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Summary

The physical properties of the different horizons of soils from 79
sites in South Carolina were determined. Regression analyses of
certain physical properties on soil texture showed the following
trends:

Bulk density tended to increase as the silt and clay content
decreased but was affected considerably by factors other than
texture.

The regression equations relating silt and clay to the moisture
equivalent and the field capacity accounted for about 88 percent
of the variation. The values for these properties increased as the
silt and clay contents increased, with the silt having about 61 per-
cent as much effect as the clay.

The equations for the fifteen-atmosphere percentage and the
wilting percentage accounted for about 93 percent of the variation
indicating a close relation of texture to these properties. The clay
was about five times as effective as the silt in increasing the values .
for these properties.

The best regression equations for available water capacity on a
weight basis accounted for 50.6 percent of the variability of the
Coastal Plain soils and 64.0 percent of the variability of the Pied-
mont soils. The equations for available water capacity on a volume
basis accounted for 24.8 percent and 77.2 percent of the variability
of the Coastal Plain and Piedmont soils respectively.

The pH values of most of the subsoils were in the range from 4.5
to 5.5. The specific gravities of most soils were between 2.60 and
2.70. The pore drainage values under 60 cm tension and the hy-
draulic conductivities varied widely with different soil types and
different horizons in a given soil type. The permeability classifica-
tion of the soils, based on pore drainage and hydraulic conductivity,
indicated that the least permeable zone of a considerable number
of the soils was between the 24- and 36-inch depths.
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THE PHYSICAL PROPERTIES OF
SOME SOUTH CAROLINA SOILS

T. C. PEELE! O. W. BEALE?Z and F. F. LESESNE3

The physical properties of soils greatly affect their capacities to
produce crops. They influence such factors as infiltration rates,
runoff, erosion, soil aeration and root development, leaching of
nutrients, ease of tillage, moisture conduction under saturated and
unsaturated conditions, storage of available moisture for plant
growth, and others.

The physical properties of a considerable number of soil types
were investigated during a period of several years, and the results
of these investigations are presented in this bulletin. The physical
properties of some of the same soil types in South Carolina, Georgia,
and North Carolina were reported recently by Long et al. (2), Lutz
(3), and in Soil Survey Investigations Report No. 16 (7).

Classification of Soils Studied

The soil series, family, subgroup, and previous designation if
different from the present series name are shown in table 1 for the
Coastal Plain and table 2 for the Piedmont sites. Increased knowl-
edge and a new classification system since the study was started
have resulted in revision of the concept of many soil series, the
introduction of many new ones, and the dropping of some. The
placement into series, family, and subgroup was made by C. M.
Ellerbe, state soil scientist, and R. D, Wells, state soil correlator,
Soil Conservation Service, USDA. Classification was made on the
basis of descriptions and data available, plus some assumptions
made on the basis of general knowledge of the areas from which
samples were taken. Many pedons were not described deep enough
to make firm classifications.

Methods and Procedure

The sites for investigation were selected by soil scientists of the
Soil Conservation Service who' identified the soil types as then
known, described the soil profiles, and assisted in collecting the

1 Professor of Agronomy, South Carolina Agricultural Experiment Station.

2 Soil Scientist, Soil and Water Conservation Research Division, Agricultural
Research Service, USDA.

2 Former Soil Scientist, Soil Conservation Service, USDA.
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soil samples. A disturbed soil sample and four soil cores were
collected from each horizon studied. The soil cores were collected
in thin-walled stainless steel cylinders having an inside diameter
of 3.8334 inches, a wall thickness of 0.0833 inch, a length of 3.701
inches, and a total volume of 700 cc. The cylinders were beveled
on one end to provide a sharp cutting edge. They were forced
into the soil with a hydraulic jack operated against a truss held in
place with soil augers. To collect cores from the soil layers below
the surface, the upper soil was removed to the desired sampling
depth.

The cores were used to measure bulk density, pore drainage,
and saturated hydraulic conductivity. The cores were placed in
vacuum desiccators with the soil at approximately its field moisture
content and allowed to saturate with water under a pressure de-
ficiency of 19 inches of mercury to minimize the entrapment of air.
The procedure was as follows: A ring, one-half inch in height, was
placed on the top of each core and sealed in place with a wide
rubber band. The cores were placed on a plate in the desiccator
and the desiccator was evacuated. Water was introduced into the
bottom of the desiccator until it reached a level outside the cores
one-half inch above the soil surface, and the cores were allowed
to stand until water rose above the soil level inside the ring at
the top of the cores. The water level was then brought above the
top of the ring, the vacuum released, and the cores allowed to
stand overnight.

The cores were placed on wire screens over beakers, while main-
taining a water head of one-quarter inch above the soil surface,
and the hydraulic conductivity of the soil determined. They were
then transferred to individual tension plates immediately after
removing the excess water on the surface with a sponge or ab-
sorbent cotton. The pore drainage in 15 minutes and 15 hours
under 60 cm tension was determined by collecting and weighing
the water drained. The individual tension plates consisted of a
brass pan, 8 inches in diameter, with a drainage tube extending
below the center of the bottom of the pan. A wire screen was
placed in the pan to facilitate lateral movement of the water. The
drainage tube was filled with water to provide 60 cm tension, and
the screen was covered with a thick blotting paper which retained
the tension of the water column. The tension plates and soil cores
were covered during pore drainage measurements to prevent evapo-
ration losses. After completing the pore drainage measurements,
the dry weights of the soil cores were determined for calculation
of bulk densities.



The disturbed soil samples, collected at the same time as the soil
cores, were air-dried and passed through a 2-mm sieve. The material
passing through the sieve was used for laboratory analysis. Mechani-
cal analyses of the soils were made by the pipet method (1). Moisture
equivalent was determined by the centrifuge method of Briggs and
McLane using the procedure recommended by Veihmeyer and
Hendrickson (9). The field capacity was estimated from the
regression equation of Peele and Beale (5) for South Carolina
soils in which 2.62 + 0.865X = field capacity, where X is the
moisture equivalent. The fifteen-atmosphere percentage was de-
termined by the pressure membrane procedure of Richards (6).
Wilting percentage was calculated from the regression equation
of Peele and Beale (5), in which 0.99 + 0.97X = wilting percentage
where X is the fifteen-atmosphere percentage. The available water
capacity in percent, on a dry weight basis (g/100g), is the field
capacity in percent minus the wilting percentage. The available
water capacity on a volume basis
(cc/ece) = (field capacity — wilting percentage) X bulk density.
_ 100

The available water capacity on a volume basis (cc/cc) is the
same as cubic inches of water per cubic inch of soil or surface
inches per inch depth. This value multiplied by soil depth in
inches is the amount of rainfall or irrigation required to raise the
soil moisture content to that depth from the wilting percentage
to field capacity, not considering runoff, evaporation, or moisture
movement below this depth.

Specific gravity determinations were made by the pycnometer
method, and total porosity was calculated from the specific gravity
and bulk density measurements. The pH was determined on 1:1
soil to water mixtures with the glass electrode.

The permeability classes for the hydraulic conductivity values
are based on the classification in the Soil Survey Manual (8). The
permeability classes for the 15-minute pore drainage values under
60 cm tension are based on the classification reported by Peele (4).

Results and Discussion
The soil types, site numbers, location, and site descriptions are
presented in table 3 for the Coastal Plain and table 4 for the
Piedmont areas. Detailed profile descriptions, using the classifi-
cation system current at the time of sampling, were made at each
site and are on file in the office of the State Soil Scientist, Soil
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Conservation Service, Columbia, S. C., and the Department of
Agronomy and Soils, Clemson University.

The horizon, depths sampled, texture, mechanical analysis, bulk
density, moisture equivalent, field capacity, fifteen-atmosphere per-
centage, wilting percentage, and available water capacity for each
horizon are shown in table 5 for the Coastal Plain soils and table 6
for the Piedmont soils.

The relation of soil texture to the other physical properties shown
in tables 5 and 6 was determined by regression analyses of the
physical properties, such as bulk density, moisture equivalent, etc.,
on the silt and clay percentages.* Omitted from the analyses were:
the stream bottom soils, Chewacla and Congaree; the tidal marsh
soils of the Capers series; site 31, Rutlege sandy loam, because
of its high organic matter content; and the Iredell soil because of
its montmorillonitic clay. The surface soil horizons (Ap) were
omitted in the analysis of bulk density and available water capacity
on a volume basis (cc/cc) but were included in all other regression
analyses, This was done because the bulk density of the surface
soil is influenced by tillage operations.

The equations estimated by the regression analyses for the dif-
ferent properties of the Coastal Plain, Piedmont, and Coastal Plain
plus Piedmont soils are listed in this order on pages 4 and 5. The
percent variation of the physical properties accounted for by vari-
ation in the percent silt and percent clay for each equation is shown.
The equations for the different groups of soils are designated by
C for the Coastal Plain, P for the Piedmont, and C + P for the
combined groups.

Bulk density, g/cc, Y. R?
C Y = 162 — 0.00007 (Clay)2 11.6%
C Y = 1.67 — 0.00147 Silt — 0.00326 Clay 10.3%
P Y = 158 — 0.00007 (Clay)2 34.3%
P Y = L77 — 0.00155 Silt — 0.00651 Clay 36.1%
C+P Y =162 — 0.00008 (Clay)2 20.9%
C+P Y =169 — 0.00150 Silt — 0.00421 Clay 19.2%
Moisture equivalent, Y.
C Y = 258 + 0.267 Silt + 0413 Clay 85.4%
P Y = 105+ 0262 Silt + 0488 Clay 88.5%
C+P Y =222 + 0266 Silt + 0.436 Clay 88.2%

4 The writers are indebted to Dr. C. B. Loadholt, assistant professor of
Experimental Statistics, Clemson University, for the regression analyses.
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Field capacity, %, Y.

c
P
C+P

Y = 484 + 0.231 Silt 4+ 0.357 Clay
Y = 3.55 + 0.226 Silt + 0.422 Clay
Y = 454 + 0.230 Silt + 0.378 Clay

Fifteen-atmosphere percentage, Y.

C
P
C+P

Y = -0.50 + 0.065 Silt + 0.349 Clay
Y = -3.07 + 0.083 Silt + 0.455 Clay
Y = -1.20 + 0.073 Silt + 0.382 Clay

Wilting percentage, Y.

C
P
C+P

Y = 029 + 0.070 Silt + 0.339 Clay
Y = -1.20 + 0.080 Silt + 0.441 Clay
Y = -0.33 + 0.076 Silt + 0.371 Clay

Available water capacity, g/100g, Y.

C
C

-l

C+P
C+P

Y = 4.82 + 0.161 Silt + 0.018 Clay

Y = 202 + 0.293 Silt + 0.145 Clay —
0.006 Silt X Clay

Y = 554 + 0.146 Silt — 0.019 Clay

Y = 4.06 + 0.196 Silt + 0.034 Clay —
0.002 Silt X Clay

Y = 4.88 + 0.154 Silt + 0.006 Clay

Y = 274 + 0.256 Silt + 0.107 Clay —
0.004 Silt X Clay

I

Available water capacity, cc/cc, Y.

C
C

aelilae}

o¥e)
+ o+
avRiav]

Y = 0.08 + 0.0012 Silt + 0.0006 Clay

Y = 0.04 + 0.0018 Silt + 0.0035 Clay +
0.00003 (Silt)2 — 0.00003 (Clay)2 —
0.00007 Silt x Clay

Y = 0.13 + 0.0018 Silt — 0.0012 Clay

Y = 0.06 + 0.00952 Silt — 0.00253 Clay —
0.00008 (Silt)2 + 0.00004 (Clay)2 —
0.00007 Silt x Clay

Y = 0.09 + 0.0015 Silt + 0.0001 Clay

Y = 0.05 + 0.0017 Silt + 0.0032 Clay +
0.00003 (Silt)2 — 0.00003 (Clay)2 —
0.00005 Silt x Clay

85.4%
88.6%
88.2%

93.1%
93.2%
92.8%

93.7%
93.2%
93.2%

43.1%

50.6%
62.0%

64.0%
46.6%

52.8%

24.8%

36.2%
67.8%

77.2%
29.5%

42.8%

The multiple correlation coefficient for each of the above equa-
tions was significant at the 1 percent level

The regression equations for bulk density accounted for only
about 11 percent of the variation for Coastal Plain soils, 35 percent
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for Piedmont soils, and 20 percent for Coastal Plain and Piedmont
soils combined. This means that other factors were more important
than texture alone in determining the bulk density of these soils.
The equations show a tendency for bulk density to decrease as sﬂt
and clay contents increase.

The equations for the moisture equivalent account for 85 to 88
percent of the variation, showing a close relationship of soil texture
to the moisture equivalent of these soils. The same is true of the
regression equations for field capacity. Both moisture equivalent
and field capacity increase as the silt and clay increase with the
clay having nearly twice the effect of the silt.

The equations for the fifteen-atmosphere percentage and the
wilting percentage account for about 93 percent of the variation
showing the close relations of these measurements to soil texture.
Both of these values increase as the silt and clay content of the
soils increase with the clay having about five times as much effect
as the silt.

The equations for available water capacity on a weight basis,
g/100g, accounted for 43 to 64 percent of the variation, with the
equations for the Piedmont soils accounting for more of the vari-
ation than those for the Coastal Plain soils.

The best equation for available water capacity on a volume basis,
cc/cc, for the Coastal Plain soils accounted for only 36.2 percent
of the variation, whereas 77.2 percent of the variation was ac-
counted for by the best equation for the Piedmont soils. This
means that the available water capacity of the Coastal Plain soils,
on a volume basis, is affected more by factors other than texture
than is true of the Piedmont soils. The equations for this property
are based on the subsoils only since bulk density is a factor in
determining this property, and in the surface soils it is affected
by cultivation.

The available water capacity in depths of 1, 2, and 3 feet are
shown in table 7 for the Coastal Plain soils and in table 8 for the
Piedmont soils. These values can be used in estimating the amount
of water to apply when irrigating these soils. They also give some
indication of the drouthiness of the soils for a given rootzone depth.
Some of the soils with the highest available water capacity in the
0- to 24-inch and the 0- to 36-inch depths were: Bayboro, Chewacla,
Congaree, Alamance, and Iredell. The soils with the lowest avail-
able water capacities in these depths were the sandy soils:
Charleston, Lakeland, Wagram, and Wando.
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The pH, specific gravity, porosity, hydraulic conductivity, and
permeability classification are shown in table 9 for the Coastal
Plain soils and table 10 for the Piedmont soils. The pH values of
the subsoils varied considerably, but most of them were in the
range from 4.5 to 5.5. The specific gravities were generally in the
range from 2.60 to 2.70 g/cc. Notable exceptions were the Capers
soils (salt marsh) with specific gravities about 2.44 and the Iredell
and Mecklenburg soils with specific gravities of 2.82 to 2.92.

The percent large pores, as measured by the volume of pores
drained at 60 cm tension, varied widely with different soil types
and horizons as did the hydraulic conductivities.

The soil permeability classifications of the different soil series
are given in table 11 for the 0- to 2-foot depth and in table 12 for
the 0- to 3-foot depth. These groupings are based on the lowest
permeability classification, determined either by pore drainage or
hydraulic conductivity, of any soil layer to the depths indicated.
Hydraulic conductivity of soil cores may be influenced in some
instances by fortuitous channels due to decayed plant roots or
worm holes giving values higher than those from a larger volume
of soil in which the channels are not open at both ends. Since a
single channel of this type would have only a small effect on the
pore drainage value, this measurement can be used to minimize
the effects of these channels in arriving at soil permeability values.

The least permeable soils for both the 0- to 24-inch and the
0- to 36-inch depths were Bladen, Capers, Chewacla, and Iredell.
The sandy soils, Lakeland, Wagram, and Wando, were the most
permeable. In comparing the 0- to 24-inch and 0- to 36-inch depths,
it is noted that more of the sites tend to fall in the lower perme-
ability class for the latter depth; this indicates that the least
permeable zone of a considerable number of the soils is between
the 24- and 36-inch depths.
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TABLE 7.—AVAILABLE WATER CAPACITY OF COASTAL PLAIN SOILS.

Site no. Soil type

Available water capacity
in terms of surface inches of water
0-12” 0-24" 0-36"
depth depth depth

22  Bayboro clay loam ... .. ..

70 Bladen fine sandy loam
36 Bladen fine sandy loam
41 * Bladen fine sandy loam

4 Bladen loam ... ..... . .. .
35 Bladen loamy sand .. ... ..
34  Bladen very fine sandy loam
68 Bladen very fine sandy loam
83 Capers clay loam .. ... ...
84 Capers clay loam .. ... ..
58 Capersclay ........ .. ..

27 Charleston loamy sand

99 Chewacla loam ..... . . . ..
96 Chewacla loamy sand . . . .

98 Chewacla loam ..

100 Congaree loam ..... ... ..
95 Congaree loamy sand .. ..

33  Coxville fine sandy loam
45 Coxville fine sandy loam

28 Coxville loam ...... .. ..
38 Coxville loam ......... ..
67 Craven loam ........ .. ..

62 Edisto loamy fine sand
63 Edisto loamy fine sand

20 Edisto loamy sand ... .. ..
21 Edisto loamy sand .......
87 Fuquay loamy sand ......
72  Goldsboro sandy loam . . ..
66 Grady clay loam ........

43 Grady sandy clay loam

42 Grady sandy loam ..... . .
86 Grady silt Ioam ....... ..
102 Lakeland sand ..........
29 Leaf loam ........ ... ...
57 Lynchburg fine sandy loam

76  Lynchburg loamy sand
91 Lynchburg loamy sand
77 Lynchburg sandy loam

69 Meggett loamy fine sand
74 Norfolk loamy sand ... ...
44 Norfolk loamy sand .. .. ..
46 Norfolk loamy sand ......
25 Ocilla loamy sand .......
37 Portsmouth loam ........
32 Rains fine sandy loam .. ..
56 Rains fine sandy loam . ...
61 Rains fine sandy loam . ...
64 Rains fine sandy loam .. ..
39 Rains loam ........ .. . ..
85 Rains loam .............
23 Rains loamy sand .. ... ..
65 Rains loamy sand ...... ..
26 Rains sandy loam ........
47 Rains sandy loam ..... ...

.......... 2.16 4.20 6.24
.......... 1.32 2.64 3.96
.......... 1.54 3.18 5.10
.......... 1.68 3.33 5.13
.......... 2.16 4.32 6.48
.......... 1.16 2.88 4.68
........ 1.44 3.19 4.99
........ 1.80 3.42 5.06
.......... 2.05 3.84 5.64
.......... 1.80 3.72 5.64
.......... 1.68 3.04 4.48
.......... 1.16 2.12 3.08
.......... 2.44 4.73 7.37
.......... * * ®
.......... 2.40 4.72 7.00
.......... 1.96 4.40 6.98
.......... 2.40 4.64 7.04
.......... ® ® ®
.......... 1.53 2.85 4.17
.......... 1.58 3.12 4.56
.......... 2.01 3.51 4.95
.......... 1.13 2.33 3.53
.......... 1.98 3.89 5.91
.......... 1.32 2.70 3.92
.......... 1.38 2.68 3.76
.......... 0.96 2.16 3.72
.......... 1.14 2.46 413
.......... 0.72 1.44 2.56
.......... 1.26 2.47 3.59
.......... 1.20 2.18 3.29
.......... 1.25 2.45 3.65
.......... 1.47 2.84 4.28
.......... 2.38 3.97 5.25
.......... 0.84 1.66 2.38
.......... 2.16 3.84 5.52
......... 1.16 2.57 4.01
......... 1.20 2,32 3.46
.......... 1.12 2.22 3.36
.......... 1.86 3.34 4.87
........... 1.32 2.88 4.66
.......... 1.28 2.44 3.76
.......... 0.96 2.28 3.66
.......... 0.84 2.02 3.34
.......... 1.14 2.23 343
.......... 2.28 3.35 4.61
.......... 1.68 3.20 4.76
.......... 1.62 3.14 4.58
.......... 2.02 3.58 5.14
.......... 1.72 3.46 5.02
.......... 1.56 3.12 4.68
e 2.08 3.56 5.12
.......... 1.50 3.01 4.57
.......... 1.98 3.78 5.58
.......... 1.59 3.03 4.47
.......... 1.52 2.96 4.18

#* Bulk density values were missing.



TABLE 7.—AVAILABLE WATER CAPACITY OF COASTAL PLAIN SOILS {Cont.)

Available water capacity
in terms of surface inches of water

0-12” 0-24" 0-36"

Site no. Soil type depth depth depth
31 Rutlege sandy loam ................ 1.67 2.99 4.31
75 Varina fine sandy loam ........ . .... 1.32 2.64 3.96
90 Wagram loamy sand ............... 0.80 1.76 2.96
92 Wagram loamy sand ............... 0.72 1.44 2.08
18 Wando loamy fine sand ............ 0.84 1.68 2.52
71 Yonges loam ...................... 1.92 3.84 5.66
10 Yonges loamy sand ................ 1.20 3.16 5.20
8 Yonges loamy sand ................ 1.20 2.96 5.00
73 Yonges loamy sand ............ . ... 1.24 2.62 4.06

TABLE 8.—AVAILABLE WATER CAPACITY OF PIEDMONT SOILS.

Available water capacity
in terms of surface inches of water

0-12” 0-24" 0-36"
Site no. Soil type depth depth depth
60 Alamance silt loam .............. .. 2.64 5.16 7.56
55 Cecil loamy sand ................ .. 1.10 2.40 3.76
52 Cecil sandy loam .................. 1.59 3.09 4,65 -
54 Cecil sandy loam .................. 1.20 2.20 3.16
89 Chewacla silty clay loam ........... 2.28 4.32 6.36
88  Congaree silty clay loam ........... 1.74 3.88 6.16
51 Davidson clay loam ............ .. .. 1.12 2.20 3.40
49 Davidson sandy clay loam .......... 1.32 2.60 3.80
53 Davidson sandy loam .............. 1.24 2.32 3.40
80 Georgeville silt loam ............... 1.65 3.21 5.01
59 Georgeville very fine sandy loam .... 1.86 3.58 5.38
50 Hayesville sandy loam .............. 1.29 2.73 4.17 -
101 Herndon silt loam ................. 2.10 4.02 5.94
79 Iredell fine sandy loam ............. 2.97 6.09 8.61
78 Mecklenburg loam ....... ... ... ... 1.89 3.57 5.37
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TABLE 11~SOIL PERMEABILITY CLASSIFICATION OF EACH SOIL SERIES
SAMPLED BASED ON LOWEST PERMEABILITY DESIGNATION AC-
CORDING TO [5-MINUTE PORE DRAINAGE VALUES OR HYDRAULIC
CONDUCTIVITIES IN THE 0- TO 24-INCH DEPTH.

Permeability .
class no. Soil series

1 Bladen, Capers, Chewacla, Chewacla, Iredell.

2 Bayboro, Bladen, Bladen, Bladen, Bladen, Capers, Capers, Grady,
Georgeville, Herndon, Mecklenburg.

3 Alamance, Bladen, Cecil, Cecil, Chewacla, Congaree, Congaree,
Congaree, Coxville, Coxville, Craven, Edisto, Edisto, Edisto,
Georgeville, Grady, Grady, Grady, Leaf, Meggett, Rains, Rains,
Rains, Rutlege, Yonges, Yonges.

4 Bladen, Charleston, Coxville, Davidson, Davidson, Edisto, Golds-
boro, Hayesville, Lynchburg, Lynchburg, Lynchburg, Norfolk,
Norfolk, Rains, Rains, Rains, Rains, Rains, Varina, Yonges, Yonges.
gegﬂ, Coxville, Lynchburg, Norfolk, Ocilla, Portsmouth, Rains,

ains.

6 Davidson, Lakeland, Wagram, Wagram.

7 Fuquay, Wando.

TABLE 12—SOIL PERMEABILITY CLASSIFICATION OF EACH SOIL SERIES
SAMPLED BASED ON LOWEST PERMEABILITY DESIGNATION AC-
CORDING TO 15-MINUTE PORE DRAINAGE VALUES OR HYDRAULIC
CONDUCTIVITIES IN THE 0- TO 36-INCH DEPTH.

Permeability
class no. Soil series

1 Bladen, Bladen, Capers, Chewacla, Chewacla, Iredell.

2 Bayboro, Bladen, Bladen, Bladen, Capers, Capers, Congaree,
Coxville, Craven, Edisto, Georgeville, Grady, Herndon, Lynch-
burg, Mecklenburg, Rains, Rains, Yonges.

3 Alamance, Bladen, Bladen, Cecil, Cecil, Cecil, Chewacla, Conga-
ree, Congaree, Coxville, Davidson, Edisto, Edisto, Edisto,
Georgeville, Grady, Grady, Grady, Hayesville, Leaf, Lynchburg,
Lynchburg, Meggett, Norfolk, Norfolk, Rains, Rains, Rains,
Rutlege, Yonges, Yonges.

4 Charleston, Coxville, Davidson, Davidson, Goldsboro, Lynchburg,

Norfolk, Portsmouth, Rains, Rains, Rains, Rains, Varina, Wagram,

Yonges.

Coxville, Edisto, Ocilla, Rains.

Lakeland, Wagram.

Wando.
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