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LETTER OF TRANSMITTAL

Raleigh, North Carolina
February 15, 1954

To His Excellency, HONORABLE WILLIAM B. UMSTEAD
Governor of North Carolina

SIR:

I have the honor to submit herewith manuscript for publica-
tion as Bulletin No. 68, “Geology and Ground Water in the
Statesville Area, North Carolina,” by Harry E. LeGrand.

This report is another in the series being prepared on ground
water in the State by the North Carolina Department of Con-
servation and Development in cooperation with the United States
Geological Survey. In most parts of North Carclina, ground
water is becoming increasingly important as a source of supply
for industries, municipalities, and schools. It is believed that
this report will be of value to those interested in ground water
in the Statesville area.

Respectfully submitted,

BEN E. DOUGLAS,
Director
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GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA

By HARRY E. LEGRAND

ABSTRACT

The Statesville area is slightly west of the center of North Carolina and consists of Alexander, Catawba,
Davidson, Davie, Iredell, and Rowan Counties. It includes 2,556 square miles and in 1950 had a population of
285,725. The people are engaged in both agriculture and manufacturing. In addition to the farmers, many
industrial workers live in the rural areas; an outstanding feature is the great rural population and its rela-
tively high standard of living.

The area lies in the Piedmont province. Topographically, it consists mostly of low, rounded hills and
gentle slopes, although a few scattered mountains rise above the upland level. The numerous streams flow
in-valleys as much as 100 feet below the level of the upland. The major streams have moderately high grad-
ients to the southeast.

Except for a small area of sedimentary rocks of Triassic age in Davie County, the area is underlain by
igneous and metamorphic rocks consisting largely of schist, gneiss, granite, diorite, and a series of volcanic
rocks. The volcanic rocks occur only in the southeastern parts of Davidson and Rowan Counties. Mica
schists and mica and hornblende gneisses are the chief couniry rocks; they have been intimately intruded
by granite in most of the area. Local changes in types of rocks are common, and large homogeneous masses
of a single type of rock are rare. Crustal movements have tilted the rocks, many of which crop out in rela-
tively thin bands. The most common trend of the outcrop belt is northeastward. Hiding the bedrock in
most places is a thick layer of residual soil and weathered rock which supports much vegetation.

More than 35,000 individual wells furnish the domestic water supply for about two-thirds of the popu-
lation. Drilled wells get water from fractures in the bedrock whereas the shallower dug and bored wells
get water from the weathered material above bedrock.

Wells drilled in the basic rocks, such as hornblende gneiss, gabbro, and diorite, have a slightly higher
average yield than wells in other rock units. The average yield of municipal and industrial wells in horn-
blende gneiss is about 60 gallons a minute; in all the rocks it is about 41 gallons a1 minute.

The amount of water yielded by wells is related to topographic location. The average yield of wells on
hills is about half that of wells in other topographic locations and several times less than that of wells in
draws. More than 80 percent of all existing wells are drilled on upland areas where conditions are unfavor-
able for large supplies of water. Thus the average yield of wells listed in this report is less than it would
be if the wells were distributed evenly over all types of topography.

The amount of water that any specified well will yield is decided largely by chance and cannot be pre-
determined. However, if we consider a large number of wells, chance does not decide the yields. If we may
use past wells as an index, the probabilities of future municipal and industrial wells are as follows: at least
60 percent will yield more than 18 gallons a minute, at least 40 percent will yield more than 33 gallons a
minute, and at least 20 percent will yield more than 54 gallons a minute.

The amount of water contained in the rocks decreases with depth. The depth at which water is found
cannot be predicted and is seldom known for existing wells. By analyzing the yields of wells of different
depths, it is evident that the yield per foot of well generally decreases with depth. The chance of apprecia-

bly increasing the yield of a well by drilling deeper than 250 or 300 feet may be so slight that a new well
might be more economical.

The withdrawal of water from wells is only a fraction of that available for recharging the underground
reservoir. Recharge, coming from about 47 inches of rainfall annually, occurs in the interstream areas and
discharge occurs chiefly in adjacent lowlands. The annual recharge and discharge are in natural balance,
resulting in no perennial trend in the fluctuation of the water table. Its relatively quick circulation pre-
vents the water from collecting much mineral matter in solution; with the exception of a high iron content
in some places, the water is almost everywhere of good chemical quality.
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Several tables were prepared to show the relation of yield to type of rock, to topographic location, and
to depth of wells. The report contains a brief discussion of the ground-water resources of each county, with
tables of well data and chemical analyses. A geologic map of each county is also included.

INTRODUCTION

This report deals with the ground-water resources of a part of the west-central Piedmont of North Caro-
lina. The area includes Alexander, Catawba, Davidson, Davie, Iredel]l, and Rowan Counties (fig. 1), which
represent an industrial and heavily populated rural section of the State. Although the numerous streams
provide adequate water supplies to the large towns and industries,, two-thirds of the population of the
Statesville area, or more than 180,000 people, use wells as the source of domestic water supply. There are
more than 35,000 individual wells, the great majority of which are installed with electric pumps. The prob-
lems arising in attempting to develop ground-water supplies are of three types relating chiefly to quantity
rather than quality of water: (1) those in which the wells are so shallow that the water level is lowered
below the bottoms of the wells during droughts or during periods of heavy withdrawal, (2) those in which
wells do not penetrate water-bearing material and, (3) those due to the inability of water to move
through the water-bearing material fast enough to satisfy the demands of individual wells. The present re-
port discusses these problems and offers suggestions as to possible solutions. Moreover, the report shows
that pumping from the underground reservoir is nowhere excessive, that there is no persistent lowering of
the water table, and that the underground reservoir offers a perennially dependable source of water supply.

The investigations on which the report is based were made through a cooperative agreement between
the North Carolina Department of Conservation and Development and the Geological Survey, United States
Department of the Interior. The program is under the direction of J. L. Stuckey, State Geologist of North
Carolina, and A. N. Sayre, Chief, Ground Water Branch, U. S. Geological Survey.

The field work in the Statesville area was done chiefly in the summer and autumn of 1950 and 1951,
although some of the well data were collected in 1948 by M. J. Mundorff. It consisted of obtaining data on
821 wells and a number of springs, collecting samples of water, noting the geologic and topographic location
of wells, and making a reconnaissance geologic map of the area. Information about the wells was obtained
from the well owners and drillers. Much of the information was given from memory, and some of it, there-
fore, may not be wholly accurate.

The writer wishes to express appreciation for the work of M. J. Mundorff, in charge of the cooperative
ground-water program in North Carolina between 1941 and 1948. Mr. Mundorff’s intensive studies of the
ground-water resources of some adjoining parts of the Piedmont, where simlar underground -conditions
exist, largely furnished the pattern for this report. Marjorie M. Streicher and James T. Bales of the Geo-
logical Survey compiled many of the data used in this report. The chemical analyses were made by the U. S.
Geological Survey, under the direction of F. H. Pauszek, District Chemist, Raleigh, N. C.

The writer wishes to acknowledge the courteous and generous assistance of the well owners and well drill-
ers who have furnished information for this report. Among the drilling companies who have contributed
information are: R. E. Faw and Son, Hickory Well Supply Co., Carolina Well Drilling Co., Catawba Well
and Pump Co., Kannapolis Well Drilling Co., A. L. Matlock, H. C. Huffman, W. R. Morrison, McCoy Huff-
man, J. W. Morrison, and T. A. Harris.

GEOGRAPHY
PHYSICAL FEATURES

The Statesville area lies within the Piedmont province, bordering the mountain province on the west.
Most of the upland, or interstream, areas represent a peneplain that has been maturely dissected by streams.
Consequently, the topography is characterized largely by low, rounded hills and gentle slopes. Streams
have lowered the valleys through which they flow until they are generally more than 100 feet below the up-
land areas. The peneplain slopes southeastward, its elevation being about 1,200 feet in Alexander County
and about 700 feet in Davidson County.
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Here and there prominent peaks, or monadnocks, rise several hundred feet above the peneplain. Most
of these monadnocks are composed of rocks more resistant to erosion than those of the surrounding pene-
plain. Quartzite, sillimanite schist, and poorly fractured, massive granites and diorites are the common
rocks forming the monadnocks, whereas the closely interlayered gneisses and schists and the smaller intru-
sive masses of granite and diorite are the common rocks underlying the peneplain. A heavy layer of soil and
its veneer of vegetation cap the bedrock in most places.

The area is drained by two major streams, each having a general southeastward course. Davidson, Ro-
wan, and Davie Counties and the eastern parts of Iredell and Alexander Counties lie in the Yadkin River
basin. The remainder of the area lies in the Catawba River basin. A close network of tributary streams,
whose courses are quite diverse, characterize the drainage. Parts of the courses of many of the streams
are determined by the geologic structure of the area.

CLIMATE

Yearly precipitation is distributed almost evenly in the Statesville area. The average yearly precipita-
tion at the six U. S. Weather Bureau stations in the area is about 47 inches. Figure 2 shows the general
monthly distribution of precipitation at the station at Salisbury, Rowan County.

The average annual temperature ranges from about 58.5°F in Alexander County to about 60.5°F in
Rowan County. Average, maximum, and minimum monthly temperatures at the Salisbury station are shown
in figure 2.

GEOLOGY

The Statesville area is underlain by a complex series of igneous and metamorphic rocks. (A glossary,
designed to clarify some of the geologic and hydrologic terms used in this report, is found on page 67.) Several
weeks were spent during the course of this investigation making a geologic map of the area. Considering
the large size of the area and the short time spent in mapping, it is apparent that the geology is necessarily
greatly generalized and that the map can be considered only a reconnaissance map. IEach rock unit shown on
the map is not necessarily restricted to a single type of rock because the space occupied by the outerop of a
particular type of rock may be too small to show on a small-scale map. Also, many rocks are gradational
between types.

The gradation between the rocks is of two types. The first can be seen in onie outcrop where a progres-
sive change from one petrologic type to another occurs within a distance of a few inches or a few feet. The
other type, of greater magnitude, may represent a zone of many feet or a few miles where two rocks are inter-
layered and a progressive change in the dominant rock can be observed generally. In the latter case granite
everywhere represents one of the types, and precise local contacts may be observed. Generally the rocks are
so intimately interlayered that only the dominant rock can be shown except on very large-scale maps. On the
small-scale maps in this report only a small proportion of geologic boundaries are shown. Best use of these
maps can be made by assuming that the geologic contacts are approximate or arbitrary. The classification
of roclts in the Statesville area used in this report is based on lithology and physical appearance.

The geologic history of the area is not well known. Very old sedimentary and igneous rocks were fold-
ed and faulted and were metamorphosed by pressure and heat into schists of various types. Tuffs and other
volcanic materials covered some of the area and were altered to some degree. After these events igneous
rocks, particularly granite, were intruded into the pre-existing rocks. The emplacement of granite was pre-
ceded by or accompanied by a general metamorphism of the erystalline schists. The high temperatures and
directed pressures related to this metamorphism allowed granitic material to penetrate the schists inti-
mately. The granite occurs as large, nearly homogeneous bodies, as veins and sheets, and as granitized
country rock. The intrusion of granite into the older rocks occurred in the area west of the voleanic rocks
which crop out in eastern Davidson and Rowan Counties. '

It is generally thought that the last great earth movements and much of the granite emplacement occur-
red near the close of Paleozoic time. The youngest rocks of the area are sedimentary rocks in a relatively
small downfaulted block in Davie County; these rocks and the diabase dikes which cut them are believed to
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be of Triassic age. Having been elevated during several geologic periods, all the rocks have been subjected
to weathering and erosion, and much rock material has been stripped from above the present surface. The
rocks, therefore, have been beveled by erosion and the present surface is generally formed by east-trending
schistose rocks tipped on edge. A heavy layer of soil mantle the bedrock in most places, showing that the
rate of erosion generally lags behind the rate of weathering.

AREAL DISTRIBUTION AND CHARACTER OF THE ROCKS

The rocks of the Statesville area represent, for the most part, a northeast extension of the same types
found in the Charlotte area to the southwest and described in the Charlotte report (LeGrand and Mundorft,
1952). The following deseriptions of the rock types have been largely adapted from that report.

Mica schist.—Thinly laminated rocks containing a large amount of mica and showing a strong schistose
structure are abundant in the area and are interlayered with many other types of rocks. The schist is a
common rock in western Davie County and in Iredell, Catawba, and Alexander Counties, where it occurs in
general northeast-trending belts. Much of the original structure of the schist was destroyed by metamorph-
ism before and at the time of the emplacement of the granite, but much of it is thought to have been shale.

Schist-granite complex.—Several types of mixed rocks result from the injection of granite into the mica
schist. The schistose planes guided the intruded granitic material along these planes so that the schist and
granite generally show a roughly parallel alinement. In some places the granitic material intruded the schist,
assimilated it, and altered it into a sort of composite gneiss. Although this type of gneiss represents a part
of the injection phenomena it is mapped as gneiss and not as a part of the schist-granite complex. The most
conspicuous occurrence of the schist and granite is as alternating and separate bands ranging from a frac-
tion of an inch to many hundreds of feet in width. For convenience in mapping and description of the rocks
the resulting products are classified according to the amount of granite present. The subdivision of the com-
plex is similar to that used by Read (1931, p. 91) in describing the Loch Choire injection complex of Scotland.

The following subdivisions of the schist-granite complex can be conveniently distinguished:
1. Mica schist containing little or no granitic material.

2. Injection area; mica schist dominant.

3. Injection area; granite dominant.

4. Granite, more or less homogeneous.

To some extent the schist is dominant in the injected areas near areas of homogeneous schist, and granite
is dominant in injected areas near areas of homogeneosus granite, but this gradation between the dominant
rocks is not everywhere apparent. Perhaps the reason for this is that the emplacement of granite took place
over large areas of the Appalachian Piedmont, and rather large masses of homogeneous granite are so com-
mon that it is not generally possible to relate one of these masses to a particular injection area. Under such

a classification most of the contacts mapped are gradational and therefore should not be regarded as distinct
boundaries between rock types.

Granite.—The granite of the injection complex and that forming the large homogeneous masses are re-
garded as of the same age (Kesler, 1944, p. 759) although the available evidence is not conclusive. The
granites vary considerably in texture and physical appearance owing, in part, to the type of country rock
penetrated, the degree of assimilation by the granite, and conditions of cooling of the granitic solutions. An
exposure of granite that is typical in lithology but is less weathered than the average is shown in figure 3.

The normal constituents of the granites are quartz and several varieties of feldspar, mostly rich in
potash and soda. In some places either muscovite or biotite forms an important accessory mineral. Near
some areas of diorite and gabbro, hornblende is a common mineral in the granite but large areas of horn-
blende granite are not common. Some of the granite in Davidson, Rowan, and Davie Counties forms an
intricate complex with diorite and is discussed in a later section. Much of the rock mapped and discussed
as gneiss represents a product of a country rock pervaded and permeated by granite. Thus in a broad sense,
it is likely that granite, in all its types of emplacement, underlies more than half the Statesville area.

The emplacement of much of the granite is believed to have occurred during late Paleozoic time when
the country rocks were generally metamorphosed. During this metamorphism high temperatures and pre-
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vailing earth stresses influenced the invasion of the more volatile portion of magma by allowing it to be
injected as veins and sheets into the country rock at great distances from the residual magma. Metamorph-
ism resulting from the injection processes produced zones in the country rock rich in kyanite, sillimanite, and
garnet. However, not in all places is it possible to distinguish between the effects of injection metamorph-
ism and regional metamorphism of an earlier date.

R — !

FIGURE 3.—Jointed and particlly weathered granite
near Woodleaf, Rowen County. Although
typical of many massive granites, the rock
is not as completely decomposed as most
other rocks.

Hornblende gneiss and schist.—Hornblende gneiss and schist (hereinafter called hornblende gneiss) occur
" over a wide area west of Davidson and Rowan Counties. Large bodies of this rock are not common, the
usual occurrence being as beds a few inches or a few feet wide interlayered with other rock. The gneiss is
similar to the Roan gneiss named by Keith and Sterrett (1931, p. 3) and mapped by them in the vicinity of
Kings Mountain, Cleveland County. It is commonly composed of large quantities of hornblende and varying
amounts of feldspar and quartz. However, other types of basic rocks occurring in subordinate amounts are
included with the hornblende gneiss. In contrast to the granites and mica schists with which it is associated,
the hornblende gneiss is dark in color where fresh and unaltered, and deep red or brown where weathered.

The age of the hornblende gneiss is not certain but its relation with other rocks indicates that it is older
than all the other rocks of the area, with the possible exception cf the mica schist and composite gneiss (see be-
low) with which it is interlayered. Where the schistosity is strong the hornblende gneiss is interlayered with
granite in northeast-trending belts, but the less schistose parts of the gneiss are cut transversely by dikes of
granite. From field appearances it does not seem likely that the hornblende gneiss was modified much by
injection metamorphism. At any rate, the rock now identifiable as hornblende gneiss is completely separate
from the granite that intrudes it. Although the hornblende gneiss is a common rock it is generally subordi-
nate to other types.

Composite gneiss.—Rocks of this unit include gneisses and schists, chiefly of granitic character, in which
biotite is generally a conspicuous dark mineral. In many places it represents the gneissic portion of the type
of rock mapped by Keith and Sterrett (1931, p. 3) as the Carolina gneiss. Part of Keith and Sterrett’s de-
seription is applicable:

“A portion of the Carolina gneiss is composed of banded granular layers of feldspar, quartz, and
either muscovite or biotite or both, with accessory minerals. The texture is commonly much coarser
and the foliation less pronounced than those of the mica schists. Some of this gheiss has developed
from homogeneous rocks and therefore has a rather uniform texture and banding. Other parts of it

have been derived from rocks of variable composition that produce a strong banding with varia-
tions in texture.™
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Some of the gneiss may represent granite that has been foliated as a result of earth movements; other
parts of the gneiss are products of injection phenomena in which granitic material has permeated a host rock,
probably of sedimentary corigin, forming a composite rock.

The composite gneiss covers large areas in Iredell and Catawba Counties. In many places it is in contact
with the schist-granite complex, and the separation of these two classes is difficult, and arbitrary. The com-
posite gneiss contains numerous lenses of granite and hornblende gneiss. The areas where hornblende gneiss
is prominently interlayered with the composite gneiss are shown on the geologic maps in a special pattern.

Gabbro-diorite.—Rocks ranging locally from gabbro to diorite but which, as a whole, are intermediate
between true gabbro and diorite are common in some parts of the Statesville area. The most prominent occur-
rence lies in a belt several miles wide extending northeastward from southern Iredell County through western
Rowan County to the north-central part of Davie County. Similar rocks occur as small isolated masses in
other parts of the area. The rock is typically exposed in the area around Cleveland, Rowan County.

The gabbro-diorite is distinetly massive and not closely jointed. As is characteristic of other homogeneous
igneous rocks of the area, the gabbro-diorite is commonly exposed as rounded boulders or smooth outcrops
projecting above the geneval surface of the ground. These exposure% are not greatly weathered, although
the mmeral components are susceptible to weathering. The rock appears to be composed chiefly of hornblende
or pyroxene and feldspar and varying amounts of quartz and accessory minerals. The color is generally dark,
ranging from nearly black to green. Surficial alterations or parts of the rock to epidote accounts for most
of the green color. The texture is generally coarse.

&

FIGURE 4.—Puartially weathered granite (light) and diorite (dark) in road cut along U. S. Route 29, about 3
mailes west of Thomaswille, Davidson County.

Diorile-granite complex.—Rocks of this complex cover a large area in Davidson, Davie, and Rowan Coun-
ties. They are believed to have a wide distribution outside the Statesville area, although very little geological
study has been made of the rocks of this complex.

An intermediate to basic component, chiefly diorite, and an acid component, chiefly granite, form this
complex. The intermediate to basic component varies in composition, being a gabbro in some places and a
diorite in others, but for convenience it is called diorite in this report. The acid component is granite in all
places. .
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So closely spaced are the individual rock bodies within the complex that not even the larger homogeneous
bodies can be shown on the accompanying maps. It was decided to split the complex proper into two units,
one in which the diorite predominates and the other in which the granite predominates. In using this sub-
division the houndaries between these units are necessarily arbitrary and somewhat indefinite.

The most conspicuous occurrence of the granite is as discrete bodies, apparently veining and penetrat-
ing the diorite in random fashion (fig. 4), Each type of rock is clearly separated from the other, and neither
is modified appreciably.

The diorite is a dark-blue or gray medium-textured rock composed predominantly of hornblende .and
feldspar and varying amounts of quartz, biotite, pyroxene, and other accessory minerals. Epidote is com-
mon as an alteration product, apparently after the calcic feldspars. The rock granulates readily near the
surface of the ground and the soil may be composed in part of disintegrated hornblende crystals typical of
the Mecklenburg soil types. Dense light-green dikes of aplite commonly penetrate the diorite.

The granite forming the complex with the diorite is light in color, being composed almost entirely of
feldspar and quartz. Biotite, muscovite, and other accessory minerals common in most granites are not
conspicuous. Like the diorite with which it is associated, the granite disintegrates readily near the surface,
breaking down into pea-size aggregates of quartz and feldspar.

Some of the diorite is strongly schistose and much of the granite is sheared. The wide range in degree of
metamorphism of the diorite suggests that basic rocks of different ages are included in this complex. It must
be admitted that the relation of the diorite to the granite, as well as the relation of both to other rocks of the
area, is somewhat obscure.

Slates and related voleanie rocks.—In the eastern part of Davidson and Rowaun Counties a series of slates
are interbedded with voleanic rocks. These rocks form the western edge of a northeast-trending belt which
extends across the State and which is generally known as the Caroling Slate belt. The ore deposits they con-
tain, chiefly gold, have led to detailed study of parts of the belt. A part of the belt lying in the east corner
of Rowan County is described by Laney (1910) aﬁt;l_a part lying in southern Davidson County is described
by Pogue (1910).

A common rock of this unit is slate, which appears to represent sediments derived from. volcanic rocks.
The slates, blue and dense where fresh, show distinet bedding planes near the Rowan-Stanly County line.
To the west, near its contact with igneous rocks, the slate is quite schistose and steeply dipping. The slates
and the volcanic rocks which they enclose strike northeastward.

The volcanic rocks, chiefly tuffs of rhyolite and andesite, are interbedded with the slates and grade into
them. The fine-grained tuff is dense and resembles chert; it grades into the slate and also into coarser tuffs
which show fragments of ecarsé feldspar and quartz.

The rocks of the Slate belt represent, in time, a period of intermittent volcanic activity., During the act-
ive intervals lavas of rhyolite and andesite were thrown out. The commingling of volcanic ash and other
ejecta with some land waste led to the formation of tuffs. During the quieter intervals the beds of finer
material were deposited. Some of the beds, especially the finer tuffs and the rocks later converted to slate,
are believed to have been deposited in water.

Included with the rocks of the Slate belt are greenstone schists, which are green in color and slightly to
highly schistose, and are basic rocks of igneous origin. The typical greenstone is fine grained, and.in the
more massive facies phenocrysts of dark-green hornblende and greenish-yellow epidotized feldspar are dis-
tinguishable (Laney, 1910, p. 48). The greenstone in many places represents andesitic tuff. Granite is inter-
mixed with the greenstone, forming a complex similar to that of the granite and diorite to the west. In fact,
it is difficult to distinguish between the diorite-granite complex and the greenstone-granite complex.

Detailed studies of local areas in the Slate belt by Laney (1910), Pogue (1910), and Stuckey (1928) and
regiona_l studies by King (1949) indicate that the age of the rocks is conjectural, although they are known
to be of Paleozoic age or older.

Granodiorite.—Bordering the southern part of the gabbro-diorite in western Rowan County is a rock
that is tentatively classed as granodiorite. It appears to be intermediate in composition between the granite
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that borders it on the south and west and the gabbro-diorite that bodders it on the north. Its contacts with
both the granite and the gabbro-diorite are indefinite and gradational.

Quartzite.—The only conspicuous outcrop of quartzite in the Statesville area is in eastern Catawba
County. The quartzite forms a prominent northeast-trending ridge, the highest part of which is Anderson
Mountain. The quartzite occurs as steeply dipping beds ranging in thickness from a few feet to several
hundred feet, although the belt in which it is interbedded with schists is less than a mile wide. The belt is
only about 5 miles long in Catagwba County but it extends southwestward into Lincoln County.

" Limestone and dolomite.—Crystalline limestone and dolomite occur in a small belt approximately parallel
with the quartzite in Catawba County. In contrast with the quartzite, the rock weathers readily, and conse-
quently outcrops are scarce. The areal extent of these rocks in Catawba County is not definitely known but
probably is less than a square mile in the aggregate. The rocks are interbedded with schist. They are dense
and are not known to contain solution channels.

Triassic rocks (Newark group).—Rocks including shale, sandstone, and conglomerate, cut by diabase
dikes, cceur in a downfaulted block in northwestern Davie County. These rocks, unlike other rocks of the
area in appearance, composition, and degree of metamorphism, as similar to and uncoubtedly equivalent
to rocks in two other belts in North Carolina which are known to be of Triassic age. These rocks in Davie
County were described in 1932 (Brown, pp. 525-528).

GROUND WATER
OCCURRENCE AND MOVEMENT

The portion of the outer crust of the earth-that contains ground water may be regarded as an under-
ground reservoir. The underground reservoir: in the Statesville area consists of two contrasting fypes, (1)
the clayey and sandy soil and weathered material which underlies:the surface to depths generally ranging
from several feet to several tens of feet and (2) the underlying bedrock. In the soil and weathered rock,
water occurs between the individual mineral grains, but in théunderlying bedrock it occurs only in frac-
tures. These fractures generally are not evenly distributed, so-that they may be an inch or twe or several
feet apart. Many are interconnected sufficiently to allow ground water to circulate through them. In many
places fracture openings are only a fraction of an inch wide, although there is a great variation in size of
openings. The size and number of fractures appear to decrease with depth. As a result, most ground water
occurs at a depth of less than 150 feet—much of it in the upper 30 feet of bedrock. Therefore, the lower
limit of the reservoir is a thick, indefinite zone; the top, however, is a definite though fluctuating surface
known as the water table.

Ground water moves slowly through the soil and fractures in the rock, always under the influence of
gravity. After percolating downward en masse through the soil and mantle rock, ground water is restricted
in circulation to fractures in the bedrock. The water does not generally move to great depths but instead is
shunted almost laterally by “tight” or impermeable rocks to discharge points near the level of the perennial
streams. Thus, in the Statesville area the movement of ground water from the recharge, or interstream,
areas to the discharge, or stream, areas follows, in general, a short, sinuous path, the water flowing locally
through interconnecting fractures.

’ THE WATER TABLE

The water table, or upper surface of the underground reservoir, continuously changes its position, re-
flecting changes in underground storage. There is a constant discharge of ground water by seepage into
streams and by evaporation and transpiration by vegetation, generally along the streams. The discharge
causes a gradual lowering of the water table except during and immediately after periods of significant pre-
cipitation, when recharge to the underground reservoir exceeds the discharge from it; as a result of these
periods of precipitation the water table rises. Figue 5 shows the trends of water-level fluctuations in a well
at Mocksville, Davie County. The water level in this well is controlled only by natural conditions, and its
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FIGURE 5.—Chart showing fluctuation of the water level in a dug well at Mocksville, Davie County. The well,
owned by L. S. Kurfees, is 32 feet deep.
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fluctuations are typical of those in the crystalline rocks of North Carolina. In the Statesville area the de-
cline of the water table covers a longer aggregate period during a year and is more gradual than the rise of
the water table. With a year of normal rainfall the recharge to the underground reservoir is approximate-
ly equal to the discharge from it, so that the water table at the end of the year is at about the same level as at
the beginning of the year.

The withdrawal by pumping of wells is not great in the Statesville area, and the lowering of the water
table around individual wells does not affeet the regional water table. There appears to be no evidence to
support the general belief that the water table has been declining during recent years. Both the logical
deductions from an understanding of the principles of ground-water occurrence and movement and the actual
measurements of water levels during the past 20 years refute this belief and show, instead, that the water
table in unpumped or lightly pumped areas has no trend except that associated with climate.

In the Statesville area there is a noticeable change in the water table with the seasons. It generally be-
gins to decline in April or May, owing to the increasing amount of evaporation and transpiration by plants,
which not only consume ground water but reduce the amount of precipitation that can reach the water table.
Although interrupted by minor rises due to exceptionally heavy rainfall, this decline generally continues
through summer and autumn, in spite of the abundant rainfall of July and August. By November or Decem-
ber, when much of the vegetation is dormant and evaporation is low, the precipitation again becomes effective
in producing recharge and the water table begins to rise until it reaches another high stage about April or
May of the next year.

Aside from the above considerations of clilnate the depth to the water table in the Statesville area de-
pends chiefly on topography and on the transmitting characteristics of fractures in the rocks. In valleys
the water table generally is at or near the ground surface, whereas on hills the water table may be 70 feet
or more below the surface. Beneath those hills where fractures are large and abundant enough to dis-
charge water rapidly into the adjacent valleys the water table will be lower than where the rocks contain
few fractures. '

The water table lies in the residuum or mantle rock in most places, especially beneath the broad upland
areas. where the residuum is thick. Although there is a great variation in the depth to the water table and
in the thickness of the residuum, the water table generally lies several feet above the base of the residuum.
During droughts, when it may be several feet lower than during wet seasons, the water table is in the bed-
rock in some places.

SPRINGS

Leakage from the underground reservoir in the form of springs is extremely common in the Statesville
area. The slopes are steep enough in many places to be transected by the water table, allowing water to
leak from the underground reservoir. In some places the leakage of water is so small and so scattered that
evaporation and transpiration use it all, leaving none for runoff in streams; in other places the leakage is
concentrated enough to form a small spring. Almost all springs yield less than 10 gallons a minute and
most yield 1 to 3 gallons a minute. Most of the springs show little fluctuation in yield, although some springs
emerging from the upper slopes of hills show a decline in yield during dry seasons.

A major factor controlling the yield of springs is the residual soil that covers the bedrock almost every-
where. If the soil zone is extremely thin or absent at the junction of the water table and surface slope, the
flow of water from the fractures or from the upper surface of the bedrock will be concentrated sufficiently
for a spring to form. However, a moderately thin layer of soil allows water coming from the fractures to
spread through it to be quickly lost by evaporation. Most springs occur in the heads of steep valleys where
emerging ground water will have a good chance of being concentrated. Springs would be larger and more
abundant if it were not for the fact that the soil tends to creep down the slopes toward the valleys and thus
tends to cover the openings through which water might otherwise issue.

Their low yield and unfavorable locations in valleys prevent springs from being extensively used, al-
though they are a source of water for some rural dwellings. The available analyses indicate that spring
water containg much less mineral matter in solution than does well water, chiefly because spring waters
generally circulate more rapidly and at shallower depths through the rocks. The water of spring D, Davidson
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County, contains 99 parts per million of dissolved solids, more than that from any other spring whose water
was analyzed, although it flows from gabbro, one of the most soluble rocks in the area. Typical well water
from the same type of rock contains 100 to 400 parts per million of dissolved solids.

QUALITY OF GROUND WATER

Ground water is almost everywhere of good chemical quality in the Statesville area. The water perco-
lates through highly siliceous rocks, which are relatively insoluble in pure water, but which in the presence
of water containing carbon dioxide are somewhat soluble. Although a large amount of water passes through
the rocks, the water is in contact with the rocks a relatively short time. Consequently, the water is gen-
erally low in dissolved mineral matter.

Water from granite and granite gneiss normally contains no undesirable quantities of dissolved solids.
Although mica schist contains water low in mineral matter, in some places it contains iron in objectionable
amounts. Water from diorite and hornblende gneiss contains almost three times as much mineral matter in

solution as does water from granite, although rarely are the ingredients concentrated in undesirable quanti-
ties.

From the standpoint of chemical character of the rocks and of the water derived from them, the rocks of
the Statesville area, like those of the Charlotte area to the south (LeGrand and Mundorff, 1952, p. 14), may
conveniently be divided into two groups. The first includes granite, granite gneiss, mica schlst, slate, and
rhyolite flows and tuffs—rocks approximating granite in composition.. The second group includes diorite,
gabbro, hornblende gneiss, and andesite flows and tuffs—reccks approximating diorite in composition.” Table
1 shows a classification of ground water in the area based on these two groups of rocks.

The chemical quality of ground water in each county is discussed in each county section.” Analyses of

water from wells and springs, prepared by the U. S. Geological Survey, follow the table of well data for each
county.

TABLE 1.—SUMMARY OF CHEMICAL ANALYSES OF WELL WATER IN THE STATESVILLE AREA, N. C.
Parts per million

Granite? Diorite: Granite and diorite?
, .
Range ! ' K Range Range
4 ’ S
Median | Mean Low High l Median | Mean ; Low High ' Median | Mean Low High
1 |~ A\‘:“
Silica (Si02)..cooeei . 27 27.5 10 39 32 33.8 ! 21 50 130 29.9 24 36
Total iron (Fe)_ ..o._......... At 26| 02| L7 21 0| 08| s ee) .zl 02| .7
Caleium (Ca)eeconooeoooonan 8 9.3 2 37 2] 35 0 4 174 fi 7 12 6 22
Magnesivm (Mg) -« -ccoeonmooo. 2 2.9 1 8 5 6.3 ' 1 22 3 3 2 5
Sodium and potassium (Na+K)._. 7 7.9 4 13 10 s | 3 35 ,i 8 7.8 § 11
Carbonate (Coa) . ..._._......__. 0 0 0 0 0 [V 0 o 0 0 0
Bicarbonate (HCOs)..._.__.__._. 43 45.6 12 132 86 87.6 ' 33 229 T 50 61.3 40 99
Sulfate (SO4).. ..o ..o 2 5.7 1 34 10 38.6 f 1 391 4 6.5 2 13
Chloride (Cly. . —co_..._._... 2 4.5 1 18 3 16 | 1 204 ; 1 1.4 1 2
Fluotide (F)---.o.oeoooooooe. A 290 0 1.5 1 310 22 ol NER I
Dissolved solids. ... ........_.._. 80 84.4 25 187 175 . 196.6 | ] 696 i 80 93.4 T 120
Total hardness as ("aCOs__.___._. 27 34.5 8 12¢ / 94 i 113.1 ‘l 7 449 I, 28 2.4 |© 22 Vil
pH. il 6.5 6.55 3.8 7.0 ) 7.0 \i 712 L8 3 8.2 :i 6.7 6.58| 6.6 7.6
’ : ! L .

t Water from wells in granite and granite 'gnciss. Represents |4 samples.
* Water from wells in diorite, gabbro, and hornblende gneiss. Represents 25 samples. -
3 Water from wells that penetrated both granite and diorite, and both granite and hornblende gueiss. Represents 8 samples,

’

FLOOD-PLAIN DEPOSITS

Many streams in the Statesville area are bordered by flat lowland areas, or flood plains, which are under-
lain by deposits of sand and gravel. The deposits, not shown on the geologic maps, are generally not thick
or extensive. co
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\
fluctuations are typical of those in the crystalline rocks of North Carolina. In the Statesville area the de-
cline of the water table covers a longer aggregate period during a year and is more gradual than the rise of
the water table. With a year of normal rainfall the recharge to the underground reservoir is approximate-
ly equal to the discharge from it, so that the water table at the end of the year is at about the same level as at
the beginning of the year.

The withdrawal by pumping of wells is not great in the Statesville area, and the lowering of the water
table around individual wells does not affect the regional water table. There appears to be no evidence to
support the general belief that the water table has been declining during recent years. Both the logical
deductions from an understanding of the principles of ground-water occurrence and movement and the actual
measurements of water levels during the past 20 years refute this belief and show, instead, that the water
table in unpumped or lightly pumped areas has no trend except that associated with climate.

In the Statesville area there is a noticeable change in the water table with the seasons. It generally be-
gins to decline in April or May, owing to the increasing amount of evaporation and transpiration by plants,
which not only consume ground water but reduce the amount of precipitation that can reach the water table.
Although interrupted by minor rises due to exceptionally heavy rainfall, this decline generally continues
through summer and autumn, in spite of the abundant rainfall of July and August. By November or Decem-
ber, when much of the vegetation is dormant and evaporation is low, the precipitation again becomes effective

in producing recharge and the water table begins to rise until it reaches another high stage about April or
May of the next year.

Aside from the above considerations of climate the depth to the water table in the Statesville area de-
pends chiefly on topography and on the transmitting characteristics of fractures in the rocks. In valleys
the water table generally is at or near the ground surface, whereas on hills the water table may be 70 feet
or more below the surface. Beneath those hills where fractures are large and abundant enough to dis-

charge water rapidly into the adjacent valleys the water table will be lower than where the rocks contain
few fractures. :

The water table lies in the residuum or mantle rock in most places, especially beneath the broad upland
areas where the residuum is thick. Although there is a great variation in the depth to the water table and
in the thickness of the residuum, the water table generally lies several feet above the base of the residuum.
During droughts, when it may be several feet lower than during wet seasons, the water table is in the bed-
rock in some places.

SPRINGS

Leakage from the underground reservoir in the form of springs is extremely common in the Statesville
area. The slopes are steep enough in many places to be transected by the water table, allowing water to
leak from the underground reservoir. In some places the leakage of water is so small and so scattered that
evaporation and transpiration use it all, leaving none for runoff in streams; in other places the leakage is
concentrated enough to form a small spring. Almost all springs yield less than 10 gallons a minute and
most yield 1 to 3 gallons a minute. Most of the springs show little fluctuation in yield, although some springs
emerging from the upper slopes of hills show a decline in yield during dry seasons.

A major factor controlling the yield of springs is the residual soil that covers the bedrock almost every-
where. If the soil zone is extremely thin or absent at the junction of the water table and surface slope, the
flow of water from the fractures or from the upper surface of the bedrock will be concentrated sufficiently
for a spring to form. However, a moderately thin layer of soil allows water coming from the fractures to
spread through it to be quickly lost by evaporation. Most springs occur in the heads of steep valleys where
emerging ground water will have a good chance of being concentrated. Springs would be larger and more
abundant if it were not for the fact that the soil tends to creep down the slopes toward the valleys and thus
tends to cover the openings through which water might otherwise issue.

Their low yield and unfavorable locations in valleys prevent springs from being extensively used, al-
though they are a source of water for some rural dwellings. The available analyses indicate that spring
water contains much less mineral matter in solution than does well water, chiefly because spring waters
generally circulate more rapidly and at shallower depths through the rocks. The water of spring D, Davidson
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The depth to which a well is cased generally indicates the thickness of the residuum because most wells
are cased to bedrock. A number of wells have been deepened by drilling in old dug or bored wells, them-
selves perhaps bottoming on bedrock, which procedure necessitated extending the casing several feet into
the bedrock. Consequently, no definite relations could be established by plotting the depth of casings of the
wells against the yields of the wells. Nevertheless, it is generally agreed that a well penetrating several tens
of feet of residuum has a better chance of being successful than one penetrating only a few feet.

STRUCTURE

Almost all the rocks in the Statesville area have some structural planes along which are openings capable
of transmitting water. Some of these structural planes may be due to faulting and folding (the latter re-
sulting in so-called planes of schistosity). Others have developed along the borders of intrusive rocks and
still others develop from other causes. All the openings made by the structural planes may, for the sake of
convenience, be called joints. ‘

Joints, generally trending northeastward and dipping steeply, are very prominent in the schists, slates,
and gneisses. They generally are parallel and closely spaced, and consequently the openings may be small.
Inasmuch as they form the major type of joints, the yield of wells penetrating them will depend largely on
the size and number of openings, their continuity with sources of recharge, and the constancy of infiltration
into them. Most of the intake area for such wells occurs where the penetrated schistose joints crop out or
where they are in contact with the overlying residuum. If this intake area is on a steep hill where runoff
is great and influent seepage is slight, the well may be a small producer. Therefore, it would be desirable to
locate a well where the outecropping joints have access to the influent seepage (Herrick and LeGrand, 1949,

p. 21), though in few cases is it possible to do this deliberately because the schistose rocks are generally
covered by residuum.

Other types of joints cut the rocks at various angles, some of the joints having definite patterns of aline-
ment. Wells drilled at places where the rock is closely jointed and sheared will generally yield more water
than wells drilled in massive rocks. These joints must intersect each other and have contact with the resi-
duum in order to transmit water continuously to a well. A type of jointing characteristic of massive rocks
such as granite is called sheeting, or large-scale exfoliation. These joints are almost horizontal, being near-
ly parallel to the land surfaces but somewhat flatter. Their convexity on hills causes ground water to drain
quickly toward the valleys (LeGrand, 1949, p. 110). Rocks that show pronounced sheeting yield consider-
ably more water to wells in lowlands than on hills.

Veins and dikes commonly penetrating the rocks are nearly everywhere jointed or have joints along.
their contacts with the host rock. Stuckey (1929, p. 10) and Mundorff (1948, p. 26) have shown that quartz
veins are very brittle and that water-bearing fractures in these veins are the source of supply for many
successful wells. Even though rock outcrops may be scarce, there is generally evidence of the existence of
a quartz vein in the form of white, resistant boulders of quartz on the surface.

EFFECT OF TOPOGRAPHIC LOCATION

In accordance with the method used by Mundorff (1948, p. 30), table 2 has been prepared to show the
number of wells, average depth, and average yield of wells in five different types of topographic locations
in the Statesville area. Figure 6 illustrates the five types. Although the classification appears to be a con-
venient one, the types grade into one another and it is not always easy to decide to which type a given well
site should be assigned.

The most striking features of the table are the large number of wells drilled on hills and their relatively
low yields. The average yield of a well on a hill is about haif that of a well on a flat or slope and several
times less than that of a well in a draw or valley. Wells in draws have the highest average yield, although
only a small percentage of all wells are located in draws. It can be concluded from the table that most
wells are located where there is the least chance of getting a large supply of water.

Explaining why wells drilled on hills yield less water than wells drilled in other locations Mundorff
(1948, p. 31) says:
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These deposits have not been utilized as a source of ground water. Mundorff (1950) made a prelim
nary survey of the flood-plain deposits of the streams in the Piedmont and mountain provinces of Nort
Carolina to determine their significance as water-bearing deposits. He made shallow test borings at on
place in Catawba County, three places in Davidson County, and three places in Rowan County (1950, p. 3
and reached the general conclusions (p. 20) that:

“The flood-plain deposits along many of the streams in the Piedmont and mountain sections of
North Carolina at many places appear to contain deposits of permeable sands and gravels of suffi-
cient thickness and extent to furnish large quantities of water to lines of wells or to galleries parallel
to the streams where their perennial flow is adequate. Recharge from the stream would be induced
by pumping the wells or galleries and lowering the water table below stream level. At many places
one to several million gallons of water a day could be obtained by this methed, and at some places,
particularly in the western part of the State, where the flood-plain deposits appear to be thicker,
substantially larger supplies might possibly be obtained.”
The present study confirms the conclusions that Mundorff reached. Until a real effort is made to de
velop water supplies from these deposits it can be said that the ground-water resources of the Statesville are
have not been fully explored.

YIELD OF WELLS

Data on 821 wells are tabulated and given with the county descriptions in this report. Tables wer
prepared showing the average depth, average yield, and other pertinent data for all drilled wells 3 inches i
diameter or larger for which there were sufficient data.

Unless otherwise noted, the term “‘yield” as used in this report represents the quantity of water that :
well is known to be capable of yielding. Because the yield of a well increases almost directly with an in
crease in drawdown of the water level, it would be desirable to know the drawdown at which a certain yiel
was measured. Unfortunately, most of the records are incomplete, in that the drawdown for the reporte:
yield is seldom known. Therefore, the yield recorded for a well may be the maximum or only a fraction o
the supply available.

It has long been known that the yields of individual wells show a great range in the area, even thoug!
they are in the same type of rock and are similar in depth and topographic location. One well may be a
excellent producer, whereas another a short distance away may be a poor producer. Because the yield i:
generally the most important consideration, a large part of the study was devoted to a determination of th«
factors controlling the yield of individual wells. Unfortunately, it is not possible to determine with an)
degree of accuracy the yield of a well until water is pumped from it. However, the present study shows tha:
if proper consideration is given to the factors affecting the yield it is generally possible to get an adequat:
water supply. Moreover, frequent curves have been drawn from the data (p. 20) from which it is possible
to determine the chances of a well producing a given amount of water.

The entrance and movement of water into the ground are governed by certain geologic factors whicl

need consideration. These factors, which furnish the criteria for selecting favorable well sites, are thicknes:
of residuum, structure, rock type, and topography.

THICKNESS OF RESIDUUM

The land surface in most of the Statesville area is underlain by a layer of soil and weathered materia’
called mantle rock or residuum. This residuum may be absent or a few feet thick in some places and more
than 100 feet thick in other places. It averages about 35 feet thick. Although the contact between the resi-
duum and underlying bedrock may be sharp, there is generally a gradational zone between them. The resi-
duum is generally thick on broad, gently rolling uplands and thin on steep slopes.

The residuum is the result of chemical weathering of the underlying rock. A thick residuum may indi-
cate that water could move with ease down through it and into some of the fractures in the underly-
ing bedrock. Also, the thick layer of residuum, which generally is highly porous although not necessarily
very permeable, serves as a reservoir to feed water into the fractures. This reservoir in thick residuum

causes wells that penetrate the underlying bedrock to have a steady yield through the year, almost unaffected
by droughts.
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FIGURE 6.—Diagrammatic sketch showing the types of topography discussed in this report, the decrease in
joints with increasing depth in the Ledrock, and some of the interrelations of the residuum, the
water table, and the topography.
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: “There are several reasons why wells drilled on hills yield less water than wells drilled in other
locations. In homogeneous rocks, hills are apt to be formed because the underlying rock is more
resistant to erosion than it is in the surrounding area. In some places the greater resistance is due

" to a difference in rock which makes it harder but in most places the rock has more resistance to ero-
-sion because it is less jointed or fractured. Joints and fractures facilitate entrance of ground water

. which promotes chemical decay and permits mechanicai erosion. Thus, depressions such as draws
and valleys suggest that the rock underlying the depressions has more openings through which
ground water can move than the rock underiying the hills. Flat areas usually are peneplane rem-
nants and do not indicate anything about the resistance of the underlying rock. Theoretically,
wells in flat areas should have about the same yield as the average for wells in all topographic loca-
ticns. Actually, the average yield is somewhat larger than the average for all topographic locations
possibly because in the flat areas recharge to ground water is apt to be greater than elsewhere.
However, the average vield for all locations is lowered by the large number of wells drilled on hills
as compared to the number of wells drilled in draws and valleys.

In non-homogeneous rocks such as the bedded gneisses and schists and the Triassic sedimentary
rocks, the topography in many places is often controlled by the relative ease of circulation of
ground water, just as in homogeneous rocks. In the bedded rocks, however, circulation of water

“3:80ccurs along cleavage and bedding planes as well as along joints and fractures. Where bedding
-planes and cleavage planes dip steeply, most wells will end in the same kind of rock as that exposed
within a few hundred feet of the well.

A second reason that wells on hills yield less water than wells in valleys and draws is that the
" direction of movement of the ground water is towards the valleys where it discharges into the
- streams; therefore, the natural movement of the ground water is away from the Wells drilled on the
hills and toward the wells drilled in the valleys.
Draws include minor depressions which may or may not contain small streams. The distinction
- between a draw and a valley is more or less arbitrary and depends upon the interpretation of the
..observer. As used here, small, relatively narrow depressions with angular or rounded sides and
bottom are considered to be draws. Valleys are much larger and generally have a flood plain or bot-
tomland and a perennial stream. It seems probable that the reason for the better record of wells in
- _draws is because the draws more exactly mark the location of the structural weakness in the rocks.
~ Valleys may have originated at their present location because of a zone of weakness but this zone of
. weakness may be relatively small in comparison with the present size of the valley. Therefore,
_most of the wells drilled in the valleys quite possibly are not drilled into the zone of weakness that
originally determined the course of the stream. On the other hand, a well drilled in a relatively nar-
row draw will have a very good chance of striking the zone of weakness It would seem, then, that
the minor topographic features are more important in choosing a well site than the larger features.”
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TABLE 2.—AVERAGE YIELD OF DRILLED WELLS ACCORDING TO TOPOGRAPHIC LOCATION

Yield (gallons a minute)

Number Average : Per foot
‘Topographiclocation of depth - Per foot of well
wells (feet) Average - of well below water
i Table!
8 P 213 233 14 0.06 0.07

Flat. .. 114 215 30 14 A7
. Slope. _. . eeliaen . 156 224 27 4 .12 BE
) - 14 280 75 ! .27 .3
Valley . .._....... . 23 B 155 35 .23 .29
Al wells. 520 224 24 .11 13

t Assuming the water table to be an average of 35 feet below the surface.

- EFFECT OF TYPE OF ROCK

R The type of rock penetrated by a well may have a considerable bearing on the amount of water yielded.
Except for the granular rocks of Triassic age, the rocks of the Statesville area are dense, and the interlock-
ing of the mineral grainis prevents circulation of water through the rock mass. Although the rocks may
have similar primary characteristics, each type has responded differently to the structural forces and weath-

ering-to which it has been subjected since its formation. Consequently, the rock types are different in the
readiness with which they yield water to wells penetrating them.
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The areas in which the different rock units occur are shown on individual county maps in the text. The
reconnaissance nature of the mapping and the common variation of rock types within distances of tens of
feet or even fractions of a foot make the geologic maps less accurate than desired. The type of rock pene-
trated or thought to have been penetrated by a well is given with other data in the well tables. The data
on 821 wells are tabulated and given with the county descriptions in this report. In order to compare the
water-yielding properties of wells in the different rock units, tables were prepared showing the average depth,
average yield, and other important data for all drilled wells 8 inches or more in diameter in each rock unit.

Table 3 shows the relative yields of wells in the principal crystalline rock units in the area. The 520
wells have an average depth of 225 feet and an average yield of 24 gallons a minute. The lowest yield was

zero and the highest yield was about 500 gallons a minute. Fifty percent of all wells yield at least 15 gal-
lons a minute.

TABLE 3.-—AVERAGE YIELD OF DRILLED WELLS ACCORDING T0 ROCK TYPE

Yield (gallons a minute)
Number Average Per foot
Rock type of depth Per foot of well
wells {feet) Average of below water

well tablet

Granite. ..o e mceeaanan 75 254 17 0.07 0.08
Granite gneiss and schist-granite

compleX oo oo caciaaas 175 205 23 N A4

Granite-diorite complex..__...._...._.. 21 258 35 4 .16

Gabbro-diorite.._..__..._.___._._____. 54 302 30 .10 Al

Hornblende gneiss and schist. _...__.__. 104 214 29 .13 .18

Mica schist. ... oo ... 58 232 22 .10 1

Siate and volcanies._ ... .. _...._.... 33 133 15 Al .15

Allwells. ... ... 520 225 24 B 13

1 Assuming the water table to be an average of 35 feet below the surface.

TABLE 4.—AVERAGE YIELD OF MUNICIPAL AND INDUSTRIAL WELLS
ACCORDING TO RoCK TYPE

]
Yield (gallons a minute)

Number Average Average Per foot Per faot

Rock type of depth of well of well

wells (feet) below wate
tablet
Granite. ..o 14 506 27 0.05 0.08
Granite gneiss and mica schist-granite

complex. ... 37 320 32 .10 Bi
Granite-diorite complex. 10 328 52 .18 .18
Gabbro-diorite. ... ... ... ......__. 29 413 38 .09 .10
Hornblende gneiss and schist. . _..._.__. - 30 373 60 .16 18
Mica sehist ... ... 19 396 38 .10 Al
Slate and voleanies_ .. ___.__._.._.._. 4 260 31 .12 4
Allwells_ ... _.._._... 143 37 41 a1 12

! Assuming the water table to be an average of 35 feet below the surface.

The table shows that wells penetrating intermediate or basic rocks such as diorite, gabbro, and horn-
blende gneiss yield more than wells penetrating acid rocks such as granite, granite gneiss, mica schist, and
the slates and related acid volcanic rocks. This difference is probably due to the greater solubility of the
basic rocks and consequently to the ability of circulating water to enlarge by sclution the fractures in the
basic rocks. Owing to the scarcity of wells in the Triassic sedimentary rocks, the average expected yield of
wells penetrating these deposits is not known. Mundorff (1948, p. 29) shows that the average yield of wells
in similar rocks of Triassic age is 17 gallons a minute. '
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Table 3 does not necessarily give a true picture of the water-yielding characteristics of each rock because
it includes data on domestic wells, whose yields in most cases are below the potential yields and below the
reported yields of municipal and industrial wells. Table 4, summarizing the data for municipal and indus-
trial wells which represent attempts to obtain the largest possible yields, also indicates that the basic rocks
yield more water than the acid rocks. It shows that hornblende gneiss is the highest-yielding rock in the
area. The average yield of municipal and industrial wells is higher than that of domestic wells because
they are deeper and because they are pumped at a higher rate, resulting in greater drawdown and a lower
pumping level.

RELATION OF DEPTH OF WELL TO YIELD

The relation of the depth of a well to the amount of water the well will yield is given in table 5.

Table 5 indicates that the deep wells have higher average yields than shallow wells. This apparent
relation may be misleading because the greater yield of deep wells is due, not so much to the greater depth,
but to the fact that deep wells are generally for municipal and industrial purposes and consequently are
pumped at greater rates and have greater drawdowns than shallow wells, most of which are drilled for
domestic supplies and are stopped when it becomes apparent that an adequate supply has been obtained.
Table 5 shows that wells less than 100 feet deep have a greater average yield per foot of well than wells in
any other depth range. It also shows that the yield pzr foot of well for wells more than 250 feet deep is
much less than that of wells of shallower depth.

The fact that most wells do not increase their yields appreciably with increasing depth is due to the de-
crease in number and size of fractures with depth.

If a satisfactory supply of water is not available at a certain depth, it is, of course, difficult to decide
how much deeper to drill. As a matter of hindsight it appears that some wells abandoned at depths greater
than 400 feet because of lack of water should have been abandoned at much shallower depths; on the other
hand, many wells abandoned at depths of about 150 feet might have yielded good supplies if they had been
drilled deeper. The depth at which an inadequate well should be abandoned is largely an economic problem
of the well owner.

TABLE 5.—AVERAGE YIELD OF DRILLED WELLS ACCORDING TO DEPTH

Yield (gallons a minute)
Number Average

Range in depth (feet) of depth Per foot Per font

wells (feet) Average of of well

well below water

table!

0-100. .. 100 80 18 0.22 0.40
1004150, . - o ool 139 128 19 15 .21
161-200. .. ... 91 176 19 1 NE
200-250- .« - e 52 222 20 .09 W1
251-300. ... 28 281 28 .10 A1
Deeper than 300 ... ... ... o 110 509 42 .08 .09
All wells. ... . ....... 520 225 24 1 13

t Assuming the water table to be an average of 35 feet below the surface.

Drilling to great depths in the rocks of the Statesville area is seldom justified; if adequate water is not
obtained above depths of 250 or 300 feet, there is little chance of obtaining a large amount at greater depths.
However, as Mundorff (1948, p. 832) points out, if the well yields 40 gallons a minute at 250 feet and a yield
of 50 gallons a minute is desired, the chances are good that the additional water can be obtained by drilling
75 or 100 feet more.

PROBABILITIES OF SUCCESSFUL WELLS

How much water can a prospective well owner expect his well to yield? Unfortunately no positive
answer can be given to such an important question because the conditions in the underground reservoir
penetrated by one well are not the same as those in the reservoir penetrated by another. The most impor-
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sentative of actual conditions. The middle curve represents the frequency of yields of industrial and muni-
cipal wells. Wells plotted on this curve naturally have higher expected yields than those on the lower curve
because they are pumped at greater rates.

The upper curve is a hypothetical curve which attempts to show the expected frequency of yields at a
pumping level of 150 feet. The curve was derived in the following way: The specific capacity (yield per
foot of drawdown) for each well on which data were available was determined, and the yield of each well
was then calculated at a pumping level of 150 feet. The calculated yield was then reduced by 30 percent
s0 as to be conservative. (Many tests were of short duration, with bailer instead of pump, and consequently
the water level may still have been lowering at a given rate of withdrawal when the tests ended. The re-
ported yields of these wells, therefore, may have been too great. The calculated yield may also have been
too great because the specific capacity of a well under water-table conditions may be less with greater draw-
downs. The correction of 20 percent is arbitrary but is considered reasonable.) After the corrected yields
for the wells were calculated they were grouped in frequency-distribution tables and then plotted as the
upper curve. Although this curve is not based on precise data, the fact that it is a “higher yielding” curve
and similar to the municipal-and-industrial curve, which represents a pumping level of 135 feet, suggests that
it is usable. .

The wells used in plotting the lower curve were separated according to topographic locations and re-
plotted as curves on figure 8. These curves show clearly the relative merits of topographic locations. For
example, the percentage of wells yielding 30 gallons a minute or more on hills is 9, on slépes 31, on flats 46,
and in valleys or draws 64.

-100 \
90
& (Although yields of wells in draws are slightly greater than those in
80 wells in valleys, too few wells were drilled in either to permit making

\ a separate curve.) ] ;-
70 )

2
2.
£
E N
© 60
1)
c
2 \ \ N’alley and draw
S 50 \
= : Example:—The yield of 60 percent
s Flat , Y of ali wells in valleys and draws
T 0 equals or exceeds 33 gailons a minute. = |
= \ Slope \ \\‘k
30 q i
Hill \\ _
20 _ < b
10 K S
| L
] 10 20 30 40 50 60 70 80 90 100

Percent of wells whose yield equals or exceeds that shown

FIGURE 8.—Probability curves of yields of wells in the Statesville area according to topographic location.
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tant factors that control the yield of wells have been discussed, and an understandmg of them will hel
solve most well problems.

Because there is a wide range in yields of individual wells, the yields were separated into' convenier
size groups, and tables showing their frequency distribution were constructed. Curves were constructe

from these tables showing the percentage of wells for which the yields are equal to or more than any spec:
fied amount.

The lower curve of figure 7 reveals the frequency of wells yielding at least a certain amount, this curv
including industrial, municipal, and domestic drilled wells. The data are not altogether accurate, the reporte.
yields being too high in some cases and too low in other cases. Nevertheless, there appears to be a nearl,
complete compensation of the inaccuracies in the data, and consequently the curve is thought to be repre
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\ \ /Curve plotted from reported yields of 520 wells. Average pumping level
% 104 feet or average drawdown about 75 feet.|

e '
T \ [ N N
80 ‘< Curve plotted from reported yields of 143 municipal and industrial wells. __|

Average pumping level 135 feet, or average drawdown about 105 feet.
| 1 i i ) ' ' 1 1 1

/ 70 . .
/ . \’ \ /\ Hypothetical curve showing expected probability of yields at 150-foot

Yield in gallons a minute

pumping level (294 wells).
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\ \

40 \ Example:—With a pumping level of 150 feet the yield of 45 percent J

of all wells equals or exceeds 35 gallons a minute.
30
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"~ \k\
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FIGURE 7.—Probability Curves of Yields of Wells in thé States%;ﬂle Area.
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COUNTY DESCRIPTIONS

In the following pages the geography, geology, and ground-water conditions of the Statesville area are
described briefly by counties, in order from west to east and north to south: Alexander, Catawba, Iredell,
Davie, Rowan, and Davidson. With each county description are included two maps, one showing the geol-
ogy and the other the location of wells inventoried for this report. At the end of each county description are
tables of well data.

Because much of the information about the wells was given from memory by well drillers and well
owners, there are some inaccuracies. Moreover, some explanations about the data are necessary in order
that the reader’s interpretations will be reliable. For example, the depths of casing listed indicate the depth
to hard, dense rock; this is especially true in the case of industrial and municipal wells, but some domestic
wells have casing penetrating as much as 10 to 15 feet of bedrock because they were drilled in older dug or
bored wells which themselves extended to bedrock. The water-bearing materials listed are reasonably ac-
curate, although many wells penetrated two or more types of rock. The water levels listed are the static,
or nonpumping, levels reported by the well drillers and owners or measured by the writer. The informa-
tion about the yield of wells, in gallons a minute, varies greatly in degree of accuracy. Many of the yields
listed are based on bailer tests, some of which may be inaccurate because the tests were of short duration.
In others the drawdown was small and the potential yield of the well is much greater than is shown. As the
yield increases with an increase in drawdown, in only a few cases are the yields known for individual wells
at two or more pumping levels; some listed, especially in Catawba County, represent bailer tests rather than
true pumping tests.

After the table of well data is a table of analyses of water from wells and springs in the county. The
numbers at the heads of the columns are the numbers of the wells from which the water samples came.

Population figures given are from the 1950 census.

ALEXANDER COUNTY
(Area: 255 square miles. Population: 14,554)

Geography.—Alexander County forms the northwestern corner of the Statesville area. The county is
chiefly agricultural, the main crops being tobacco, corn, and cotton. Taylorsville, with a population of 1,310,
is the only incorporated town; Hiddenite and Stony Point are other communities.

The topography is hilly, especially in the area west and north of Taylorsville where mountain peaks and
ridges are common. Several peaks of the Brushy Mountains along the northern boundary of the county have
elevations of more than 2,500 feet. The area south and east of Taylorsville is a southeastward-sloping
peneplain dissected by a close network of streams. The headwaters of the larger streams are in the moun-
tain sections in the north and west. The drainage in the general area northeast of Taylorsville is south-
eastward to the South Yadkin River. In the remainder of the county the ‘drainage is largely southward
toward the Catawba River. The streams are swift and commonly clear. Their courses are devious and
apparently are not closely related to structural weaknesses in the underlying rocks.

Geology.—An immense series of schists underlie Alexander County. The schist in aggregate is mostly
a quartz-mica rock, varying in fissility from place to place. In a broad sense it represents a host rock into
which granite and various basic rocks have been intruded.

The geology of the county is complex and the map (fig. 9) is necessarily generalized. One reason for
this is that the schist changes gradually from place to place in texture and composition and particularly in
the amount of granite and basic material contained. Distinet local contacts between the types of rock are,
of course, common, but they cannot be shown on a small-scale map.

Hornblende gneiss, occurring as beds a few inches or a few feet thick and roughly conformable with the
schistosity of the host rock, is common in the eastern half of the county. In a few places, especially in some
valleys, it forms larger masses.
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The curves do not distinguish the merit of wells according to depth or to type of crystalline rock pene
trated. Figures of yield taken from the curves might be too great for wells in bare granite and they migh:
be too low for wells penetrating hornblende gneiss under a heavy mantle of soil. Nevertheless, the curve:
are believed to be adaptable to most conditions in the crystalline rocks of the Statesville area.

The amount of water that a particular well may be expected to yield is decided largely by factors that
cannot altogether be predetermined. Not knowing what the yield of his proposed well will be except that
it probably will be between zero and 500 gallons a minute, the well owner is likely to have such a confused
philosophy about underground water that he may discredit all factors except luck or chance. But when we
consider a large number of wells, chance no longer decides. Of the industrial and municipal wells, at least
60 percent will yield more than 18 gallons a minute, at least 40 percent will yield more than 33 gallons a
minute, and at least 20 percent will yield more than 54 gallons a minute. These probabilities are derived
from the records of existing weils whose locations were selected for convenience. Their locations were
mostly unfavorable for large supplies. Consequently, the probabilities of large yields would have been still
greater if the wells had been more favorably located.

Table 6, below, shows the frequency pattern of municipal and industrial wells whose yvields are within
certain ranges.

TABLE 6.—RANGE IN YIELD OF MUNICIPAL AND INDUSTRIAL WELLS IN THE STATESVILLE AREA.

21-40 41-80 More than

Yield (gallons a minute). __._._.__..._. { 0-5 6-10 ' 11-20
80

Percent of tatal wells...._.___.._____. t 9 9 ‘ 19 ] % 30 $

EFFECT OF PUMPING ON WATER LEVELS

Pumping a well lowers the water table in an area around the well to form a depression in the water sur-
face, which is known as the cone of depression, and the amount the water surface is lowered is the draw-
down. The drawdown in a well increases as the rate of pumping is increased. As water is pumped out of
a well more water moves in to take ifs place. When the rate of pumping exceeds the rate of recharge, or

replenishment, the cone of depression becomes larger and deeper until sufficient recharge is intercepted to
balance the withdrawal.

The relatively low permeability of the weathered mantle rock and the inability of fractures in the bed-
rock to transmit water readily cause the cones of depression of wells in the Statesville area to deepen con-
siderably while extending laterally only a short distance. This constriction of the cone of depression prevents
a well from yielding as large a supply of water as can be obtained from more productive aquifers in other parts
of the United States, but it allows wells to be spaced more closely without interference than would otherwise
be the case. No exact rule can be given about the proper spacing of wells in the Statesville area, but it can
be stated that generally two wells less than 200 feet apart will interfere with each other substantially, where-

~as wells spaced 1,000 feet or more apart may not affect each other appreciably. Almost no data are avail-
able to indicate locally the lateral extent of a cone of depression.

During the early stages of pumping a well the drawdown is rapid, but with continued pumping at a
given rate the rate of drawdown progressively decreases until a state of near equilibrium is reached. This
apparent state of equilibrium may be reached after a few hours or after several tens of hours of pumping.

In spite of the apparent equilibrium established in a well between discharge through pumping and re-
charge by water entering the cone of depression, a continuous lowering of water level has been noted in a
few wells that have been heavily pumped over a period of years. In these cases it is probable that the
rate of pumping exceeds the local rate of recharge, causing the cone of depression to broaden and deepen as
more water is drawn from storage. This overpumping can be overcome by reducing the pumping rate or
by letting the well rest some of the time. Unfortunately, some people erroneously use the lowering of water
level in a particular well as evidence to point out that the entire underground reservoir is being depleted of
water. Actually a lowering of the water level is necessary to cause water to flow toward the well and only
a persistent lowering. gives evidence of local overdevelopment of the ground-water supply.
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REcorps oF WELLS IN ALENANVDER COUNTY
! Depth
f Date Diam- of Water
Well Location : Owner Com- | Topag- | Depth eter casing Water-bearing level Yield Rauargs
no. pleted | raphy | (ft.) (in.) (£t) material (ft.) (gpm)
1 | 7 miles N of Taylortville.....__. i Janfu Orchard _....._...| 1947 | Slope 533 [ 2 N S R,
2 C F. Brethall 1948 do....| 100 8 ;7 2 DR a5 3 | Pumping level 75 fest.
3 | 3 miles NW of Taylorsville..._.. Wooiside Grocery...___ 1947 |...do.._| 184 3 [ T U 25 5 do
4 | 2 miles NW of Taylorsville...__.. Clyde Herman . _.____._|........ do.._{ 350 [ 21 | Miea schist 55 8 | Pumping level 145 feet.
Analysis.
Allendale School . _....__ 1940 |__.do...[ 210 [} 5%
Kenneth Little. 500 [} 10
Luther Price_. . 172 6 114
Clyde Watts___ 129 2
Town of Taylorsville...._ 1948 |...do...| 563 8 200 125 Pumping level 31 fezt.
Schneider Mills_ __._____ 1947 | Draw 210 8 75 80
Town of Taylorsville...__ 1946 |[...do...| 47 8 25 320 | Originally tested at 436 gal-
lons a minute. Analysis,
Floyd Adams..___._._.. 1950 ... 332 [ 58 10
C.L.Earp......_._.... 1946 | Slope 139 [ 81 {odoeoe... 18 8 | Pumping level 80 feet.
Alexander Ice & Coal Co..| 1949 | Hill 710 , 8
J A Ganbo___..____... 1949 | Slope 17 [ Pumping level 75 feet.
G.O.Davis____........ 1946 |._.do... 53 [ Pumping level 27 feet.
North Carolina High-
way commission.__.__._[....._.. Hill 247 [
E.E. Lackey._ __....... 1945 | Slope 285 [
W.C.Lowe. . _._....._. 1947 | Flat 133 | [}
W. W. Stockman...__.._ 1945 | Slope 138 l [
18 | 2 miles SW of Taylorsville . Taft Childers...__.__.__|__.__... JRN: T 2 B ¥ § 6
19 | 2 miles 8 of Taylorsville_ .. ._... Cecil Frye.._.._._...... 1948 | Hill 105 6
20 | 3 miles SW of Taylorsville. ... ..| Liledown Mill..___._..._ 1940 | Slope 205 6 Pumping level 120 feet.
21 1940 | Hill 25 | 6
22 1946 |...do...| 488 8 Pumpipg level 145 feet.
23 | 2 miles S of Taylorsville_._.__.. G. G. Burgess_.—....... 1942 | Slope | 205 ’ §
24 | 3 miles 8 of Taylorsville. _ . _____ Alexander County Homs_|-._..... wedo._.| 235 2 Analysis.
25 | 2 miles S of Hiddenite___ _| J. W. Morrison_...._....| 1918 ! Hill 10 ! [} 9
26 C.M Allen—cce._.._. 194¢ |...do...[ 100 | i 0
27 Glenn R. Allen........_... 1944 |._do..| 203 . 8 ! 1
28 Worth Spinning Company|....._.. Slope 30 | 8 loeeoo. | Mica schist 50 50 | Pumping level 150 feet.
29 .| Stany Point School ! 260 | 6 65
30 ceadooo ... 566 | i 54
31 | 1 mile SW of Stony Point. Stacy Martin 64 4
32 | 9 miles SW of Taylorsville_ Horney Deal. . 170 ‘ 6
33 Howard Richie._... 107 2
34 Bethlehem School . . .| 1940 | Flat 252 ! i
35 ittenburg School... ... 1947 | Slope 201 l 6 : Pumping level 120 feet.
36 é" Jolley._.._....__.. 1947 |..-do...| 126 6 feeeadooooiiol Pumping level 70 feet.
37 | 4 miles SW of Stony Point_.._.. g | S 1947 | Hill 130 | 6 O,
38 | 6 miles SW of Stony Point. .._...| Jatwell Alexander...._..|..._.... do...| 200 ’ 2 10 | Mica schist
|

CHEMICAL ANALYSES OF GROUND WATER FROM ALEXANDER COUNTY
(Numbers ﬁ.’l} ﬂqa,ds of columns correspond to well numbers in table of well data)

Parts per million

~ 1 9 24
Silied (BH05) - - oo e 8.0 28 30
Iron (Fe), Total.._... . 1% 16 It
Iron (Fe), in solution. . ._.__...._.._.._.__. N S .03
Caleium (Ca). ... 1.6 : 16 9.0
Magnesium (Mg)........_.__. 1 1.6 2.4
Sodiumn and patassium (Na +K) 2.8 9.6 9.1
Carbonate (CO3). o ..ooooo. 0 e, 0
Bicarhonate (HCOs). __._ 8 56 4
1.3 16 13
1.8 3.0 1.8
.0 .1 .1
1.7 3 .0
2 105 87
“ 16 32
N S 8.1 6.8 6.9
i PBRocktyp8ec—ecuooca._ ... Mica schist Mica schist Mica schist
i Date of callectipn. . ..___._......___. | Aug. 30,1951 | Oct.24,1046 |........._.___..
i Anglyzeq by the Quality of Water Branch, U. S. Geological Survey.
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Sillimanite is a-common mineral in the quartz-mica schist. Its relative insolubility results in pronounce:
hills and ridges where concentrated in the schist. Garnet also is locally abundant in the schist; its presenc
darkens the soil and increases the iron content of the ground water.

Granite is abundant in almost all parts of the county, generally as small beds in the schist; In large
masses it is especially prominent in the area northeast of Taylorsville. Much of the area mapped as mic:

schist could as well be grouped with the granite gneiss, which is prominent in the south and northwest part.
of the county.

The county is hilly and erosion is active on most of the slopes. Consequently, outcrops of bare or weath
ered rock are more common than in other parts of the Statesville area. These outcrops show that the bed.
are tipped on edge, revealing alternate beds of varying types.

Ground water.—All water supplies in Alexander County are obtained from wells and springs. Dug anc
bored wells and springs are used extensively in the rural areas. Springs, most of which yield less than !
gallons a minute, are common, especially in the mountainous areas west and north of Taylorsville.

Although some rocks and some parts of the county doubtless are capable of yielding more water to well:
than others, detailed information on these points was not obtained. Drilled wells are not common enougt
to reveal the water-bearing characteristics of the rocks. However, because the area southeast of Taylors.
ville has a deeper layer of soil and weathered rock than the mountainous area in the remainder of the
county, it is probably more favorable for large-yielding wells. This is suggested by the fact that the average
yield of 9 municipal and industrial wells in this area is about 67 gallons a minute; however, this average i:

high because three wells owned by the town of Taylorsville yield 800, 125, and 80 gallons a minute, respect-
ively.

Ground-water conditions in Alexander County are probably typical of those in the Statesville area ir
general, though perhaps slightly less favorable than the average. There may be a great contrast in yields
of wells locally as a result of the hilly and mountainous topography, the wells on hills yielding small amounts
and wells on lower topographic features yielding large amounts of water. Factors that affect yield unfavor-
ably are the relative thinness of the residuum and the abundance of relatively insoluble rocks, in which the
enlargement of fractures by solution is retarded. A favorable factor is the prevalence of highly schistose
rocks, containing many fractures. The streams in many places are bordered by flood-plain deposits contain-
ing coarse sand and gravel, which are probably capable of furnishing large amounts of water to wells; how-

ever, it seems unlikely that these sources of water will be developed in the near future because they are not
near rail lines and population centers.

Most of the ground water in Alexander County is of excellent chemical quality. Of the three samples
of well water analyzed only one contained as much as 105 parts per million of dissolved solids. In view of

the relatively insoluble rocks and the relatively rapid circulation of water through the rocks, water of low
mineral content is to be expected.
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Y . . -
CATAWBA COUNTY
(Area: 406 square miles. Population: 61,794)

Geography.—Catawba County is the most densely populated county in the area. Hickory, with a popula
 tion of 14,755, is the largest community. Other towns are Newton, the county seat, Conover, Claremont
Catawba, and Maiden. Manufacturing of textiles, including hosiery, is the leading industry; furniture mak
ing also is an important industry. The fertile soils of most of the county are suitable for farming. Catawb:
County has an excellent system of paved roads and is served by two railroad systems.

Catawba County has a variety of topographic forms. The interstream areas represent a peneplain whicl
has been dissected by moderately swift streams, most of which flow eastward or southeastward. A few
mountains rise several hundred feet above the upland plain. The most prominent are Anderson Mountain
composed of quartzite, and Baker Mountain, composed of sillimanite schist. Many streams are as much as¢
150 feet below the general surface of the upland. The upland surfaces, in most places, are broad and smooth
and are underlain by a thick layer of soil and decayed rock. With the exception of the quartzite and silli-
manite schist, all the rocks weather readily, the hornblende gneiss in, and south of, the vicinity of Newton
being especially susceptible to weathering.

The Catawba River forms the north and east boundaries and drains the entire county. Some of the small
tributaries flow eastward toward the Catawba River, but two of the largest tributaries, the South Fork of the
Catawba River and Clark Creek, flow more nearly southward to join the Catawba at the South Carolina State
line. All the streams have meandering courses; in part the meanders are incised and are not bordered by flood
plains. The flood plains range in width from a few feet to several hundred feet.

Geology.—A great variety of rocks, most of which show a strong foliation or schistosity, occur in

Catawba County. In general, the rocks trend northeastward and are tipped on cdge, but local variations in
structural features are common.

The composite gneiss is widespread, being especially prominent in the area around Hickory. In this
area it is a light-colored rock, largely granitic, with a pronounced foliation. Where schistosity is great, mica
and sillimanite are common. Beds of hornblende gneiss are scarce in the Hickory area but are common in the
composite gneiss in other parts of the county.

Quartz-mica schist occurs in the southwestern part of the county and also in a belt trending southwest-
ward from the town of Catawba. With the exception of a higher degree of schistosity, the schist is similar
to the composite gneiss, and the contact between them is arbitrary. Sillimanite and kyanite are common
minerals in the schist, and where concentrated they appear to be the cause of the presence of some hills and
mountains. Garnet, another common mineral in the schist, is the probable source of the high iron content
of some of the ground water and the cause of the deep red soil in many places. Areas where lenses of gran-
ite and hornblende gneiss are common are shown on the geologic map..

A broad belt of hornblende gneiss and similar rocks trends northeastward through the county, passing
through Newton and Conover. Exposures of fresh rock are rare; instead, the rock is covered by a layer of
soft yellow saprolite (decayed rock) which shows the general rock structure and which is covered by a
thick layer of red soil. Lenses of granite are common in the area north of Newton.

The largest area of granite shown on the map occurs in the southeast corner of the county. Because the
composite gneiss north of this area is largely granitic there is no definite contact between the gneiss and
granite. Outcrops are so scarce that it is not possible to describe the granite accurately. It forms a light-
colored sandy soil. In the area east of Maiden the granite has intruded the mica schist to such an extent
that much of the schist has recrystallized into a coarse quartz-mica rock.

Beds of quartzite and crystalline limestone occur in a northeast-trending belt in the southeastern part
of the county. The quartzite is largely confined to the ridge composing Anderson Mountain and extending
northeast of it for about 3 miles. It is a light-colored dense rock made up of quartz with subordinate amounts
of muscovite and various dark minerals. In contrast to the quartzite, the limestone has no conspicuous
natural outcrops. It weathers so easily that a thick layer of soil covers it everywhere except in the beds of
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streams in which the only exposures are found. It occurs in at least two thin belts west of the quartzite,
but its true areal extent has not been determined. In some places it is represented at the surface by graphite
schist. According to Bulletin 28 (Loughlin and others, 1921, pp. 76-78) two quarries have been worked inter-
mittently for limestone. The rock ranges in color from light to dark. It is generally dolomitic and massive.

Ground water.—With the exception of the municipal supplies of Hickory and Newton, all domestic water
supplies come from wells and springs, but principally from wells. Four towns, many industries, and most
of the rural people use water from wells. Several hundred wells 6 inches or more in diameter have been drill-
ed, of which 326 are listed in the well tables.

The rocks at most places in Catawba County are strongly foliated and fractured. The percolation of
water downward through the fractures has resulted in the formation of a layer of residual weathered mate-
rial and soil at the land surface and the enlargement of the fractures in the bedrock by solution as water
moves downward and laterally through fractures to discharge points in the valleys. The more soluble rocks,
such as hornblende gneiss and limestone, have larger fractures and a thicker cover of soil and weathered
material than the less soluble rocks, such as granite, granite gneiss, and quartzite. Generally speaking, the -
belt of hornblende gneiss extending northeastward through the center of the county has the best wells. How-
ever, no extensive area seems especially poor.

The characteristics of individual wells are similar to those of other counties in the area covered by this
report. Topography, as well as geology, affects the yields. Wells on hills have a large range in yield, although
generally they are poor. The broad upland areas underlain by hornblende gneiss yield more water to wells
than upland areas underlain by other rocks; in fact, yields of 35 gallons a minute are not uncommon from
wells penetrating hornblende gneiss on hills.

The yields of many of the wells in Catawba County were measured by means of bailer tests. These
bailer tests, seldom exceeding 2 hours, give an indication of the relative yields, especially for low-yielding
wells, but they do not give nearly as accurate results as do pumping tests of greater duration. Correspond-
ingly, many of the pumping levels listed are not absolutely accurate.

Complete chemical analyses were made of 17 samples of well water in the county. The analyses indicate
that the ground water is of good chemical quality. The concentration of dissolved solids in all samples was
less than 177 parts per million and in nine samples less than 100 parts per million. Only three samples con-
tained as much as 0.4 part per million in iron. Other mineral matter is correspondingly low,

The average temperature of the ground water is about 60°F.
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Recorps oF WELLS IN CaTawBa Counry—Continued

33

R Depth
Date Diam- of Water
Well Locatton OWNER com- | Topog- | Depth cter casing Water-bearing level Yield ReMARKS
no. pleted | raphy (€t.) (in.) (ft.) material (ft.) (gpm)
66 W.B. Shuford. .. _._.._. 1945 | Flat 250 8 84 | _doo..______.... 35 80 | Pumping level 95 feet.
o7 Roy Poovey..........._[.___._.. Hill 200 6 | 130 |__doweo ... 15 6 | Pumping level 105 feet.
68 Roy Rooney.._ .. -] 1848 |._do._.| 273 (] 20 {L..do.... ... 15 4 Do
69 Ball Creek Broom Co..__ "8 | 97 eeoalOen o
70 John Yount__._.__._____ 136 6 35 | Granite 32 16 | Pumping level 90 feet,
n Roy N. Price.._.___.__. 100 6 53 | Granite gneiss 20 12 | Pumping level 35 feet.
[7) Everett C. Drum_.__..__| 124 6 i p Pumping level 66 feet.
73 Henry Clontz. ..____.._. 107 6 Pumping level 60 feet.
74 D. 0. Whisnant. ......_. 179 i} Pumpiog level 21 feet.
75 E. A. Shroyer........... 130 6 Pumping level 60 feet.
76 H.C.Bowman..._.._... 84 6 Pumping level 75 feet.
7 G. L. Davisand C. W.
Davis...__..._....... 1949 | Hill 131 [ Pumping level 90 feet.
78 | 3 miles NE of Hickory____._____ Henry Holler.._.._.__.. 1945 |...do...! 170 6 Pumping level 75 feet.
79 | 4 miles NE of Hickory...___.... James Yount 1942 | ... .. 91 8
80 1946 | Flat 100 6
81 1949 |...do_.. 88 [} Pumping level 85 feet.
82 1949 |...do__.| 357 6 Pumping level 100 feet.
83 1941 |__.do_- 155 [} Pumping level 120 feet.
84 1948 |...do.. 152 (] Pumping level 115 feet.
85 | 2 miles NW of Hickory_..._..._. J.B.Sills.........____ 1844 ). __.. 03 6
86 |....do__. ¢ 185 6
87 280 8 Pumping level 17 feet.
88 150 6
89 253 6 Pumping level 60 feet.
90 Otiver Frye..__________.|._..__.. 143 6 Pumping level 63 feet.
91 Ellis Hosiery Co.__.._._.|[.....___ Valley 343 [} Pumping level 140 feet.
92 Dr. Baisinger. .. _....._|........ Flat 140 6 Pumping level 60 feet.
93 Jack Ketner_.__________|....._.. Hill 140 6 Pumping level 80 feet,
94 Jack Walters___...__.__.|........ Valley 73 6 Pumping level 11 feet.
95 Howard Fox........_...|._...._. Slope 125 6 Analysis. Pumping level
57 feet.
96 Sam Lavitt oo oo 1949 | [lat 130 | oo Pumping level 80 feet.
97 Hickory Steam Laundry.| 1947 |_..do.. 400 [ Pumping level 150 feet.
98 R ' SOOI ...de._.| 330 [} Pumping level 125 feet.
99 Hollar Construction Co.._[ 1846 |.._do.._ 150 8 Pumping level 80 feet.
100 Saint Stephen's School .. _[__..__.. Hill 215 [ Pumping level 100 feet.
101 Saint Stephen’s Lutheran
Church___..._...___.. 1948 [...do.__| 363 8 Pumping level 175 {eet.
102 | 4 miles NE of Hickory......_._. Joe Spencer_______._____ 1946 | Flat 118 6 Pumping level 60 feet.
103 | 3 miles E of Hickory........__. 0.C. Huffman._........ - 1949 | Hill 195 [ Pumping level 180 fest.
104 C.G. Fox Lumber Co.___|__.____. Slope 338 8 Pumping level 120 feet.
105 C.G.FoxPlant.___..___| 1939 | Flat 275 [ Pumping level 115 feet,
106 C.A.Danner.__....____ 1949 101 [ Pumping level 70 feet.
107 M. V. Miller, Jr.._...... 1949 92 | ... Pumping level §5 feet.
108 Wilkes Florigt...._...... 1939 215 6
109 Floyd Shook._...__._.... 1946 W6 ...
110 | 5 miles E of Hickory . . . H.P.Pitts...________.. 1946 153 8
111 | 2 miles NW of Conover_ W. R. Gurganus 1947 100 6 Pumping level 90 feet.
12 |.doomeo . Marion A, Simmons.....| 1950 [.__do.. e ] Pumping level 100 feet.
U3 | o C.L.Sipe..cocoaeee_ 1948 | Flat 148 8 Pumping level 70 feet.
114 |.__doooo .. Crip Sipe Service Station.| 1946 | Hill 153 i Pumping level 150 feet.
115 | 2 miles N of Conover. -| Osborne Eckard......... 1951 .do_. 165 6 Pumping level 160 feet.
116 | 1 mile north of Conover..._..._. Raymond O. Hunsucker..| 1951 |...do.. 99 [} Pumping level 70 feet.
117 | 2 miles NE of Conover......_._.| Horace J. Isenhour.._._. 1948 |[...do.. 165 6 Pumping level 150 feet.
118 | 1 mile NE of Conover. . 1948 |[.._do... 136 |.____..... Pumping level 70 feet.
119 | 2 miles NE of Conover ’
1945 |[.._do_. 159 6 Pumping level 90 feet.
120 | 2 miles NW of Claremont._..___. W. A, Carpenter.....__. 1941 |..._._. 179 6
120a | 2 miles NW of Catawba_.-._.__[ V. 0. Sipe._...._....._. 1948 | Hill 133 | Pumping level 90 feet.
121 | 1 mile NE of Conover._..___.._ Vance Haller....__...__. 1946 | Slope 127 8 Pumping leve! 80 feet.
122 | 2 miles NE of Conover..._.....| Guy Rockett. . _. 1950 | Hill 245 6 Pumping level 125 feet.
123 | 1mile Eof Conover_.____..__.._| C.H.Rockett..______._| 1942 |.____._. 142 6
124 245 6 Pumping level 125 feet.
126 88 e Pumping level 80 feet.
126 80 [ Pumping level 65 feet.
127 350 6 Pumping level 150 feet.
128 500 6 Pumping level 150 feet.
Analysis.
120 | oo o PO [ I R, ..do...| 600 |._..._....
130 | 1 mile E of Claremont._.._...._. C.F. Martin___.__.__._. 1950 |._.do___.| 100 [} Pumping level 95 fect.
131 J.C.Sigmon____...__.__|___._.._|. cdo..| 110 [} 50  Hornblende gneiss |..__..___ 10
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H R T N LT A . . Depth
. B om oL ) R i Date B Diam- of Water
Weil " Locatiox ” ‘OwNer com- | Topog- | Depth cter csing Water-bearing level Yield Remarks
b, CoiiEs i S S - plotéd | raphy | ()" | (in) (ft.) material () | (gpm)
Ralph Bettini___ 1948 | Slope: W3 . 28 | Granite gneiss 28 | 10 | Pumping level 100 feet.
.Hickory Spinners. L1949 | odo|  HE 6. 50 |....do...i_..o.___. . 42 | .. 38 | Pumping level 50 feet.
Henry Herman_ ... __... 1949 |...do...{, R0 .68 31 |iodo....o__..... . 45 36 | Pumping level 65 feet.
"| St. Petér's Lutheran = 1- ' ’ ’ e o )
Church 124 8 100 30 8 .| Pumping level 70 feet.
R [ SO 100 6 50 22 10 | Pumping level 100 feet.
L, D. Warlick.. 126 i} 38 28 20 | Pumping level 32 feet.
Cha-l~s Bost_____._ e do. 82 6 64 15 48 | Drawdown very slight.
Dr. F. W. Jongs " * 1947 ' | Slope 56 6 22 18 36
A D) A Yeungo oo oo ooeodoool] U JoLLLL 8 43 PR
Dr. K. L. Clonninger.._.| 1949 |._.do_..| 110 [__....._.. 80 15 5 | Pumping level 100 feet.
T.R.Owens.__.._.._.. zi| 1947 | Valley 109 |.__.__.... 98 B e 15 43 | Pumping level 85 feet.
Forest Schrum.____.._...) 1947 [ Hill | 120 | ____.__..|. # [....dos...... . b 70 2 | Pumping level 112 feet.
Dr. H. E. Hellar. 1945 |._.do__. 95 Drawdown very slight.
John Terrilizs._c.__._..| 1950 |...do.-| ‘133 Pumping level 75 feet.
Charles J. Presslear._... 1943 ... 90 - .
Elwood Carpenter. ___.._|..._.._. Hill 540 6 Cranite gneiss ) Pumping level 250 feet.
A.L.Little......__.___. 1940 [...do__.| 172 8 66 |....do._..... PR F S, 5 | Pumping level 120 feet.
1938 |...do... 120 6 66 |.coodO.o i faaaeean. 10
1938 |...doi.| 77 6 15 j...do..... R F 25
Paul Teague___....._..|.c.c.... _..do_| 200 | [} 70 {..do...._..._.. 51 6. | Pumping level 140 feet.
City of Hickory....._...| 1850 | Slope 120 |- [ - ceeedo L 2 20 | Analysis. Temperature
o b . I 5914' F. Pumping level
. . . . 120 feet.
'H. L. Propst..._.__... .| 1942 |...do_.. 190 6 90 |ooodOo i 10
K. T. Williams_.._._._._ 1951 Flat 214 [} 42 .. doe. . ... 25 36 | Pumping level 60 feet.
Mrs. A. M. Hoke.....__. 1945 | Hill 136 [ 1
M. C. Isenhour_...__.__| 1946 | Flat .- |- 152 12
Vernon O. Sipe..._._._.. 1948 | Hill 144 8 | Pumpi g level 144 feet.
' W. G. Stamey.>..__._.[ 1947 | Flat 103 24 | Pumping level 90 feet.
Vance fckard._._.______ ©1848 | Hill 283 9 | Pumping level 185 feot.
. 29 | 7 miles NE of Cznover_. . ____.._ C. L. Carpenter_...__.._| 1949 | Slope | - 108 4 | Pumping level 1580 feet.
E 30 | 6 miles NI of Conover. ... _....| Bethel Lutheran Church 1947 | Hilt 166 12 | Pumping level 100 feet.
. 3t Oxford School_......_.. 1950 |...do...| 255 30 | Pumping level 150 feet.
2 Pietlfnont A. C. Camp.__| ‘1948 | Valley | 125 30 | Pumping level 80 feet.
138¢ John Newton_, [ _______ 1948 | Slope 399 7 | Pumping level 120 feet.
34, Lloyd Bowman. .| 1s49 | Hill 30 5 | Pumping level 200 feet.
35 Alfred B. Raby .. ______. 1946 | Draw - 48 45 | Pumping level 25 feet.
36 .| Shore Neal and Sammy B . .
100 6 15 | Drawdown very slight.
281 6. 10 | Pumping level 100 feet.
a 6 20 | Pumping level 91 feet.
340 6 6 | Pumping level 90 feet.
Rock at 10 feet.
158 (i 30 | Pumping level 40 feet.
375 6 3 | Pumping level 250 feet.
356 6 2 | Pumping level 356 feet.
202 6 30 | Pumping level 100 feet.
191 6 60 | Pumping level 75 feet.
4 H. G. Mitchell, Jr......_| 1946 | Hill 132 6 10 | Pumping level 85 feet.
45 Tally Bowman. .. Jowds ool 1o ! 6 15
46 Ralph Bolick. ...._._.__.| 194t |.__._ .. 195 6 20
47 H.C. Huffman.....____. 125 | [} 25 | Pumping level 105 feet.
48 Howard D. Murphy . . 125 6 25 Do
49 Alex A. Teague. .. _._ ... 220 6 3
50 H. L. Propst._.......__. 1944 | . 700 6 5
51 J. V. Bunton 1946 | Flat 94 6 4 | Pumping level 94 feet.
52 L. R. Hefner..._ 1947 | Hill 124 8 6 | Pumping level 120 feet.
53 William W. Lail__ 1947 |...do...| 206 6 6 | Pumping level 125 feet.
54 D.J. Herman._.._.__._.. 1946 | Flat 122 6 5
55 St. Stephen's Lutheran
| Church. ... .___. 1944 |...do._.| 200 8 68 |....do.... o ... 35 65 | Pumping level 120 feet.
: 56 | 4 miles NE of Hickory....._.._. G. F. Sipe, L. E. Sipe,
and R.G. Sipe____.... 1047 | Slope 128 6 56 |oeeedOceiaaas 35 30
57 | 3 miles NW of Hickory....____._ W. J. Baettcher and Co. 1947 | Draw 138 6 38 |...dOeoicaiiao.o 20 25 | Pumping level 35 feet.
58 | 2 miles N of Hickory._.._..__.. R.E Faw. ... _.... 145 J| .......... 76 |oeeedoiceoanl 28 20 | Puwping level 80 feet.
59 J.H. Rhodes_...._.._... i 274 1 ;I . PO I, E U, 10 5 | Pumping level 105 feet.
60 W. F. Parks. . b2 I [ 72 |oedoool.l. i1 3 | Pumping level 100 feet.
61 C.C. Reitzel.._._..__... 180 6 b S P { S, .2 2
62 Z.W.Brown....__.._... 187 6 31 (..doo oo 13 15 | Pumping level 30 feet.
63 Toger Adkins. .| 1945 | Hill 120 6 93 |___doo_.o..i.. 40 [ "5 | Pumping level 50 feet.
64 Bill Cox_._..__._....... 1945 |..._.... s . 6 30 | do._ ... _._.. 10 7
) 65 K. Y. Morris.. ......... 1945 | Slope 12 ! 6 7 R [ .25 15 | Pumping level 70 feet.
i .
g S
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Depth
Date Dipm- of Water
Well Locamion OwNER com- | Topog- | Depth eter casing Water-beuring level Yield Resanks
no. pleted | raphy | (ft.) (in.) (ft.) materigl (ft.) (gpm)
192 R. L. Sigmon. _.._._____ 1948 | Hill 108 6 78 37 20 | Pumping level 65 feet.
193 JJRMull . 1948 |__.do...| 194 8 14 55 24 | Anslysis. Pumping level
100 feet.
194 J.R.Turner..._....___. 1044 |...do...| 121 6 49 10 3 | Pumping level 100 feet.
195 Ellsworth Wolfe......_.. 1049 | Flat 70 [} 43 30 2 | Pumping level 65 feet.
196 Horace H. Phillips....... 1948 | Hill 144 8 112 10 8 | Pumping level 120 feet,
197 A A Lail .. Lo ... 1948 | Slope 170 8 12 45 24 | Pumping level 170 feet,
198 Memorial Park_.___.____|..._.._. Hill 800 ... 90 . 55 5
199 New Jeruselam Church._.[ 1943 |__.do.. 185 8 40 [.oodo... 55 10
200 C.F. Jolley. mumenooo | —..doo_ | 227 6 70 | Granite gueiss 120 20 | Pumping level 170 feet.
201 .| Brookford Mill_____.____| ... |........ 129 ] 40 |....do.... ’
202 Orin F. Abee. ... ....__. 1947 | Hill 110 (] 62 [....do._... . Pumping level 105 feet,
203 Fred Deits...___._...___ 1844 (.. ... 260 8 60 |_...do..._.
204 Fred Copas.__.________|........ 131 (i 48 |....do.._. Pumping level 80 feet.
205 Reid Isenhour. 109 6 51 |....do.___. Pumping level 85 feet.
208 Charlie Rhinehart_._____[__._.___ ---do.. 121 [ 36 |.._.do... Pumping level 84 feet.
207 James Hefner_._________ 1949 |._.do...| 407 6 3 |....do._.. Could not bail lower than
130 feet.
208 Joe . Brannoek.._.__.| 1847 |...deo._. 85 |......... 856 |...do..... . _____ 10 20 | Pumping level 55 feet.
209 102 |._.__..... 71 |....do.._.. - 45 24 | Pumping level 80 f-et
210 -225 6 105 |.___do.. - 50 24 | Pumping level 200 feet.
211 100 6 60 |._.do..... . - 10 2 | Pumping level 100 feet.
212 | 2 miles SW of Brookford..... 135 6 51 |._..do... . 13 15 | Pumping level 85 feet.
213 | 4 miles SE of Brookford . _._._.. S £ PORSN P cesdooll L 35 7 | Pumping level 100 feet.
214 | 3 miles NW of Newton. . . 195 8 50 | Hornblenda gneiss 50 9 | Pumping level 120 feet.
215 | 3 miles W of Newton_._..._.___ 400 8 51 |.._.do..__. 82 58 | Pumping level 158 feet.
216 | 1 mile SW of Conover_ ... 236 | 106 |....do_. 25 15 | Pumping level 80 feet.
217 | 1 mile S of Conover. . 156 6 92 |....do._. 20 20 | Pumping level 90 feet.
A8 |oo—doo ... 89 ... 47 [odo.... . 45 | Pumping level 45 feet.
219 | 2 miles S of Conover. . Southern Glove Mfg. Co. | 1950 |.._do... 70 [} 43 |....do..._. 30 | Pumping level 55 feet.
220 | 1 mile NW of Newton. .| Charles Reitzel..__._.___ 1951 Hill 143 (... 86 |....do___.. 1 | Pumping level 143 feet.
221 | 1 mile N of Newton.. Roscoe Yount. 99 [ 30 |....do..._ __ 11 | Pumping level 80 feet.
222 W.J. Smith________.__. 160 [ 58 |._..do.... 22 | Pumping level 80 feet.
223 Newton Radio Station_..| 1948 | Flat 94 .6 52 |....do... 25 | Pumping level 60 feet.
224 Mr. Martin__.__.__._.__|._...... .--do._.; 150 ) 8 |.._do.__.. . ___._. 9 | Pumping level 84 feet.
b2 S O [ Y H L Amdt..___.___._. 1938 ... 222 6 73 |....do.._.. 2
226 | 1 mile NE of Newton_._________ Clyde Fabrics, Ine....._. 1948 | Hill 998 8 |aeeeo. ceeadoo . 20 | Pumping level 200 feet.
927 eeealOueoe U . S SUUN P Slope 601 10 80 |.._do..... ______ 12 74 | Anpalysis. Pumping level
156 feet.
228 | @Oee e T. G. McConnell._____.. 1946 | Hill 412 6 74 |.o-do..._. 70 2 | Pumping level 150 feet.
229 | 2 miles NE of Newton 118 6 97 |....do...
230 |....doeooeee ... 401 8 117 |._..do..._.
231 |..dooooo_..___. 139 ... 76 |....do... Pumping level 125 feet.
232 | Newton____________. 143 8 40 [....do._.
233 | 1 mile E of Newton. . N 69 ) 64 |._..do..... ___._. 35 25 | Pumping level 60 feet.
234 | 2 miles E of Newton........... 7 6§ 64 |....do.__. . 33 32 | Pumping level 74 feet.
235 | 3 miles NE of Newton._._._..._. H0 |l T feeeudoal o . 50 8 | Pumping level 140 feet.
236 | 6 miles SW of Brookford . 2 144 8 80 | Granite gnein | ________. 2
237 | 4 miles SW of Brookford __- Radio.Station WHKY___| 1047 |...do...| 155 6 60 |.._do.._.. ______ 103 15 | Pumping level 150 feet.
238 Deward Huffman____.___.| 1947 | Flat 87 6 46 |.._.do.._.
239 i m 8 84 |_...do... 3 Pumping level 150 feet.
240 200 8 2 (_.do..... . Pumping level 175 feet.
241 147 8 35 |....do.._...
242 401 8 32 Pumping level 150 feet.
243 108 8 38
244 189 8 28 | Hornblende griss 90 5
245 224 8 186 |....do.._... 46 5 | Pumping level 130 feet.
26 105 8 Pumping level 90 feet.
247 158 6
248 | 4 miles SW of Newton. . m 6 Pumping level 85 feet.
249 | 3 miles SW of Newton... 135 Pumping level 100 feet.
250 | 2 miles SW of Newton. . 102 Pumping level 60 feet.
251 | 3 miles SW of Newton__ 227 Analysis.
252 | oo 7 Pumping level 75 feet.
253 86
254 192 8
255 120 [ Puniping level 70 feet.
256 Newton Development_._.| 1946 | Slope 206 8 Pumping level 150 feet.
257 Rupert Edwards... 1949 |._.do._ 96 6 38 |...dooo..... . 35 20 | Pumping level 45 fee".
258 W. D. Isenhour. 1946 | Hill 127 8 42 |...do....... 55 4
259 Fred McRee._.. 1950 |(...do... 100 [} 67 |[-.-.do..._... 5 25 | Pumping level 85 feet.
260 H. B. Yount Dairy...... 1944 |.__do.. 126 8 100 |.__..do...... 30
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RecorDs oF WELLS IN CatawBA CouNtYy—Continued

Depth .
. Date . Diam- of Water

Well LocaTioN OWNER com- | Topog- [ Depth eter casing Water-bearing level Yield Resanxs

no. pleted | faphy (ft.) (in.) (ft.) material (ft.) (gpm)

132 | edOn e Grover Stewart_ ... ... |.._.... Slope 127 8 L8 & Y 1. SN 3 12 Analysis. Pumping level

: 80 feet.

133 | 2 miles W of Hickory......._... H.E. Campbell. _____._. 1951 Flat 50 6 26 Pumping level 20 feet,

134 |....do.. Ivey Weavers, Inc...___.| 1941 |_______. 208 [} 120

135 (....do.__.__._ Hickory Spinning Co.....| 1942 | Flat 402 8 92

136 | 2 miles SW of Hickory.. Hickory Well supply Co._|__...... Hill 57 [} 37 Pumping level 85 feet.

137 |..doeo ... PR 1 SO RIU P _..do._. 90 6 85 Pumping level 85 feet.

138 | 1 mile SW of Hickory. G.S.Jones..._.......__ 1948 |...do._. I3 T P, 12 Pumping level 50 feet.

139 | Hickory .. . ... ... Ida Lutz Newell..._._.__|........ Slope 160 8 70 Analysis. Pumping level

85 feet.

140 | 2 miles SE of Hickery......_._. F. W. Clover and

B. B. Bishop..._...... 1945 |........ 209 6 43

141 | 1 mile I of Hickory._.....__._. Fred Kirby . ......._.... 1950 | Hill 120 6 44 Pumping level 110 feet.

142 | 2 miles SE of Hickory M. L. Lowman_.. 19468 |_..do._.[ 128 8 81 Pumping level 80 feet.

143 Carroll Reese 1946 |._...._. 132 femecenacne 73

144 E. P. Bolick . . ........_. 1939 |......._ 460 ] 30

145 Radio Station WIRC. 1948 | Slope 95 [} 50 Pumping level 60 feet.

146 1948 | Valley 160 8 122 Pumping level 140 feet.

147 1945 ... .. 190 8 28

148 1850 | Flat 205 [ 18 Pumping leve 1130 fest,

149 1938 |...do._.| 401 8 54 Do

150 1947 | Hill 7.7 T . 8 Pumping level 150 feet.

151 1946 |._.do...| 9248 8 69

152 19456 |._...... 90 [ 46

153 | 3 miles SE of Hickory..._...... Clyde Bumgarner. . 1946 | Slope 75 6 38

154 | 3 miles E of Hickory....___._._| B. T. Robertson._. 1944 |____.__. 170 6 132 Reported to be a good well.

155 | 3 miles SE of Hickory . ..._____. Frank Duncan...__ -| 1950 | Hill 103 6 39 Pumping level 100 feet.

156 |....do...oo._..... [, McCoy A. Huffman.._..| 1946 | Flat 110 [} 04 Pumping level 70 feet.

157 | 3 miles NW of Conover....__... C. W. Hawn and

J.L.Hawn._______.__ 183 6 M3 |.-doo____._..... 60 6 | Pumping level 105 feet.

158 Saint Timothy Church. .. 142 6 80 |....do. ... 30 17

159 Herman-Sipe Co. 416 [ Hornblende gneiss  |-...__.... 16

160 RO (- S 165 6 |- N | YU R 11 | Temperature 613{°F.

161 Robert Punch. 180 6 |. 30 154

162 Burl Haver.._.._.___... 137 6 foeooo... cendoo L. 35 30 | Pumping level 110 feet.

163 | .do. ..o . . ... Miller Lynch and

Glenn Hefner__..._... 1947 |...do... 107 |-cccaeaes 99 |___.do.._._...__._... 40 6 | Pumping level 100 feet.

164 |..doo .. Glenn Seitz .| 1949 | Flat 118 8 72 |.odo_.oo___... 25 20 Do

164a | .do ... ... ... Frank Scronce. . _....... 82 |ececcamen- 49 |__..doo._ ... 27 12 | Pumping level 62 feet.

163 City of Conover. 1200 |omecacoeoc|oamaaaas U I\ N POR 7

166 ceedoo e 535 [ 0 . JR I/ S 25 76 | Analysis. Temperature

6044°F.

167 ceedoo el Hill 600 [ P JO S 10 27 | Analysis, Temperature
6134°F. Pumping level 200
feet.

168 Lenoir Chair Co...._.... 1942 | Flat 201 [ 43 28 90

169 City of Conover._____... 1951 Draw 406 8 44 28 228 | Pumping level 10 feet.

170 DU [ 1947 | Valley 264 10 82 4 47 | Pumping level 225 feet.

171 Lenoir Chair Co...._.._. 1943 |.__..... 300 8 70 |eceedOo oo

172 | 1 mile SE of Conover....._____. H. L. Coyner. ..._._.. ..| 1945 | Flat 110 8 b (: T O T Y 30 8 -

173 | 2 miles IV of Conover. .__._.._._ Stream line Tool Co......| 1946 |__.do...| 217 ()] 64 |o..doan ... 33 48 | Pumping level 80 feet.

174 | 1 mile SW of Claremont . . Dr. 0. L. Ellmaker. . .. 1944 | 104 8 R IR S SR 2

175 | 1| mile SW of Catawba._......._. D. B. Nichols........_._ 1946 |....._.. 150 [} 89 | Granitegneiss  |._._._...|........

176 | Catawba_____.__.__ ... __.__. Town of Catawba . .__... 1933 | Flat 365 6 150 |ooedooooeel. 60 60 | Analysis. Pumping leve

150 feet.

177 |eeecdooooeoooooo | odoe Do

178 |ooedooo oo |eeedo .. Analysis.

179 |...do. . .ooooo...........] W.R Keith.____...

180 | 4 miles SW of Hickory. -| Conley Brown_________. Pumping level 70 fect,

181 | 2 miles SW of Hickory. Marlow Hosiery Mill '

182

183

184 Pumping level 75 feet.

185

186

187 Pumping level 140 feet.

188 Pumping level 75 feet.

189

Pumping level 85 feet.
Reported drawdown is slight.
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% CHEMICAL ANALYSES OF Grouxp Water From Catawsa CoUNTY
‘ § (Numbers at heads of columns correspond to well numbers in table of well data)
\
by Parts per million
L S 95 128 132 139 166
i N 10 31 6 i 25 38 24
d Iron (Fe), total._ .. R A4 (I 08 .20 2.9 09
Iron (Fe), insolution.- .. . . ... _____._.____.. .08 08 .. X 1 J RO R,
Caleium (Ca) oo o aoieicie il 8.6 5.8 21 1.2 20
Magnesium (Mg)-.. 1.8 2.0 1.6 1.6 3.0
Sodium and potassium (Na < K) 7.1 11 8.4 7.2 6.8
Carbonate (COs).- . 0 [ 0 0 0
Bicarbonate (HCOz) - 18 10 90 36 74
Sulfate (804). ... - 2.7 10 8.6 .8 13
Chloride (Cl). . - 1.2 1.1 1.4 1.1 1.8
Fluoride (F)___ - .1 2 .2 4 .1
Nitrate (NOg).___ - 1 .0 .1 R .1
Dissolved solids. . ... . ... _____.___. 8 - 86 120 £ T O 108
Total hardness as CaCQsz._____..______..._._._.. 29 22 71 17 33 62
i PH . e 6.8 7.0 7.6 7.0 |eceeieeeens 6.8
Roek Type. -t Granite Granite | Hornblende | Hornblende | Granite Hornblende
gneiss gneiss ! gneiss gneiss gneiss gneiss and
: granite
i
Date of collection . _ - -« .oomomeeooooccaaae July 18, July 11, | Feb.3, Feb. 14, | July 11, Dec. 2,
1950 1951 1 1949 - 1051 1951 1946
]

Analyzed by the Quality of Water Branch, U. S. Geological Survey.

CHEMICAL ANALYSES OF (Grouxn Warter From Carawna Counry—Continued
(Numbers at heads of columns correspond to well numbers in table of well data)

Parts per million

| |
167 176 . V14 178 193 227

Siliea (8102) - .ol 30 | 38 i 34 35 32 24
Iron (Fe), total N ¢ 10 14 .13 16 .39
Iron (Fe), in solution. .. ..o o {iceimiaoaan ‘ ____________ S I, .08 .08
Caleium (Ca)._ - ooooeooaa oL 22 7.8 ¢ 17 8.7 6.6 18
Magnesium (Mg) - oo .. 3.8 19 5.8 3.6 2.8 2.8
Sodium and potassium (Na+K)____.____.__._... 7.8 9.7 10 7.1 8.9 34
Carbonate (CQz) 0 ! 0 l 0 0 0 0
Bicarbonate (HCOs)- ..o ... 88 L3 ! 55 53 52 86
Sulfate (SOs) 11 2.7 3.7 1.3 2.0 31
Chloride (Cl). . . 2.0 4.5 18 2.4 1.1 19
Fluoride (F) . ... 2 K] 4 .2 .1 .2
Nitrate (NO3) - oo oo ccccicicccaes .1 10 | 16 4.0 .1 .1
Dissolved solids. . ..o .ouo oo aaon 120 100 i 143 90 80 176
Total hardness a8 CaCOsoc oo ooeo oo ooaaiinn 70 27 66 36 27 56
PH e eeas 71 6.55 6.7 8.8 6.7 7.3
Rock type e e ciicmcmccae e cccemacaaan Hornblende | Granite Granite Granite | Hornblende | Hornblende

gneiss and gneiss gneiss gneiss goeiss and gneiss

granite granite
Date of collection_ . - .- ocooouonimamaamaans Dec. 2, Aug. 3, Aug. 3, Aug. 3, Dee. 13 Mar, 22,
1946 1948 1948 1948 1950 1951
Analyzed by the Quality of Water Branch, U. S, Geological Survey.
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36 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA
REcorps oF WELLS IN CaTAwBA CouNnTYy—Continued
Depth
Date Diat- of Water
Well LocaTios OwNER Com- | Topog- | Depth eter casing Water-bearing level Yield Riemakks
No. pleted | raphy (ft.) {in.) (ft.) material (ft.) (gpm)
261 Paul Rink_ ..o ... seeeee--| Slope 130 |- 70 37 33 | Pumping level 52 feet.
262 Frank Witherspoon._....._ 1948 | Flat 117 6 96 | Granite gneiss 34 18 | Pumping level 112 feet.
263 Bethany Church._..._..| 1947 | Slope 98 6 70 [..-cdooooo ... 30 6 | Pumping leve! 98 feet.
264 Paul A, Brittian__ ... _.. 1950 | Hill 119 6 50 | Granite 50 6 | Pumping level 119 feet.
265 Shiloh Church...._.._.. 1948 | Slope 100 [} 39 | Miea Schist 30 12 | Pumping level 85 feet.
266 | 2 miles S of Catawba. .. Miss Anthea Drum. 1948 | Hill 109 8 97 |...dooo_ ... 10 5 | Pumping level 100 feet.
287 | 5 miles SW of Brookford. ... __. L. T. Weaver_____. .| 1941 | Slope 116 6 70 |....do_. 39 10 | Pumping level 44 feet.
268 | 6 miles SW of Brookford...____. W. L. Whisnant_. 1943 (... 160 (| S PO R [ KOO RS IS
260 |....do_. ... E. M. Bledroe. . _ 1949 | Hill 128 (... 87 |....do_... 15 4 | Pumping level 125 feet.
270 | 7 miles SW of Brookford__...... Roy Stallings. . 1949 |___do... | &3 S 87 |....do._.. - 45 12 Do .
271 | 6 miles SW of Brookford. ... .. Eugene Clay.__.. 1948 | Slope 59 Pumping level 59 feet.
272 e dOmn e Scott Workman.___..__. 1949 | Flat 48 Pumping level 35 feet.
273 | 5 miles 8 of Brookford 99
274 | 6 miles 8 of Brookford 19
275 | 2 miles S of Newton____..._._.. 135 Pumping level 65 feet.
276 124
277 159 Pumping level 100 feet.
278 160 Pumping level 90 feet.
279 100 Pumping level 85 feet.
280 Pumping level 150 feet.
281 Pumping level 100 feet.
282 Pumping level 80 feet.
283
284 Pumping level 135 feet.
285 Pumping level 75 feet.
286 Pumping level 60 feet.
287 Pumping level 75 feet.
288 Pumping level 146 feet.
289 Pumping level 100 feet.
290 Cranite 35 30 | Pumping level 70 feet.
291 Voyt Rudisell_. Mica schist 55 15 | Pumping level 105 feet.
292 | 11 miles W of Maiden.._. Marlow Stallings_ .. ..... 1949 | Slope 154 (. 79 JeeocdOeeo oo 20 18 | Pumping level 130 feet.
293 | 9 miles W of Maiden. .. Blume Wilson._.._..__... 1944 | .. 132 6 67 |adoeo |l 10
294 | 11 miles W of Maiden_ . Ralph Stallings.- 1950 | Slope 184 (] 90 | Granite 35 8 | Pumping.level 175 feet.
295 | 12 miles W of Maiden_ ... _.___ Ban Osk School _.___..___ 1951 Hill 345 8 Holdoea .. 90 40 | Pumping level 150 feet.
206 | 8 miles W of Maiden. ._._._.__. Bain Seronce.._......_. 1944 (... 143 [} 100 | Micaschist | ... .._.... Good well.
297 Ed Reinhart 106 | oo 90 | Hornblende gneiss 20 12 | Pumping level 100 feet.
298 121 2 37 a0 e Good well.
209 3 6 75 |..-doooe o o_.... 50 15
300 146 6 12 (o_.doo. oo .. 40 22 | Pumping level 100 feet.
301 115 6 10
302 200 [ 50
303 333 8 124 | ..do.. oo 54 9 | Pumping level 82 feet.
304 Clarence Whisnant_ 330 6 43 |(._do. ... . .. 20 12 | Pumping level 26 feet.
305 Town of Maiden. 252 i N P ceedoa L 18 30 | Pumping level 110 feet.
306 |__..do.._..._ o . ... . |o.de. . ... 185 [ T, ceadooo . 18 30 | Pumping level 120 feet.
' Analysis.
307 1951 Hill 200 [} 77 |eeodooon .. 50 57 | Pumping level 140 feet.
308 1948 | Slope 245 8 75 |ceadoo el 6 | Pumping level 193 feet.
309 1945 |._.do_..| 520 8 84 |._.doo_.o.o._... 20 30 | Analysis. Pumping level
140 feet.
30 |ooodoeoca . e R I, S SO Valley 82 6 75 |eeodOaoooo 15 60 | Analysis. Pumping level
65 feet.
U (ooodoooL_ .. ceedoo e -..do._.| 100 [ I ceedoo L 15 80 | Analysis. Pumping level
70 feet.
312 | 2 miles E of Maiden.._......... J.W.Cooke....ooeocn 1949 | Hill 100 (... ..__.. 48 | Micaschist | _....... 1 Pumping level 90 feet.
313 1 mile E of Maiden 1944 | Flat 102 [} 54 | oo el 50
314 1948 | Slope 166 (... ... 73 |eeedoee . 20 12 | Pumping level 100 feet.
315 1948 |__.do.._| 215 6 53 | dOeen . 28 15 | Pumping level 115 feet.
318 1948 | Flat 183 | 122 | .doeeeL .. 12 20 | Pumping level 160 feet.
n7 Thomas W. McCoskin._.| 1950 | Hil 118 [} 85 | __doo. ... 35 12 | Pumping level 90 feet.
318 .| J & J Spinning Co...._..| 19047 | Slope 200 6 49 | doo. . _....__. 20 10 | Pumping level 100 feet.
;;g 1946 |...do...| 285 8 28 |....dooo. ... 22 7 | Pumping level 150 feet.
1950 | Flat ‘208 8 102 |.o.doeeo o ..e 15 22 | Pumping level 75 feet.
321 1950 | Hill 103 [ 54 |oodo.o..... 40 4 | Pumping level 100 feet.
322 1948 |........ 125 6 77 | Granite 78 2 | Pumping level 150 feet.
323 19581 Hill 168 [} 85 | .odOeeeinan 45 5 | Pumping level 180 feet.
324 1951 Flat 120 (] 60 |._..do._.._....... 36 15 | Pumping level 80 feet.
325 |..doo . .....| F.R.Fisher. .. _..._._.. 1960 |:Hill 131 6 30 |....doae ... 40 22 | Pumping level 95 feet.
326 | 8 miles SE of Maiden........_.. Jesse Carpenter. ... ____ 1948 |- ... 0 | ... 3 |o.dOoene ... 27 8 | Pumping level 50 feet.
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IREDELL COUNTY
(Area: 591 square miles. Population: 56,303)

Geography.—Iredell County is near the center of the area covered by this report and is the largest
county in size. Statesville, the county seat, with a population of 16,901 and Mooresville with a population
of 7,121 are the largest communities. Textiles and furniture are the most important industrial products.
The fertile soils in most sections of the county result in successful farms. Railroads adequately serve the
southern half of the county, and there is a good system of paved roads.

Iredell County is in the heart of the Piedmont physiographic province. The uplifted peneplain of the
Piedmont has been dissected by a network of east-flowing streams. The land surface is gently rolling, having
a relief of as much as 150 feet near some of the large streams. In spite of the pronounced relief and the
many streams, a thick layer of soil and weathered rock underlies most of the surface. On some hills it is
not uncommon for wells to penetrate more than 100 feet of rather soft weathered rock. The deep weather-
ing has resulted in rounded slopes coated with vegetation.

Most of the county is drained by the South Yadkin River, which flows eastward through the center of the
county. Lying in the drainage basin of the South Yadkin River along the south are several streams, includ-
ing Fourth and Third Creeks, which also have nearly parallel eastward courses before joining the South
Yadkin River in Rowan County. Although the Catawba River flows along the southwestern boundary the
tributaries entering it from Iredell County are short and small. As a result, the divide between the Catawba
and South Yadkin Rivers is as close as 5 miles to the Catawba River in several places. This divide is fol-
lowed by U. S. Highway 21 northward from Mecklenburg County to-Troutmans and then trends northwest-
ward followed by a rural road, to Alexander County.

Geology.—A variety of rocks occur in Iredell County, and these rocks have been separated into twelve
divisions on the geologic map.

The most abundant rock is the composite gneiss. It contains chiefly mica schist interlayered with gran-
ite. Beds of hornblende gneiss are common in many places, and these places are shown on the geologic map
by a special pattern. Although the mica gneiss is variable in composition it generally consists of banded
granular layers of feldspar, quartz, and muscovite and biotite mica. Where beds of hornblende gneiss are
scarce the soils are sandy and light in color, resembling the soils of granite.

Hornblende gneiss is common, both as large mappable bodies and as thin sill-like bodies in other rocks.
Except along the hilly slopes several miles northwest of Statesville the hornblende gneiss is deeply weath-
ered. The soils are deep red. The structure and texture of the gneiss are preserved in the decayed, blocky
saprolite which can be observed in some road cuts. Although an area east of Turnersburg has been included
with the hornblende gneiss, both soapstone and a coarsely crystalline enstatite rock have scattered occur-
rences. In this area the soils are lighter than those on typical hornblende gneiss.

One large area of gabbro occurs along U. S. Route 70 in the eastern part of the county and another in the
southwestern corner of the county. Outcrops of the gabbro are scarce but its characteristic brown and yellow
soil is an aid to mapping its area.

Rocks of the granite-diorite complex have limited occurrences along the southern and eastern borders of
the county. The composition and texture and the structural relationship of the granite and diorite are sim-
ilar to those in Davie and Rowan Counties where the complex is more extensive. ‘ . :

The largest area of granite is in the Mooresville area. It underlies a broad interstream area where
weathering is deep. The few fresh outcrops observed show that the granite varies considerably in texture,
although it is commonly porphyritic. The boundary between the granite around Mooresville and other rocks
is very indefinite. The soils from the composite gneiss southeast of Troutmans and those of the granite are
similar. Moreover, a gradational contact occurs between the granite and gabbro southwest of Mooresville
where feldspar phenocrysts characteristic of the granite also occur in the rocks of the border zone. Most of
the other occurrences of granite in Iredell County represent countless thin lenqlike bodies interlayered with
schist and gneiss.
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CHEMICAL ANALYSES OF GROUND WATER FroM Catawsa County—Concluded
(Numbers at heads of columns correspond to well numbers in table of well data)

Parts per million

251 308 308 310 311
Silica (8108) - - o 7 32 .33 30 28
Iron (Fe), total . ... ___...__ .34 08 11 06 08
Iron (Fe), in solution 2 U AU SN [,
Caletum (Ca). . .. ..o 8.0 14 8.6 9.6 10
Magnesium (Mg) ... ..o iiiaeoi... 2.9 1.2 3.4 3.6 3.4
Sodium and potassium (Na R 3.7 8.0 4.5 5.7 5.6
Carbonate (COs).._............ .. 0 0 0 0 0
Bicarbonate (HCOa). ... ... .. ... 18 74 19 18 49
Sulfate (804) . .. ... aieeaao. 2.1 3.4 2.2 1.7 1.9
Chloride (Cl). - 1.5 2.6 1.1 3.0 2.5
Fluoride (F)... . .1 .1 .0 .1 1
Nitrate (NOa) . . . .o iiaaaas 3 1.9 1.4 6.9 6.5
Dissolved solids_ ... . . .____..._......... 78 108 79 86 88
Total hardness as CaCOs..._ ... __.._......... 32 : 52 35 39 39
PH . i ieacana 8.6 . 7.4 7.5 8.7 8.95
Rock bYPe. - oo e Hornblende | Hornblende | Hornblende | Hornblende | Hornblende |

gneissand | gneiss gneiss gneiss gneiss |
granite |

Date of collection. .. . ..........ooooo.—..o.__.| Dec.12, . Oct.28, | Oct.28, Oct. 23, Oct. 28,

1950 1947 | 1947 1947 1947

1
[

Analyzed by the Quality of Water Branch U. 8. Geological Survey.
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E Reccuns or Werey ¥ IneveLL CouNty
! l I . . i !
! ! i : i Depth “
i « Date ! Diam- of Water :
Well Locattox ' OwNER com- | Tapog- | Depth eter casiag Water-bearing level Yield * Rayares
no. | pleted | raphy (ft.) (in) ., ) material (ft.) (gpm) |
. ! ‘
1 | 7 miles NW of Harmony ..._..._ ! Iredelt County Sehaols. ... ____... Flat 309 2 ... Granite gneiss ~ |........_. PO Crood yield reported.
2 | 3 miles N of Harmony..__. R.H. Kennedy. ... {. ... |.._._._ 200 2 8) | Hornblende gneiss [P 3 .
2a | 4 miles NE of Harmony . Wade Smith.____ ...l 120 oo . Granite gneiss i 10
3 | 3 miles SW of New Hope.......| D. R, Milsaps.._......__{..__.__. Hill 326 2 ¢ Mica schist 0 .
4 S IR Slope ™ 2 T
5 Feed Clanton_ . ___...___|.___.._. Hiil 169 2 10
6 Ed Clanton ........_.[....._.. Flat 243 2 5 !
7 Hardindale Farm.. 1944 | Hill 264 6 10
8 T.D. Moore.... ... {-ecee_-. oudool 240 2 0
9 Harmony Baptist Chuech_|.._____. Slope 193 [ 0 |
10 L. 8. Willisms._ -...._..._|..._.... Hill 99 [ 6 | Drawdown 66 feet.
1 Iredell County Schools_ __|...___._ Flat 29) 2N SOOI U ' Good yield reparto 1.
12 Mr. Deerman 160 2 2
13 15d Massey . ______ 150 2. [
14 W.A Jomes........._.. 74 6 44 Mica schist 35 3 ; Drawdown 39 feet.
15 Mres, Ruth Shaver . 251 2 57 - Granite gneiss 40 3
16 Iredell County Schools. | 309 R do. ... 25 14 © Drawdown 33 feet.
17 Henry Hicks._......._.. [} 2 65 ....dooool|ooio.. 4
18 W. C. Church_._....... o253 2 T O NS 6
19 R. C. Church 283 2 7 PO [ S 30 5
19a Rocky Creek Mills. ... __ ! ! 476 6 40 Hornblende gneiss 50 22 18 gallons a minute at 159
’ i [ | foot Pumping level. 22
! | 1 . gallons a minute at 20
: ; i 1 © foot Pumping level.
b | O ' ; CHilL o189 6 ' 3 Pumping level 150 fcet.
19¢ |....do. 162 ‘ i 10 Do
19d |....doooo.___._._. 139 ! ] 20  Pumping level 105 foot,
20 | 7 miles NW of Statesville. . i | 20 2 5
21 6 miles NW of Statesville. _..... ! [EH] 2 2
22 | 5 miles NW of Statesville_....__ : .. 227 2 4
23 | 6 miles NE of Statesville 250 2 0
b2 S R I S 68 2 5
b S O [ N 260 2 6
26 | 5 miles NE of Statesville_.. 142 2 5.
27 | 5 miles SE of Turnersburg Iredell Coaaty County..[........ doop 300 3 11 ‘ Pumping level %) fest,
28 | 6 miles SE of Turnersburg._....__| B. C. Robertson...._.... [E—— Slope 130 2 3 !
29 | 10 miles NE of Statesville_ Me. White. ... ooy Valley 43 2 4
30 | 8 miles NW of Statesville. . Brights Fiemster _._._..'._._____ ] Flat 140 2 ; 3
b1 S R 1 [redell County Schools__ _{__._.___ ..do... 19 + .- ool 25 17 | Pumpi vz vl 155 leat,
32 | 7 miles NW of Statesville. . R. D. Murdock ... |._...... Hill 9% R (3 (s OO 40 8 ' Analysis. Temporature
591,°F.
KR S B I, M.W.Brown..__..._._..|._._.__. ‘o.do | 100 2 5
34 | 6 miles NW of Statesville. ... _.. Mrs. T. W. Vickery.._.__|.__..... codoo | 233 | 2 3
35 | 5 miles NW of Statesville.._____ M.J Hutto. .| , Slope 9 | 2 5 Analxsisl: Temperatare,
. ' 645°F.
36 |0l L. W.Stevens...._._____|........ Hill 108 2 5 | Amalysis. Temperature
5314°F.
37 P.S. West...___.______.| 1948 |_..do...| 931 6 3 | Pumping leval 20 fct,
38 Davie Cooke ... ... .| ..... _..do...] 247 2 7
39 | 3 miles NW of Statesville.._..__ Walter Morrison .. _.__.|........ .doo_| 210 2 4
382 | 3 miles N of Statesville. Paul Lippord. .. Slope 89 2 5
40 Lorin Gibson. - . 190 3 5 | Temperature 62°1.
11 Bill Moore. ... 45 2 5
42 Gaither's Store. 135 2 8
13 R. F. Gray .. 80 2 8
44 Jack Wagner. .. . 1950 216 [ . 15 | Pumpiog level 123 oot
45 | 2 miles NE of Statesville.___._ _| Shelton Miller. ... ._ .__| _.._...j._.do.. | 250 2 61| (fravite gneiss ~ |..oooo.- 4] ) o
16 | 4 miles NE of Statesville.___ .. A Sykes. .. _ ... M50 ¢ __do...| 37 3 2R l odO 34 1" Pamping lov-l 275 feot.
47 | 3 miles NE of Statesville... ... .. 1948 | Slope 101 6, 17 do e 15 - 7 | Pamping level 83 fent.
47a | 4 miles NE of Statesville........ 1931 Flat 175 6§ {1 P U YO, 25 44 | Pumpiag lovel 35 fest,
8 | do . 83 6 53 oo 35 18 | Pumpig level 79 2t
49 | 6 miles NE of Statesville..__.... 160 2 3 |aedOeeo 30 0
50 | 8 miles W of Statesville...._..._ 240 2 |a.o Hornblende gneiss  |-—........ 2
1 S PO S 180 2 IS S 1 SO PR 5
52 | 7 miles W of Statesville_. ...__._ 122 2 8 |0 5
83 | O T.E.MeNeely ... .| |cooiot 102 2 66 IR T SRR PPN 5 :
5% | 3 miles W of Statesville.._._.___ Woodrow Lyton .. = ....| Hill 180 2 1! N [ Y 30 0 .
55 | 2 miles W of Statesville...._.__. Mr. Coleman. .. o|eeeaoa.]| Slope 148 2 50 {oealOoeeo e 17 104| Rep )rtfel tabieagrl wall
56 | oo Jarnation Milk Co.__.__.| 1048 [ __do...| 503 10 150 | _o.dOneoeeieoas 34 503+ Ausallz‘:s[;. ;;r&e;:t:;; hours.
' yieldi g 660 gallois » minute
' | with 91 foot pumping level.
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About 5 miles east of Turnersburg is an area of less than 1 square mile where a light-colored sandy soil
overlies a subsoil composed of unsorted quartz gravel and arkosic material. This area probably represents
an outlying remnant of the Triassic deposits that occur several miles to the northeast in Davie County.

Ground water.—All water supplies, with the exception of the municipal supplies of Statesville and
Mooresville, are obtained from wells and springs. Although springs are extremely common, they are not
generally used, probably owing to the facts that they are not readily accessible and that their individual
yields average less than 3 gallons a minute. Dug and bored wells ending in the weathered mantle rock and
drilled wells 2- to 4- inches in diameter penetrating bedrock are the most common sources of rural water
supply. Drilled wells 6 inches in diameter and larger furnish water for large rural uses and for some in-
dustries.

The yields of wells in Iredell County are similar to those in adjacent counties. Almost all wells are
located on hills where, as has been shown earlier, they are prone to be relatively unproductive. With the ex-
ception of one well which is capable of yielding 500 gallons a minute, the average yield of drilled wells 6
inches or larger in diameter is less than 19 gallons a minute. As a result of the unfavorable locations of
wells this average yield is less than it would be if wells were distributed over all types of topographic loca-
tions, particularly if they were located in valleys and draws.

Several geologic factors suggest that adequate well supplies are available for most needs. Most of the
rocks have prominent gneissoid and schistose structures along which are fractures capable of transmitting
water. A thick layer of mantle rock overlies the bedrock in most places. Although the mantle rock contains
much clay it, nevertheless, acts as a reservoir to continuously feed the fractures in the underlying bedrock.
The thickness of the mantle rock is indicated by the 70-foot average depth of well casing. The thick mantle
rock serves as evidence that precipitation can percolate downward through it and the underlying fractures in
the bedrock to surface outlet points, and consequently, that fractures do exist. The extensive occurrence of
hornblende gneiss, gabbro, and diorite, whose fractures are especially prone to enlargement by solution, is a
favorable consideration for the development of large-yielding wells.

Except locally there is not much difference in the water-bearing characteristics of different parts of the
county. However, the area underlain by hornblende gneiss west of Statesville appears to be favorable for
large supplies. One well (56) located on a saddle between two draws in this hornblende gneiss was tested at
660 gallons a minute with a drawdown of less than 60 feet. Along parts of most of the streams are deposits
of sand and gravel which are believed capable of furnishing large supplies of water to wells.

Analyses of ten samples of water from wells in Iredell County are given in the table of analyses. Nine
of the samples are from wells in granite and granite gneiss and one is from a well in hornblende gneiss.

Eight of the samples from granite and granite gneiss had a hardness of less than 45 parts per million
and the iron content of five samples was 0.5 part per million or less. Well 99, supposedly in granite, yielded
water having a total hardness of 124 parts per million and a dissolved-solids content of 187 parts per mil-
lion. Because the quality of water in this well is more nearly characteristic of hornblende gneiss than of
granite, it is probable that one or more beds of hornblende gneiss were penetrated.

Well 56, in hornblende gneiss, yielded water that had a total hardness of 68 parts per million, or about
twice that of the average sample from granite.

The temperature of well waters range from 50° to 61°F.
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REcorDs or SPRINGS IN IREDELL COUNTY

. . . - -Yield -
No. LocatioN OWNER OR NAME Chiefl Aquifer {gpm) ReMARES
A 13 miles N of Statesville....| Eupeptic Springs...., Hornblende gneiss 1 | According to N. C. Economic Paper 15,
p. 112 water has total solid conteat of
122 parts per million.
B Turnersburg . ... ... Town of Turnersburg|._._do..__.......__. 7 | Analysis. Temperature 59'2°F. Spring
emerges from base of cove about 350
C 15 mile W .of Presbyterian feet south of Rocky Creek.
Orphanage (2 miles N of )
Troutmans). . ... ._..___ Barium Spriugs. . .._| Granite gneiss 114 | A series of 9 springs, Barium Springs
being the largest. Described in N. C.
! Economic Paper 15.
D 2 miles 3 of Mooresville. .| Greswell Spring. . _. .. Granite | t3 | According to N. C. Economic Paper 15
: ‘ water has total solid content of 315
. ; parta per million,
E 3 miles S of Mooresville..__| Mt. Mourte Spring...}._..do............. | 16 | Analysis. Flows from top of bedrock at
<o the base of a steep draw.

CHEMICAL ANALYsES oF Grouxp WaTeg Froam IREDELL COUNTY
(Numbers at heads of columns correspond to well numbers in table of well data)

Parts per million

32 35 36 56 72 86
siliea (3i0e) . ... 9.9 34 £ I S 31 12
Tron (Fe), total . _ . 50 1.3 .98 18 8.7 .10
Iron (Fe), in solution. . ___._...__.____.... ... . .06 | .02 02 oL 07 .03
Caleiwm (Ca)m oo oo eeea . 1.8 ~ 5.8 8.5 |ecemmecenns 5.3 1.9
Magnesium (Mg) .8 2.4 2.0 | 2.7 .1
Sodium and potassium (Na+K)...__..___.___. 3.5 8.6 76 | 10 1.3
Carbonate (COs) ... ... 0 0 | 0 | 0 0
Ricarbonate (HCOa) ... ... ... 15 18 50 78 37 12
Sulfate (800 .- ..l 1.2 3.7 1.6 13 2.3
Chloride (C1) .. ... oo 1.t 1.4 1.2 1.1 2.2
Flugride (F)... ... ... ... 1 .1 A L .2 .1
Nitrate (NOs)ooeoe oo .1 d0 N1 T .1 3.6
Dissolved s0idS. . ........ooooooo e ... 25 ‘ 80 : A PO, 80 33
Total hardness a8 CaCOn._ ... _._._________.._. 8 i 27 28 68 24 9
) S 6.0 | 6.7 | 6.7 |eceemieneon. 6.5 5.75
R 4 U Grgnite Giranite :  Granite Hornblende Granite Granite
gneiss gneiss and gneiss _ gneiss gneiss gneiss
hornblende
gneiss
Date of collection . . . . _._ ... ________...._. May 24, May 24, May 24, Nov. 30, May 24, July 28,
1850 1950 1950 1943 1950 1948
80 90 9la 99 B E
Silica (8109)__ . __ e nnnnn 31 24 26 24 17 15
[ron (Fe), total . . ... . .. .. .. .. ... 1.7 A3 L1 5.7 .99 04
Tron (Fe), in solution.. ... ... N I I .02 .07 .02 02
o Caleium (Ca)_ ..o o 7.6 u 1.6 37 7.1 2.2
Magnesium (Mg) ... ... . ... .__... 3.1 4.0 2.1 7.6 3.8 .8
Sodium and potassium (Na + K). 10 4.7 6.9 13 5.5 1.9
Carbonate (COa) . ... ._._..._. 0 0 0 0 ] 0
Bicarbonate (HCOs) ... ... . ____.___... H 55 38 132 28 15
Sulfate (804) . .. .o 9.8 1.5 1.5 34 2.7 7
Chloride (C1) . .. oot 5.2 3.0 1.5 2.8 8.5 2.0
Fluoride (F)_ ... ... ... ... .1 .0 1 1.5 .0 1
Nitrate (NOa) oo . .. A 1.0 .2 1 9.4 1.0
Dissolved solids . ... ... .. ... . .._........ 3 84 63 187 77 39
Total hardness a8 CaC03...vooeovomonreno.ae 32 44 20 124 33 9
) - S .56 6.5 6.5 7.0 6.0 5.8
Rock type. . oo eaaae Granite Granite Granite Granite | Hornblende | Granite
gneiss gneiss gneiss gneiss gneiss
Date of collection. . .. _______. .. . __________. Sept. 24, Sept. 24, July 28, May 285, June 21, Apr. 10,
1948 1948 1948 1950 1950 1951

Analyzed by the Quality of Water Branch, U. 8. Geological Survey.
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Recorvs orF WetLs IN IrepeLr. CouNty —Continued
Depth :
f 3 Date Diam- of Water .
b N Well Locartton OwNER com- | Topog- | Depth eter casing Water-bearing level Yield REMARKS
5 g no. pleted | raphy | (ft.) (in.) (ft.) material (ft.) | (gpm) :
: !
i |
7 | Statesville.__._._____._._..._._| Phoenix Mills____._.__.. 1T I 10 57 | Micaschist ... 0
i 58 |oedOoceme oo O . | 779 10 56 [-odoeo. .| 15 |
i 7 D 1O I - SO, | so2 10 57 |occdoeeooo .. . 0 -
i 60 167 2 52 | Granite gneiss 5
§ 61 115 2 59 | Hornblende gneiss 35 1
) 62 i - i 168 2 80 [.__.do...___.__o.|ecooo. 5
} 63 C.A.Sykes._coooo. ... . 93 6 87 |....do.._ . ... . ... 10 12 | Pumping level 90 feet.
H 84 Hines' Grocery.......... 19 2 o doo ... 8
! 65 | Statesville_....._...... Stimpson Hosiery Mills_ _ 500 8 61 | Mica schist 10 20 | Pumping level 110 feet.
i (11 J P 1 YN Iredell County Schools.__|...._.__ 300 2 el Granitegneiss 1. . .l ._..._. Good yield.
i 67 179 2 36 |..do.... ...l ... 3
i 68 383 ‘ [ 2 ceedoo L 50 1 Pumping level 125 feet
i‘ 69 326 6 |........| Micaschist [ __.__.__. 0
7 85 | 6 64 |....do._............ 15 30 | Pumping level 60 leet.
; 71 | 7 miles SW of Statesville.. 130 - I O Granite gneiss P, 5
72 | 6 miles SW of Statesville.. 80 2 63 |....do.._.__........ 18 4 | Analysis. Temperature
! 39°F.
T3 |eeeedOm e NUD. Steeleo . .. J i 175 13 122 |.__do.__ ... ...... 30 7 | Pumping level 110 feet.
74 220 14 | Pumping level 70 feet,
75 | ceedoo oo 92 4
76 | 3 miles SW of Statesville_.......| Ralph Cody.__.._._..._ 155 3
77 |eeeedOeee e .| Ervin Gregory._.______. 88 6 20 | Pumping level 85 feet.
78 Deon Shephard . 200 2 75 Mica schist | ____.___. 3
79 C. L. Reitzel..__.____.__ 220 6 44 | Diorite 15 20 | Pumping level 100 feet.
80 Parks Shell .. ___..___._. 100 2 2 |o_deo ... .. [
81 1100 6 144 | Granite gneiss 29 20 | Pumping level 150 feet.
82 330 6 127 |...do-o . o.... 10 20 Pumping level 110 feet.
82a W. K. Sigmon._........ 92 2 69 | Granite ...
83 Arthur Little. __.___.__. 55 2 53 | Mica schist ~ |__......_. 3
84 Presbyterian Orphan
300 LT DR Granite gneiss ~ |.___.._.... 10
8 |_.do.. .ol 350 6 | N [ T 18
86 - 60 6 24 | Analysis.
87 |-.-dooooo.oooo - 60 2 3
88 | ! mile N. of Troutmans._.. . 173 2 3
89 | Troutmans ... 500 : 8 25 | Analysis.
90 |oeoadOnmei L 560 | 8 Mt | doooe 32 60 | Analysis. Pumping level
150 fee .
01 : Troutman Shirt Co.._.___| 1942 | Slope 350 8 | O N I SN DRRSPIR, 33
Ma | oo . American Thread (‘o.._.. 1942 {...do._.[ 400 S 104 |....do._ .. _....... 48 27 | Analysis. Pumping level
150 (eet.
92 Town of Troutmans..___| 1950 |___do...| 376 6 45 | Pumping level 125 feet.
93 James Goodman._...___.|[__._..._ Hill 95 2 3
94 Town of Troutmans. . .._| 1941 | Slope 263 6 45 | Pumping level 150 feet.
95 Albert Winecoff. . __ ... | .. ... ...do...| 151 2 3
96 Junior Maleom.__....._.|........ ...do.. | 208 2 3
97 Frank Elliott. . ... _.___|..____.. Hill 210 2 5
98 Will Ostwalt____...__.._[........ ...do... 179 2 ceeev--.| Fairyield.
99 Superior Yarn Mills. _. _. 1948 | Valley 415 10 185 | Granite gneiss 15 23 | Analysis. Pumping level
205 feet.
100 |_..do ... . [ 1943 Hill 400 8 54 |ooodo s H
100 |o.do.o .. ceedoao L 1943 |...do...| 400 8 102~ Micaschist .. _...... 3
102 |.o.doo oo . JRR 1 S 1943 |...do...| 505 8 15 Sranite gneiss Lo ..._... 3
102a | 2 miles SE of Troutmans. ...... R. L. Privette._.__._.._.| 1950 | Flat 140 6 5 | Pumping level 95 feet.
103 | 5 miles E of Troutmans._.._.._..| Iredell County Schools.._ | .._.... _.do_.. 300 [i}
104 | 4 miles S of Troutmans..._ _.... Mr. McDaniels i 7 2 °
105 | 7 miles NW of Mooresville. __.__|___.._._.__.__.. ... R[] 2
106 | 6 miles NW of Mooresville.. .. Walter Howard. ... .. do._.| IO 2 i
107 {..-do. .. ... Troy Roberson. . 80 R do oo .. 15 3
108 | 5 mniles NW of Mooresville...__.} Forrest Thompson 202 2 5
109 | 2 miles N of Mooresville. . . R. C. Millsap... . 500 6
110 Mr. Carrigan ... 47 213
111 Sam Alexander... ... . 120 2'%
112 Mrs. C. P. MeNeely.. .. |........ Slope 150 6
113 Johnston Ice Co...._._.. 1920 |...do... 148 6 Pumpine level 100 feet.
14 Mooresville Furniture Co.|. ... _..do.._| 270 2
115 Town of Moores ille.....|........ ...do...| 400 1 2 . R [ T, 25 80 | Drawdown 100 feet. Well
abandoned.
116 | 5 miles W of Mooresville... ... Iredell County Schools_._|.__..... Hill 400 [ P Diorite 35 22 | Pumping level 9 feet.
117 | 2 miles 3W of Mooresville..._.... W.H. Keeter_._..._...|.cco.... Slope 197 2 133 | Granite |oooooaoe.. 5
118 | 2 miles S of Mooresville. 124 2 [ D 1. Y R, 5
MO JeeodOmaa ol James Honeyecutt__._____|._...._. ...do... 79 2 LR T DO [ YR &
:




i

S

N
o
] P
YADKIN COUNTY X ISR %
s &
“]p o5 NS .{‘\ +
%o DR + >
AN x\a\\\ + + %
3 -Farmingtons) + +
N SR _ o
> <, A o
- l ) R RS 5 <
4 / %, 43‘
D % ! " =
, 3 »
o ~
(8] + 601 Ry <
! % N C. 4
A 3 % SR I
;:‘ , *-t s Voo +  + m& ~ s
a g + T+ o+ id <
w ! + 4 S }.ﬂ A + FVagvont
x |1 + 1"' * ad Ty
- ¥ \ \ o) Y S VY
o 14 u et & ATy e E,
o o a 1 “ * Y + < ©
o | % ~ + N
28 A o > + n eV
o[ %! Mocksville, + DI
A 2| M + v an T
l‘ % ~L * + 3% N
o v A+ + L
a
SIS +\ 4 4
AN i ¥ < 5 2 Vlos
. AN N
Sou",**'? L . C LS o
o ! S T e
‘Yadkin 74 AN 01/ 7’5‘
X0 5 483 i
\ F
00» '~ - A > g
4 viav ;
& N\ Ty < ‘9
ooleems e ’
A A AN
(\oo 2 > oy, > o
o
'7,." ¢,
SN2
.
SCALE
ates
° 2 o S el

GEOLOGIC MAP
OF

DAVIE COUNTY

EXPLANATION
% Newark groy;

shale and sandstone

Granite

Granite and diorite
granite predominant

Diorite and granite
diorite predominant

Gabbra-diorite
and allied basic rocks

Mica schist

Mica schist and granite
schist predominant

Composite gneiss
chiefly quartz-biotite gneiss

Hornblende gneiss

Arrangement of units, one above the other, does not indicate

(g

Triassic

Paleozoic or older

Geology by H. €. LeGrand

are

@
2]
[=]
£
3
4
»>
Z
=}
9]
=
=]
(=]
Z
=}
 E
5
~
=
w
bt
4
=)
e}
=
w
<)
>
-
o}
wn
S
=
[
td
»
&
<]
>
Z
g
-
e+
Y
=
[=]
(-
P
A
>

FIGURE 15.—Geologic map of Davie County.
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DAYIE COUNTY
(Area: 240 square miles. Population: 15,420)

Geography.—Davie County is the smallest county in size and population in the Statesville area. The
county is entirely rural except for Mocksville, the county seat, and Cooleemee. A textile mill at Cooleemee
is the largest single industry. Tobacco, dairy products, and corn represent the chief cash crops. There is a
close network of paved and improved roads.

Davie County lies on the divide between the Yadkin and South Yadkin Rivers. The Yadkin River flows
southward in a crooked valley to form the east boundary of the county. It is joined at the southern point
of the county by the South Yadkin River which flows southeastward to form the south boundary. Numer-
ous, closely spaced tributaries of both rivers extend to all parts of the county. Most of these tributaries flow
south and east and apparently are not related to the underlying rock structures. Between the streams and
their related smaller valleys and rising as much as 100 or 150 feet above them are rounded hills and ridges
which appear to be of the same general level. No pronounced hill or mountain stands above the surrounding
land in Davie County. Most of the land has a heavy soil and vegetal cover, although gullying is common
within 2 miles of both rivers.

Geology.—A wide variety of rocks occur in Davie County, and the relation of one with another is not
clearly known.

Large areas of basic rocks extend from north to south through the center of the county. It is difficult
to make a sharp distinction between the different types, and consequently both the classifications and the con-
tacts shown on the map (fig. 15) are arbitrary. Gabbro and diorite underlie a large area near Farmington
where dark soils of the Mecklenburg type are prominent. Extending outward from the main area of gabbro
and diorite, granite also is present in small and large bodies intermixed with the basic rocks.

Along the Yadkin River in the extreme eastern part of the county is an area of porphyritic granite.
Feldspar crystals about half an inch long, weathered from the granite, give the soil a gravelly texture in
much of the area. In contrast with many other granites of the Statesville area, this granite weathers readily
and is generally covered with a moderately thick layer of soil.

Mica schist, containing numerous interlayered beds of granite, occurs in a north-trending strip near the
west border of the county. The light-colored sandy soil overlying the schist contrasts sharply with the
dark-colored soil of the diorite which borders the schist in some places on the east.

The most distinctive rocks of the county are the semiconsolidated beds of shale and sandstone occurring
in the extreme northwest corner of the county. These sedimentary rocks are similar to those in Stokes and
Rockingham Counties, which represent clastic deposits in an area downfaulted during Triassic time. It is
probable that these deposits were continuous with those in Davie County before post-Triassic erosion removed
the deposits in the 25-mile area separating them. The small size and irregularity of the area underlain by
these deposits in Davie County suggest that they are thin—probably less than 200 feet thick at any place.
Several diabase dikes a few feet wide penetrate the deposits.

Ground water.—Almost all ground water used in Davie County is for rural use. Since Mocksville aban-
doned its wells in 1947, both it and Cooleemee have depended on treated surface supplies. Most of the wells
in the county are shallow dug and bored wells, ending in the weathered rock, or 2- to 4-inch drilled wells
penetrating the hard fractured rock.

The scarcity of drilled wells of tested capacity prevents an accurate appraisal of ground-water conditions
in the county. With the exception of the small area of Triassic sedimentary rocks in the northwestern corner
of the county, the geology and, consequently, the ground-water conditions should be similar to those in ad-
jacent counties. No particular area is suspected of being a poor well-producing area, although hills should
be avoided in locating wells if a large yield is desired. The probability curves (figs. 7 and 8) should give a
fair indication of the probable yields of prospective wells.

The only chemical analysis of ground water in Davie County is for a dug well (1) in the Triassic sedi-
mentary rocks. The low mineral content of this sample suggests that these rocks contain water cf good chem-
ical quality. In the remainder of the county the diorite, gabbro, and hornblende gneiss may yield water that
is harder and that contains more mineral matter than water in the granites and mica schist. The chemical
character of the ground water from all rocks sheuld be suitable for most uses, but for some industrial proc-

esses that require water of low hardness and iron, treatment for softening and removal of iron may be re-
quired.
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Recorns oF WELLS-IN DaviE COUNTY

Depth
Date Diam- of Water -
Well Location OWNER com- | Topog- | Depth eter casing Water-bearing level Yield REMARKS
no. pleted | raphy (ft.) (in.) (ft.) material (ft.) (gpm)

1 10 miles NW of Mocksville.._ ... W.E Alleno... ... .|..._.._. Flat 19 19 19 | Triassic shale |3 I Analysis.

2 10 miles NE of Mocksville_.__..| Macedonia Church_..___.|_..___.. weodoo 57 28 |, Hornblende gneiss 25 T

3 | 8 miles NW of Maocksville.. .| R.C.Foster._.._._..___. “1947 | Hill 180 8 Diorite 41 12 | Pumping level 181 feet.
R DR I T ceedooo e .-do..| 120 [ ceedOe L 50 20 | Pumping level 80 feet.
5 | 8 miles W of Mocksville. ... ____ T.J Tawl.o_........._ 18950 |.._do._. 1i 6 Schist 30 10 | Pumping level 75 feet.
6 | Mocksville. .._............_... Town of Mocksville....__|._...._. --do...| 109 E J R, Granite 80 8 | Originally yielded 20 gallons

& minute,

7 185

8 350

9 300 Originally yielded 60 zallons

2 minute,
10 City lee Plant..._.__... 100
11 Town of Mocksville 113
12 eeedooLlL . 120
13 Chair Factory ... _.._. 302
14 Town of Mocksville.__.._ . 1181
15 Davie County Courthous> 200
16 Mocksville Laundry . . . __ 180
17 Town of Mocksville_.._._ 90
18 280
19 185
20 Davie County Home._.__.[..._._.. Hill 140 Pumping level 120 feet.
21 North Carolina State Adequate Supply.
Prison. ... ... .. ... ... Slope 120

22 Town of Mocksville_._.__|.._..._. Flat 120 3 Gabbro  |_..._... 18
23 Fork Baptist Church...__ 1948 | Hill 100 [ Granite  |._........ 5 | Pumping level 70 feet.

CHEMICAL ANALYSIS OF Grouxp Warer Froy Davie CouNTy
(Number at head of column corresponds to well number in table of well data)

« Parts per million

1
Silica (8109) - . il 15
Iron (Fe), total ... ... ... ____. . .52
Iron (Fe), in solution - .04
Caleium (Ca)...__... 22
Magnesium (Mg) .9
Sodium and potassium {Na FK)__.....___..._.. 1.3
Carbonate (CO3) - 0
Bicarbonate (HCO)..... .. ... . _.... 8-

” Sulfate (SOs) ...l .7
Chloride (Cl).. .. - 2.2
Fluoride (F) .. .. .. ... ... 0
Nitrate (NOs) .. .. .. oo iiiiaaen 2
Dissolved solids. .. ... . ... ___.....___. 84
Total hardness as CaC'Os_ ... ......... 59
1Y : S 6.8
Roek type. .o ool Sandstone
Date of cellection_ . ... ... ... ... June 0,

1951

Analyzed by the Quality of Water Branch, U, S. Geological Survey.

AR sccivia it £
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50 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA

ROWAN COUNTY
(Area: 517 square miles. Population: 75,410)

Geography.—Rowna County is a typical county of North Carolina, having one good-sized city and several
towns and villages. Salisbury, with a population of 20,102, is the county seat and center of activity. All
the centers of population are located on interstream areas and are served by railroads. Textile manufacture
and granite quarrying are leading industries. Cotton, dairy products, and corn are the leading farm products.

The county is composed of numerous rolling hills separated by a close netwerk of valleys, the deeper of
which contain streams. Most of the slopes are covered with a deep layer of soil ; however, on some of the steep
slopes the soil has been removed at a faster rate than it could form. Two mountains, which stand slightly
higher than the surrounding land and which have little or no soil covering, are Young Mountain, 2 miles east
of Cleveland, and a long northeast-trending ridge forming Dunns Mountain, near Granite Quarry. Except for
the two mountains the difference in elevation between most hills and adjacent valleys is less than 125 feet.

All of Rowan County, except a few square miles in the southern part, is drained by the Yadkin River
and its main tributary, South Yadkin River. These two rivers form the north and east boundaries of the
county and flow southeastward. As a result, most of the drainage within the county is northeastward to-
ward the Yadkin River.

Geology.—Two large geologic units are represented in Rowan County. They are the volcanic and allied
rocks of the Carolina Slate belt in the eastern corner of the county and the plutonic rocks, chiefly granite
and diorite, in the remainder of the county.

The rocks of the Slate belt were described in detail by Laney (1910) in connection with a study of gold
deposits in the area around the village of Gold Hill. According to his report (p. 22) they:

“represent a great sedimentary series of shales with which are interbedded volcanic flows, breccias,
and tuffs . . .”

“The volcanic flows, breccias and tuffs . . . apparently represents two kinds of lava, a rhyolitic
and an andesitic type.”

The slates are believed to have been formed from rather pure volcanic ash containing varying amounts
of land waste. In most places it is difficult to find a precise contact between the slate and the tuffs. Both the
slates and the interbedded tuffs and breccias have, in some places, been mashed and squeezed into large folds.
The intrusion of aplite dikes and quartz veins and the chemical alteration by heated solutions have modified
many parts of the entire belt.

Most of the rocks of the Slate belt are high in silica content and consequently do not readily undergo
chemical alteration as a result of weathering. In most places, therefore, the soil is very thin and relatively
unproductive. Because beds of greater and lesser solubility alternate and are tipped on edge, the less soluble
beds becomes ridges whereas the more soluble beds generally form the valleys. Most of the ridges and
valleys trend northeastward, parallel with the trend of the beds.

According to Laney (1910, p. 65) the rocks of the Slate belt are separated from the plutonic rocks on the
west by a great fault of undetermined throw, called the Gold Hill fault. This supposed fault trends slightly
east of north, passing about a mile west of the village of Gold Hill.

Most of the rocks west of the Slate belt range in composition from gabbro to granite. Schistose rocks,
characteristic of counties to the west, are not prominent, although zones of schistose basic rocks occur locally.

An area centering around Cleveland and including a large part of western Rowan County is underlain by
basic rocks, chiefly diorite and gabbro-diorite. This area was described by Watson and Laney (1906, pp.
119-120) who noted local occurrences of gabbro but described the country rock as a typical diorite which
varies from place to place in the essential minerals, hornblende and plagioclasa. Some bodies of granite
(perhaps less than 10 percent of the total area) are included in the area mapped as diorite and gabbro-diorite.
Another large area of diorite and gabbro-diorite occurs as an irregular northeast-trending belt extending
from Cabarrus County on the south to Davidson County on the north; it is interrupted in the vicinity of
Rockwell by a body of diorite and granite.

The diorite and gabbro-diorite in most places undergo considerable alteration near the surface as a re-
sult of weathering. They are, perhaps, the most soluble igneous rocks in the Statesville area. Therefore,
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52 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH:CAROLINA

a thick layer of soil, representing the nearly insoluble residue of the surficial layer of rocks already dissolved
away, covers most of their area of outcrop. The soils, generally known as the Mecklenburg and Iredell types,
are deep red, or brown, and are relatively fertile. Many of the interstream areas are broad and nearly flat,
except for shallow depressions, some of which are enclosed. These enclosed depressions resemble sinks in
limestone rocks. They are considered as evidence (LeGrand, 1952, p. 584) that solution in the diorite and
gabbro-diorite has been great enough to alter the topography, not only on the interstream areas but more
particularly in the valleys where more water is available to dissolve the rocks.

Granite occurs interlayered with diorite in some parts of the county and as separate and distinct bodies
in other parts. The five largest bodies of granite are shown on the geologic map (p. 51). TThe granite ex-
tending southwestward through Granite Quarry and Faith to the Cabarrus County. line is conspicuous be-
cause it forms a pronounced ridge on which bare granite is exposed in many places. This ridge probably
owes its resistance to the fact that the granite has so few fractures that percolating subsurface waters can-
not penetrate it to decompose it. The sparseness of fractures in this granite has resulted in its development
as a building and monumental stone. All the granites are characterized by thin light-colored sandy soils.

Lying between the granite in the southwestern part of the county and the diorite and gabbro-diorite in
the northwestern part is an irregular belt of rocis, tentatively classified as granodiorite. The granodiorite is
similar to the granite on the south in that it contains large phenocrysts of feldspar although it contains
mueh more hornblende than any granite in the county.

The complex including granite and diorite underlies the remainder of the county. The complex consists
of distinet but intermixed bodies of granite, diorite, and greenstone schist, too small to be shown separately
on the geologic map. The association of the granite and diorite can be seen in several road cuts on the west
side of Salisbury.

Ground water.—Most of the domestic and industrial water supplies and four of the six municipal supplies
are obtained from wells. Dug and bored wells, which are common-in the rural areas, obtain water from the
weathered zone above hard rock. In some places, such as the granite ridge'near Faith and Granite Quarry,
the weathered zone is so thin that the water table lies below it, in the. bedrock, and consequently successful
wells cannot be dug or bored. During the drought in the fall of 1951 many dug and bored wells became dry
or gave inadequate supplies as the water table fell. Substantial rains during the- followmg winter and spring
resulted in a rlge of the water table to an approximate normal posmon

In recent years, and particularly since récent droughts, there has been a deﬁmte trend toward the use
of drilled wells—both 2- or 3-inch shot-drllled wells and 4- to. 8-inch percussion-drilled wells. Records of
yields and drawdowns of wells in the county are not adequate to show accurately the water-bearing r'harac-
teristics of each type of rock in each area. ~ :

The area in which it is most dlﬁ'mult to obtain water appears. to be that underlain by granite in the
Granite Quarry-Faith area. Only a few drilled .wells yielding as much as 20 gallons a minute each have been
drilled in this area, probably because of the sparseness of fractures and the thinness of the weathered zone;
it is thought that many parts of the Slate belt, in the vicinity of Gold Hill, are poor for the same reasons. In
the remainder of the county fractures in the rocks are larger and more abundant and the weathered material
is generally thick enough to store and transmit water downward to the fractures so that most wells are
fairly productive. Experience has shown that hills should be avoided and that draws are the most favorable
sites for productive wells. However, some of the broad, nearly flat interstream areas having a heavy cover
of weathered rock may vield, on the average, as much as 35 gallons of water a minute to individual wells.
The broad upland area through Spencer, Salisbury, and Landis, for example, contains many successful wells.

Analyses of 17 samples of water from wells in Rowan County are given in a table following the well
records. Of these, 13 were from wells in gabbro or diorite, 2 from wells in granite (nos. 134 and 135), and
2 from wells in the residual weathered rock. The samples show a wide variation in dissolved solids and hard-
ness, the water from wells in granite being especially soft and low in mineral matter. Water from wells
in diorite and gabbro is generally moderately hard to.hard: but is suitable for most uses. Most of the wells
in diorite and gabbro yield water which has 0.1 to 0.3 part per million of fluoride. Ground water underlying
Landis has a much higher fluoride content than that examined from any other part 6f the Statesville area.

Ground-water temperatures range from 60° to 63°F. and average about 62°F.



GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA

RECORDS 0F WELLS Ix Rowax CouNty—Continued

H Depth
Date Diam- | of ! Water
Well LocaTtion OwneR Com- | Topog- | Depth eter  caging ¢ Water-bearing level Yield Resarks
no. pleted | raphy | (ft.) (in) ¢ () material (ft.) (gpm) ’
|
62 | 2 miles NE of Granite Quarry.._| W. D, Honeycutt___._... 1948 | Slope 122 [ 81 !‘-..do ........................ 35
63 | 2 miles S of Mount Ulla. _ . _....| Grabam Brothers__..___. 2T I N IR 2ei 62 | Diorite 24 [
64 | 3 miles S of Salisbury North Carolina State- : i
Peison Camp........_. 1934 | Flat 219 Pumping level 100 feet.
Analysis.
64a | 6 miles SW of Salisbury__..__._.| T. R. Upright_.__..__..__ 1945 | Slope 90 Water reported hard.
Carl Rufty. .. .._......_ 150 Well Dynamited.
_t J. L. Stiller.... . 170 Pumping level 60 feet.
P 1 O, R 123
Taylor Clay Products. . 398
Edgar Holt . ...._. o 1949 f_o____. 87 Pumping level 42 feet.
2 miles S of Salisbury.... .| W. A. Abasher. .| 1950 | Slope 93 6
7 3 miles S of Salisbury........._. H. P. Hardimon_. .| 1948 | Valley 200 6 i G Low yield.
71 | 1 mile NE of Granite Quarry____| Rowan County Schools.._|........ Hill 140 204 i [ | 25 33| Pumping level 138 feet.
72 | Granite Quarry._...coomenno oo Summie Morgan. ... 52 8 20 | 30 1 | Well dynamited.
7 C.T. Trexler. .......... 101 215 40 ] Diorite-granite ~ |.......... 4 | Pumping level 38 feet.
73 L M.Powell._...._..._. 115 3 42 ! Diorite 12
74 Taylor Clay Products. 396 8 90 | Granite 20 | Pumping level 180 feet.
75 P.H. Lyerly .. ........ 300 6 10 | FUR [ T, 0 | Bedrock at surface.
78 R.J. Lyerly. ........... 448 8 ieo... [FN. . 40 | Pumping level 18 feet.
77 | 5 miles W of Granite Quarry._._| Sand W Farm Supply...| 1948 | Draw 240 6 ¢ 7 ] Diorite-granite 4 30
i 1950 | Slope 158 8 | 55 i Granite 21 60
David M. Earnhart.._.__| 1948 |[........ 185 21
.| Faith High School.. 1926 | Hill 18
.| Ida Trevethan___.__.___| _._____ ...do___| 130
182
1356
162 Good yield. Furnishes
. several homes.
204 6 . 40
103 6 i 21
1 mile E of Faith...._..__.__..| Gardner Granite Co....._|-....... 200 6! 30
86 | § miles W of China Grove....._. F. H. Corriher_ __....__. 1930 | Slope 360 6 55 Pumping level 80 feet.
87 | 7 miles NW of Landis. . ... | Fred Jenkins_ . _..._. .. |ccc..... Flat 125 215 17
88 | 6 miles NW of Landis. . . .| Joha Huffman. ......___|........ ...do.__| 109 215 100
88 |oeedOooee ... .| James Shinn.__.._.___._|......__|. _.do.._| 135 213 50 :
90 | 1 mile NW of China Grove_.____| 0. W. Barnhardt. 1951 | Slope 153 21y 69 Pumping level 60 feet.
91 | China Grove ..| 3. W. McDaniel.. 1048 Lo 125 215, 63 Pumping level 40 feet.
92 Howard Sheehs_ ..._._._[ 1948 | Hill 188 6 11l . Granite 90 5 | Pumping level 145 feet.
93 V. L. Hopkins. . . __._._.|....._.. ..do._.| 136 6 63 ..do 30
04 .| John Deal 130 6 28
95 W.C. Lingle.......____. 103 6 20
96 Lutheran Church 94 6 . 20
97 177 6 4
98 140 213 0
99 180 2 L 0
100 404 8 ! 60 | Pumping level 168 feet.
: Abandoned.
1008 |oooodoooecoiiii s ceeedoo 1925 |._.do...| 319 8 . 81 _..do........... 50 30 | Pumping level 200 feet.
| Analysis.
101 | 1 mile S of Faith...._._.._.__._ Gardner Brothers._..._.. 1948 |.__do.. 90 6 ' 56 i
102 | 3 miles NE of Rockwell.________ J.C.Eagle...._ .. _.... 1920 | Hill 119 3 60 !__._do
L1 J T Y, wemdoo .. 1933 |[...do.. 197 3 86 .. : Pumping level 60 feet.
104 | China Grove..______.__._._.__. Town of China Grove._..| 1946 | Draw 750 8 i 168 : Gabbro 20 40 | Pumping level 200 feet.
. : ‘ Analysis.
105 | | mile E of China Grove._. Me.Allen. ___._.___.__. 1048 ... .. 154 214 95 | Diorite-granite [ 3
106 | 3 miles K of China Grove Ray Kluts...__.___..| ... Flat 47 6 foeereo. ‘..._do .............. 10 10
107 | China Grove. ....___.__..._... Town of China Grove....| 1931 | Hill 714 10 123 ! Gabbro 72 90 | Analysis. Temperature 62°F.
' Yield declined to 60 gallons a
minute in 1951 with 200 foot
: pumping level.
108 Robert Mull___.____.___ 1960 |........ 96 | eeaae... 58 Granite 20 7
109 T. B. Marlin... | 1960 [........ 1556 2% 87 | Gabbro 16 444
10 Roy Sloan..__..____..__ 1950 |........ 194 2 97 o..do..o.oolo.. 12 2 | Pumping level 42 feet. Well
! dynamited.
L1 1 PR S Town of Landis......... 1946 | Flat 408 ] 70 I.. ool 28 30 | Analysis. Temperature 60°F.
: ) Pumping level 180 feet.
[ b O I PN Lyna Mills Co....._.... 1949 |[...do...| 1008 8 80 [...adooo.oiiiiiifeeeaiiias 60 | Analysis,
113 | China Grove. .. ._._..o..._... China Grove Cotton
Mill Co......_... - 1941 |._do._.| 141 8 68 .
114 ce-do__[ 601 8 68 | Pumping level 157 feet.
115 cedo._| 208 6 86 ]
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54 GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA
REecorns oF WELLS IN RowaN CouNTY
Depth
Date Diam- of Water
Well LocaTioN OWNER com- | Topog- | Depth eter casing Water-bearing level Yield REMARKS
no. pleted | raphy (ft.) (in.) (ft.) material (ft.) (gpm)
1 | 3 miles NE of Woodleaf.....__.| T.C. Hendrix....__.__.. 19 214 8 | Diorite 18 11 | Temperature 61°F. Analysis.
2 | 1 mile NW of Woodleaf. C.G. Wise.__. 104 24 51 | Granite —  |.......... 3
3 1 mile N of Woodleaf..____...._ Bailey Quarry 225 8 40 | doeee_ o ... 120 30 Drawdown 30 feet. Well at
edge of quarry.
4 | 6 miles E of Woodleaf. _.__..... H.B.Fowler___..__.__.| 1945 | Valley 24 20 |oeeeoo.. IR | SN PO 4
5 | 2 miles N. of Cleveland.. ... 10 12 40 | Diorite_._.......... 30 |- Analysis.
6 | 1 mileS of Woodleaf_ ... 10 12 |.... Gabbro-diorite 28 (oo Do
7 | 2 miles N of Cleveland... 150 214 100 |- doooeoeiene e 5 Do
8 | 3 miles NE of Cleveland .
163 2
9 | Cleveland._....______...._.__. 110 6 Well abandoned.
10 {.odoo oo _.do._| 220 6
11 | 3 miles SE of Woodleaf......_.. Gays Chapel ..__.___._. 1. .. ...do.. { 179 2%
12 | Cleveland Town of Cleveland . _ .. .. 1948 |...do..} 187 8 Analysis.
13 | 1 mile Eof Cleveland._..___.._ Euraka Recreation Hall__|._._.... Slope I 119 6 Pumping level 63 feet.
14 | 2 miles E of Cleveland Cody Fink.__.._ ... ____|....._._ ...do. 97 2y
15 | 3 miles N of Salisbury C.W.Weant._.__..____ 1948 | ... 159 214
16 | 2 miles N of Spencer. . Joe Floyd . __......_.._ 1948 ... 202 2%
17 | 1 mile W of Cleveland. . A.D. Davis, Jr.......... 1948 |.__..... i 158 215
18 | 2 miles E of Cleveland. W.A.Graham_._._._ ... 1948 | Flat 119 213
19 | 2 miles N of Salisbury G.H. Weant.______.____ 1948 |...do.. 100 214 26 | Diorite-granite
complex 13 8
20 | Cleveland._.....__._........__. W. E. Graham and
Sons, Contractors_ . .._|........ Slope 180 8 50 | Gabbrodiorite  |.._.._.._. 0
21 | 2 miles SW of Cleveland ___.____ M. Culbertson. ... ___.i._..___ Hill - 45 10
22 | Cleveland..............____...| M.8. Graham..._.__.__|........| Slope |........ 2
23 | do.ee.o i 95 2 Analysis.
24 | 1 mile 8 of Cleveland 200 2
25 | 1 mile Eof Cleveland._....._._.| Mrs. Dora Redman..____|._.__..|......_. 100 3
26 | 1 mile S of Cleveland... N. B. Kesler 2 28
27 | 3 miles SW of Cleveland R. Lee Beaver. . 24 196
28 | 1 mile SE of Cleveland....___..| R. W. Barber 2 55 2
29 | 4 miles NW of Salisbury_ .. ... J. R. Chambers 244 63 | Granite 18 3
30 | 3 miles NE of East Spencer.....| Dukeville High Schoot.._[........| Slope | 120 | 6 |....._.. S I YD ES 9
31 | 4 miles NW of Salisbury _......_ LA Fink..__......._... 214 30 o do e
32 | Salisbury.. ... ... ... Allen Johnson 049 || 40 | Diorite-granite 29 10
¥ Boone Rock Bottling Co. | 1948 | Flat 300 6 50 | ... do.e.oo o . .. 35 90
Town of Spencer. ... _.__|........[._ _do.. 189 8 60 !.__.do._...... ... 10 80 | Drawdown 80 feet. Private
analysis shows total harduess
' 93 parts per million and total
solids 170 parts per milliou.
34 | 2 miles E of Spencer_...........| H. H. Henderson......_.. 81 245 79 |oo.do.oL...... 18 [
33 | 3 miles SE of Cleveland.__. ......| Alice Huffman._ ... 100 3 40 | Gabbro-diorite  |..........|._......
33 | 2 miles SE of Cleveland.._....._ D. R. Huffman_... 7 3 R 0 DU | SN O R
37 | L mile Wof Salisbury__..____._. John H. Gardner.. 205 214 95 | Diorite-granite 7 [
38 | 3 miles S of Cleveland ... _..___ J.C.Kluttz_ _ ... 137 214 90 | Diorite | .._..... 10
39 | Salisbury. ..o . ... Dr. W. C. Taylor 124 2 64 | Diorite-granite 50 6 | Pumping level 120 feet.
40 | East Spencer............._.... Isenhour Brick and
Tile Coweccnmne oo _.do.. 5 6 97 | doaen L. 3 10
41 | 4 miles SE of Cleveland__.._.__. N. F. Hall Dairy.. 1923 | Hill 146 F J Diorite ~  |..aeooo. 10
42 | Salisbury ... ... _._. Frank P. Brown.. 1949 |..._.... 177 24 45 | Diorite-granite 20 2%
13 |....do.. E.A.Goodman.._._._.. 1948 200 214 121 5 6
R S N {. SO do......... 1949 167 2% 56 g
46 | 1 mile E of Salisbury . David Goodlett. .| 1950 97 2% 19 Pumping level 60 feet.
46 |....do...eo._... Frank Dixon.. .| 1950 92 2% 37 Do
47 |.--.do.... Walter Blackwell. 1951 57 3 26 Pumping level 42 feet.
48 | Salisbury John Foreman _._..._._._[...._... Slope 130 [ 63
49 |...doeeo ... Mr. Pittman___...._.._. 1948 | Flat 81 214 51
50 | MountUlla. . _.___..______.___. Public School of
Mount Ulla_.._._____.|..___._.|........ 250 b DU, R [ YO (R, 3
5t | Salisbury..._ ... ... C. D. Blackwelder J| 1949 | Valley 100 8 98 |._..dooeooe__... 8 20 | Pumping level 38 [eet.
52 | 1 mile S of Salisbury. .| R.E. Goodman......... 1949 | Slope 200 6 85 | Granite —  |.....o.... 35
53 |....do ... Salisbury Drive-in
Theatre ... ........ 1950 |...do...| 198 6 89 | Diorite-granite 22 30 | Pumping level 65 feet.
54 | 2 miles SW of Mount Ulla. . _ .. _ R. S. Edmiston. . 1947 |...do...| 406 6 49 |...do.. ... ....... 35 14 | Pumping level 100 feet.
55 | 3 miles E of Mount Ulla..._....| Graham Brothers Dairy..|........ _..do. | 270 2% 55 | Diorite 40 10
86 | 1 mile S of Salisbury... .| M.B. Havrelson._...._..[ 1948 |.._do.. 187 24 131 |oadoeoea i faiaaes 1341
57 | 2 miles S of Salisbury....... ... Cirele M. Ranch. . .. . | ....... Flat 365 6 40 |....doeeoooi ... 40 10
58 | 1 mileS of Salisbury.._ ... _._. Dave Bare.._........... 1949 |o....... 183 |oeoooeo... 150 |....doe....iieeea. 10 8 | Pumping level 80 feet.
59 | 2 miles S of Salisbury._. Circle M Ranch_.._.____|........ Flat 335 6 90 25 25
60 R 325 [} 174 30 30
81 1 mile N of Granite Quarry_ _...| J. F. Fisher.._.._______.|..._.... Hill 175 [ 25 | Granite 5
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GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA

CHEMICAL ANALYSES 0OF Grotvxp Warker From Roway CouNTy
(Numbers at heads of columns correspond to well numbers in table of well data)

Parts per million

|

1 5 i 7 ‘ 12 23
Siliea (802 . ool 50 34 { 47 16
Iron (Fe), total_-.._.._..._...... .20 59 | 30 .37
Iron (Fe), in solution. . .___._._ ... .06 P (S S .05
Caleium (Ca) . ... ... 23 6.2 38 6.2
Magnesium (Mg) ... _......._. 11 2.9 | 18 1.9
Sodium and potassium (Na+K).__.. 8.1 3.7 9.3 i1
Carbonate (COx).__..___._.....__ [ 0 i 0 0
Bicarbonate (HCOs). .. _.....___. 87 39 | 127 39
Sulfate(SO) -~ oo 26 3 23 1.4
Chloride (C1 .. oo, 12 I.1 ; 25 3.0
Fluoride (F) . ..o.ocoooooeaoo.. .2 .1 i 1 B
Nitrate (NOs) ..o ___.___._._. 3.3 4 ' 22 LT
Dissolved solids. .. ... _.._.____.._. 181 30 30 7l i 260 110
Total hardness as CaCOa_._____.._. 103 13 22 27 | 161 36
PH . e 8.2 | 6.8 , 6.6 6.5
Rock type_. . ... ... _. Diorite Diorite Diorite Diorite l Diorite Diorite

!

Date of collection. . . ____.._...._. \ July 20, 1950 | Aug. 16, 1950 | Aug. 16, 1950

Aug. 16, 1950 | July 6, 1948
- |

Aug. 16, 1950

Analyzed by the Quality of Water Branch, U. 8. Geological Suevey.

CHEMICAL ANALYSES OF Grouxp Water Froy Rowax Couvxrty—Continued
(Numbers at heads of columns correspond to well uumbers in table of well data)

Parts per million

64 100a 104 107 1t 12
Stliea (8102) - oo ... 37 30 35 28 37 35
Tron (Fe), total ... __..__.___ RE A7 .06 21 .40 1.8
Iron (Fe), in solution_ .. ___ 02 e e e .06
Caleivm (Ca) ... 13 57 57 47 9.4 37
Magnesium (Mg) 5.2 5.4 5.3 1.9 .6 1.7
Sodium and potassium (Na+ k 3.3 12 13 11 12 9.9
Carbonate (CO3).......... 0 0 0 0 0 0
Bicarbonate (HCOs)._._.._ 50 103 123 ti1 54 63
Sulfate (8O4). .o oo L.l 9.8 98 84 63 3.6 59
Chloride (Cl) .. ... .._...__.._.. 3.8 3.2 2.5 2.5 2.2 2.8
Fluoride (F}__.. .0 .1 .3 .2 .2 .8
Nitrate (NOs)._._.___._....__. 6.0 3 .1 0 .1 2.7
Dissolved solids 120 268 254 209 92 185
Total hardness as CaCO;s. 54 164 164 137 26 99
PH i L 7.1 7.8 7.75 7.7 4.8 6.3
Rock Ltype_ - . oo aa. Diorite Diorite Diorite Diorite Diorite Diorite
Date of Collection.___._..._._.__. Mar, 29 1851 | May 22, 1947 | Apr. 5, 1949 | May 22, 1947 | Mar, 30, 1948 | Dec. 30, 1949

Analyzed by the Quality of Water Branch, U. 8. Geological Survey.

5
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{‘} REecorps oF WELLS IN Rowax CouNtYy—Continued
ii
]
5)_; Depth
A Date Dism- | of Water
} Well LocaTiox OwNER -com- | Topog- | Depth eter casing Water-bearing level Yield ReMarks
no. pleted | raphy (ft.) (in.) (ft.) ‘material (ft.) (gpm)
116 | China Grove. . ._.._.__....._. China Grove Cotton |
77 8 b2 B P I T 18 30 | Pumping level about 300 feet,
117 1 mile S of China Grove..._.... 194 214 18 Diorite-granite 16 4 | Pumping level 60 feet.
118 | Rockwell ... ___._____.___.. 630 8 18 jo..do.... ool | 75 | Pumping level 110 feet. Well
was deepened from 122 feet in
| 1950. Most water struck at
! 560 feet,
119 1939 |...do._.! 144 b I ceecdoi L 30 100 | Analysis.
120 1949 Flat 1108 8 110 Gabbro 35 38 Do
121 1046 |._.do..., 604 8 80 J...doo._ ... ... 32 60 | Analysis. Temperature 61°F.
Pumping level 60 feet.
122 feeoudOee .. Tom Rankin..._.._._... 1948 ... 165 24 7l | Granite — _._.._._._ 1%
123 | 4 miles E of Landis__.__..__..__ N.A. Smith. . _______._. 1948 | 108 24 37 | Gabbro - |-
124 | 6 miles Eof Landis........___..| O.B.McLeod__._._..__ 1948 | Slope 152 6 28 iranite 35 2
125 | 1 mile S of Landis.. J. U. Alexander Estate.__|._..._.._ Flat 150 [ T P, ceeedoo el 20
126 | 4 miles E of Landis......_...... Claude Green.._._.._... 1950 |.__..... 4 215 31 | Gabbro 19 1%
127 | Gold Hill ... ... ... ... Russello Service Station._|...__... Slope 60 2 21 | Tuff 15 8+| Water reported to contain sul-
. phuric acid. Water contam-
inated by contact with sul-
| phide ores.
127a | 5 miles E of Gold Hill..___..._. Roy Kirk ... .. . .. |.._..... L.do__| 200 2 60 | Slate 20 5
128 | Gold Hill__ Mary Goodman__._.....|_..._... Flat . 60 L L R, Ta® L. 20 | Water is acid.
129 | 2 miles W of Kannapolis. Dewitt Greene .___._.... 1950 ... ' 151 214 26 | Granite 50 2 | Pumping level 34 feet.
130 | Kannapolis.__..__..__...____.. Kannapolis Ice and fuel I
(o7 1948 | Flat | 500 ] 4 | oL 5 14
) K3 I PR T SRR AU U __.do.... 185 4 75 |oeacdoao . o feiieeaoos 25
132 |ooadon Rowan County Board :
of Education...._._._. 1948 |...do__.| 152 6 £ T S, 20 30
133 |ooodooeooo ... John Riggs, Jr..__ 1950 |___.___. , 180 24 78 9 5 Pumping level 63 feet.
134 |oodoo. ... T. H. Powers....__..__. 1941 |_....... 183 4 60 12 |ooooeae Analysis. Furnishes several
, houses.
135 |oeeadOeo o e PR 1 1948 | Slope | L6l 8 80 |[...do.._ .. ... ... 9 26 Do
136 | 1 mile W of Kannapolis_..______ White Hill Dressing
Plant. ... _.__._... 1950 Hill o369 6 69 |...do... .. .._.... 56 10
137 72 6 42 | Tuff 5 8
138 [ T PR E, cewdooo L 30 15
REcCorDs oF SPRINuS IN Rowayx CouNty
! .
No. LocatioN OwsER OR NAME Chief Aquifer Yield ReMarks
(gpm)
A 3 miles W of Rockwell__________ 0. P. Shuping...._...___ Diorite-granite 3 | Temperature 60}5°F,
. Analysis.
B 3 miles N of Cleveland....._._.. [ra Hodge. .. ........... Gabbro-diorite 1% | Analysis,
C |eeeclOn e Ross Wood...__...__... RO [ N 2 Do
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DAVIDSON COUNTY
(Area: 547 square miles. Population: 62,244)

Geography.—Davidson County is the easternmost county discussed in this report. Lexington, the county
seat, and Thomasville are the only large towns. Leading industries are agriculture and the manufacture of
textiles and furniture. Dairying and the growing of wheat, oats, corn, and hay are the chief rural activities.
Railroads and paved highways serve the populated areas of the county.

Davidson County is in the heart of the Piedmont Plateau. Its surface is formed by the uplifted and
partly dissected peneplain that was developed on the underlying crystalline rocks. Most of the hills are
smoothly rounded and covered by vegetation. Except where flood plains border the streams, the slopes are
steep enough to cause the land to be well drained. A few shallow enclosed depressions, in which water
rarely stands, occur on the broad interstream areas underlain by gabbro in the area around Linwood. The
topography is most hilly aiong the valley of the Yadkin River near the west and south borders of the county.

The drainage within the county is mostly southward to the Yadkin River. The streams are small but
numerous. The heads of the streams are springs that emerge from reentrants in the interstream areas.
Although the springs are small, they are numerous enough to produce fair-sized creeks having perennial
flows. Parts of many streams appear to follow structural weaknesses of the underlying rocks, particularly
in the Slate belt in the southeastern part of the county. However, in general the causes for the particular
courses of the streams are not obvious, and until detailed geologic work can be done the extent of adjustment
of streams to rock structures probably will not be known.

Geology.—Although a great variety of rocks occur in Davidson County they may conveniently be divided
into the following four major groups: granite, diorite, gabbro, and the volcanic rocks.

Granite underlies a large area in the northwestern part of the county. It is typically exposed in the
area north, west, and southwest of Welcome. It is a light-colored rock containing large phenocrysts of feld-
spar and upon weathering, forms a gravelly and sandy soil. Outcrops of fresh granite are not common, but
the soil zone is thin enough in many places to allow parts of the weathered rock to be exposed. The nearly
horizontal type of jointing, called sheeting, is very common.

The boundaries of the granite with cther rocks have not been precisely determined. In an area west of
Lexington gabbro and diorite are in contact with the granite, but in most places only the approximate con-
tact, as shown on the geologic map (p. 60), is represented by a zone in which there is an increase in the quan-
tity of diorite bodies to the east. In fact, rocks of the granite and diorite complex occur in an extensive
area east of the large granite area and seem to grade into both the porphyritic granite and the gabbro.

Gabbro occurs in two large areas and in several small areas. As classed in this report it is a basic rock
which varies considerably from place to place in composition but which more nearly approximates gabbro
than any other rock. It occurs typically in the area around Linwood. Its area is characterized by a thick
mantle of red and brown scil on the uplands.

Rocks of the Carolina Slate belt occur in the southeastern part of Davidson County. A part of this belt,
including the Cid mining district, was mapped by Pogue whose description follows (1910, p. 26) :

“Wide bands of a sedimentary, slate-like rock, composed of varying admixtures of volcanic ash
and land waste, have the greatest areal extent. Intercalated with these occur strips and lenses of
acid and basic volcanic rocks, represented by fine- and coarse-grained volcanic ejecta and old lava
flows. The acid rocks include fine tuffs, coarse tuffs, and breccias, chiefly of a rhyolitic and dacitic
character; together with flows of rhyolite and dacite. The basic series embraces ﬁpe tuffs, coarse
tuffs, breccias, and flows of an andesitic and trachy-andesitic stamp. Gabbro and diabase dikes cut
the other formations.”

Like those of the remainder of the county the rocks of the Slate belt have been folded and fau%ted'suf-
ficiently to be tipped on edge and to have a prevailing northeast trend. In general the topography is hillier
and the soil zone thinner than in the western part of the county.
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CHEMICAL ANALYSES OF GROUND WATER FroM RewaN Couxty—Continued
{Numbers at heads of columns correspond to well numbers in table of well data)

Parts per million

119 120 121 134 135 A
Silica (S102). - ..o oa e 27 31 23 30 24 44
Iron (Fe), total . .. .. ___.._._..__ .09 49 .08 .07 4 .25
Iron (Fe), in solution_ . .__..._.... | DR SO .02 .02 .07
Caleium (Ca)e oo onooeoeeoemeaee. ! 9.1 174 54 7.7 1 7.8
Magnesium (Mg) .o -oooooooaoo | 1.4 3.5 2.0 1.6 1.5 3.8
Sodium and patassium (Na + K).... 7.0 15 17 4.4 1.0 7.0
Carbonate (COs) ... _.._..._.... 0 0 0 0 0 0
Bicarbonate (HCOz).._.__..._.... 48 82 100 33 24 58
Sulfate (S04). - . ..o ..o, ; 1.7 391 86 8 1.6 1.2
Chloride (Cl). . oo oo 1.6 2.0 2.5 2.8 ! 2.2 2.2
Fluoride (Fy.____ ... __.__._.. N 1.8 2.2 1 0 .3
Nitrate (NOs). .. coooomcmaos .2 .2 .1 1.0 .9 .2
Dissolved solids. . ... ......_.__. Tl 696 246 It 52 i 96
Total hardness as CaCOs__...____. 28 +9 43 26 16 ) 35
PH. oot 8.7 7.3 7.8 6.4 6.5 7.1
Rock type. -.cocooeencoaoaa ot Granite Diorite Diorite Diorite and Granite Diorite and

granite granite

Date of collection._ . _ .. .__.__.__._ Mar. 10, 1948 | June 10, 1949 | Mar. 30, 1948 | Feb. 2, 1950 Feb. 2, 1950 | July 17, 1850

Aunalyzed by the Quality of Water Branch, U. 8. Geological Survey.

CHEMICAL ANALYSES oF GroUuxp WATER FroM Rowax Couxty——Continued
(Numbers at heads of columns correspond to well numbers in table of well data)

Parts per million

Silica (8i02) . ... ...
Iron (Fe), total . ... ___ . . .| ..._......
Iron (Fe), in solution
Calcium (Ca)
Magnesium (Mg)
Sodium and potassium (Na +K)....
Carbonate (Cos) ... .._..._
Bicarbonate (HCOa).
Sulfate (SO4). ..
Chloride (CI). ..
Fluoride (F). .

Total hardness as CaCOs.._ . ___. 39 34

pH . e

Rock type. ... ... .. ... Gabbro- Gabbro-
diorite diorite

Date of collection.. ... _._.__.____ Aug. 18, 1950 | Aug. 16, 1950

Analyzed by the Quality of Water Branch, U. S. Geological Survey.
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FORSYTH COUNTY

++++

exingt n|
0

EXPLANATION
E \‘; /,t Granite
M+
+ 4 Granite and diorit

granite predam?nanl

Diorite and granite
«diorite predominant

Gabbro-diorite
and allied basic rocks

Greenstone and granite
Sericitic schist
chietly mashed acid tuff

Rhyolitic tuff

Andesitic tuff

STANLY
Siate COUNTY

MONTGOMERY
COUNTY

GEOLOGIC MAP

Arrangement of units, one above the other, does not indicate O F
chronological sequence. All units are of Paleczoic age or older.

Pprex DAVIDSON COUNTY

are

Gealogy of an area about 140 square miles, east of Southmont, was
generalized from Bull. 22, North Carolina Geological and Economic
Survey, by J. E. Pogue. Remainder of geology by H, E. LeGrand.

FIGURE 19.—Geologic map of Davidson County.
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RECORDS OF WELLS IN DavipsoN COUNTY
Depth
Date Diam- of Water
Well Locatton OWNER com- | Topog- | Depth eter casing Water-bearing level Yield REMARKS
no. pleted | raphy (f.) (in.) (ft.) material (ft.) (gpm)
1 | 5 miles NE of Welcome__._.__.. Walburg School . ... __.._{_._____. Slope 250 Adequate supply. Water re-
ported slightly hard.
b U 1. P, Baptist Orphanage_ ... [........ Flat 80 Water reported alightly hard.
3 | 3 miles N of Welcome.......... L.G. Nifong_... ._.____|........ Hill 17 Water reported soft. No Iron.
4 O B.B.Kinlow_.__._____. 1947 |_._.do...| 400 Good supply.
5 | 3 miles NE of Welcome. . J. 8. Swain_ . 1940 | Slope 114 Water reported soft. No Iron.
[ J (. T S, .| Irvin Beck___ 1943 | Hill 87 Do
-7 | 2 miles N of Welcome. .. C.T.Evans_...____..__|.._..... ...do... 62
8 |.oadoo ... Raymond Sink__._ 1947 | Slope 196
9 | 3 miles NW of Welcome. .| James Voncannon.._.___|._...... 18
10 | 2 miles N of Welcome. .. 8. C.Crater.........._. 526 Furnishes water to 4 families.
M |doee E A Noltz..__......... 8
12 | 3 miles NW of Welcome. . . Norman Byerly 39
13 | 3 miles N of Thomasville C.M.Cecil............. 50 Water reported soft,
14 | 2 miles NE of Welcome_:.___._. W.T. Portis..._...__._. 330 Large supply. Slight draw-
down. Water reported soft, _
No Iron.
18 joeedoo ol Garland Jones. .. ___.___|._..___.f..._._. 59 Large supply reported.
16 | 3 miles NE of Welcome. ........ H.B.Leonard...__..__.[........ Valley 25 Supplies 2 houses and concrete
block plant.
17 | 2 miles N of Thomasville.._____. C. B. Cortlebough__.__.. 1937 | Slope n Adequate supply. Very hard
water,
18 | edoem e os JRACeeil ... .o |oocmi]eaeaaans 50
19 | 3 miles NW of Welcome...__... Arcadia School ..._______[__...... Slope 226 Analysis.
20 | 2 miles N of Thomasville....___. George A. Craven._.___.|._......|........ 160 Adequate supply.
21 | 2 miles NE of Welcome.__...._. Midway School. .. ______[___..... Slope 350 Water level lowered slightly by
bailing.
22 | 1 mile N of Welcome._________. Robert C. Hege..._.....|........ oo.do___ 36 24 LT U 1, 32 foeoaoo
23 | 3 miles W of Welcome_______._. Mr. Story. ... 1940 | Hill 120 6 |eaas eedoe L 85 |oeeo....
24 | 3 miles NE of Welcome.__..__._. Charlie Everhart. ___.__|_.__.___ oe-do__. 73 - P Diorite 41 6 | Soft water.
25 | 1 mile NW of Welcome.__.___.. Paul F. Evans. 1938 | Slope 300 [ 38 | Granite 32 10 | Slightly hard. No stain.
26 | 2 miles NW of Welcome.. _._.. W. M. Walser_._. 1948 (.. _do... 55 24
27 | 2 miles W of Welcome._...._._. Reed Creek School ... __.[........ Flat 4004 [i]
28 | 2 miles NE of Welcome....._._. Jess Everhart i 83 3 Hard water.
29 | 1 mile W of Thomasville_...___. J. W. Hedrick 3 24 Do
30 | 1 mile N of Welcome_._.______. Welcome School... 250+ 6 Tested at 9 gallons a minute.
31 | 2 miles W of Welcome.......... Dean Hartley 20 24
32 | 1 mile NE of Welcome......._.. Welcome School ___.___.[.__._... Flat 242 6 20 |.ocdOuo oo o 30 15
33 | 2 miles NW of Thomasville...._. Hollis Motsinger. . _.__.. 1946 | Draw 155 [} 18 | Granodiorite 22 5 | Soft water.
34 | 1 mile NW of Thomasville....._| Mrs. Minnie Jones___._..[...._... Slope ] I T PO Granite 15 |- Hard water.
35 | 1 mile N of Thomasville 3 90 [ 2 PO N [ S, 22 1 | Slightly hard,
36 | 1 mile E of Weleome___._.__... 116 L I O, eceedoo el 5
37 | 3 miles NW of Thomasville___... O.F Tate ..o oo |emiaei]amaanaas 105 3 57 | Diorite 27 5
38 | Welcome 160 L S PO Granite (... 16 | Supplies 33 houses, and filling
station.
39 | 2 miles NW of Thomasville..____ Mrs. Blanche Evans.._.. 87 kI [ P . SO PR [ Plenty water. Slightly hard.
40 | Thomasville. ... .. ___.______. Town of Thomasville. . .. 550 |12 . Diorite ~  |.......... 120 | Abandoned.
41 | 1 mile E of Thomasville....____. RN . S, 1108 12 i 60
42 | 2 miles SE of Welcome_________| C. M. Sink__._.______.. 103 3 3 | Hard water.
43 | 1 mile SE of Welcome Joe H.Sink___...___._.. 94 5% 16 | Hard water. Noiron.
44 | Thomasville. .. ... .....____ Thomasville Chair Co....|. 150 8 25 | Formerly used by City.
45 | 1 mile SW of Thomasville.. ... Town of Thomasville. _ .. 600 12 Granite ... 120
46 | 2 miles SE of Welcome...._._.. "Grady Sink_._...___.._. 127 6 Diorite 44 ... Adequate supply. Moderately
soft.
47 | 2 miles SW of Welcome....___.. B.F.Byerly______.___.. 15 30 [oeuonn-- Granite ;1 A Soft. No iron.
48 ool T. C. Whisnant 86 [} 40 |eeendoaoioo ol
19 Charles Freeman....____|[._.._... Fiat 7 6 40 | Diorite Soft. No iron.
50 V.C.Leonard. .. _.___.| ._____. Slope 50 b2 S PO R S
51 D. T. Fritts, Jr....____.. 1930 |...do...| 395 3 44 |eccdoo . Large supply reported.
52 T. Frank Sink....._.....|.....___ ---do... 17 0 | PR I\ Temperature 58%°F.
53 C.E.Sheets......._... 1920 [___do...| 6l & I I, O T S, Analysis. Adequate domesti
supply. Water hard,
54 1404 3
56 45 3 Adequate supply. Hard water
56
280 8 b:: T (s I OIS P, 20 | Analysis.
57 | 2 miles SW of Thomasville...... Lea. Phillips_. ... ... [ccceceoifeamnenes 38 24 e S ' ;) N P,
58 | 3 miles NW of Thomasville....... Dr.F.L Mock. ... |eceuuee. Hill 150 6 10 | Granite 75 1 | Inadequate supply.
59 | 3 miles SW of Lexington. .. George Hunley. 100 [ S PR I\ T I 70+ 2
60 | 2 miles NW of Lexington....... Reeds Crossroad School ... |........ ...do._.| 360 [ 10 [oeeadOomeocomaaaaaoc| 80 5
61 | 3 miles NW of Lexington....... Homer Craver. ... .. {........ Slope 210 6 [ 2 P I T, 70 4
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The relation of the volcanic rocks to the intrusive rocks on the west is not clear. The intrusive rocks
are composed of a network of granite and more basic rocks of a dioritic character. Some of the dioritic ma-
terial adjacent to the volcanic belt represents mashed and altered andesitic tuff, whereas other parts appear
to be intrusive diorite. It is probable that the development of the granite and diorite complex represents a
late stage in the igneous activity that produced the volcanic rocks. Although numerous minor faults, and
possibly major faults, occur in the belt, the present reconnaissance study did not produce evidence to show
the existence of a major fault between the intrusive and extrusive belts. Unraveling the development of the
voleanie rocks and the adjacent intrusive complex posed the most difficult problem with which the writer was
faced in the Statesville area.

Ground water.—With the exception of the municipal water supplies of Lexington and Thomasville, which
come from streams, most domestic and many industrial water supplies are from wells. A few domestic
supplies are obtained from springs.

Many rural supplies are obtained from dug or bored wells 18 inches or larger in diameter. These wells,
being relatively shallow, develop water from the clayey residual material above bedrock. They are generally
satisfactory for domestic purposes if less than 2 gallons of water a minute is needed. They may fail dur-
ing dry seasons if the water table declines near, or below, the bottoms of the wells.

In recent years there has been a large increase in the number of drilled wells in the rural parts of the
county. Two-inch shot-drilled wells are especially common. Most of them are capable of furnishing 3 to 8
gallons a minute—adequate for general domestic use. The present investigation deals chiefly with 3 inch and
larger drilled wells, which reveal ground-water conditions better than other types of wells.

The records of the yields of wells in the county indicate the water-yielding properties of the different
kinds of rocks only in a general way. Many of the good wells penetrate gabbro or diorite. The gabbro and
diorite trending slightly west of south through Lexington and Linwood probably are capable of larger yields
than are the other rocks. Owing to the deep mantle of residuum on the hills, wells on hills in the gabbro and
diorite should be more productive than wells on hills in other types of rocks. A large number of wells yielding
less than 10 gallons a minute have been drilled in the granite in the northwest part of the county. Almost
all these unsuccessful wells were drilled on hills, where the residuum is too thin to store much water and where
the prominent openings in the granite are convex exfoliation joints which allow water to drain readily away
from the hills to the valleys. Large feldspar crystals, which have been disengaged from the granite on the
hills and washed into the lowlands, form permeable gravel beneath the flood plains along some of the streams.
These gravel deposits constitute a potentially productive source of ground water—probably capable of fur-
nishing more than 500 gallons a minute to individual wells in a number of places in the western part of the
- county. The slates and volcanic rocks of the southeastern part of the county are similar to other rocks in
water-yielding properties. However, the slates and acid voleanic rocks in general are covered by only a thin

layer of residuum, suggesting that they are poorer water-bearing rocks than the basic voleanic rocks and
gabbro. ’

Analyses of six samples of water from wells and two samples from springs are given in a table follow-
ing the well records. All the samples were from diorite or gabbro except well 19, from granite, and spring
C, from acid tuff. Although only one sample of water was collected from granite in the county, the analysis
of this water is typical of those from granite everywhere in the Statesville area. The water from diorite and
gabbro contains about three times as much dissolved solids as does water in granite. The mineral content
of the water from well 56 is probably as great as that from any other well water in the county. It is prob-

able that water from well 103d, containing 172 parts per million of dissolved solids, is typical of that from
diorite and gabbro.

- Temperatures of well waters range from about 58° to about 63°F.
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RecorDps oF WELLS IN DavibsoN Couxty—Continued

Depth !
Date Diam- of Water

Well Locatios OwWNER com- | Topog- | Depth eter casing Water-bearing level Yield REMARKS

no. pleted | raphy (ft.) (in.) (ft.) material (ft.) (gpm)

114 125 F I PO Slate 0 |a.oaa.o. 10

115 60 S PO _Gabbro-diorite 25 40

116 200 [ P Diorite 20 40 | Analysis.

117 52 4 2 | T |- 0

118 85 L . | TS 25 ...

119 (_dooooo . E. H. Miller___. 85 4 60 |.oodoooeoei|eaeios ; 1

120 | 1 mile SE of Southmont. . .| P. A, Myers, Jr. . 59 6 40 | Schist 12 15

121 | 1 mile NE of Southmont... ... __ M.L.Parker...____.... 87 4 18 B 0T S O 3

122 | 1 mile S of Southment_.._______ S. M. Hedrick..._.___.. 60 [T PO Diorite 30 35

123 | 2 miles SE of Southmont.. William Jareell_..____._. 100 + [ Slate £ L 2 OO

124 Mr. Wrightsville_..___._ 200 3 E.2) T RN [ SR

125 Cleveland Motor Co.__._ 100 4 ) N RPN S SR

126 Town of Denton_._.____ 100 8 feoooooo. Slate ... | 35

127 Denton School.._....._. 116 L O PO, Tuff [ 25

128 Walter Frank.______.._. 175 [ 3 - Slate 35 6

129 200 [ 0 Tuff el 33 | Water reported hard.

130 238 I JUR: [ YOS SR 15+ | Originally tested at 23 gallons
a minute. Water reported
hard.

131 |oedOee e Denton Teacherage......| ....... Flat 200 4 o) S DR 1+ SO AU Small supply.

182 |aeeedOe e el Roller Mill. ... ._____..|......_. Slope 160 T P | SO O 22

133 |- cdOn e Town of Denton..____._{__.._._. ...do___| 200 8 | .. SN [ YOUITU O 18 | Originally tested at 43 gallons
a minute. Water reported
hard.

134 Natural flow 1 gallon a minute.

135

136 Pumping level 100 feet.

137

138 Record not available,

139

140

141

142 .

[C J D 1 Winston-Salem South-

bound Railroad . .. ..__{____.... _.do.__| 100 10 20 Low yield.
44 e domm e Town of High Roek. .. ._{__...__. Slope 85 4 12
M5 {oo.doo .. Winstou-Salem South-
bound Railroad __ 135 [oeo el RO [ P, Low yield,

146 | 2 miles SE of Southmont..___... Lonnie Hughes..._ 80

147 W. E. Skeen... 84

148 Edgar F. Snyder.. ... 100

149 | 3 miles SW of Denton..__._...._ L.Besn._._.___.__.. 125

150 | 2 miles S of Denton . 150

| E:3 S O V. AL S 95

152 | 2 miles SE of Denton 9%

153 | 3 miles S of Denton. .. .| W. A, Carroll 100

154 | 2 miles S of Denton. Olon Smith._ 81

i 155 [coodoeeeee . ceedooo_L . 75
156 | 3 miles S of Denton_ Elliott Brothers 50
187 e O e Henry Lox_ .. ____.__.__ 7

Recurns oF SpriNgs IN DavipsoN CoUNTY

No. Location OWNER Ok NAME Chiel Aquifer Yield REMARKS
(gpm)
A 1 mile N of Southment. . ._____. Cool Springs Service
Station..._..._..._.. Sheared granite 3 | Flow from 36 inch terra cotta

pipe surrounded by brick
curbing. Temperature 58°F.
Valley;

B 5 miles NW of Lexington__...._. Webster Koontz..______. Granite 5 |No improvements and not in
use. Several points of seepage.
Temperature 58°F. Draw.
C | 4milesNofDenton...........] A.L.Bean. . _|eeoiiiimmeimaacaas 2 | Flows from terra cotta pipe.
Analysis. Slope. )

D | 3 miles SW of Lexington._...... Cicero MeCrary....__... Gabbro 2 | 2 openings flow into concrete
reservoir. Temperature 60°F.
Steep draw. Analysis.
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REeEcorps oF WELLS IN DAvIDsSON CouNTY—Continued
Depth
Date Diam- of Water
Well LocaTiox OWNER com- | Topog- [ Depth eter casing Water-bearing level Yield ReMarks
no. pleted | raphy (ft.) (in.) (ft.) material (ft.) (gpm)
62 | 1 mile NW of Lexingten. . ...___ —--do_..[ 138 8 |- Diorite-granite 30 30
62a | 2 miles NW of Lexington_.___.. w—do...| 200 6 |- . |, TR, 40 20
63 | 1 mile NW of Lexington..._.__. Hill 107 [ P PO ' T 52 6
64 | 1 mile NE of Lexington_........
Slope 210 8 e PR 1 Y PR, 30
65 | 1 mile N of Lexington_.__.__... . ...do...| 220 [ P, SR 1. U R, 30 | Yield has declined from 100 gal-
lons a minute.
65a | Lexington.. . ... ........._.. PRSI 1. YUV Flat 805 10 F:{0 D PR T U RS 20 | Water level is lowered to 150
feet after 10 hours pumping.
66 | 2 miles NW of Lexington_....__. H.G Fritts. . ___.__... . ceoonas Hill 168 6
67 | 2 miles NE of Lexington.._..... Holly Grove School.__.._.|.._..._. _.-do.. 256 6
68 | 4 miles W of Lexington. ...._... Tyro School 308 6 Pump set deep, pumps air.
69 | Lexington.. ... ... ._.... Winnonah Cotton Mills. . 602 8 Pumping level 250 feet.
70 | 3 miles E of Lexington......._.. Davidson County Home.__|.._..... Hill 225 8 Adequate supply,
7 215 4
72 82 4
73 Dacotah Cotton Mills___.|..._..__ Slope 200 ] Abandoned. Formerly sup-
plied entire mill.
74 | 1 mile SE of Lexington_...._._. Arlin Briggs . . ..o coee i _..do... 63 4 40 | Slate 20 10+
75 | 2 miles SW of Lexington._.___.. Coble Dairy Products,
214 10 | Drawdown 350 feet.
76 |eaeedOo el 146 15
77 |eaeedOm el 241 50
78 | 3 miles SW of Lexington 212 50 | Analysis.
79 | 2 miles SW of Lexington 160 20
80 oooadOme . 210 15 | Drawdown 25 feet.
81 | 4 miles W of Lexington 575 17
82 | 5 miles W of Lexington 225 5
83 | 1 mile S of Lexington_._... ... 65 20
84 |o.oodoo e 135 10
85 |ee-odOoo e 72 40
271 T (RO [ O Fred O. Sink, Jr...___._. 1946 | Slope 153 8 79 feeodooon .. 385 3
John Beck ... ..ol]iaeooo.|. ..do.__ 100 [coceoeoon]ommaans Slate 40 14
Brice Young....__.__.._|........ Flat 78 4 32 | Tuff 35 6 | Drawdown 25 feet.
John Beck. ... ______ | ... Hill 630 [ 2 . Slate 40 5 | Drawdown 75 feet.
Frank Burkhard._...___.[___...__ -..do_. 135 4 40 | Tuff 60 3
Henry Lime. . ....__....| _..._.. ...do._. 120 3 20 45 1
.| Deaton Young .. ... .._[._.__... Slope 108 4 80 8 25+4| Drawdown slight.
Calvin Kesler________.__|..._..__ 135 4 30 30 2 | Drawdown considerable.
100 b I Volcanic rock 30 5
233 2% 28 | Andesite tuff 65 0
85 2% 28 |...do.oo_..... 25 1
133 4 b1 I DO [ S 20 15
556 10 [...ooC Gabbro-diorite 4 52 | Waterreported hard. Pumping
N : level 190 feet.
127 i
156
Foy Swain_.... 199
M. L. Varner 78
....... 212
166 Well dynamited.
3 miles NW of Southmont. Clark Poultry Farm._..__|.._.____ 309
103¢ | 3 miles SW of Lexington. ___.... Charlie Graham..__._._{____.__. Slope 135 8 1. N (' 1 35 35 | Drawdown slight.
103d | 3 miles NW of Southmont______ [T I T P, Hill 200 2 P ORI [ SO 40 (... Analysis. Temperature 61°F,
Large yield reported.
103e |__..doo oo . ... Linwood Manufacturing
(6 S Flat 300 8 35 |...do_..eeo.o._. 15 25
103f | 3 miles SW of Lexington___.._._ ceedoeno l---do._| 200 [ 0 R O 15 40
104 | 3 miles SE of Lexington______.__ Robert Hedrick. ... .| Slope 94 4 50 | Andesite tuff 40 25 | Drawdown slight.
105 | 4 miles SE of Lexington.__.._..._ Homer Young._......._. 1948 | Valley 52 6 17 | Slate +1 40 | Natural flow 3 gallons a
minute,
106 | _..do.o o .. R 7 O IR ...do._. 10 50 |ceeoo.. Massive slate 4 20
107 | 3 miles N of Denton__...._.____ Silver Valley School......|__._... ..-do.__[ 254 [ T RN PSR U D 1004
108 i Hurt Hedrick.._... Slope 85 4 30 | Slate and tuff 28 10
109 Dallas Ward..__..___.. Valley 2 N IS [T PPN (N AU,
110 C. D. Lookabill _....... Slope 152 [ I O Gabbro-diorite ~ |...._...__ 5
111 Harry Cunningham. .. _..do... 85 6 20 | Schist 16 16
112 Ardell Lanier. . . ___._.__|...._... ...do.__ 50 [ T O ceendoo ol 15 10
113 Winston-Salem South-
bound Railroad .. ..__. 1910 | Flat 150 [ I P Gabbro-diorite 25 30 | Water reported hard,
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CHEMICAL ANALYSES OF GROUND WATER FroM DavipsoN CouNTY
(Numbers at heads of columns correspond to well numbers in table of well data)

Parts per million

e l
' |
19 53 56 78 " 103d 116

| |

! !
5ilica (5i08)- - oo oaereneeeoones CT I B 2t 0 ] e 2
Iron (Fe), total . _ Ja ! .29 1.9 12 1.1 5.7
Iron (Fe), in solution . . 04 .08 .05 08 ! .09 A6
Calcium (Ca) .. 5.4 “ 60 94 13 : 21 64
Magnesium (Mg)... 1.5 15 22 6.1 0 12
Sodium and potassium (Na -K) 9.6 8. 35 1 8 18
Carbonate (CO3) ... _......._._.. 0 0 0 0 0 0
Bicarbonate (HCOa).._______._... 43 229 106 90 91 215
Sulfate (SO4) 1.3 13 24 2.2 5.8 8.3
Chloride (Cl) . - oceeoooo .. 1.6 28 204 3.5 3.2 H
Fluoride (F)__ ... ..._..____.. .2 .1 .1 .1 .0 A
Nitrate (NO3).- 1.3 3.4 4 .6 32 1
Dissolved solids__._._..__._._____ 81 284 477 132 172 278
Total hardness as CaCOs__..__._.. 20 211 325 58 94 209
PH. o 6.8 6.35 6.05 6.85 6.7 . 7.0
Rock type.- oo Granite Diorite Diorite Diorite . Diorite Diorite
Date of collection. . ..eoooo......_ Aug. 11, 1948 | Aug. 12, 1948 | June 9, 1948 | June 9, 1948 | Apr. 10, 1951 | Feb. 21, 1950

¢ D
Siliea (8102} ..o ooo Lol 18 33
Iron (Fe), total. .. ...__ 1.3 AT
Tron (Fe), ia solution. .___..__.._. K1Y .03
Caleium (Ca)......_......._.._. 20 ! 1
Magnesium (Mg)...._..._..._..... 1.5 . 1.9
Sodium and potassium (Na +K)_... 4.3 2.9
Carbonate (CO3) .. _._.._..__ - 1} 0
Bicarhonate (HCQs) 16 36
Sulfate (S0s) 3.0 3.0
Chloride (C1) 2.8 9.8
Fluoride (F). .. 1 2
Nitrate (NOs). .2 R4
Dissolved solids 10 99
Total hardness as CaCOs...___._.. 1 18
PH . . 5.7 6.6
Rock type. - aceoace oo imo e Gabbro
Date of collection.__.___.__...___... Mar. 23, 1950 [ Nov. !, 1950

Analyzed by the Quality of Water Branch, U. S. Geological Survey,
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GLOSSARY

{(The definitions of the terms listed below are for the benefit of the layman and driller and are not nec-
essarily as precise as those found in scientific textbooks.)

Acid rock—an igneous rock composed chiefly of light-colored minerals.
Alluvium——deposits of clay, sand, and gravel beneath the flood plains of streams.

Aplite—a dense light-colored, frequently greenish fine-grained acid rock, generally occurring as dikes pene-
trating granite, diorite, and greenstone.

Basic rock—an igneous rock composed chiefly of dark-colored minerals.

Composite gneiss—a banded rock formed by the intrusion of granite into, and along the parting planes of, a
schist.

Cone vf depression—depression produced in the water level around a pumped well.

Diorite—a medium- to dark-colored granitelike rock composed chiefly of hornblende and feldspar; generally
produces a dark-red soil; called black granite by some drillers.

Draiw—a broad ravine, or the headward part of a valley.

Drawdown—difference, in feet, between the static water level and the pumping water level of a well.
Flat—a small upland plain, or an area having no appreciable slope.

Flood plain—a flat area, underlain by alluvium, bordering parts of some streams.

Gabbro—a dark-colored crystalline rock composed chiefly of feldspar and pyroxene; generally produces a
dark-red soil; called black granite by some drillers.

Gneiss—a banded crystalline rock showing alinement of some minerals. If the composition is that of gran-
ite, it is a granite gneiss.

Granite—a light-colored crystalline rock composed chiefly of quartz and feldspar} generally produces a light-
colored soil; called by some drillers “white granite” and by others “sand rock.”

Greenstone—a green rock of the diorite class.
Hill—an upland area rising above the surrounding land.

Injection complex—a group of rocks formed from the intrusion of granites into schists. Alternate bands of
schist and granite result.

" Restduum—weathered material, including the soil, down to fresh, unweathered rock.

Saprolite—soft, rotten rock; bottom part of residuum.

Schist—a foliated metamorphic rock showing strong alinement of beds; called slate by some drillers. Schists
described in this report contain considerable light-colored mica.

Schistosity—the property of schists and some gneisses to flake in parallel planes.

Slate—a fine-grained, strongly foliated rock formed from clayey material or voleanic ash. It may be easily
split along the planes of foliation (parting planes).

Slope—an inclined surface of the land—the most extensive topographic feature in the area studied. Most
wells are located on upland slopes or lowland slopes.

Topography—the surface features of an area.

Tuff—a hardened volcanic rock composed largely' of volcanic ash.

Vulley—an elongated depression in the land through which a stream may flow.
Water tuble—upper surface of the zone of saturation.

Weathering—decomposition of rocks near the surface of the ground, forming soft, rotten rock, or saprolite.
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