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ABSTRACT 

Results of a reconnaissance geochemi ca 1 survey of the Corpus Christi 
Quadrangle, Texas are reported. Field and laboratory data are presented 
for 119 groundwater samples and 57 stream sediment samples. Also 
included is a brief discussion on the geology and hydrology of the 
quadrangle .. 

Groundwater data indicate that urani urn concentrations above the 85th 
percentile occur primarily in a trend in western Nueces County. With 
one exception, waters in the trend are produced from the Evange 1 i ne 
aquifer and have high values for selenium and strontium. Owing to 
urbanization, 1 ow topographic re 1 i ef, and the presence of Recent-to­
Pleistocene surface material, stream sediment data were found to be less 
than optimum for the determination of the potential for uranium 
mineralization, and variation in uranium concentrations between units 
may simply reflect lithologic differences . 

., 
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HYDROGEOCHEMICAL AND STREAM SEDIMENT 
RECONNAISSANCE BASIC DATA FOR 

CORPUS CHRISTI NTMS QUADRANGLE, TEXAS 

INTRODUCTION 

The National Uranium Resource Evaluation (NURE) Program was established 
by the U. S. Atomic Energy Commission, now the U. S. Department of 
Energy (DOE), in the spring of 1973 to assess uranium resources and to 
identify favorable areas for detailed uranium exploration throughout the 
United States . The principal objectives of the NURE Program are: (1) 
to provide a comprehensive in-depth assessment of the nation•s uranium 
resources for national energy planning, and (2) to identify areas 
favorable for uranium resources. A NURE Program report covering uranium 
resource assessment in 116 National Topographic Map Series (NTMS) 1° x 
2° quadrangles, which contain 100% of the currently estimated uranium 
resources, is targeted for 1980. The complete resource assessment of 
the 272 highest-priority quadrangles is scheduled for completion in 
1985, and the first comprehensive assessment report of the entire United 
States is scheduled for completion in 1988. This program, which is 
being administered by DOE, is expected to increase the activity of 
commercial exploration for uranium in the United States. 

The NURE Program consists of five parts: 

1. Hydrogeochemical and Stream Sediment Reconnaissance (HSSR) 
Program, 

2. Aerial Radiometric and Magnetic Survey, 
3. Surface Geologic Investigations, 
4. Drilling for Geologic Information, and 
5. Geophysical Technology Development. 

The objective of the HSSR Program is to provide information to be used 
in nc:complishing the overall NURE Program objectives. This is accom­
plished by a reconnaissance of surface water, groundwater, stream 
sediment, and lake sediment. The survey is being conducted by three 
Government-owned laboratories. Union Carbide Corporation, Nuclear 
Division (UCC-ND), under contract with DOE, is conducting its survey in 
154 NTMS 1° x 2° quadrangles which cover approximately 2,500,000 km2 

(1,000,000 mi 2 ) of the Central United States (see Figure 1). This area 
includes most of the states of Texas, Oklahoma, Kansas, Nebraska, South 
Dakota, North Dakota, Minnesota, Wi~consin, Michigan, Indiana, Illinois, 
and Towa, as well as parts of Arkansas, Missouri, New Mexico, and Ohio. 
Described herein are the results of the work done by UCC-ND in the 
Corpus Christi NTMS Quadrangle, Texas . 
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GEOLOGY 

LOCATION AND GEOLOGIC SETTING 

The Corpus Christi Quadrangle covers approximately 8,000 km 2 (3,100 mi 2 ) 

between lat. 27° and 28° N. and long. 96°45 1 00 11 and 98° W. The survey 
area is outlined on the generalized geologic map of Texas (Figure 2) and 
includes all or parts of Aransas, Brooks, Jim Wells, Kenedy, Kleberg, 
Nueces, and San Patricio Counties. A generalized geologic map, along 
with a stratigraphic column listing the geologic codes used in this 
report, is presented in Figure 3 and Plate 7. 

The survey area is located in the West Texas Gulf Coastal Plain and 
consists primarily of grass-covered prairies in the north and windblown 
sand cover in the south. The topography is generally flat, and the land 
surface slopes to the east and southeast. The altitude ranges from sea 
level to approximately 200 ft in the extreme northwestern corner of the 
quadrangle. Low-gradient streams and canals provide drainage for much 
of the area. 

Coastward dipping Quaternary formations are the oldest geologic units 
that crop out in the survey area. These formations consist primarily of 
clay, silt, sand, and gravel. Youngest deposits in the survey area are: 
(1) fill and spoil deposits, which are the result of dredging along the 
Intracoastal Waterway; and (2) barrier island deposits, which form Padre 
Island. 

LITHOLOGY AND ENVIRONMENTS OF DEPOSITION 

The stratigraphic units considered significant for interpretation of the 
results obtained from the reconnaissance geochemical sampling are, from 
oldest to youngest: (1) Fleming Formation; (2) Goliad Formation; (3) 
Lissie Formation; (4) Beaumont Formation; and (5) alluvium, windblown , 
and barrier island deposits. The formations dip to the south and 
southeast at an angle greater than the slope of the land surface 
(Shnfer, 1968), and consequently, thicken gulfward. 

The Fleming Formation (Miocene), present in the subsurface of the 
quadrangle, consists primarily of clay with lesser amounts of sand and 
silt (Plummer, 1932). In the survey area, the Fleming Formation is 
differentiated from the underlying Oakville Formation by the presence of 
thicker clay beds and thinner sand beds relative to the lithologies in 
the Onkville Formation. The Fleming Formation represents fluvial 
deposits during relatively drier climatic conditions than were present 
d11ring deposition of the Oakville Formation (Eargle, et al, 1975). 
Beneath Padre Islnnd, the Fleming Formation reachPs a thickness of 685 m 
(2,250 ft). 

The Goliad Formation is present only in the subsurface. During the 
Pliocene, sediments composing the Goliad Formation were transported by 
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streams that originated in West Texas, New Mexico, and possibly the 
Rocky Mountains (Eargle, et al, 1975). The unit consists of calcareous 
sand interbedded with calcareous clay and gravel. Beneath Padre Island, 
the Goliad Formation reaches a thickness of 370 m (1,100 ft) (Baker, 
1978). 

The units composing the Lissie Formation (Pleistocene) which uncon­
formably overlies the Goliad Formation are fluvial deposits representing 
meanderbelt, levee, crevasse splay, floodplain, and distributary facies 
(Barnes, 1975). The sequence found in the Lissie Formation is similar 
to that being formed by the Brazos River CAcha 1 abhut i, 1976). The 
Lissie Formation is composed of sand, silt, and clay, with minor amounts 
of gravel and iron-manganese hydrou5 oxides (Barnes, 1975). The Lissie 
Formation reaches a thickness of 180 m (600 ft) in Nuer:es County 
(Shafer, 1968); it crops out in the northwestern cot'net' of the quad­
r·angle. 

The Beaumont Formation unconformably overlies the Lissie Formation and 
consists mostly of clay interbedded with sand, silt, and gravel. Stream 
channe 1 , point bar, 1 evee, backswamp, marsh, mud flat, and 1 agoona 1 
facies are represented in the formation (Barnes, 1975). The Beaumont 
Formation attains a thickness of 150. m (500 ft) in Nueces County 
(Shafer, 1968); it crops out in the northern half of the quadrangle. 

Windblown deposits, including sand dunes and sand and silt sheets, form 
the surface material in the southern half of the quadrangle. Northern 
Kenedy County and western Kleberg County are covered with migrating sand 
and silt sheets. Dune complexes are generally oriented with the longi­
tudinal axis perpendicular to the coastline. 

Because of its limited areal extent, the Deweyville Formation was 
comb1 ned w1 th a 11 uvi a 1 and barrier is., and deposits on the genera 1 i zed 
geologic map of the Corpus Christi Quadrangle. 

Recent deposits occur along the Nueces River basin and on Padre·Island. 
In the Nueces River basin, alluvium forms point bar, levee, and stream 
channel deposits. Padre Island is a typical barrier island sequence. 

STRUCTURE 

Geologic structure of the survey ·area is relatively simple. The units 
form a monocline that dips gently toward the coast. No evidence of 
faulting is exposed on the surface. However, growth faults and diapirs 
caused by salt domes are common in the subsurface. 

HYDROLOGY 

·lhe Evangeline aquifer is the oldest aquifer sampled in the survey area. 
Upper sections of the Fleming and Goliad Formations comprise this 
aquifer. The contact between the Goliad Formation and the Upper Fleming 
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Formation is difficult to determine in the subsurface, and they are 
hydrologically connected. Therefore, this part of the stratigraphic 
sequence is an intraformational aquifer. Thickness of the Evangeline 
aquifer, beneath Padre Island, is 770 m (2,500 ft) (Baker, 1978). 
Abundant amounts of fresh to slightly saline water are produced from 
this aquifer. 

The Chicot aquifer includes the Lissie and Beaumont Formations. The 
Lissie and Beaumont Formations are indistinguishable in the subsurface. 
Baker (1978) has differentiated the Goliad Formation from the Lissie and 
Beaumont Formations; hence, the Chicot aquifer from the Evangeline 
aqufier. He made this differentiation on the basis of a higher clay 
content in the Lissie and Beaumont Formations, and the decrease in 
amount and quality of water in the Chicot aquifer. The thickness of the 
Chicot aquifer is approximately 300 m (1,000 ft) (Baker, 1978). 

URANIUM OCCURRENCES 

At the present time, no uranium is being mined in the study area, but 
there has been extensive exp 1 oration in counties to the north, north­
west, and west of the study area. The presumed host units for uranium 
in the West Texas Coastal Plain are the Whitsett, Catahoula, and Oak­
ville Formations (Eargle, et al, 1975). In the study area, these 
formations are present only in the subsurface, and no groundwaters were 
collected from these formations. West of the study area in Duval County, 
one deposit in the Goliad Formation is being mined above the Palangana 
salt dome (Eargle, et al, 1975). 

SAMPLE COLLECTION 

CHRONOLOGY OF THE SURVEY 

Reconnaissance sampling in the Corpus Christi Quadrangle began in 
October 1979 and was completed in November 1979. All field sampling was 
performed by UCC-ND personnel. Laboratory analysis, as well as compi-
1 at ion and veri fi cation of a 11 fie 1 d and 1 aboratory data, continued 
throughout the sampling period. The final field and laboratory data 
base used to prepare the statistical and areal distribution of uranium 
and uranium-related variables for this report was completed in March 
1980. 

FIELD PROCEDURES 

A total of 119 groundwater and 57 stream sediment samples were collected 
within the boundaries of the Corp~s Christi Quadrangle. No samples were 
collected in the southern one-third of.the quadrangle because it was not 
possible to obtain the required permission. Plates 1 and 4 are overlays 
at a scale of 1:250,000 showing sample locations for groundwater ·and 
stream sediments, respectively. Drainage basins are drawn in on Plate 4 
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to indicate the area represented by the stream sediment samples. Pro­
ducing hori zan codes for groundwater samp 1 es were determined by using 
Figure 4 which shows the approximate depth to the base of the Chicot 
aquifer. Detailed information regarding techniques of sample collec­
tion, recording of site data, field equipment, and recording field 
measurements may be found in the following reports: 11 Hydrogeochemical 
and Stream Sediment Procedures of the Uranium Resource Evaluation 
Project 11 (Arendt, et al, December 1979); "Procedures Manual for Ground­
water Reconnaissance Sampl i ng11 (Urani urn Resource Evaluation Project, 
March .1978); 11 Procedures Manual for Stream Sediment Reconnaissance 
Sampling" (Uranium Resource· Evaluation Project, May 1978). Field 
observations were recorded on the field forms shown in Table C-2 and are 
included in the microfiche in Appendix C. 

CONTAMINATION 

Precautions were taken to avoid the possibility of collecting contami­
nated samples. Wells which were affected by chlorination, water­
softening, or filtering devices were not sampled if the sample could not 
be taken before the water passed through such devices. Any well. that 
had not been pumped recently was allowed to run long enough to flush the 
system, and the fact that it had no recent use was noted on the fie 1 d 
form. Since the possibility for contamination is high in dug wells, 
these are indicated on the field form. Any wells thought to be contami­
nated were noted as such on the field form. Wherever possible, sediment 
samples were collected upstream from road crossings. Visible signs of 
contamination or the presence of cultivated areas upstream from the 
~ample site were noted on the field form. 

The principal crops grown in the survey area are cotton and grain 
sorghum. Most fertilizers are nitrates and phosphates a.nd are appliP.cJ 
.from mid-November to mid-January. Large-scale ranching is prevalent in 
the southern third of the quadrangle. 

Oil, gas, and petrochemical production are major industries in the 
Corpus Christi Quadrangle. Groundwater contamination may occur from the 
movement of brines through improperly cased oil and gas wells, oil test 
wells that are not properly sealed or cased, and the infiltration of oil 
field brines from surface disposal pits (Shafer and Baker, 1973; Shafer, 
1968). 

CHEMICAL ANALYSIS 

All samp 1 es co 11 ected in the survey area were returned to the URE 
Project l.aboratory in Oak Ridge, Tennessee for preparation and analysis. 
The elements determined and the analytical techniques used along with 
the appropriate detection limits are given in Table 1. These detection 
limits are considered the best average during normal operation; however, 
some variables have values reported below these limits. All water 
samples were received in 250-ml polyethylene bottles and were filtered 
through 0.45-!Jm cellulose acetate paper. Stream sediment samples were 
dried overnight at 85°C and sieved to collect the <150-!Jm fraction. 
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Table 

DETECTION LIMITS OF VARIABLES DETERMINED IN WATER AND SEDIMENT SAMPLES 

Variable Method 

U-FL Fluorometry 
U-MS Mass Spectrometry-Isotope Dilution 
U-NT Neutron Activation-Delayed Neutron Count 
As Atomic Absorption 
Se Atomic Absorption 
Ag Plasma Source Emission Spectrometry 
Al Plasma Source Emission Spectrometry 
B Plasma Source Emission Spectrometry 
Ba Plasma Source Emission Spectrometry 
Be Plasma Source Emission Spectrometry 
Ca Plasma Source Emission Spectrometry 
Ce Plasma Source Emission Spectrometry 
Co Plasma Source Emission Spectrometry 
Cr Plasma Source Emission Spectrometry 
Cu Plasma Source Emission Spectrometry 
Fe Plasma Source Emission Spectrometry 
Hf Plasma Source Emission Spectrometry 
K Plasma Source Emission Spectrometry 
La Plasma Source Emission Spectrometry 
Li Plasma Source Emission Spectrometry 
Mg Plasma Source Emission Spectrometry 
Mn Plasma Source Emission Spectrometry 
Mo Plasma Source Emission Spectrometry 
Na Plasma Source Emission Spectrometry 
Nb Plasma Source Emission Spectrometry 
Ni Plasma Source Emission Spectrometry 
P Plasma Source Emission Spectrometry 
Sc Plasma Source Emission Spec ltumetry 
Si Plasma Source Emi!?sion Spectrometry 
Sr Plasma Source Emission Spectrometry 
Th Plasma Source Emission Spectrometry 
Ti Plasma Source Emission Spectrometry 
V p·J asma Source Emission Spectrometry 
Y Plasma Source Emission Spectrometry 
Zn Plasma Source Emission Spectrometry 
Zr Plasma Source Emission Spectrometry 
S04 Spectrophotometry 
Cl Spectrophotometry 

(a)Detection limits expressed in percent. 
(b)Detection limits expressed in ppm. 

Detection Limit 
Sediment Water 

(ppm) (ppb) 

0.25 

0.02 
0.1 
o. 1 
2 
o.os(a) 

10 
2 
1 
o.os(a) 

10 
4 
1 
2 
o.os(a) 

15 
o.os(a) 
2 
1 
o.os(a) 
4 
4 
o.os(a) 
4 
2 
5 
1 

1 
2 

10 
2 
1 
2 
2 

0.2 
0.02 

0.5 
0.2 
2 

10 
8 
2 
1 
O.l(b) 

30 
2 
4 
2 

10 

O.l(b) 

4 
O.l(b) 
2 
4 
O.l(b) 

4 
40 

1 
n.l(b) 
2 

2 
4 
1 
4 
2 

1~~~~ 
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Part of the sediment sample was dissolved in 10 ml of 1:1 nitric­
hydrofluoric acid. The analytical procedures which were used have been 
described by Cagle (1977) and Arendt, et a 1 (December 1979). All 
observed data for all samples are included in the microfiche in Appen-
dix C. · 

QUALITY CONTROL 

MEASUREMENTS CONTROL 

The procedures used to analyze URE Project reconnaissance samples 
require that calibration standards, check samples, and blanks be 
analyzed along with normal samples to ensure the validity of the 
reported results. A measurements contra 1 program provides information 
concerning precision and re 1 i ability of these measurements. Contra 1 
samp 1 es of two water batches and two sediment batches are submitted 
anonymously along with routine samples on a daily basis. A statistical 
summary of results reported on control samples, which were analyzed 
along with the samples included in this survey, is given in Table 2. 
Results of uranium analysis of water and sediment control samples 
obtained from the Ames Laboratory as part of the Multilaboratory 
Analytical Quality Control for the HSSR Program are reported by D1 Silva; 
et al (1979). 

PRINCIPAL COMPONENT ERROR ANALYSIS 

A principal component analysis of data from well water and stream sedi­
ment samp 1 es was used to produce an ordered 1 i st of samp 1 es using the 
eigenvalue statistics as described by Kane, et al (1977), where the most 
extreme samples were listed first. Additional unusual samples were 
identified if single-element measurements were outside a three standard 
deviation confidence interval around the mean. The laboratory and field 
data from the unusual samples identified by this procedure were re­
viewed. Four well water samples (038101, 038120, 038191, 038229) and 
three stream sediment samples (038061, 038127, and 038166) which 
appeared to be the most unusual were submitted for reanalysis. The 
ori gina 1 results were compared to the results from reanalysis. Of the 
more than 200 individual analyses that were compared, the only results 
which were considered to be in error in the original analysis and thus 
require corrections were multielement values for Sediment Samples 
038061, 038127, and 038166. This low error rate for the unusual samples 
indicates a high 1 eve 1 of re 1 i ability for the 1 aboratory measurements. 

GEOCHEMICAL RESULTS 

A statistical summary of all geochemical variables determined and the 
· corre 1 at ion . matrix of se 1 ected vari ab 1 es for groundwater and stream 
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f~easJrements Contra· Resu~ts for Water 

Batc~t~;:ard Coeff·cient Batch HS~a1car:i "coefficient 
No. of Mean oe .. lation a;· No. of Mean Deviati>l'b of 

Elei!Ent Method Samples ~ ~ Vari<tion Sampl•s ~ ~ Variation 

As 

Se 

AI 

B 

Ba 

Ca 

Co 
Cr 

Cu 

Fe 

Li 

Mg 

Mn 

Mo 

Na 

Ni 

Sc 

Si 

Sr 

Ti 

Zn 

Ms(a) 

Fdb) 

AA(C) 

AA 
ps(d) 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 
Ps· 

PS 

PS 

PS 

1 

29 

33 

37' 

-30• 

28 

28 

30 

31 

26 

30 

31 

30 

31 

28 

31 

28 

30 

28 

31 

28 

?6 

30 

28 

26 

31 

28 

0. 52 

0.68 

3.5 

1.2 

96.0 

1,584.0 

139.0 

10,200.0 

20.0 

95.0 

64.0 

86.0 

1,910.0 

. 17 .o 
9,300.0 

20.0 

34.0 

i ,600.0 

192.0 

109.0 

62.0 

920.0 

54.43 

113.0 

10.0 

9.0 

498.0 

·0.0 

•0. 230: 

0.72 

0.17 

1[7 .6 

71.2 

5.2 

540.0 

2. 7 

5.0 

13.6 

21.7 

n-1.0 

!.1 

3~Q.O 

•. 7 

.. ; . 2 

z<:c.o 
<.a 

21.2 

~-8 

sc.o 
l. 702 

7.0 

~-0· 

1.1 

39.4 

(a)Mass spectrometry. 
(b)Fluorometric analys·'s. 
(clAtomic absorption. 
(d)Plt!sma source emiss·on spectroscopy. 
(e)Neutron activatiorl delayed neutron cou1t. 

o.c 
0. :s 
o.co 
0.14 

0.18 

0.(4 

0.(4 

0.(5 

O.D 

O.C5 

0.23 

o.zs 
0.1' 

0.1 ~ 

0.0! 

o.o: 
o.z· 
0.1• 

o. 0! 

0. IS 

O.•lf 

o.os 
o.o; 
o.oe 
0.27 . 

0.12 

0.01> 

8 

25 

41 

41 

30 

32 

32 

30 

30 

34 

33 

30 

34 

33 

30 

30 

33 

33 

32 

34 

31 

34 

30 

32 

30 

32 

28 

9.92 

10.30 

o. 7 

0.8 

350.0 

71.0 

32.0 

0.4)6· 

0.632 

0.2·) 

0.31 

!1.4 

4-.0 

1.4 

98,500.0. 4,3'0.0 

95.0 4.6 

19.0 

208.0 

984.0 

20,100.0 

102.0 

72,400.0 

103.0 

6.0 

44,800.0 

38.0 

4,790.0 

11.0 

7,960.0 

S,lSS. 77 

40.0 

41.0 

47.0 

48.0 

3.6 
;o.3 
'9. s 

2,3!3.0 

-8.s 
3,HO.O 

4 8 

5 7 

3,7€0 0 

4.6 

4C4.2 

0. 7 

912.0 

17'D.6~ 

2.2 

5.0 

2.0 

. 22.3 

o.os 
0.06 

0.42 

0. 3g 

0.06 

0.05 

0.01 

0.04 

0.05 

0.19 

0.10 

o.os 
0.12 

0.08 

0.04 

0.05 

0.90 

0.08 

0.12 

0.08 

0.06 

0.11 

0.03 

0.05 

o. 1<: 
0.04 

0.46 

No. of 
Element l~ethod SamFles 

As 

Se 

AI 

Ba 

Be 

Ca 

Ce 

Co 

Cr 

Cu 

Fe 

Li 

Mg 

·Mn 

Mo 

Na 

lib 

Ni 

Sc 

Sr 

Th 

Ti 

Zn 

Zr 

FL 
Nr(er 

AA 

AA 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

PS 

52 

61 

38 

40 

53 

57 

so 
56 

57 

49 

ss 
53 

53 

53 

53 

ss 
53 

53 

56 

ss 
57 

57 

53 

ss -
Sl 

57 -

53 

53 

ss 
Sl 

Sl 

Measul:!frents Control Results for Stream Sediment 
Batch R-3 Batch S-2 

Stanclird Coeff.icient Standard 
Mean Deviation cf No. of ~ean Deviation 
~ ____[_pi!!!L_ Variation Samples ~ ~ 

4.15 

4.86 

3.6 

0.4 

31,900.0 

12.0 

416.0 

1.0 

2,700.0 

62.86 

13.0 

27.0 

21 .. 0' 

17,700.0 

9.800.0 

22.0 

2,100.0 

1,898.0 

2.0 

1 ,SOO.O 

12.0 

'18.0 

1,808.0 

s.o 
54.39 

7 .o 
3,197 .o 

52.0 

19.0 

88.0_ 

131.0 

Qo.400 

0•.135 

O•.SJ: 

0•.24-

2,450 0 

6 1 

16 1 

2 3 

440 0 

10 w; 
2 3 

1.7 

2. 7 

l, 1 so.o 
810:0 

l.S 
130.•0 

112.·4 

1.2 

130..() 

3..8 

2-4 

251..() 

0.6 

2.995 

4.3 

2BU 

4. s 
1.5 
7. j 

8.) 

0.19 

0.03 

O.lS 

0.53 

o.n8 
O.Q8 

O.J4 

1. 54 
0.16 

0.17 

0.17 

0.•)6 

0.13 

O.•l6 

0.08 

0.07 

0.16 

0.16 

o. o!7 

0.88 

0. ~1 

0 .. 3 

0. '4 

O.iO 

_O.C•S 

O.fO 

0.(9 

0.(9 

0.(8 

0.('9 

O.C7 

30 

40 

24 

27 

32 

32 

35 

35 

36 

32 

34 

34 

33 
32 

30 

34 
34 

32 

34 

34 

35 

34 

32 

32 

35 

36 

36 

30 

34 

32 

32 

9. 93 

10.26 

9.8 

0.8 

ss ,800. 0 

49.0 

381.0 

2.0 

3,500.0 

83.19 

22.0 

60.0 

45.0 

33,600.0 

19,400.0 

34.0 

s;3oo.o 
761.0 

27 .o 
2,100.0 

10.0 

56.0 

808.0 

11.0 

79.94 

8.0 

2,9SS.O 

157 .o 
28.0 

100.0 

112 .o 

0.871 

0.276 

0.98 

0.28 

4,470.0 

9. 7 

20.3 

0.6 

470.0 

22.161 

4.1 

4. 3 

2.9 

1,580.0 

1,580.0 

3.4 

330.0 

38.4 

2.4 

200.0 

5.3 

3. 3 

88.3 

0. 7 

5.693 

2 .. 6 

267.7 

10.7 

1.4 

6.2 

5.9 

Coefftctent 
of 

Variation 

0.09 

0.03 

0.10 

0. 36 

0.08 

0.20 

o.os 
0.27 

0.13 

0.27 

0.13 

0.07 

0.06 

o.os 
0.03 

0.10 

0.06 

o.os 
0.09 

0.10 

o.so 
0.06 

0.11 

0.06 

0.07 

o. 32 

0.09 

0.07 

o.os 
0.06 

o.os 



25 

sediment samples collected in the Corpus Christi Quadrangle are pre­
sented in Appendixes A and 8, respectively. Symbo 1 p 1 ots, 1 og fre­
quency, lognormal probability, percentile plots, and tabular data 
listings for selected variables are also included. All field and labor-
atory data for groundwater and stream sediment samples may be found on 
microfiche in Appendix C. Details of all sampling, analytical, and 
statistical procedures are discussed in Report K/UR-100 (Arendt, et al, 
December 1979). 

For discussion purposes, the 15th and 85th percentile concentrations are 
contoured on the symbol plots for all elements in Appendixes A and 8, to 
indicate areas of low and high concentrations. This represents values 
of approximately one standard deviation below and above the mean for a 
normally distributed population. For more careful evaluation of the 
data presented, concentration levels considered to be anomalous should 
be determined separately for each geologic unit within the quadrangle. 

GEOCHEMICAL DISTRIBUTIONS IN GROUNDWATER 

The samp 1 e site 1 ocat ions for groundwater samp 1 es collected in the 
Corpus Christi Quadrangle are shown on Plate 1 at the 1:250,000 scale. 
Symbol plots for uranium and specific conductance are presented at this 
scale on Plates 2 and 3 and at the 1:1,000,000 scale in Figures A~lb and 
A-2b, respectively. A map of the major producing horizons sampled and 
the samples noted as having hydrogen sulfide odor at the time the 
samples were collected is presented in Figure 5. The distribution of 
samples by producing horizon is listed in Table 3. 

Observed data for the variables uranium, specific conductance, 1,000· 
uranium/specific conductance, boron, chloride, lithium, sodium, 
selenium, strontium,. pH, and sulfate are listed in Table A-3. The 
figures in Appendix A present 1 og frequency, 1 ognorma 1 probabi 1 i ty, 
percentile, and symbol plots for these variables. 

Uranium 

The percentile plot (Figure A-la) indicates the waters produced from the 
Evange 1 i ne aquifer have a higher background range for urani urn than 
groundwater produced from the Chicot aquifer. The symbol plot for 
uranium (Plate 2 and Figure A-lb) indicates most groundwaters with 
uranium concentrations greater than the 85th percentile (20.00 ppb) 
occur in a trend in the western part of Nueces County. One we 11 near 
the periphery and the two northernmost wells in the trend have been 
determined to produce from the Chicot aquifer. The remaining 12 wells 
in the trend have been determined to produce from the Evangeline 
aquifer. 
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Table 3 

DISTRIBUTION OF SAMPLES BY GEOLOGIC UNIT FROM THE CORPUS CHRISTI QUADRANGLE 

Geologic No. of No. of 
Map Groundwater Sediment 

Geologic Member Code Sam~les Sam~les 

Alluvium } 
Barrier Island Deposits QD 2 1 
Deweyville Formation 

Windblown Deposits QWBD 0 5 

Chicot Aquifer AQCH 42 0 

Beaumont Formation QPB 0 39 

Lissie Formation · QPLI 0 

Evangeline Aquifer AQEV 75 0 

Total 119 46 
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Most groundwater samples collected in San Patricio and Aransas Counties 
have uranium concentrations less than 0.45 ppb (15th percentile). These 
waters are produced from the Chicot aquifer. Samples collected around 
Baffin Bay also have uranium values less than 0.45 ppb and are produced 
from the Evangeline aquifer. 

The correlation matrix (Table A-2) indicates significant positive cor­
relations with coefficients for both Pearson and Spearman correlations 
greater than 0.35 between uranium and selenium. 

Specific Conductance 

Figure A-2b indicates that most groundwater $amples having specific 
conductance values greater than 4, G30 1-Jmhos/cm (85th pE!r·cent 11 e) occur 
in a northwest-southeast trend southwest of Corpus Christi Bay. Samples 
with specific conductance va 1 ues 1 ess than 1, 949 1-Jmhos/cm (15th per­
centile) generally occur in the southern and extreme northeastern 
sections of the quadrangle. The percentile plot (Figure A-2a) indicates 
the waters produced ·from the Chi cot aquifer have higher background 
values than from the Evangeline aquifer. 

The trend of high specific conductance values, located southwest of 
Corpus Christi Bay, is composed of six wells producing from the Chicot 
aquifer and five wells producing from the Evangeline aquifer. Ground­
waters with low specific conductance values (northeastern and southern 
sections of the quadrangle) are produced from the Chicot aquifer and the 
Evangeline aquifer, respectively. 

The correlation matrix (Table A-2) indicates significant positive carre­
l at ions with coefficients for both Pearson and Spearman corre 1 at ions 
yr·eater· than 0. 35 Mtween specific conductance and boron, chloride, 
lithium, molybdenum, sodium, and sulfate, and a negative correlation 
between specific conductance and silicon. 

Related VariablP.s 

In addition to uranium and specific conductance, variables considered 
useful for interpretation of the data inc:luriP 1;nnn·uranium/iplicific: 
conductance, boron, chloride, lithium, sodium, selenium, strontium, pH, 
and sulfate. Symbol plots, lo~ frequency, lognormal probability, and 
percentile plots for these variables are presented in Appendix A. 

The area that appears to have the greatest potential for uranium 
mineralization is the western section of Nueces County. Comparison of 
the l,OOO·uranium/specific conductance symbol plot (Figure A-3b) to the 
uranium symbol plot (Figure A-lb) indicates a slight difference in the 
samples considered to have high uranium concentrations. The two 
northernmost samples shown in the trend on the uranium symbol plot and 
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determined to produce from the Chi cot aquifer, do not have .va 1 ues 
greater than the 85th percentile on the 1,000·uranium/specific con­
ductance symbol plot. The normalized uranium trend is composed of eight 
samp 1 es, seven of which produce from the Evange 1 i ne aquifer and one 
which produces from the Chicot aquifer. Most of the groundwaters in the 
trend are basic and have high selenium and strontium values. Selenium 
and strontium are the only·variables listed in Table A-3 that show an 
association to the·trend of high uranium values. · 

Groundwaters collected from the area southwest of Corpus Christi Bay and 
to the northeast of the area of anomalous uranium concentrations have 
high values fo~ specific conductance, boron, chloride, lithium, sodium, 
and sulfate. The concentrations of these variables may indicate mixing 
of brines or brackish water with the water in the Chicot aqui'fer. 

Summary of Groundwater Data 

The area that appears most prom1s1ng for potential uranium mineraliza­
tion is represented by a trend of high 1,000·uranium/specific conduc­
tance values in the western part of Nueces County. The groundwaters in 
this trend are produced from the Evange 1 i ne aquifer, except for one 
sample taken from the Chicot aquifer. High selenium and strontium values 
are associated with the samples in the trend. An area of saline water 
is located to the southwest of .Corpus Christi Bay and may be associated 
with improper brine disposal or an influx of brackish water into the 
Chicot aquifer. 

GEOCHEMICAL DISTRIBUTIONS IN STREAM SEDIMENTS 

Sample site locations for stream sediments collected in the Corpus 
Christi Quadrangle are shown on Plate· 4. The symbol plot for the 
hot-acid-soluble uranium as determined by fluorometric analysis (U-FL) 
and thorium is presented on Plates 5 and 6, and in Figures B-1b and 
B-4b, respectively. The stream sediment data subset used to generate 
Tables B-1 and B-2 and the figures in Appendix B included all stream 
sediment samples collected from basins that average 25 km2 (10 mi 2 ). 

Samples collected from basins larger than 50 km2 (Phase G) were not 
included. The distribution of the stream sediment samples collected 
from the major stratigraphic units is show·n in Table 3. Data· for all 
stream sediment samples collected in the Corpus Christi Quadrangle are 
included in Table B-3 and in the microfiche in Appendix C. 

Observed data for the variables hot-acid-soluble uranium (U-FL), uranium 
as determined by neutron activation (U-NT), U-FL/U-Nl, thorium, arsenic, 
chromium, lithium, sodium, nickel, strontium, and zirconium are listed 
in Table B-,3. The figures in Appendix B represent log frequency, ·log­
normal probability, percentile, and symbol plots for these variables. 
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Uranium 

Uranium in stream sediment samples is analyzed in two ways to obtain 
both U-FL and U-NT. The symbol plot for U-FL (Figure B-1b and Plate 5) 
indicate that there are six samples that have concentrations above 1.93 
ppm (85th percentile). Four of these sediment samples. are derived from 
basins draining the Beaumont Formation and the remaining two .sediment 
samples are derived from basins draining windblown and alluvial 
deposits. The percentile plot (Figure B-1a) indicates the background 
range for U-Fl is evenly distributed throughout all samples collected. 
Sediment samples with U-FL values less than 0.92 ppm (15th percentile) 
are located in the northwestern section of the quadrangle. 

The symbol plot for U-NT (Figure B-2b) indi.cates that concentrations 
above 2.62 ppm (85th percentile) occur in seven stream sediment samples~ 
five of which are derived from basins draining the Beaumont Formation, 
one sample which represents windblown deposits, and one sample from 
alluvial deposits. The percentile plot (Figure B-2a) indicates the 
samp 1 es derived from a 11 uvi a 1 and wi ndb 1 own deposits have a higher 
background range than the samples derived from the Beaumont and Lissie 
Formations. 

The correlation matrix (Table B-2) indicates significant positive 
correlations with coefficients for both Pearson and Spearman correla­
tions of greater than 0.30 between U-FL and U-NT, calcium, lithium, 
sodium, strontium, titanium, vanadium, and zirconium. The matrix also 
indicates a corre 1 at ion with a coefficient greater than 0. 30, between 
U-NT and U-FL, calcium, strontium, titanium, vanadium, and zirconium. 

The symbol plot for U-FL/U-NT (Figure B-3b) indicates that samples 
having a U-FL/U-NT value greater than 0.88 (85th percentile) occur in 
thQ central part of the sampled a1·ea, and dt·e deT"iveu from the Beaumont 
Formation. Samples collected in the northern part of the quadrangle 
have U-FL/U-NT values less than 0.52 (15th percentile). This t~end of 
low values can be traced northward into the Beeville Quadrangle (Uranium 
Resource Evaluation Project, October 1979) and the sediments appear to 

.be derived from the Beaumont and Lissie Formations. 

Thorium 

The symbol plot for thorium (Figure B-4b. and Plate 6) indicates that 
most thorium concentrations above 8 ppm (85th percentile) are present as 
scattered ·occurrences in sediments derived from the Beaumont Formation. 
Sediments with concentrations less than 3 ppm (15th percentile) also 
appear to occur in scattered 1 ocat ions throughout the quadrangle. The 
percentile plot (Figure B-4a) indicates that the sediments·derived from 

·the Beaumont and. Lissie Formations have a distinctly higher background 
range than those co 11 ected from the a 11 uvi a 1 and wi ndb 1 own deposits. 
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The correlation matrix (Table B-2) indicates significant positive corre­
lations, with coefficients for both Pearson and Spearman correlations of 
greater than 0.30 between thorium and cerium, nickel, and yttrium. 

Related Variables 

Because of the low sample density caused by low relief, poor a~d arti­
ficial (man-made) drainage, farming and ranching activities, oil and 
natural gas fields, industrial development, and the high probability of 
contamination, the stream sediment data obtained from the Corpus Christi 
Quadrangle is apparently inconclusive in determining areas of potential 
uranium mineralization. 

In addition to the low sampling density and probable contamination, 
other factors considered to comp 1 i cate the geochemistry, and thus the 
identification of the area of greatest uranium mineralization potential, 
are the speculative sources for the origin of the Beaumont Formation and 
the windblown deposits. 

The symbol plots for all variables listed in Table B-3 show clusters of 
samples having concentrations greater than the 85th percentile that are 
spacially similar. to those samples that have U-FL and U-NT values above 
the 85th· percentile. However, the values for the 85th percentile for 
U-FL and U-NT, 1.93 and 2.62 ppm, respectively, are very low. There­
fore, the area is not considered to be favorable for ·the occurrence of 
uranium mineralization. 

Summary of Stream Sediment Data 

Because of the 1 ow samp 1 e density a.nd the presence on the surface of 
Recent-to- Pleistocene strata which have multi p 1 e sources, the stream 
sediment data are considered to be inconclusive for identifying poten­
tial areas of uranium mineralization. However, the samples that show 
U-FL and U-NT values above the 85th percentile are derived from basins 
draining the Beaumont Formation. This occurrence may be related to the 
mineralogy of the unit; the Beaumont Formation is predominantly clay 
whi 1 e the other surface unit - the wi ndb 1 own deposits - are predomi­
nant ly sand and silt. Urani urn and other e 1 ements may be adsorbed onto 
clay particles and therefore clay-rich units may show enrichment when 
compared with sandy units. 
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SliATISTICAL SUMMARY FOR GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE 
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OF THE CORPUS CHRISTI QUADRANGLE 
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Figure A-lb 

GEOCHEMICAL DISTRIBUTION OF URANIUM (PPB) 
IN GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE 
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Table A-3 

PARTIJ1L DATA LISTING FOR ;ROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE 
CORPUS CHAI S T I QUADRANGLE - GAOUNOWATEFI 

OR SAMPLE De De Eo SAMPLE NUMBER U SP 
NUMBER ST LAT L«lNG L TY REP (PPB) UlefOS/CN 
38002 48-27.649 97 .• 585 -3-03- lei 3500 
38008 48-27e589 97.4S4 -3-03- lo7 4900 
38009 48-27e586 97.534 -3-03- 2o3 3200 
38010 48-27e593 97o593 -3-03- lo3 2900 
38012 48-.27.679 97.667 -3-03- 2.4 .2700 
38013 4&-.27e689 97.618 -3-03- lei 3100 
3801S 
38040 
38041 
38043 
38044 
38045 
38047 
38050 
38051 
38052 
38056 
38057 
38062 
38063 
38064 

48-.27.504 
48-.27.974 
48-.27.920 
4&-27.964 
48-27.913 
48-27.965 -
48-27.932 
48-27.873 -
48-27.827 
48-27.827 

97.878 -3-03-
97. 096 -3-03-
97. 139 -3-03-
97.245 -3-03-
97.187 -3-03-
97.143· -3-03-
97.213· -3-03-
97.194 -3-03-
97.064 -3-03-
97.222 -3-03-

4&-27.984 97.398 
48-2?.986- 97.357 
48-27.985 97.322 

-3-03-
-3-03-
-3-03-

48-27.968 - 97 •• 45 -3-03-
48-27.323 97.792 -3-03-

38065 4&-27.288 97.663 -3-03-
38066 48-27.282 97.731 -3-03-
38067 48-27.343 - 97.745 -3-03-
38070. 48-27.365 97.706 -3-03-
38071 
38072 
38088 
38089 
38091 
38092 
38093 
38094 
38097 
38098 
38099 
38100 

48-27.407 97.744 -3-03-
48-27.696 97.938 -3-03-
48-27.827 97.723 -3-03-
48-27.874 97.724 -3-03-
48-27 o 872 97 ello61 -3-03-
48-27.767 - 97.717 -3-03-
48-27.768 
48-27.787 
48-~:7.929 

4&-li:7o966 
48-27.964 
4&-27.970 

38101 48-27.974 
38103 48-27.963 

97.671 -3-03-
97.623 -3-03-
97.608 -3-03-
97.711 -3-03-
97.669 -3-03-
97.561 -3-03-
97.506 -3-03-
97.615 -3-03-

38104 
38105 
38106 

48-27o924 97o700 -3-03-
48-27e753 - 97e603 -3-03-
48-27.898 97.731 -3-03-

38107 48-27.925 97.501 -3-03-
97.696 -3-03-
97eS76 ·-3-03-

38108 
;Jtl109 
38110 
38111 
38112 
38114 
38115 
38117 
38118 
38120' 
38121 
38123 

4&-27.802 
48-27.914 
4&-27. 710 9·7. 824 -3-03-
48-27.748 97.817 -3-03-
48-.Z'F. 739 97 .1'59 -3-03-
48-2'Fe629 97elTO' -3-03-
48-2Te620 97.663 -3-03-
48-2'Fe657 97oCJ14 -3-03-
48-2~o730.- 97e905 -3-03-
4&-2~.708 97.780 -3-03-
48-2:1'.672 97.8S2 -3-03-
48-2:1'.729- 97oCJ80 .-3-03-

10. 
25. 

Oo38 
0.29 
3.7. 

<0.20 
4.6 
Oo48 
0.56 

(0o20 
<0.20 

Oo42 
Oo84 
Oo61 

44. 
Oo39 
Oo30 

11o 
Oo32 
4.7 .. ., 
2o8 
3.9 
loB 
3e4 

18. 
Oo21 
2.8 
2.0 
6.2 
Oo49 
Oo31 
Oo21 
5.8 
0.59 
7.6 
2.5 
8o3 
1.8 

28. 
II • 
35. 
41o 
13. 
II • 
26. 
92. 
17. 
18. 

1900 
1000 
990 

6900 
ISOO 
940 

3400 
2300 
:600 
2SOO 
3300 
4200 
5100 
.0.300 
1900 
3200 
~400 

2100 
2200 
2200 
2SOO 
4300 
41100 
.,.00 
5000 
5900 
6900 
2300 
1800 
1700 
MOO 
8900 
••oo 
1900 
4500 
3900 
1200 
•·roo 
3200 
S300 
4100 
3 .. 00 
2600 
2800 
3800 
3700 
2600 
4200 
3100 

U/SP 

~.32 

Oo34 
0.72 
o.•s 
Oe91 
0.37 
5.5 

25. 
Oo38 
o.o. 
2.4 
0.11 
1.4 
0.21 
0.3. 
Oo04 
~.03 

OoiO 
Oo17 
Ool4 

23o 
Oo12 
lo13 
5.4 
0.15 
2ol 
lo9 
tlo64 
Oo95 
Oo25 
Oo69 
3.1 
Oo03 
le2 
lei 
3.8 
o.oe 
a.o. 
.:~.o;; 

3o3 
.lel3 
2o0 
2.1 
loB 
o.s7 
5.2 
2!.8 
9.4 

16· 
4.7 
3o0 
6.9 

35. 
4o0 
6.0 

B 
(:US) 

suo 
6100 
4600 
3200 
2500 
4000 
I 000 

470 
uo 

80:)0 
620 
uo 

7600 
HO 
290 
uo 

2800 
3800 
5700 
S400 

920 
1200 
1100 
1000 
1200 
no 

1700 
2500 
2900 
6900 
4700 
3100 
S700 

450 
I UO 
1200 
2800 
8200 
4400 
1400 
9100 
3300 
uo 

3300 
I BOO 
351)0 
3000 
2700 
1900 
1800 
2200 
2300 
IUO 
3300 
2200 

::L 
CPPMJ 

320 
330 
190 
170 
140-
170 
230 
ISO 
110 

1600 
260 
130 

1800 
3i0 
200 
490 
6.0 
940 

1300 
920 
230 
3~0 

330 
270 
310 
310 
390. 
800 
720 

I ~00 
7~0 

1300 
1400 

140 
260 
220 

1400 
2000 

920 
250 
740 
650 
210 
740 
610 

1100 
720 
640 
350 
430 
700 
690 
340 
730 
480 

L.l 
C PPB) 

100 
110 

71 
75 
78 
92 
57 
20 
II 

120 
30 
12 

160 
3 .. 
ll 
33 

100 
120 
110 
120 
67 
78 
82 
6? 
74 
60 
69 

130 
120 
200 
140 
130 
190 
28 
49 
54 

150 
240 
140 
s• 

130 
160 

2S 
110 
58 

110 
100 
96 
74 
68 
91 
75 
72 

120 
73 

NA 
( o:>PM) 

460. 
570. 
410. 
40Co 
39C·. 
42C•o 
270. 
130. 
ll o. 
710. 
180. 
100. 
890. 
170. 
130. 
230. 
420· 
460. 
520. 
450. 
240. 
311). 
310· 
2&0. 
290. 
2u,; 
301). 
450. 
420. 
630. 
S10· 
520. 
610. 
110.; 
220. 
170. 
430. 
630. 
430. 
2111·· 
4611 •. 
420 •. 
100. 
•so. 
290. 
460. 
400. 
400. 
290. 
290o 
360· 
360. 
280. 
400 •. 
300· 

se 
(PPB) 

Oo6 
o.s 
Oo6 
o.s 
Oo4 
0.3 
0.3 
0.4 
0.3 
0.3 
o.3 
0.2 
o •• 
Oo3 
o.s 
0.3 
0.2 
o.2 
0.2 
Oo2 
1.0 
0.3 

<0.2 
o.s 
0.2 
s •• 
o •• 
0.4 

<Oo2 
<0.2 

Oo4 
o.8 

<0·2 
0.3 
Oo2 
0.7 
o.s 
0.3 o.• 
Oo3 
o •• 
Oo3 
0.3 
Oo4 
0.4 
o.s 
0.6 
Oo7 
0.9 
3o4 
I o2 
Oo4 
1.2 
le2 
loS 

SR 
CPPB) 
1700 
2100 
570. 

1200 
890 
910 

1800 
310 
280 

1300 
S60 
350 

4800 
1000 
530 
700 
3SO 
330 
750 
730 

2200 
1200 
1700 
2200 
2000 
1700 

770 
18110 
2200 
1800 
1300 
4400 
2600 

770 
290 
800 

3500 
3000 
1100 
390 
7SO 

1000 
750 

2700 
620 

6600 
2200 
2200 
2100 
2SOO 
4700 
2100 
2200 
3200 
2000 

PH 

a.o 
7.9 
e.2 
e.2 
8.2 
8.3 
7.6 
7.7 
7.4 
7.7 
7.4 
7.3 
7o2 
7o4 
6.9 
7.0 
7.9 
9o2 
7.7 
7.8 
7.2 
7.9 
7.7 
7.7 
7.7 
8.0 
7.8 
7ol 
7ol 
7.3 
7.6 
7.1 
Sol 
7o6 
7o7 
7.4 
7o0 
7.9 
Sol 
7.8 
7.8 
e.1 
8ol 
7o3 
7.1 
7.8 
8.1 
Sol 
8o6 
Sol 
7.8 

.e.o 
8.2 
a.2 
7.9 

5()4 

(PPM I 
260 
370 
160 
160 
120 
170 
130 

<S 
<5 

1800 
61 
<S 

1400 
64 
83 
12 
93 
90 
16 
93 

ISO 
800 
190 
180 
160 
210 
ISO 
300 
350 
650 
670 
250 
630 

65 
36 
68 

220 
14 

120 
47 

360 
290 

70 
540 

32 
300 
180 
190 
2SO 
200 
210 
180 
220 
180 
180-

.)> 
I 
w 
N 



Table A~3, Continued 

PARTIAL DATA LISTING FOR GROUNDWATER OF THE CORPUS CHRISTI QUADRANGLE 
CORPUS CHRISTl QUADRANGLE - GA.JUNDIIATEA 

OR SAMPLE Do Oo Eo SAMPLE NUMBER U 
NUNSE:II ST LAT LONG L TY REP C PP8) 
38124 48-27o662 97o797 -3-03- 39o 
38125 48-27o621 97o8l0 -3-03- 3lo 
38126 48-27o542 97o854 -3-03- l2o 
38130 48-27o588 97o762 -3-03- 28o 
3813& 48-27o577 97o8ll -3-03- 12o 
38133 48-27o499 97o825 -3-03- l2o 
38134 48-27o930 - 97o658 -3-03- Oo74 
38136 48-27o885 97o664 -3-03- Oo82 
38&37 48-27o207 97o786 -3-03- as. 
38139 48-27o340 97o695 -3-03- <Oo20 
38148 48-27o814 97o775 -3-03- l2o 
38151 48-27o931 - 97o778 -3-03-
38153 48-27o982 97o778 -3-03~ 
38155 
38159 
38&62 
38163 
38164 
38165 
38167 
38169 
38170 
38171 
38172 
38175 
38176 
38177 
38179 
38180 
38181 
38183 
38185 
38186 
38187 
38188 
38189 
38190 
38191 
38192 
38193 
38194 
38196 
38198 
38199 
38202 
38203 
38204 
38205 
38207 

,38208 
38220 
38222 
38223 
38224 
38227 

48-27.993 
48-27.766 
48-27o818 
48-27.774 
48-27.855 -

97o838 -3-03-
97o814 -3-03-
97o865 -3-03-
97 o892 -3-03-
97o791 -3-03-

48-27o688 97o501 -3-03-
48-27o712 - 97o554 -3-03-
48-27o652 97o545 -3-03-
48-27o688 97o561 -3-03-
48-27.740 
48-27.966 
48-27o878 
48-27o880 
48-27.780 
48-27o841 
48-27.838 
48-27.880 
48-27o783 

97o646 ..,.J-03-
97o867 -3-03-
97o875 -3-03-
97o828 -3-03-
97o983 -3-03-
97o950 -3-03-
97o975 -3-03-
97o9S4 -3-03-
97o951 -3-03-

48-27o929 - 97o982 -3-03-
48-27o968 - 97o928 -3-03-
48-27o975 97o975 -3-0J-
48-27o927 97o935 -3-03-
48-27o911 97o894 -3-03-
48-27o782 - 97o763 -3-03-
48-27o662 97o452 -3-03-
48-27o296 - 97o808 -3-03-
48-27 o29 8 97 o 773 -3-03-
48-27o343 - 97o827 -3-03-
48-27o351 - 97o776 -3-03-
48-27o401 97o822 -3-03-
48-27o398 97o777 -3-03-
48-27o459 97o823 -3-03-
48-27o469 97o782 -3-03-
48-27o448 97o865 -J-03-
48-27o389 - 97o880 -3-03-
48-27o450 - 97o908 -3-03-
48-27o493 97o887 -3-03-
48-27o688 97o714 -3-03-
48-27o747 97o749 -3-03-
48-27o743 - 97o700 -J-03-
48-27o727 97o669 -3-03-
48-27o639- 97o718 -3-03-

l6o 
3o8 

as. 
24. 
25. 
27o 
23o 

'. 1 
Oo4l 
Oo74 

l4o 
So4 
o. 78 
loS 
Oo66 
Oo69 
Oo29 
Oo93 

<Oo20 
4o0 
lo4 
lo7 

<Oo20 
Oo72 
Oo45 
2o4 
Oo82 
Oo6l 

20. 
33o 

4o8 
lOo 
l6o 
l2o 
17o 
9o4 
6oS 
Sol 
7.3 

14. 
l4o 
l6o 
17. 
23o 

SP 
UMHOS.ICN 

2500 
2300 
2100 
2300 
2200 
2100 
2000 
6200 
1300 
1900 
4600 
1400 
2900 
2800 
2800 
4600 
3000 
3700 
4400 
9100 
3600 
4400 
3900 
4900 
2100 
2900 
3400 
3400 
2800 
2600 
5000 
3300 
3400 
3400 
2700 
2400 
5600 

17000 
2000 
2100 
2000 
1900 
2000 
2200 
2000 
2400 
1900 
2300 
1800 
2200 
3100 
4100 
2400 
3800 
2600 

l6o 
llo 

So6 
12o 

5o3 
So6 
Oo38 
Ooll 

l4o 
o.os 
2o7 

12o 
1o3 
Sol 
8o6 
So4 
9ol 
6o2 
Oo2$ 
o.os 
Oo21 
3o3 
lo4 
\)ol6 
Oo88 
Oo23 
Oo20 
Oo051 
llo34 
'lo04 
.».7;, 
Oo42 
o.so 
OoOl 
llo27 
Ool!l 
Oo42 
o.os 
OoJO 
9.6 

I 7o 
2o5 
4o9 
7oS 
So7 
7.2 
s.o 
2o8 
4o5 
3.3 
4o6 
lol 
6.7 
4o4 
8o6 

8 
c aaa) 
181)0 
1700 
1300 
1500 
1400 
1300 
1!100 
3800 

Bi!O 
.uoo 
2700 

840 
1200 
1300 
2100 
3300 
'900 
2600 
69)0 

10000 
5100 
7100 
5800 
1200 
2700 
2400 
lBOO 
1 BOO 
'7;)0 
2000 
2830 
1400 
18.00 
1500 
1300 
a no 
2700 
9500 

9!>0 
1100 

930 
9;,o 
no 
920 

liDO 
1500 
1000 

970 
1000 
ll 00 
2500 
2700 
3100 
35100 
2100 

ci.. 
C PPNI 

610 
290 
270 
300 
300 
210 
230 

'100 
79 

170 
350 

99 
210 
160 
160 
380 
180 
280 
570 

1400 
620 
790 
740 

1300 
340 
500 

. 690 
610 
430 
360 

1200 
490 
550 
600 
390 
320 

1100 
1700 

230 
220 
210 
230 
200 
230' 
220 
230 
190 
240 
18.0 
260 
520 
760 
740 
680 
440 

Ll 
C Pi>8) 

67 
66 
51 
60 
56 
59 
57 
98 
60 
78 

120 
41 
67 
83 
78 

120 
100 
90 

110 
190 
76 

120 
100 
98 
52 
61 
82 
82 
63 
60 
98 
62 
57 
61 
52 
54 
99 

160 
53 
77 
60 
67 
61 
64 
66 
85 
61 
62 
56 
63 
67 
85 
94 
82 
73 

NA 
I !>PM I 

270. 
270o 
221t. 
250. 
250o 
230o 
zoo. 
480o 
210o 
290o 
soo. 
a so. 
340o 
280. 
400o 
SlOo 
390. 
430o' 
400. 
650o 
380. 
520. 
390. 
280. 
240o 
310o 
340o 
320. 
290o 
260o 
410o 
230. 
250. 
250. 
220o 
210o 
440. 
720. 
210o 
310o 
21>0o 
290. 
280 .• 
300. 
290o 
330o 
270o 
2510. 
250. 
290o 
340. 
380. 
400o 
370. 
300. 

SE 
CPPBI 

loS 
Oo9 
Dol 
lo2 
Oo9 
Oo3 
Oo3 
Oo6 
Oo3 
Oo2 
•• 1 
Oo6 
Oo4 
Oo6 
Oo9 
Oo9 
Oo6 
Oo7 
Oo5 
Oo3 
o.s 
Oo4 
Oo4 
Oo4 
o.s 
Oo4 
o.s 
Oo3 
Oo6 
Oo3 
lol 
o.s 
Oo4 
Oo4 
Oo4 
Oo4 
Oo9 
Ool 
o.a 
Oo2 
Oo2 
o.·z 

<Oo2 
Oo2 
lol 
2o0 

<Oo2 
o.a 
Oo2 

<Oo2 
o.s 
s.s 
o.s 
Oo4 
Oo4 

SA 
CPPB) 
2400 
2000 
2100 
1400 
2500 
2600 

570 
1500 
2200 
1900 
3400 
970 

1100 
. 2200 
.1600 
3600 
2000 
2100 
1000 
3100 
1100 
1100 
630 

4800 
730 

1600 
2100 
2500 
1600 
1200 
3900 
950 

1500 
1400 
940 
860 

4300 
2900 
1600 
1300 
1900 
1600 
2600 
2300 
2000 
2500. 
2400 
2700 
1600 
2700 
1500 
2100 
1800 
530 
550 

PH 

8o3 
Bo4 
8.0 
8o3 
8o2 
BoO 
7o4 
7oS 
7o8 
BoO 
6o2 
6o9 
5o7 
4o4 
8o6 
SoB 
8o4 
a.2 
8o6 
BoB 
BoO 
8o8 
8o4 
6o8 
7.7 
7o6 
8oS 
BoO 
7oS 
a.o 
BoO 
7o0 
6o7 
7o2 
7o2 
7o4 

· a.o 
Sol 
6oS 
7o6 
7.7 
8oS 
7o9 
7.1 
7o6 
a.o 
7o8 
7o0 
7oS 
7oS 
6.0 
s.o 
7o8 
8o4 
8o6 

504 
CPPM) 

200 
220 
140 
180 
180 
270 
220 
200 

73 
120 
160 
53 
66 
53 
87 

ISO 
87 

140 
330 
810 
330 
560 
360 
140 
120 
220 
170 
220 
190 
80 

320 
7S 

110 
81 
90 

100 
360 

1800 
170 
160 
110 
95 

200 
200 
130 
210 
130 
130 
llO 
130 
290 
330 
470 
330 
280 

)::> 
I 
w 
w 



Table P.-3, 

PARTIAL DATA LI5TING FOR GROUND~'ATER 

CCRPUS CHRISTl QUADRANGLE - GROUNDWATER 
OR SANPLE o. o. e. SAMPLE NUMBER u SP l.'/SP 

NUMBER ST LAT LONG L TY REP lPPBI UMH·JS/C .. 
38228 48-27.633 - 97.666 -3-03- as. 2400 6 •• 
38229 48-27.641 - 97o635 -3-0;3- 20o 3100 6,4 
38230 48-27.563 - 97o745 -3-03- 23o 2300 I o, 
38231 48-27.599 - 97.726 -3-0'3- 7oS 2400 3o1 
38233 48-27.575 - 97.706 -3-0CJ- 2.1 2;700 o. 11 
38234 48-27.585 - 97.663 -3-oa- lo3 2!>00 0.50 
38235 48-27.610 - 97.632 -3-0CJ- lo6 2~00 Oo56 
38236 48-27o572 - 97.'502 -3-00- 6o6 3!>00 1o8 
38238 48-27.615 - 97.502 -3-oa- 9o7 4300 2o0 

Continued 

OF THE CORPUS CHRISTI QUADRANGLE 

8 CL Ll NA SE 

( ·"'"' 81 C PPNI l PP81 l PPNI CPP81 
1700 410 58 270. Oo4 
4000 500 70 350. 2 ol 
1300 330 56 250. o.s 
1600 350 82 360o Oo3 
1700 420 100 .. ,o. Oo9 
1800 100 79 360. o.s 
2900 140 86 .. 30. Oo4 
42)0 670 87 510o Oo2 
,7300 860 120 r.2o. 0.3 

SA 
CPPBI 
370 
920 
820 
760 

1700 
860 

1100 
'1400 
2200 

PH 

8o8 
8.8 
5o6 
6o6 
8o1 
8o4 
8o9 
e.5 
8oS 

504 
( PPNI 

250 
560 
210 
200 
340 
150 
210 
330 
580 

)> 
I 
w 
~ 
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STATISTICAL SUMMARY FOR STREAI~ SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE 
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Refer to Table 1, Page 22 and Table C-1, Page C-4 for concentration units and symbol defintions. 
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CORRELATION MATRIX FOR STREAM SEDIMENT 
OF THE LAKEVIEW DETAILED GEOCHEMICAL SURVEY, OREGON 
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NOTE: (1) Pearson correlation/Spearman correlation/(sample size). 
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computations. 

(2) Significance levels: *-10%, **-5, ***-1%. 
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Table B-3 

PARTIAL DATA LISTING FOR STREAM SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE 

OR SAMPLE Do Oo Eo SAMPI...E N.JMaEA 
NUMBER ST LAT LO~~ L TY REP 
38000 48-2.7.722 - 97.4~8 -3-12-
38001 48-27.709-97.4:17-3-15-
38003 48-2:7.593 - 97.610 -3-12-
38004 48-27.616 97.664 -3-12-
3800!5 48-2:7. 599 - 97. 664 -3-12-
38006 48-27.592 - 97.664 -3-12-
38011 48-27.669 - c;7.696 -3-15-
38014 48-27. 764 - 97. 529 -3-15-
38042 48-27.929 97.187 -3-12-
38048 48-27.940- 97o2e9 -3-15-
38049 48-27.964 - 97.208 -3-12-
38053 48-27.986- 97.266 -3-12-
38054 48-27.986 - 97.294 -3-12-
38055 48-27.997 - 97.325 -3-12-
38058 48-27.941- 97.482 -3-15-
38059 
38060 
38061 
38068 
38090: 
38095 
38096 
38102 
38113 
38116 
38119 
381'27 
38128 
38129 
38132 
38135 
38138 
38140 
38149 
38150 
38152 
38154 
38156 
38157 
38158 
38160 
38166 
38168 

48-27.998 - 97.437 -3-12-
48-27.897 - 97.477 -3-15-
48-27.891 - 97.4~3 -3-15-
48-27.332 - 97.719 -3-12-
48-27.897- 97.731 -3-15-
48-27.785 - 97.592 -3-15-
48-27.930 -.97.604 -3-15-
48-27.900 - 97.51.3 -3-15-
48-27.740 - 97.764 -3-15-
48-27.611 - 97 0 E67 -3-1 s-
48-27.729-97.905 -3-15-
48-27.551 - 97.841 -3-15-
48-27. 566 - 97. 795 -3-12-
48-27.565 97.78;1 -3-15-
48-27.535- 97.878 -3-15-
48-27.932 - 97.662 -3-15-
48-27.742 - 97.932 -3-15-
48-27.272 - 97.80.3 -3-12-
48-27.910 - 97.795 -3-12-
48-27.908 - 97.792 -3-15-
48-27.938 - 97. 77& -3-12-
48-27'.955 - 97.839 -3-15-
48-27o990- 97o E39 -3-15-
48-27.934 - 97o 875 -3-15-
48-27o811 - 97.78~ -3-15-
48-27 .• 797 - 97o 869 -3-12-
48-27.709 - 97. ~2 -3-15-
48-27~716- 97.526 -3-15-

38173 48-27o894- 97.879.-3-12-
38178 48-27.835 - 97.951 -3-12-
38182 48-27.874 - 97.946 -3-15-
38184 48-27.92S - 97.957 -3-12-
38195 48-27.357- 97.760 -~-15-
38197 48-27.398- 97.811 -3-12-
38200 48-27.422- 97.796 -3-1S-
38201 48-27.'447 - 97. 76'> -3-12-
38206 48-27.469 - 97.868 -3-12-
38221 48-27.687- 97.712 -~-15-
38225 48-27.697 - 97.660 -3-IS-
38226 48-27.696 - 97.658 -3-15-

u 
(PPM I 

•• 1 
1· 7 
1 .3 
0.94 
2.0 
2.3 
1.3 
lo7 
1.5 
lol 
1.5 
•• 5 
2o0 
•• 8 
lo6 
loS 
1ol 
lol 
0.76 
lol 
1 .3 
0.77 
1.9 
2.3 

••• 
1 o4 

'·" ••• 
loS 
2.2 
lo9 
Oo73 
0.86 
2o2 
•• 1 
1 .4 
1.6 
OoSO 
1o7 
1.0 
lo 3 
3.4 

1.3 
0.70 
Oo97 
Oo75 
2· 4 
loS 
lo6 
o;.82 
lo4 
lo 8 
lo2 
•• 1 

U-NT 
CPPNI 

lo 7 
2.3 
loS· 
1o9 
2o3 
2o8 
1o3· 
3o6 
2o j) 

loS 
2.3 
2o2 
Zo6 
Zo4 
lo9 
l.a 
lo6 
zoa 
Oo9. 
lo 5I 
2ol 
lo6 
2.3 
2o4 
•• 6 
lo8 
2.0 
1.S 
2.2 
2.1 
3.a 
lo4 
1.6 
2o9 
1. a 
2o2 
ZoO 
1.7 
1o7 
o.ao. 
lob 
3.1 
1o 8 
1 .6 
lo2 
loS 
lo6 
3.0 
2.0 
2ol 
2.3 
ZoO 
lo 8 
•• a 
1.7 

U/TU 

0.65 
Oo75 
Oo73 
Oo49 
0.87 
0.84 
0.98 
0.48 
Oo73 
0.71 
0.65 
Oa67 
0.76 
o.11 
Ooes 
o.a• 
Oo68 
Oo39 
o.e4 
Oo66 
Oo6l 
Oo48 
Oo84 
Oo95 
Oo9l 
Oo78 
o. 79 
0.93 
0.68 
1.0 
o.s1 
Oo52 
0.54 
Oo77 
Oo63 
Oo65 
o.8o 
0.29 
0.98 
lo3 
Oo78 
•• 1 

Ooa4 
o.5e 
Oo65 
Oo47 
Oo&O 
Oo74 
Oo74 
0.36 
Oo68 
Oo99 
0.67 
0.66 

TH 
I PPM I 

s 
<2 
28 

8 
9 

2 
2 
4 
5 
2 
3 
5 
4 

2 
<2 

a 
6 

2 
3 
9 

13 
7 
6 
3 
4 
6 
2 
6 
4 
3 
6 
5 
6 
8 
5 
9 
6 

<2 
3 
3 
2 
5 

4 
2 

<2 
11 

5 
3 
6 
6 
3 
5 
4 

10 

AS 
CPPMI 
3o2 
8.1 
6o5 
3o2 
SoO 
4o2 
4o4 
•• 1 
loS 
2o4 
2.5 
2.8 
2o5 
2o2 
4o7 

<Ool 
3.6 
3o7 
lo 9 
1 o5 
2. 5 
2.5 
4ol 
•• 5 
3.0 
4o0 
2.5 
3.3 
3.6 
2.2 
loS 
Oo6 
0.5 
2.6 
2.7 
2ol 
•• 7 
Oo2 
1.6 
2.5 
1.9 
s.3 

2.2 
2o0 
lo2 
2o8 
1 .7 
lo 0 
2.0 
leO 
a. o 
7o7 
6. 8 
5.6 

CR 
CPPMI 

13 
17 
38 
14 
27 
21 
14 
14 
17 
16 
14 
16 
13 
11 
24 
19 
13 
14 
10 
13 
17 
15 
17 
18 
20 
31 

260 
a 
18 
17 
15 
13 
11 
17 
19 
17 
13 

5 
19 

9 
16 
23 

20 
l1 
14 
20 
15 

8 
22 
14 
13 
24 
24 
26 

Ll 
CPPMI 

11 
18 
26 
12 
21 
19 
14 
15 
14 
15 
14 
1!5 
13 
17 
24 
16 
13 
11 
10 
13 
16 
14 
20 
16 
15 
22 
14 
18 
17 
19 

7 
9 

11 
18 
19 
17 
11 

6 
14 

9 

·~ 21 

15 
11 

·~ 14 
19 
11 
18 

e 
12 
31 
26 
25 

NA 
CliO 
Oo42 
0.39 
lo 1 
0 .so 
Oo79 
Oo51 
0.36 
•• 7 
Oo34 
o. 25 
Oo29 
Oo48 
Oo 53 
Oo37 
Oo21 
o. 29 
0 .• 37 
Oo3l 
loO 
Oo54 
Oo33 
0.36 
0.53 
0.70 
Oo33 
Oo25 
0.51 
o.87 
0.40 
loO 
Oo42 
0.26 
lol 
o. 71 
0.55 
Oo74 
0.31 
Oo20 
Oo21 
0.29 
0.23 
Oo81 

Oo20 
·Oo25 
o. 26 
-Go21 

••• 
·0.95 
Do39 
0.41 
0.51 
2o8 
Oo30 
3.29 

Nl 
I PPM I 

6 
8 

13 
7 

13 
8 
f) 

7 
6 
7 
4 
5 
4 
5 
9 
7 
5 
4 
5 
5 
7 
7 
9 
6 
9 

15 
83 
10 

7 
{: 

2 
5 
5 
7 
8 
6 
6 
2 
7 
3 
7 

10 

7 
4 
5 
9 
E 
3 
8 

<C: 
5 

IC: 
11 
13 

SA 
CPPMI 

120 
130 
990 
130 
160 
110 

88 
250 

68 
60 
59 
93 

100 
120 

62 
72 
67 

150 
93 
85 
84 
64 

130 
92 
85 
91 

250 
ISO 
87 

170 
60 
45 

210 
290 
120 
160 

57 
37 
44 
58 
56 

160 

60 
47 
54 
47 

300 
190 
110 

84 
180 
720 
110 

94 

ZR 
I PPM I 

43 
51 
63 
47 
78 
66 
43 
73 
53 
53 
58 
54 
57 
65 
71 
55 
42 
73 
25 
51 
57 
51 
55 
78 
61 
78 
74 
62 
60 
55 
72 
40 
32 
57 
56 
61 
52 
14 
62 
26 
55 
85 

61 
41 
54 
60 
51 
27 
64 
56 
39 
62 
67 
68 

co 
I 
w 
N 



Table B-3, Continued 

PARTIJI.L DATA LISTING FOR STREAM SEDIMENT OF THE CORPUS CHRISTI QUADRANGLE 

OR SANPLE Do Oo E. SA!'OPLE NUMBER 
NUMBER ST LAT LuNG L TY REP 
38232 48-27.561 - 97.727 -3-15-
33237 48-27.560 - 97. !:43 -3-15-

J 
(PPM I 

1 ol 
1. 2 

U•NT 
lPPNI 
1.7 
1. 7 

U/TU TH 
(PPM I 

0.64 10 
o. 71 4 

AS 
(PPMJ 
14. 
2.0 

CR 
(PPM I 

32 
21 

Ll 
IPPIU 

33 
18 

NA 
Ul 
0.31 
0.41 

Nl SR 
(PPMI CPPMI 

16 160 
e 11 

ZR 
(PPM I 

77 
60 

O::J 
I 
w 
w 
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Table C-1 

COMPUTER CODE LIST OF GEOCHEMICAL VARIABLES 

Variable(a) 

Uraniun Measur(ed by 
Fluorometry b) 

Uranium Measured by 
Mass Spectrometry(b) 

Uranium Measured by 
Neutron Activation 

Arsenic 
Selenium 
Silver 
Aluminum 
Bor~>n 

Barium 
Beryllium 
Calcium 
Cerium 
Cobalt 
Chromium 
Copper 
Iron 
PotQSSium 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Sodium 
N1ob1um 
Niekel 
Phosphorus 
Lead 
Platinum 
Scandium 
Silicon 
Strontium 

Code 

U-FL 

U-MS 

U-NT 

AS 
SE 
AG 

AL 
B 

BA 
BE 
CA 

CE 
co 
c~ 

cu 
FE 
K 

LI 
MG 
MN 
MO 
NA 
NB 
Nl 
p 

PB 
PT 
sc 
SI 
SR 

Thorium 
Titanium 
Vanadium 
Yttrium 
Zinc 

Variable(a) 

Zirconium 
Sulfate (ppm) 
Chloride (ppm) 
Conductivity from Lab (~mhos/em) 

Conductivity from Field (~mhos/em) 

Dissolved Oxygen (ppm) 
Temperature (°C) 
pH 
pH Measured by Lo Ion Paper 
Total Alkalinity (ppm) 
M Alkalinity (ppm) 
P A 1 kal i ni ty ( ppin) 
Carbonate (ppm) 

CB = lO 3.42 x M-AK 

5.61 + 10(11-pH) 

Bicarbonate (ppm) 

l.bl X M-AK 
BC = 4.~J +- 10(7-pH) 

if pH $ 8. 3 

1f pH > 8.3 

if pll .: 1).1 

0.61 x M-AK- CB if pH> 8.3 

Code -----
TH 
TI 

v 
y 

ZN 

ZR 

so, so'+ 
CL 
CT-L 
CT-F 
DO 
TP, TEMP 
PH 
PH-P 
T-AK 
T-AK 
P-AK, LIP 
CB 

BC 

U-NT/U-FL U/U, TUU 
U- FL/U-NT U/TU 
TH/U-NT TH/U 
l,OOO·U/SP U/SP 
l,OOO·U/B U/B 
l,QOO·U/SO U/SO, USO 

(J)If natural logarithm of variable is used, L or L- precedes the variable code. 
(b)If method is not specified for waters, U-FL is used, except where value is below 

laboratory detection limit in which case U-MS is substituted if it is available. 
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Table C-2 

OAK RJDGE GEOCHEMICAL SAMPLING FORM 
SHOWING FIElD DATA RECORDED ON MICROFICHE 

OAK RIDGE GEOCHEMICAL SAMPLING FORM 

I 
,_.,.v.-a .. 

(Willlin 1 ""'Upll,_l 
CCXIifw 
Conilor • Docich-• 
Doci-

IEIIIAl liTE DATA 8ruah V Vll 
l light 

PK Pink 
Ill llod 
GN Gr-. 
au Blue 
BN 8rCMn 
GY Groy 
8K Block 

QT Other 

AII8CII....,Iicol 

So""''_..,. 
1*1'1'1"1"1'1 

l'l'l'l'l--
1 •• , .. , .. , .. ,_, .. , " 1-c• 

Slre11m Sediment 

Stream Weter 

Well Water 

~ing Wetet 

like Wiler 

Bog Water 

Pion! 
Soil, 
Rock 

(Use Remarko) 

Other. l 

ITO Colloctll'~o lnltlolo 

Pil U ""'•e (P,1. 2,cw0) 

; 

field a-t s ...... 
Original 

C':CYrAe1ii.V' 
Voiding 

I 
C-ISoqtle 
Sediment, High U 
Sediment, LowU 
Wiler, High U 
Water, LowU 
Other 

'-' ... 
IAI• 

Deg.j Min. SoC. oea. 
H R 40 •t G!l ...... 
I I I I I I 

lludo 
Min.l Sec. 

., ...... 10 

I I 1 

Surf- Ooolaglc 
... ltCodo 

Grooo 
Moao 
li-
Oiher 

O...lty of Vogocotl.., 

I 
(Willlin 1 Km Upllreem) ........ 
'iporae 
Moderate 
Dense 

Very Denae 

loCIIIIIollef 

i 
IWilhin 1 Km Upstream) 

fill (<2m) 
low (2-15m) 
Gentle (15-«<rn) 
-Ole (60--JOOm) 

High (> 30Qon I 
Other 

1·-Calm 
ll Wind 
Wi~ 

V.Wi~ 

Gale 

None 

Cleor 
PI Cldy 
Over ell 
Rainy 

s.-v 

Mining (Use Remarks) 
Agriculture 
Oil Field 
Industry 

Sewage 
Power Plant 
Urben 
Other 

~ 
U_lj Wll8r Wlcllh (m) 

m ··- l.ove.

1
. 

Dry . N 

Paolo H . 
Low F 

I
OCI'nl-n. ~;-lol 

Pebble 
Sond 
Silt 
Cloy 
,_ IU•e-kol 

Normal 
High 
Flood 

M Medium 
o on 
CLCieor 
WH While 
YL Yellow 
IJR Oronve 

m Odorof....,.__,, 
None ' 

H1S 
Other 

I 
lloouha lloq­
IUoeAemnol 

I 
PlAIT IAIIPU 

~ -of"'"'" iloq>led LU (Number of grebo lor moos) 

~Ttuni&Di-(ml 
UJ...J (1 m obove ground) 

~ Plonl Helgltt (ml 

Ll..i.J (Average of Pienta Sampled) 

Homo of Tr•. Doc-· 
LOQ.IIt 
Millie 
MeSCJ~ite, 

Oak, Oilier 
Olive 
Poplar 
Sycemore 
Sell Ceder 
Walnut 
Willow 

Livo Oak 

- of T••· Conifor 

I 1
7 

N. Wh. Ceder l · Lerch 
Ceder. Oilier P Pine 
Fir S $puce 
Hemlock Other 
.Amiper 

Homo of-

I m. Alder W Witch Hazel 
Bh-ry Y Yew 
Puooy Wi llo• 0 Other 

NMio al-m Poet 
Sphagnum (live) 
Other 
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Table C-2, Continued 

OAK RIDGE GEOCHEMICAL-SAMPLING FORM 
SHOWING FIELD DATA RECORDED ON MICROFICHE 

ITIIAM Oil Ull IIIIMIIIT 

~ Ll.J .......... Cir ... 

Ji!lEl _ LlJ 'II O..Uc IIIIMial jflllld 1.._111 

IEIIERAL WATER IAMPLEI 

1 
........ ~--

Fill*'od Only 
ACidified Oily 
ACidified and Fll-
011.-

Daplllllll YlaiWI"' •1 

~c~c~-

I'TTTT'J ::. 
-~·.,.........oac-1 
Er:rJ _,....,;...... -(•CJ 

rEB' pH 

I'TT'I''I'1 D ........ lll ....... l 

MMAIIIIS ICaftl 41 

lEii:IEj.:... ham w.tl Head -

Ll...lJH • Holding,...., IU.III!Mml .......... , .... 
~~~·,~:.=-

Fram ~a11n Tanio {Uaa III!Mrlltl 

Uaallll ... l 

-lclpal -·lei Slocto 
IIYigation 
AIIIIII·­
H and S 
Hand I 
5 and I -Oilier 

I 
..... of.._. .. _.. ........ tl ... 

Publication 
a.­
~ 

Geologic lriONnea 
011111' 

(Mot.nl 

mc-tidlaoa 1111 Teal Dlplll 

Higll • 
l'nlbabla 
Pllulble 
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MICROFICHE OF FIELD AND LABORATORY DATA 

Laboratory Data 

Well Water (W) 

Stream Sediment (M) 

Field Data 

Page l 

UCN - 5819 
(3 1 0 - (;4) 

CONTENTS 

DIVISION OF TECHNICAL INFORMATION 
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