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GEOLOGICAL SURVEY SECTION

The Geological Survey Section examines, surveys and maps the geology, mineral
resources, and topography of the State to encourage the wise conservation and use of these

resources by industry, commerce, agriculture and government agencies for the general welfare of
the citizens of North Carolina.

The Section conducts basic and applied research projects in environmental geology, mineral
resources exploration and systematic geologic mapping. Services include identifying rock and
mineral samples submitted by citizens and providing consulting services and specially prepared
reports to agencies that need geological information.

The geological Survey section publishes Bulletins, Economic Papers, Information
Circulars, Educational Series, Geologic Maps and Special Publications. For a list of publications
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INTRODUCTION

This report is a compilation of geochemical data for stream sediment and groundwater for the
Hendersonville 30 x 60 - minute quadrangle (Figure 1). Maps and tables were prepared from statewide
data obtained by the Savannah River Laboratory under sponsorship of the U.S. Dept. of Energy in its
National Uranium Resources Evaluation (NURE) program (Sargent and others, 1982). Sampling and
analysis were performed during the period 1976 - 1980.

Because of the large size of the database, the North Carolina Geological Survey is presenting
the database in both statewide and 30 x 60 - minute quadrangle formats. Statewide formats currently
available include atlases of stream sediment and hydrogeochemical data which contain maps showing
quartile distribution of concentrations of variables (Reid, 1991; Reid, 1993). Reid and Carpenter
(1993a, 1993b) present listings of concentrations of variables which equal or exceed the 90th percentile
(and pH and conductivity below the 10th percentile) for stream sediment and groundwater-stream
water.

This open-file report is part of a series of reports that present sample-location maps and listings
of analyses of all variables in all of the 30 x 60 - minute quadrangles that comprise the state of North
Carolina. Subsequent reports will review the NURE data for individual 30 x 60 - minute quadrangles.

“These reviews will contain the following: 1) maps showing concentrations of all the variables in up

to eight class intervals; 2) geologic review of the quadrangle and discussion of relationship of
geochemical variables to rock units and structural features; 3) review of mineral resources and
discussion of relationship of geochemical variables to mineral occurrences; and 4) discussion of outliers
that may relate to anthropogenic contamination.

In this report, site-location maps use state boundaries, county boundaries and 7-1/2 - minute
quadrangle boundaries as references to site-locations. The North Carolina Index to Topographic and
Other Map Coverage, prepared by the U.S. Geological Survey, is a useful reference document. The
List of Publications of the North Carolina Geological Survey indicates areas within the state for which
some geologic and geophysical maps, and reports, are available.

Listings in this report are in the same basic format as those presented in microfiche by Sargent



and others (1982). Column 1 lists the laboratory numbers applied to each analyzed sample. Column
2 lists site identification codes. The first two characters are the codes for the county name. The next
three digits are sample numbers. They are listed sequentially for each county in the order they were
collected. The next two columns list the latitude and longitude of the sampling sites in decimal degree
format. The remaining columns are data columns and analyses are given in parts per million (stream
sediment) and parts per billion (groundwater). In these columns, a minus (-) sign indicates that a value
is below the detection limit. If background is high, and an accurate estimate of minimum detection
limit could not be made, a period (.) indicates that the element was not detected and that the detection
limit is unusually high. Missing data are denoted by the letter "M". For gold, analyses are listed only
for those samples in which gold was detected. For arsenic, a value of 0 is assigned for samples in which
arsenic was analyzed, but not detected.

For stream sediment, two listings are presented. The first listing is for elements analyzed by
neutron activation as well as field measurements for pH and conductivity of stream water. Variables
included in this listing are pH, conductivity, uranium (U), thorium (Th), hafnium (Hf), cerium (Ce),
iron (Fe), manganese (Mn), sodium (Na), scandium (Sc), titanium (Ti), vanadium (V), aluminum (Al),
dysprosium (Dy), europium (Eu), lanthanum (La), samarium (Sm), ytterbium (Yb), and lutetium (Lu).
The second listing is for supplemental elements analyzed by a variety of techniques. These include
extractable uranium (UXx), silver (Ag), arsenic (As), barium (Ba), beryllium (Be), calcium (Ca), cobalt
(Co), chromium (Cr), copper (Cu), potassium (K), lithium (Li), magnesium (Mg), molybdenum (Mo),
niobium (Nb), nickel (Ni), phosphorous (P), lead (Pb), selenium (Se), tin (Sn), strontium (Sr), tungsten
(W), yttrium (Y), and zinc (Zn). Stream sediment analyses are for the minus 100 mesh fraction (< 149
microns) unless otherwise noted.

Groundwater, normally samples of water from wells, was also analyzed by neutron activation.
Field measurements were made of pH and conductivity. Variables included in listings of groundwater
analyses include pH, conductivity, uranium (U), bromine (Br), chlorine (Cl), fluorine (F), magnesium
(Mg), manganese (Mn), sodium (Na), vanadium (V), uranium/conductivity, aluminum (Al), and
dysprosium (Dy). Stream water was also analyzed for these variables at 295 sites in North Carolina.
Listings for stream water are included for areas in which these sites are located.

Although the data was acquired with considerable attention to quality control, some errors exist.
These include uncertainties of sample locations due to the use of county road maps as base maps for
field use and digitizing sampling sites. Malfunction of field equipment used in measurement of pH
and conductivity has also been recognized in some areas. Some of the analyses are also in error. Some
of these errors are apparent when concentrations show systematic "breaks" at county boundaries. This
suggests that conditions of analysis for different batches of samples were not uniform. In general,
analyses of stream sediment by neutron activation are more reliable than analyses of sediment by other
supplemental methods.

For a number of counties, supplemental analyses were not made. Thus elements of interest for
mineral exploration and environmental geochemistry are lacking for large areas.
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HENDERSON 100K SHEET-STREAM SEDIMENT
Lab # County Lat

5848
5849
5850
5851
5852
5853
5854
5855
5856
5857
5858
5859
5860
5861
5862
5863
5864
5865
5866
5867
5868
5869
5870
5871
s872
5873
5874
S875
5876
S877
5878
5879
5880
5881

1D
TRO13 35.2829
TRO14 35.2887
1R015 35.2785
TR016 35.2733
TRO17 35.2573
TRO18 35.2466
TRO19 35.2384
TR020 35.2523
TRO21 35.2357
TR022 35.2525
TR023 35.2635
TRO26 35.2339
TRO25 35.2344
TRO26 35.2232
TRO27 35.2032
TRO28 35.2048
TRO29 35.1982
TRO30 35.2144
TRO31 35.1937
TRO32 35.1827
TRO33 35.2003
TRO34 35.2038
TRO35 35.2181
TRO36 35.2170
TRO37 35.1942
TRO38 35.1895
TRO39 35.1834
TRO40 35.1697
TRO41 35.1723
TRO42 35.1646
TRO43 35.1722
TRO44 35.1832
TRO4S 35.1595
TRO46 35.1492

Long

82.8053
82.8438
82.8434
82.8934
82.9080
82.8876
82.8722
82.8528
82.8248
82.7108
82.6770
82.6498
82.6193
82.6943
82.6417
82.7161
82.7718
82.7869
82.7959
82.8110
82.8557
82.8706
82.8908
82.9066
82.9199
82.9030
82.9516
82.8871
82.83935
82.8051
82.7443
82.7266
82.5986
82.6484

pH

7.4
7.k
6.9
7.2
7.0
6.8
7.2
7.0
7.1
6.9
7.0
7.0
7.6
7.8
7.3
7.2
6.5
6.5
6.6
6.6
741
7.3
6.8
7.0
6.7
6.9
7.1
6.8
7.1
6.6
7.2
7.1
7.2
6.9

cond
um/cm
19
21
17
16
15
16
20
20
1"
26
38
23
25
21
15
20
(74
15
16
15
16
19
18
19
17
20
15
20
15
22
20
22
19
15

v Th
ppm  ppm
3.4 8
2.6 -1
4.4 17
5.7 19
6.2 31
8.7 34
4.4 15
4.2 10
4.2 4
5.9 10
13.3 56
17.1 35
7.2 7
5.2 16
6.8 1"
7.1 7
6.5 21
2.8 8
3.6 ]
3.9 3
4.0 9
3.5 13
5.0 18
5.7 9
5.2 14
3.9 18
4.6 13
S.1 9
4.5 9
4.2 16
5.9 13
5.6 1"
4.3 9
16.2 32

Hf

30
19
26
61
45
7
3

$8&8

289
61
55

62
110
61
32
47
33
S0
41
Th
51
37

53
56
105
42
51
18
42

Al

66600
55600
84900
20000
76400
26700
73100
82600
65700
34%00

50600
41600
53700
49100
57200
55000
47500
35200
33500
43000
50900
67100
58100
71100
52300
86800
39900
41000
36700
60100
65400
42500

122800

Ce

39

110
120
167
227

3
28
37
388
25
38
59
rig
28
119
104
]
27

97

58
54
82
37
80
62
100
48
108
92
89

fe

28700
36800
61400
31900
46000
51400
50000
24700
24300
19300
224600
12100
11300
29000
15800
11600
13600
66300
29300
24900
17000
26500
<6600
40800
24700
34700
20200
26400
48200
29700
15800

22100
35400

Mn

450
850
950
270
820
490
600
450
420
470
1510
360
310
300
420
340
320
610
500
480
430
300
550
940
420
320
520
470
720
350
490
390
570
600

Page 10

Sc

7.3
12.0
16.5

8.3
12.9
10.3
10.1

6.4

7.1

7.6
98.2

9.3

7.0
16.7

8.2

7.0
14.4
19.8

7.4

6.6

4.4

8.6
10.9
12.6

7.8
1.2

7.3
12.3

9.8
13.4
1.2
10.6
14.3
29.9

Py

T

3900
6500
6800
2700
7500
4300
7800
5100
4800

22600
2600
2600
2300
2500
2800
4200
4900
4500
5300

3700
7700
16000
5200
3700
5200
8100
8200
4100
3100
2500
3000
4500

120
30
80
50

100

50
50
410
30
30
30
40
20
50

50
50
40
20
80
150
50

53888

30
30
70

oy Eu
ppm  ppm
3.2 2.2
2.7 -1.0
5.0 1.7
3.9 1.5
4.6 1.8
5.2 1.5
3.6 -1.0

" -1.0

79 N
1.1 7.9
12.2 -1
4.6 -1.4

" 1.3
2.3 -1.0

7.5 2.6
5.6 -1.0
7.8 1.1
6.3 0.9
7.1 2.7
3.0 2.6
4.8 1.0

M 1.5

M 3.0
2.2 -1.5
4.3 1.2
8.0 -1.0

u 3.6
6.1 2.1

N 13
4.9 6.4
6.9 -1.3
8.0 M

La

s5ened

112
110

25
21
"
138
16
21

17
17
52
53

15
30

37
24
33
a3
24
39
30
42
25

n
51

0.126

0.134

Sm Yb LuAu
ppm ppm  ppa PP
4 4.0 0.9
8 2.9 0.5
19 5.0 0.7
12 3.8 0.9
21 7.3 .7
26 6.2 1.2
9 4.4 1.0
s 1.7 03
4 4.2 0.4
4 6.8 0.9
20 6.1 2.7
2 12.7 2.0
2 6.2 0.9
6 M 0.8
2 5.4 0.7
2 4.4 0.6
7 33 13
8 5.5 1.1
4 7.3 0.9
5 M 0.6
6 6.9 1.0
6 3.7 08
4 3.7 0.6
4 6.1 0.9
s 5.8 0.5
6 10.1 1.1
3 S.3 0.9
6 u 0.7
8 7.2 1.4
7 85 1.6
3 39 05
S M -15
s 3.9 0.7
5 4.0 0.4
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