWII] UOTO)SP OY) MO[Oq SIOM S}[NSAI [[€ dSNEBIAq J[qe) S} WOIJ PAPIWO dIoM ], pue Sy STV
-SINADI 210N SLI Y} 03 UMOUS UOIII)P JO JIWI[ 3y} UeY) SSI[ ST anjeA > uorfiwt 12d syed ‘wdd guoaorad ‘o (Amodrow uo Anowonsads uondiosqe srwole - 10dea pjod ‘AD HH SWNIUI[IS PUB JIUISIE UO A1)
-wonoads uondiosqe orwole Yy HS PUB VY SV SJUSWIID 7 U0 A13owonodds 90uadsorony AeI-X 9AISIOASIP (ITUS[oABM ‘TYX (SIUSWI[I () U0 Anowonodds ssew-ewse[d pajdnos Ajoanonpur ‘STV-SINIDI]

'sexa| ‘Aa||eA apuelg o1y J8Mo| ‘£00g Ul Pa1aa||od sajdwes [10S 10} S}Nsal [eoNAjeUR JO SB|IUSIIad pue SONSIIRIS BlBLIBAIUN  p d|qeL



85

Table 4

(44 100  9€0°0 200 100 100> 100> 100> L00O €100 ¥10°0 100 €00 ¥0°0 10°0 wdd AD DH
(44 01’0  T8%°0 0 T0 10> 10> 10> 6800 9570 897°0 T0 €0 S0 0 wdd vV ds
89 0T°0 IT  LT0I 19 Ly L'e 89T 61'C 1L8F 9T’S Ly L8 I €T wdd VV SV
89 200 S09°0 LS0 60  TF0  SSE0  60€0  +80°0 91¥'0 STH 0 wo  6£0 19°0 70 % ZOILL-A9X
89 01’0  T6TS8  +res TO8  9SL  6S9  90S 9L00T LLTTL vE0TL 96L I8¢ '8 €Ly % TOIS-TIX
L9 S00 9670 vT0 LTO 600 900 6200 8900 €600 €110 600 8C0 €0 200 % SOTd-AdX
89 SI'0  S9S'T 91 9¢'l  €TT SHOT S080  SOTO TLTT 161°1 €T +8°0 LS'T €L°0 % OCTVN-IIX
89 100 1210 80°0 900 SO0  ¥00 €00  LIOO L¥00 S0°0 S00 110 €10 200 % ONIN-TIX
89 00  LS6'T €191  STTT  S9L0 S6v'0 8LTO  TSKO 19L°0 6L8°0 S9L0  TLT L6T ST0 % ODIN-IIX
89 100 84681 191 10l T8S  L9E 6ITT  6SPY 9L0'9 8Y¢°L 78S €S°LI 6l L9'T % [0T-24X
89 700  SIL'T  TS9T  Sev'T  9€T  ITT vI0T  #0TO 8¥€'C LSET 9€'T €01 TLe 691 % OTA-1IX
89 v00  981'F  €6L€ S8CT SPET  L8T  THET  €0L0 €LTT vLET SYET  10°€ Ty 611 % €0THA-IIX
3 100 9200 10°0 100> 100> 100> 100> L00O 110°0 €100 100 200 €00 10°0 % £0TID-IIX
89 700 TSOST  €FOT 679  L8T  S960 LT9O  9£9°€ 91¥'T $88'¢ L8'T  ¥ISI L'ST 950 % OVO-1IX
89 01’0  9¥9Cl  SSTII 996 S098  +#8L +I199  68€T 89'8 S8L'8 S09'8  TF9 LTl 879 % €OTIV-AIX
89 I 876 I'LL 8¢ St SIE 61T S8LSLI SIger 65S°9% St €L €6 0T wdd  NZ SHV-SINdDI
89 [0 8S0°€C  ¥861  SO9T SE€€l €11  66L IS¢ €0T°€l €56°¢El SEel 91 v'eT VL wdd X SAV-SINDI
89 10 v 48! 80 L0 $0 0 TTo ¥9°0 6L9°0 L0 I'l vl €0 wdd M SAV-SINOI
89 I 9%'L8 8°9L (43 LE 1€ 81T  $SSI €v8'8¢ 9T 1¥ LE 69 88 61 wdd A" SHV-SINOI
89 10 v (144 ST SE1 Tl I S€€0 8¢'T SIH'l SE'T Sl VT 60 wdd 0 SAV-SNDI
89 10 T8LO 19°0 90 S0 0 70 88070 T0S°0 60S°0 $0  t0 80 0 wdd L SAV-SINDOI
89 T0 95901  1I¥6 9L 99 §S  8T¥  9ISI 18€°9 ¥$S9 99 €L 801 S¢ wdd  HI SHV-SINAOI
89 S0 9L°8¢€  8'€I€  ST6I  SSSI 8€T  8°LTI 86S°ES SPLLOT  O9LT'PLI §'6ST  €TC e 611 wdd YS SAV-SINDOI
89 o I STy LT v I L0 EplT v6E'l SI9'1 vl 89 VL 90 wdd NS SAV-SINOI
89 10 ¥L66 ¥0'8 S¥'9  SO°S 9°¢ 7T sl 66L't vEL'S S0'S 3 101 1'C wdd DS SAV-SINOI
89 S00  86I'T  TWOT  ST80  $69°0 90 80S0 9510 90L°0 12L°0 S690  ¥L0 €1 6¥°0 wdd  gS SAV-SINdDI
89 TO  TE€986  STLY  S9SL  LIL TS9O I¥LS 9006 $88°0L TEV'IL LIL  SSh 001 SS wdd g SHV-SINJDI
89 S0 9II'z8  1I'ST SLT €SI vl S9°11 €201 aad)! YEY'LI €SI 808 606 101 wdd  gd SHV-SINADI
juno? uonosep 66 G6 SL 05 G¢ ] uoneirap ueaw ueaw
ajdwies Jo yuuij T T ——" ueipaly afuey wnuixep wnwiull syuufn Jjuawa|y
1amo sa|nuaalad

[A10AT300ds01 ‘wudd (o1 pue T JO JTWI] UOI)O)SP OY) MO[Oq SIOM S}[NSAI [[€ dSNEBIAq J[qe) S} WOIJ PAPIWO 1M ], pue Sy STV
-SINADI 210N SLI Y} 0} UMOUS UOIII)P JO JIWI[ 3y} UeY) SSI[ ST anjea > uoriwt 12d syed ‘wdd guoasiad ‘o (Amorow uo Anowonsads uondiosqe srwole - 10dea pjod ‘AD HH ‘WNIUI[IS PUB JIUISIE UO A1
-wonoads uondiosqe orwole Yy HS PUB VY SV SJUSWIIS 7 U0 A13owonodds 90uadsorony AeI-X 9AISIOASIP (ISUS[oALM ‘TYX (SIUSWI[I () U0 Anowonodds ssew-ewse[d pajdnos Ajoanonpur ‘SV-SINIDI]

panuiuo)—-sexa| ‘As||ea apuelg o1y J8mo| ‘Z00g Ul pa1aa|jod sajdwes [10S 10} S}Nsal [eoNnAjeUR JO s3|UBdIad pue SONSIIRIS B1BLIBAIUN  p d]qeL



86 Geochemistry and Mineralogy of Soils Collected in the Lower Rio Grande Valley, Texas

Table 5. Mineralogy of all soil samples collected in 2003, 2004, and 2007, lower Rio Grande valley, Texas.

[Geo_unit, geologic unit as described by Page and others (2005) below soil sample; G, Goliad Formation (Pliocene); L, Lissie Formation (Pleistocene); B,
Beaumont Formation (Pleistocene); H, Holocene alluvium; Total Plag, combined total of all plagioclase minerals present in the sample; Total Kspar, combined
total of all potassium-bearing feldspar minerals present in the sample; Total Carb, combined total of all carbonate minerals present in the sample (may include
some shell fragments)]

Sample . . . Percent
Latitude Longitude  Geo_unit
number Quartz  Muscovite Kaolinite = Smectite Total_Plag Total_Kspar Total_Carb
ST001 26.4547 -98.1632 G 83 2 1 1 9 3 1
ST002 26.4645 -98.2207 G 80 1 1 0 13 6 0
ST003 26.4699 -98.2609 G 78 2 1 0 6 9 3
ST004 26.0846 -97.8620 H 34 6 3 4 20 8 25
ST005 26.0737 -97.8355 H 27 10 8 0 14 7 34
ST006 26.0728 -97.8046 H 37 5 2 1 19 12 25
ST007 26.0562 -97.7719 H 35 10 3 0 19 8 24
ST0O08 26.0519 -97.7398 H 32 8 4 0 16 14 25
ST009 26.0431 -97.7066 H 32 11 3 1 20 7 26
STO10 26.0447 -97.6712 H 38 8 2 0 20 13 19
STO11 26.0265 -97.6402 H 35 10 4 0 18 12 21
STO12 26.0189 -97.6075 H 31 14 3 0 15 13 23
STO13 25.9932 -97.6020 H 39 7 2 0 19 15 19
STO14 25.9621 -97.5776 H 27 12 4 7 13 10 28
STO15 25.9439 -97.5463 H 27 6 4 3 19 8 33
STO16 25.9258 -97.5200 H 31 15 3 0 13 13 25
STO17 25.9285 -97.4891 H 39 3 3 20 11 15
STO18 25.9145 -97.4547 H 38 2 2 19 15 18
STO19 259176 -97.4185 H 33 10 3 5 12 9 29
ST020 259179 -97.3816 H 35 4 2 1 13 9 37
ST021 25.9449 -97.3522 H 79 1 0 13 6 1
ST022 25.9539 -97.3191 H 35 13 4 3 17 7 21
ST023 25.9604 -97.2835 H 44 10 2 0 14 7 22
ST024 25.9600 -97.2534 H 54 1 0 18 14 9
ST025 25.9680 -97.2069 H 47 1 0 18 8 22
ST026 25.9894 -97.1829 H 47 12 2 0 20 7 13
ST027 25.9970 -97.1513 H 76 1 1 0 14 5 3
ST028 26.4601 -98.1765 G 37 12 0 0 0 45
ST029 26.4602 -98.1741 G 26 14 2 0 0 58
ST030 25.9723 -97.5364 H 40 2 0 19 6 25
STO31 25.9783 -97.5047 H 36 2 6 14 11 23
ST032 25.9817 -97.4744 H 34 2 2 20 7 27
ST033 25.9831 -97.4461 H 30 16 4 1 17 6 27
ST034 25.9502 -97.4194 H 34 14 5 2 19 7 19
ST035 25.9487 -97.4453 H 25 11 3 5 10 11 35
ST036 25.9508 -97.4783 H 47 4 1 1 18 11 17
ST037 25.9499 -97.5080 H 34 14 3 1 17 11 20
ST107 26.1184 -97.7855 H 29 19 7 3 11 0 32
ST108 26.1438 -97.7816 B 57 12 1 0 14 10 6
ST109 26.1753 -97.7839 B 50 10 2 0 12 13 13
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[Geo_unit, geologic unit as described by Page and others (2005) below soil sample; G, Goliad Formation (Pliocene); L, Lissie Formation (Pleistocene); B,
Beaumont Formation (Pleistocene); H, Holocene alluvium; Total Plag, combined total of all plagioclase minerals present in the sample; Total Kspar, combined
total of all potassium-bearing feldspar minerals present in the sample; Total Carb, combined total of all carbonate minerals present in the sample (may include
some shell fragments)]

Sample . . . Percent
Latitude Longitude  Geo_unit
number Quartz  Muscovite Kaolinite  Smectite Total_Plag Total_Kspar Total_Carb

ST110 26.2079 -97.7862 B 59 7 2 0 14 13 5
STI111 26.2375 -97.7869 B 66 4 1 0 19 9 1
ST112 26.2663 -97.7870 B 59 8 4 0 17 7 4
ST113 26.2961 -97.7873 B 66 4 1 0 17 12 0
ST114 26.3011 -97.8261 B 67 3 1 0 17 12 0
STI115 26.2631 -97.8257 B 55 8 2 0 22 7 7
ST116 26.2719 -97.8638 B 73 6 1 0 16 0 4
ST117 26.3026 -97.8644 B 73 3 1 0 14 1
STI118 26.3422 -97.9251 G 73 3 1 0 11 1
ST119 26.3148 -97.9290 L 66 9 2 0 13 0
ST120 26.2812 -97.9285 IL, 65 5 2 0 17 8 3
STI121 26.2656 979119 H 52 10 2 0 13 6 16
ST122 26.2365 -97.9114 H 65 9 1 0 11 11 4
ST123 26.2066 -97.9111 H 62 1 0 13 11

ST124 26.1781 -97.9106 H 68 2 1 0 14 11 4
ST125 26.1286 -97.9014 H 46 8 3 0 13 10 19
ST126 26.0986 -97.9012 H 28 12 5 1 16 4 34
ST127 26.1085 -97.8500 H 27 24 4 0 6 11 27
ST128 26.1356 -97.8577 H 61 2 0 14 12

ST129 26.1778 -97.8472 H 58 2 3 16 12

ST130 26.2155 -97.8466 B 63 10 2 0 14 8 2
ST131 26.2466 -97.8634 B 52 9 2 0 12 12 12
ST132 26.3655 -97.9374 G 61 13 3 0 11 5 8
ST133 26.3937 -97.9325 G 70 6 1 0 14 4 5
ST134 26.4227 -97.9267 G 74 4 1 0 10 9 2
ST135 26.4504 -97.9144 G 76 6 1 0 8 8 1
ST136 26.4795 -97.9088 G 78 2 1 0 10 8 0
ST137 26.4851 -97.9489 G 80 2 1 0 8 10 0
ST138 26.4564 -97.9539 G 68 10 1 0 8 10 2
ST139 26.4063 -97.9628 G 75 3 1 0 6 14 0
ST140 26.3845 -97.9662 G 75 3 1 0 11 10 0
ST141 26.3559 -97.9724 G 75 3 1 0 11 10 0
ST142 26.3282 -97.9843 G 77 4 1 0 9 9 0
ST143 26.3067 -97.9931 L 62 3 2 0 11 5 17
ST144 26.3202 -98.0355 IL, 76 6 1 0 9 8 1
ST145 26.3497 -98.0306 G 53 10 2 0 8 9 18
ST146 26.3490 -98.0245 G 59 4 1 0 7 7 23
ST147 26.4070 -98.0197 G 75 4 1 0 10 10

ST148 26.4502 -98.0135 G 79 4 1 0 8 0
ST149 26.2889 -98.0054 L 76 4 1 0 9 10
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Table 5. Mineralogy of all soil samples collected in 2003, 2004, and 2007, lower Rio Grande valley, Texas.—Continued

[Geo_unit, geologic unit as described by Page and others (2005) below soil sample; G, Goliad Formation (Pliocene); L, Lissie Formation (Pleistocene); B,
Beaumont Formation (Pleistocene); H, Holocene alluvium; Total Plag, combined total of all plagioclase minerals present in the sample; Total Kspar, combined
total of all potassium-bearing feldspar minerals present in the sample; Total Carb, combined total of all carbonate minerals present in the sample (may include
some shell fragments)]

Sample . . . Percent
Latitude Longitude  Geo_unit
number Quartz  Muscovite Kaolinite = Smectite Total_Plag Total_Kspar Total_Carb
ST150 26.4997 -98.0487 G 77 5 1 0 11 5 0
ST151 26.4707 -98.0538 G 78 3 1 0 8 10 0
ST152 26.4410 -98.0593 G 81 2 1 0 10 7 0
ST153 26.4124 -98.0644 G 76 6 1 0 8 7 2
ST154 26.3825 -98.0699 G 69 7 1 0 12 11 0
ST155 26.3534 -98.0751 L 74 5 1 0 10 11 0
ST156 26.3266 -98.0799 IL, 57 13 1 0 11 10 9
ST157 26.3617 -98.1178 L 71 6 1 0 9 11 2
ST158 26.3860 -98.1138 G 73 3 1 0 10 8 4
ST159 26.3995 -98.1385 G 76 4 1 0 11 8 0
ST160 26.4162 -98.1371 G 75 3 1 0 10 10 0
ST161 26.4123 -98.1120 G 61 6 1 0 6 7 18
ST162 26.4184 -98.1501 G 72 5 1 0 8 8 6
ST163 26.4665 -98.2377 G 78 4 1 0 7 9 1
ST164 26.4618 -98.2048 G 72 4 1 0 7 10 7
ST165 26.4560 -98.1734 G 60 5 1 0 5 6 22
ST166 26.4518 -98.1409 G 77 4 1 0 11 6 0
ST167 26.5165 -98.1443 G 77 1 1 0 7 8 6
ST168 26.5209 -98.1747 G 73 5 1 0 7 9 5
ST169 26.5004 -98.1991 G 81 3 1 0 7 8 0
ST170 26.4894 -98.1960 G 80 3 2 0 5 9 1
ST171 26.4797 -08.1823 G 74 4 1 0 7 8 5
ST172 26.4772 -98.1495 G 68 9 1 0 9 11 2
ST173 26.4489 -98.1191 G 71 6 2 0 10 9 1
ST174 26.4444 -08.0848 G 60 5 1 0 8 8 19
ST175 26.2899 -97.9605 L 67 10 1 0 9 10 3
ST176 26.2599 -97.9604 IL 57 16 1 0 11 11 3
ST177 26.2288 -97.9602 L 67 7 3 0 13 10 0
ST178 26.1995 -97.9597 IL, 58 13 4 0 10 11 5
ST179 26.1704 -97.9592 L 54 19 2 0 10 9 5
ST180 26.1414 -97.9576 IL, 61 9 1 0 7 19 2
ST181 26.1082 -97.9590 H 32 16 4 0 13 10 25
ST182 26.0775 -97.9584 H 31 15 2 0 18 7 27
ST183 26.0855 -97.9927 H 29 10 5 0 14 12 30
ST184 26.0824 -98.0260 H 27 21 3 1 12 10 27
ST185 26.0519 -98.0636 H 46 6 2 0 18 10 18
ST186 26.0764 -98.0611 H 27 16 5 1 12 35
ST187 26.1124 -98.0534 H 28 14 5 0 9 37
ST188 26.1409 -98.0472 H 62 2 0 8 11 9
ST189 26.1702 -98.0420 B 41 2 0 6 8 33
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[Geo_unit, geologic unit as described by Page and others (2005) below soil sample; G, Goliad Formation (Pliocene); L, Lissie Formation (Pleistocene); B,
Beaumont Formation (Pleistocene); H, Holocene alluvium; Total Plag, combined total of all plagioclase minerals present in the sample; Total Kspar, combined
total of all potassium-bearing feldspar minerals present in the sample; Total Carb, combined total of all carbonate minerals present in the sample (may include
some shell fragments)]

Sample . . . Percent
Latitude Longitude  Geo_unit
number Quartz  Muscovite Kaolinite  Smectite Total_Plag Total_Kspar Total_Carb

ST190 26.1999 -98.0368 B 63 6 2 0 13 11 5
ST191 26.2290 -98.0375 B 55 14 2 0 11 12 7
ST192 26.2565 -98.0361 IL 67 10 2 0 13 6 2
ST193 26.2856 -98.0373 L 63 4 2 0 12 10 8
ST194 26.3041 -98.0799 IL, 62 3 0 9 12 5
ST195 26.3329 -98.1230 L 59 2 0 10 9 12
ST196 26.3020 -98.1054 IL, 68 2 0 9 9 4
ST197 26.2844 -98.0649 L 51 16 2 0 10 10 12
ST198 26.2490 -98.0747 B 57 12 2 0 10 9 10
ST199 26.2199 -98.0793 B 67 5 1 0 10 12 5
ST200 26.1895 -98.0855 B 54 9 1 0 11 9 16
ST201 26.1351 -98.0821 H 20 19 7 1 12 0 40
ST202 26.1125 -98.0856 H 24 16 4 0 11 5 41
ST203 26.0810 -98.0908 H 25 19 4 1 13 9 30
ST204 26.0849 -98.1279 H 28 18 3 0 13 5 33
ST205 26.1185 -08.1334 H 19 28 4 1 0 41
ST206 26.1578 -98.1270 B 46 14 2 0 9 19
ST207 26.1876 -98.1222 B 72 1 0 12 8 3
ST208 26.2176 -98.1177 B 60 9 4 0 12 9 6
ST209 26.2533 -98.1102 B 61 15 3 0 10 11 0
ST210 26.2823 -98.1069 IL 55 18 3 0 13 8 3
ST211 26.2994 -98.1385 L 67 11 2 0 9 8 3
ST07-001 26.3345 -97.7899 B 65 3 3 1 19 8 0
ST07-002 26.3637 -97.7969 B 70 3 2 1 14 10 0
ST07-003 26.3637 -97.7969 B 63 4 3 2 15 14 0
ST07-004 26.3940 -97.7971 B 59 6 3 1 14 14 2
STO07-005 26.4193 -97.7975 B 65 4 2 1 16 12 0
ST07-006 26.4153 -97.8056 B 67 4 1 0 13 14 0
ST07-007 26.4080 -97.8026 B 68 4 1 0 18 10 0
ST07-008 26.4008 -97.7945 B 71 2 1 0 11 15 0
ST07-009 26.4083 -97.7570 B 49 6 3 3 12 11 16
ST07-010 26.4009 -97.7558 B 41 8 3 2 13 9 23
STO7-011 26.3864 -97.7792 B 64 6 1 1 10 18 0
ST07-012 26.3865 -97.7704 B 62 4 2 1 18 13 0
ST07-013 26.3862 -97.7573 B 49 7 2 4 15 12 11
ST07-014 26.3851 -97.7476 B 48 10 5 2 13 9 14
ST07-015 26.3862 -97.7477 B 46 9 3 2 14 10 15
ST07-016 26.3819 -97.7356 B 63 5 1 1 14 15 0
STO07-017 26.3719 -97.7397 B 64 4 2 1 14 15 0
ST07-018 26.3719 -97.7454 B 70 2 2 1 14 11
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Table 5. Mineralogy of all soil samples collected in 2003, 2004, and 2007, lower Rio Grande valley, Texas.—Continued

[Geo_unit, geologic unit as described by Page and others (2005) below soil sample; G, Goliad Formation (Pliocene); L, Lissie Formation (Pleistocene); B,
Beaumont Formation (Pleistocene); H, Holocene alluvium; Total Plag, combined total of all plagioclase minerals present in the sample; Total Kspar, combined
total of all potassium-bearing feldspar minerals present in the sample; Total Carb, combined total of all carbonate minerals present in the sample (may include
some shell fragments)]

Sample . . . Percent
Latitude Longitude  Geo_unit
number Quartz  Muscovite Kaolinite  Smectite Total_Plag Total_Kspar Total_Carb
ST07-019 26.3719 -97.7503 B 56 4 2 2 15 14 6
ST07-020 26.3719 -97.7617 B 56 7 4 2 12 12 7
ST07-021 26.3718 -97.7767 B 69 2 1 1 13 14 0
ST07-022 26.3766 -97.7808 B 64 6 2 1 15 12 0
ST07-023 26.4531 -97.7976 B 59 7 3 1 14 15 1
ST07-024 26.4808 -97.7977 B 55 10 4 2 11 11 7
ST07-025 26.4779 -97.8630 IL, 55 6 3 3 14 8 11
ST07-026 26.4523 -97.8627 B 62 7 3 2 7 15 5
ST07-027 26.4231 -97.8609 B 57 5 3 2 16 10
ST07-028 26.3875 -97.8607 B 53 7 3 1 19 10
ST07-029 26.3482 -97.8615 B 47 7 7 2 13 10 14
ST07-030 26.4429 -97.7716 B 68 3 2 1 12 13 0
ST07-031 26.4301 -97.7677 B 63 4 2 1 12 12 5
ST07-032 26.4316 -97.7518 B 66 4 2 1 16 11 0
ST07-033 26.5035 -97.7365 B 56 9 5 2 12 8 7
ST07-034 26.4812 -97.7322 B 61 4 2 2 14 15 2
ST07-035 26.4543 -97.7318 B 67 3 2 2 13 14 0
ST07-036 26.4229 -97.7336 B 43 8 4 2 16 6 20
ST07-037 26.4015 -97.7357 B 63 3 4 1 15 13 0
ST07-038 26.3571 -97.7356 B 65 4 2 1 15 11 1
ST07-039 26.3312 -97.7357 B 67 3 1 1 15 14 0
ST07-040 26.3294 -97.6673 B 59 6 3 2 11 14 5
ST07-041 26.3566 -97.6731 B 65 2 2 2 16 13 0
ST07-042 26.3871 -97.6724 B 67 2 2 2 16 10 1
ST07-043 26.4257 -97.6733 B 65 4 4 2 15 10 1
ST07-044 26.4539 -97.6737 B 65 4 1 1 16 13 0
ST07-045 26.4801 -97.6740 B 53 8 4 2 10 15 8
ST07-046 26.4792 -97.6195 B 68 3 1 1 8 19 0
ST07-047 26.4533 -97.6163 B 74 2 2 1 10 12 0
ST07-048 26.4245 -97.6138 B 68 3 1 1 13 14 0
ST07-049 26.4022 -97.5999 B 62 4 2 2 17 14 0
ST07-050 26.3781 -97.5863 B 57 9 3 2 16 10 3
ST07-051 26.3559 -97.5860 B 59 6 2 2 19 9 2
ST07-052 26.3212 -97.5759 B 65 5 1 2 11 16 0
ST07-053 26.2834 -97.5864 B 62 5 3 1 12 15 1
ST07-054 26.2476 -97.5965 B 57 7 3 2 15 11
ST07-055 26.1696 -97.7833 B 49 8 5 2 11 16
ST07-056 26.2126 -97.8149 L 37 5 3 2 11 10 32
ST07-057 26.2486 -97.7383 B 64 6 1 1 14 15 0
ST07-058 26.2487 -97.6699 B 55 5 3 1 12 10 13
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[Geo_unit, geologic unit as described by Page and others (2005) below soil sample; G, Goliad Formation (Pliocene); L, Lissie Formation (Pleistocene); B,
Beaumont Formation (Pleistocene); H, Holocene alluvium; Total Plag, combined total of all plagioclase minerals present in the sample; Total Kspar, combined
total of all potassium-bearing feldspar minerals present in the sample; Total Carb, combined total of all carbonate minerals present in the sample (may include
some shell fragments)]

Sample . . . Percent
Latitude Longitude  Geo_unit

number Quartz  Muscovite Kaolinite  Smectite Total_Plag Total_Kspar Total_Carb
ST07-059 26.2768 -97.6619 B 61 6 3 1 11 17 0
ST07-060 26.3103 -97.6627 B 63 4 2 1 15 15 0
ST07-061 26.2310 -97.5573 H 69 6 3 1 11 9 2
ST07-062 26.1864 -97.5646 H 55 7 3 2 12 12 8
ST07-063 26.1878 -97.5916 H 45 9 5 2 12 10 17
ST07-064 26.1544 -97.6114 H 38 7 4 2 21 8 19
ST07-065 26.1138 -97.6478 H 29 11 6 3 10 17 23
ST07-066 26.0733 -97.6916 H 24 15 7 2 17 9 25
ST07-067 26.0979 -97.7194 H 37 10 5 2 21 10 16
ST07-068 26.1194 -97.7373 H 28 11 8 2 17 9 25
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Table 6. Summary statistics of mineral content of soils by geologic formation (Page and others, 2005) as determined by x-ray
diffraction.

[N, number of samples in the group; N Zero, number of samples with no measurable content; Std. Dev., standard deviation; Min., minimum content measured;
Max., maximum content measured]

. percentile
N NZero Mean Std.Dev. Min. Max.
25 50 75 90
Quartz

Goliad 43 0 71.2 11.2 26 69 75 78 80 83
Lissie 24 0 62.3 8.8 37 57 62.5 67 75 76
Beaumont 80 0 60.4 7.6 41 56 62 66 68.9 74
Holocene 63 0 38.9 14.0 19 28 35 46 62 79
All 210 0 56.4 16.2 19 45.75 61 68 76 83

Muscovite
Goliad 43 0 49 3.1 1 3 4 6 10 14
Lissie 24 0 9.2 4.6 3 5.25 9 12.5 17 19
Beaumont 80 0 6.0 3.0 2 4 5.5 8 10 15
Holocene 63 1 10.5 5.5 0 6 10 14 18.6 28
All 210 1 7.5 4.7 0 4 6 10 14 28

Kaolinite
Goliad 43 1 1.1 0.4 0 1 1 1 2 3
Lissie 24 0 2.0 0.9 1 1 2 2.75 3 4
Beaumont 80 0 2.3 1.2 1 1 2 3 4 7
Holocene 63 0 33 1.7 1 2 3 4 5.6 8
All 210 1 2.3 1.5 0 1 2 3 4 8
Smectite

Goliad 43 42 0.0 0.2 0 0 0 0 0 1
Lissie 24 22 0.2 0.7 0 0 0 0 1 3
Beaumont 80 25 1.1 0.9 0 0 1 2 2 4
Holocene 63 30 1.2 1.6 0 0 1 2 3 7
All 210 119 0.8 1.2 0 0 0 1 2 7

Plagioclase
Goliad 43 1 8.5 2.5 0 7 8 10 11 14
Lissie 24 0 10.6 2.2 7 9 10 11.75 13.5 17
Beaumont 80 0 13.6 3.0 6 12 14 15.75 17 22
Holocene 63 0 15.0 3.7 6 12 14 18 20 21
All 210 1 12.6 3.9 0 10 12 15 18 22

Potassium feldspar

Goliad 43 2 8.0 2.7 0 7 8 10 10.6 14
Lissie 24 0 9.8 2.6 5 8 10 11 12.5 19
Beaumont 80 1 11.5 3.2 0 9 12 14 15 19
Holocene 63 3 9.1 3.5 0 7 9 11 13 17
All 210 6 9.9 34 0 8 10 12 14 19

Carbonate
Goliad 43 17 6.2 12.0 0 0 1 6 20.8 58
Lissie 24 4 5.9 7.2 0 2 3 8.75 14.5 32
Beaumont 80 32 5.0 6.6 0 0 2 7 14.9 33
Holocene 63 0 22.1 10.2 1 17 23 28 35 41
All 210 53 10.4 11.9 0 0 5 19 27 58




For additional information, contact:

Director, Eastern Mineral and Energy Resources Center
U.S. Geological Survey

12201 Sunrise Valley Drive, MS 954

Reston, Virginia 20192

Or visit our website at:
https://minerals.usgs.gov/east/

Publishing support provided by the
West Trenton Publishing Service Center


https://minerals.usgs.gov/east/

a2 USGS

B et s PNy TR R S
Texas—Open-File Report 2019-1010

- N
- . 4 » 11. -
— -
- I %&#ﬁq\-
gl . )
il = .- et
LW b | . ¥ LW
- - e L
: d S
{3 s
2k :
nly -
=08
S Y
2o
o =
S -y
~ 5
- »
WIO o
Zm P
= -

-
2

B
t ¥l

.iﬁf

"'r'?',

¥
[l
]

=

=
N L

. q

4

0 S
’



https://doi.org/10.3133/ofr20191010

	Abstract
	Introduction
	Regional Setting
	Previous Studies
	Sample Collection and Analysis
	Geochemical Analysis
	Geochemical Results

	Mineral Analysis
	Results of Mineral Analyses

	Conclusions
	Acknowledgments
	References Cited
		1. Map showing study area in the lower Rio Grande valley, Texas
		2. Map showing geologic of the lower Rio Grande valley, Texas showing location of soil sample sites
		3. Graphs showing A–G univariate statistics are shown for each of the seven major mineral groups identified in the soils from the lower Rio Grande valley
		4. Map showing quartz content in soils of the lower Rio Grande valley, Texas, using an inverse distance-weighted model grid
		5. Map showing carbonate mineral content in soils, by percentile, using an inverse distance-weighted grid
		6. Map showing potassium feldspar content in soils, by percentile, using an inverse distance-weighted grid
		7. Map showing plagioclase content in soils, by percentile, using an inverse distance-weighted grid
		8. Map showing muscovite content in soils, by percentile, using an inverse distance-weighted grid
		9. Map showing kaolinite content in soils, by percentile, using an inverse distance-weighted grid
		10. Map showing smectite content in soils, by percentile, using an inverse distance-weighted grid
	Table 1. Geochemical analyses of soil samples collected in 2003–04, by element and method of analysis, lower Rio Grande valley, Texas.
	Table 2. Geochemical analyses of soil samples collected in 2007, by element and method of analysis, lower Rio Grande valley, Texas.
	Table 3. Univariate statistics and percentiles of analytical results for soil samples collected in 2003 and 2004, lower Rio Grande valley, Texas.
	Table 4. Univariate statistics and percentiles of analytical results for soil samples collected in 2007, lower Rio Grande valley, Texas. 
	Table 5. Mineralogy of all soil samples collected in 2003, 2004, and 2007, lower Rio Grande valley, Texas.
	Table 6. Summary statistics of mineral content of soils by geologic formation (Page and others, 2005) as determined by x-ray diffraction.
	OLE_LINK1
	OLE_LINK2



