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“Eventually, all things merge into one, and a river runs through 

it. The river was cut by the world's great flood and runs over rocks 

from the basement of time. On some of the rocks are timeless raindrops. 

Under the rocks are words and some of the words are theirs." 

N. Maclean 

"Dawn comes soon enough for the working class." 

z= xX
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INTRODUCTION 

Many conceptual soil genesis models have been developed since the 

advent of soil science. The most well known and frequently taught mode] 

is Jenny's (1941), which was derived from the ideas of Dokuchaev, and 

defines the five factors of soil formation (organisms, climate, 

topography, parent material, and time). At a local level, climate and 

organisms can be assumed to be a constant, therefore changes in soils 

(differentiation) can be said to be related to time, topography, and 

parent material. Given an infinite amount of time, it can be assumed 

that on a given parent material the factor that affects soil formation 

is topography or landscape position. 

Jenny (1941) used a broad approach to model soil genesis. On a more 

specific scale, Simonson (1959) proposed that soils form as a result of 

a series of transformations, transfers, additions, and removals of the 

soil constituents within the soil profile. Combining Jenny's (1941) and 

Simonson's (1959) models, and assuming climate and parent material are 

equal, the types and rates of gains, losses, transfers, and transforma- 

tions of the different soil constituents will vary depending on the 

landscape position. 

This research examined the gains, losses, transformations, and 

transfers of the soil constituents at the summit, backslope and 

footslope landscape positions of soils located in the Piedmont and 

Blue Ridge Highlands regions of Virginia. This dissertation is a 

collection of 5 research projects which examined these soil-landscape
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relationships from several perspectives. The individual projects 

focused on a separate set of objectives. The objectives were: 

Chapter 1) To describe the zone of transition between soil and sapro- 

lite using field, laboratory, and micromorphological techniques, and to 

develop guidelines to separate BC horizons from Bt and C horizons 

formed in saprolite. 

Chapter 2) To estimate and describe the sources of variability within 

the soils studied. 

Chapter 3) To evaluate the application of reconstruction analysis to 

studying the relationships between soil genesis and landscape position, 

and to describe the soil-landscape relationships in the Piedmont and 

Blue Ridge Highlands. 

Chapter 4) To describe a simple and inexpensive system for taking 

undisturbed samples of deep saprolite. 

Chapter 5) To characterize saprolite formed from gneissic rocks and 

examine the genesis of these materials.



CHAPTER 1 

Micromorphological investigation of the soil-saprolite 

zone of transition. 

Abstract 

Most residual soils occurring in the southeastern U.S. have formed 

in saprolite. Between the saprolite and argillic horizon lies a zone 

that divides material undergoing pedogenesis from that undergoing 

geochemical process. Although this transition can be several meters 

thick, few studies have adequately described and defined this zone. 

Physical, chemical, mineralogical, and micromorphological properties 

and characteristics were examined of representative soils and saprolite 

formed from schistose or gneissic rocks of the Piedmont and Blue Ridge 

Highlands regions of Virginia. Although the morphology of the Piedmont 

soils was better expressed, micromorphological characteristics were 

very similar in these two regions. Argillic horizons showed consider- 

able oriented clay (3-16%), strong to moderate subangular blocky 

microstructure, porphyric c/f RDP, low (<0.5) c/fop, ratios, and many 

planar voids. Oriented clay and peds were absent from C horizons. 

Microstructure was termed rock controlled to describe the apedal nature 

of these horizons. The c/f RDP was chitonic or gefuric with the c/foo, 

ratio at least double that of the argillic horizon. Subangular blocky 

peds were observed in all of the transition horizons. Microstructure
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ranged from medium subangular blocky to weak subangular blocky/rock 

controlled. The c/foo, ratios and c/f RDP were intermediates between 

the argillic horizons and saprolite. Although some BC and C horizons in 

the field appeared structureless massive, evidence of pedogenic process 

such as oriented clay and subangular blocky micropeds was observed. 

These transition horizons were designated as either BCt, BC, or CB 

depending on the amount of oriented clay and the rates of change with 

depth of clay, DCB extractable Fe, and sand contents. Weathering of 

mica grains showed slight to almost total pellicular and parallel 

linear alteration to HIV, kaolinite, or an interstratified component of 

these minerals. Alteration of quartz grains was slight, and occurred in 

pellicular and irregular linear forms. Feldspar alteration was general- 

ly less than 25 % and occurred in the form of pellicular, or parallel 

or cross-linear patterns to kaolinite or gibbsite.



Introduction 

In defining the limits between soil and nonsoil, the authors of Soil 

Taxonomy (Soil Survey Staff, 1975) commented that the lower limit of 

the soil is the most difficult to define. Difficulty arises in deter- 

mining where the pedologic process stops and the geochemical begins. 

Pedologic refers to the formation of soil, whereas geochemical refers 

to, in the case of hard rock, the formation of saprolite. In most 

residual soils there is a zone of transition between the parent 

material (saprolite) and soil, designated by a BC or CB horizon. These 

horizons are dominated by the properties of one master horizon but have 

subordinate properties of the other (Soil Survey Staff, 1981). 

The thickness of the zone of transition most often depends upon the 

type of rock. Stoops (1983) reported that for granitic rocks the 

transition is gradual but for basalts, serpentinites, and marbles the 

changes are much more abrupt. These changes occur as the saprolite 

(chemically weathered rock) is altered into heterogeneous soil material 

(Stoops 1983). 

Working in the Piedmont of North Carolina, Calvert et al (1980) 

examined the transformation of a granite gneiss to soil. The regolith 

was over 5 meters thick with a 30 cm transition zone between a meter of 

soil and 4 meters of saprolite. In the field, the transition showed 

variegated colors, weak medium subangular blocky structure, and a few
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discontinuous clay films along ped faces. 

Flach et al (1968) examined BC transition horizons in an Oxisol 

from Puerto Rico, and a Vertisol from California. The regolith of the 

Vertisol, formed from a quartz diorite, was less than 1.5 meters thick, 

with a transition zone of 15 cm. The Oxisol, however, had a zone of 

transition over 1.5 meters thick and was underlain by 4 meters of 

saprolite. For the Oxisol, the transition from saprolite to solum 

showed a disappearance of rock structure, formation of blocky struc- 

ture, and a textural change from loam to clay. In thin sections of 

Saprolite, rock structure could be observed in the form of alternating 

bands of colorless and red opaque material. The colorless bands 

consisted of kaolinite plates or books. Goethite and amorphous Fe forms 

occurred within the red opaque bands. In the transition zone much of 

the matrix was altered to translucent or isotropic reddish-brown 

material. Altered kaolinite books and iron bands continued to be 

observable. In the lower B horizon, evidence of saprolite structure was 

restricted to a few brown lattice-like zones of oriented plasma. 

Mineralogy and surface area of the transition zone and saprolite were 

very similar. 

In the Piedmont region of North Carolina, Cady (1950) examined the 

transformation of hard rock to soil using micromorphological and 

mineralogical techniques. He examined an Iredell soil formed in meta- 

gabbro, and a Davidson soil formed from diorite. The Iredell soil was 

shallow to hard rock (110 cm) with changes between hard rock, weathered 

rock, saprolite, and soil] occurring over a short distance. The B 

horizons showed no evidence of rock or saprolite structure with much of
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the clay showing orientation or birefringence. The clay in the C 

horizon showed no birefringence. 

In the Davidson soil, geologic weathering occurred to over 6 

meters. From the description given by Cady (1950), the regolith between 

1.5 and 4.5 meters appears to represent the zone of transition between 

soil and saprolite. In thin section, an increase in quartz in the silt 

fraction was observed relative to the saprolite. Although this zone was 

substantially altered, rock or saprolite microstructure could be 

observed as Fe coated quartz grains or rock and mineral pseudomorphs. 

Similar evidence of saprolite structure could be observed into the 

lower B horizons. 

Although the transition between soil and saprolite may occur over 

several meters, as in the Davidson soil Cady (1950) studied, research 

focused on understanding the changes that occur in this zone has been 

limited. In addition, because of the lack of guidelines and criteria 

for horizonation, the soil-saprolite zone of transition lacks sig- 

nificant definition. Therefore the objectives of this research were to 

describe the transition zone using field, laboratory, and micromor- 

phological techniques, and to develop guidelines to separate BC 

horizons from Bt and C horizons in soils formed in saprolite. 

Materials and Methods 

Soil and saprolite morphology was examined in upland soils formed 

from schistose or gneissic rocks of the Piedmont and Blue Ridge 

Highlands regions of Virginia. Over 50 summit and backslope soils were 

examined in these two regions before eight representative pedons were
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chosen for detailed study. Four occurred in the Piedmont and four in 

the Blue Ridge Highlands. Soil pits were excavated and the most 

representative face was described using the National Soils Handbook 

(Soil Survey Staff 1981). In the field, C horizons were differentiated 

by variegated colors, lack of continuous clay films, and massive struc- 

ture. Field criteria for transition horizons included a substantial 

decrease in clay relative to the clay maximum in the argillic horizon, 

weak, medium or coarse subangular blocky structure, and evidence of 

rock structure (usually mottles related to parent material). 

Bulk samples were taken from each horizon for physical, chemical, 

and mineralogical analysis. Clods were taken for bulk density and water 

retention measurements. Oriented clods were collected for preparation 

of thin sections. 

Bulk samples were air-dried, ground and passed through a 2mm 

Sieve. Particle size distribution (PSD) was determined by pipette (Gee 

and Bauder, 1986). Dithionite citrate bicarbonate (DCB) extractable Fe 

was removed following the procedures of Holmgren (1967), and analyzed 

by inductively coupled plasma spectrometry (ICP). Percent elemental Zr 

was determined from pellets using x-ray fluorescence techniques. 

Pellets were made from ground silt or sand samples that were mixed ina 

ratio of 1:1 with boric acid. Mineralogy of the silt fraction was 

determined using x-ray diffraction. Percent kaolinite was determined 

by differential scanning calorimetry (DSC) with a poorly crystalline 

Georgia kaolinite as a standard. Percent of the remaining minerals was 

estimated by relative peak areas. 

Bulk density and water retention values were determined following
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the procedures of Brasher et al. (1966). Thin sections were prepared 

from air-dried clods after impregnation with an epoxy resin. Thin 

sections were examined in plane-polarized (PPL) and cross-polarized 

(XPL) light. Micromorphological descriptions were made using the 

guidelines and terminology of Bullock et al. (1985). Estimations of 

percent oriented clay, c/fop, ratios, and voids were made from 

traverse line counts at 63X magnification. Three transects of at least 

100 counts each were made near the top, middle, and bottom of each 

slide. 

Results 

Soils in the Piedmont generally showed better expressed argillic 

horizons, thicker sola, and higher clay contents than those of the Blue 

Ridge Highlands. In both regions several meters or more of saprolite 

occurred beneath each solum. Properties and characteristics for the 

soils studied in detail were similar within each region, therefore 

examples of two soils from each region are presented. 

Soils studied in the Piedmont region formed from saprolite derived 

from a mica gneiss component of the Lovingston formation (Bloomer and 

Werner, 1955). Study sites were located in Nelson County, VA, near the 

town of Lovingston. Soils occurred in woodlands at the summit (Pedon 1) 

and backslope (Pedon 2) landscape positions and fit the concept of the 

Hayesville series (clayey-oxidic-mesic Typic Hapludults). Table 1 gives 

abbreviated profile descriptions from the lower B horizons to the 

lowest C horizon sampled in the soil pits. These soils had relatively 

thick (16 and 28 cm) surface horizons (A and E horizons combined) over



Table 
Wk=weak, 

Abbreviated profile 
Med=medium, 

CL=clay loam, massive; C=clay, 
loam, SL=sandy loam; com=common, cont=continuous, dis=discontinuous. 

Mod=moderate, 
fSL=fine sandy 
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descriptions. 
Co=coarse, S$] 

Abbreviations 
Ma=structureless 

loam, L=loam, SiL=silt 

include: 

  

  

  

Clay 
Horizon depth Structure Texture Color films 

cm Pedon 1 Piedmont 

Bt3 48-63 Mod Med SBK C 2.5YR 4/6 many 
cont. 

Bt4 63-126 Wk Med SBK SCL 2.5YR 4/6 few 
cont. 

BC 126-170 Wk Co SBK FSL 2.5YR 5/8 few 
dis. 

Cl L70-202 Sl Ma fSL 2.5YR 5/8 few 
5YR 6/8 clay 
7.5YR 5/8 flows 
10YR 5/6 

C2 202-245 SI Ma fSL 2.5YR 5/8 few 
5YR 6/6 clay 
10YR 7/6 flows 

C3 245-420 SI Ma fSL 2.5YR 5/8 
5YR 6/6 
10YR 7/6 

Pedon 2 Piedmont 

Bt4 98-130 Mod Co SBK C 2.5YR 4/6 com. 
cont. 

BC 130-150 Wk. Co SBK L 2.5YR 4/6 few 
dis. 

C1 150-187 S1 Ma FSL 2.5YR 4/6, few 
6/6 clay 
7.5YR 3/2 flows 

C2 187-216 Si Ma FSL 2.5YR 4/6 few 
5YR 6/8 clay 
7.5YR 3/2 flows 

C3 216-275 Sl Ma FSL 2.5YR 4/6 few 
5YR 6/8 clay 
7.5YR 3/2 flows
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Table 1. (cont.) 

  

  

  

Clay 
Horizon depth Structure Texture Color films 

cm 
Pedon 3 Blue Ridge Highlands 

Bt3 83-120 Wk Med SBK CL 5YR 5/6 com. 
cont. 

BC 120-150 Wk Co SBK L 7.5 YR 5/6, few 

4/6, 6/8, cont. 
10YR 6/4, 
4/6 

N 2/0, 8/0 

Cl 150-205 Si Ma SL 7.5 YR 5/6, few 

4/6, 6/8, dis. 
1OYR 6/4, 4/6 
N 2/0, 8/0 

C2 205-310 S1 Ma FSL 7.5 YR 5/6, few 

4/6,6/8, dis. 
10YR 6/4,4/6 
N 2/0,8/0 

Pedon 4 Blue Ridge Highlands 

Bt2 54-72 Wk Med SBK C 2.5YR 5/6 com. 
cont. 

BC1 72-96 Wk Med SBK SiL 2.5YR 5/8 com. 
cont. 

BC2 96-114 Wk Med SBK SiL 2.5YR 5/8 com. 
cont. 

Cl 114-176 Si Ma L 7.5YR 5/8 few 
5YR 7/8 cont. 
N 8/0
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well expressed argillic horizons. Soil textures ranged from clay in the 

argillic horizon to fine sandy loam in the C horizon. Evidence of 

illuvial clay was observed as clay films on ped faces or clay flows 

along relic fissure cracks of the saprolite in all but the C3 horizon 

of Pedon 1. 

Soils examined in the Blue Ridge Highlands were located in Montgom- 

ery County, VA, near the town of Pilot. Both soils occurred in wood- 

lands on summit landscape positions and showed relatively thick (18 and 

28 cm) surface horizons over moderately expressed argillic horizons. 

Some evidence of illuviated clay was observed in each horizon. Pedon 3 

developed from saprolite derived from an augen gneiss (the Pilot gneiss 

of Lewis, 1975) and fits the concept of the Chester series (fine loamy, 

mixed, mesic Typic Hapludults). Textures ranged from clay loam in the 

argillic horizon to sandy loam in the saprolite (Table 1). Saprolite 

derived from a gneissic schist component of the Blue Ridge Complex 

(Dietrick, 1954) was the parent material for Pedon 4. This fits the 

concept of the Elioak series (clayey, kaolinitic, mesic Typic Haplu- 

dults). Textures ranged from clay in the argillic horizon to loam and 

silt loam in the saprolite. 

General trends in physical and chemical properties could be 

observed with depth in all of the soils studied. Sand contents in- 

creased with depth and percent clay, fine clay, DCB extractable Fe, and 

1/3 bar water content decreased with depth (Table 2). The PSD data are 

consistent with expected trends for Udults formed from saprolite. The 

high clay contents in the argillic horizon relative to the C material 

are due to weathering of larger particles to clay size and clay



Table 2: 

Horizon 
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Selected Physical Properties and Characteristics, 

and Percent Clay Free Zr by weight. 

fine Clay 1/3 bar 

Clay Clay Free Zr H20 

DCB Bulk 

Density 

Bt3 

Bra 

BC 

Cl 

CZ 

C3 

Bs 

BC 

Cl 

C2 

C3 

Bt3 

BC 

Cl 

C2 

Bt2 

BCl 

BC2 

Cl 

48-63 

63-126 

126-170 

170-202 

202-245 

245-420 

98-130 

130-150 

150-187 

187-216 

216-275 

83-120 

120-150 

150-205 

205-310 

54-72 

92-96 

96-114 

114-176 

ween ene e nnn w eee eee Gn ewe ne nee nen ween 

33 

51 

60 

67 

74 

76 

37 

50 

66 

67 

71 

40 

58 

66 

59 

20 

27 

31 

51 

Pedon 1 Piedmont 

92 24 -06 

30 14 -06 

19 9 -05 

8 3 -05 

8 3 -05 

6 2 -05 

Pedon 2 Piedmont 

42 21 -40 

30 14 »10 

13 7 -10 

13 5 -10 

8 4 -08 

21 

30 

16 

15 

39 

28 

30 

30 

N.D. 

Pedon 3 Blue Ridge Highlands 

36 7 -04 

9 4 -03 

5 1 -03 

4 1 -03 

23 

16 

17 

16 

Pedon 4 Blue Ridge Highlands 

42 19 -08 

24 12 - 04 

il 5 04 

5 1 O04 

33 

29 

29 

29 

2.10 

1.20 

-92 

84 

3.96 

3.69 

2.02 

1.82 

1.96 

4.02 

1.28 

1.37 

1.47 

1.45 

1.46 

1.32 

1.43 

1.40 

1.38
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illuviation. The degree of weathering and amount of illuviation 

decreases with depth, and therefore as clay contents decrease, sand 

contents increase. DCB extractable Fe and water retention follow the 

same trend as clay contents. Bulk density in subsoil horizons is 

dependent upon particle density and size, expression of macro and 

micro-structure, and void space unrelated to structure. Correlation 

between bulk density and other soil properties or characteristics with 

depth however was not readily apparent. 

In the soil, Zr is found almost exclusively in the form of the 

mineral zircon, which is very resistant to weathering and stable in the 

soil environment (Brewer 1976, and Milnes and Fitzpatrick, 1989). 

Therefore as the other mineral forms weather and are lost from the 

coarser fractions, zircon accumulates in the horizon. Brewer (1976) 

Suggested examining the percent by weight of a stable constituent such 

as zircon with depth to ascertain the soil parent material. The horizon 

in which the Zr content decreases to a constant level is the parent 

material. Barshad (1964) suggested that fractions greater than 2u of 

the stable constituent be examined because the clay fraction is mobile 

in the soil system. As an estimate of percent zircon (the mineral), 

percent Zr was determined for the silt and sand fractions and percent 

Zr by weight was calculated on a clay free basis (Table 2). Zirconium 

contents decreased with depth indicating that a weathering trend could 

be observed between the B and C horizons. In 3 out of the 4 pedons 

however (Pedon 2 was the exception), Zr contents did not decrease below 

the BC horizon. This may suggest that percent Zr by weight is not a 

good indicator of the true parent material, or the true parent material
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was not reached. 

Micromorphology 

In thin section, soil micropeds ranged from strong subangular 

blocky in the Bt horizons to apedal in the C horizons (Table 3). Ped 

size was found to increase with depth. The upper Bt horizons showed the 

smallest peds (3.5 mm) as well as the most expressed ped structure as 

strong to moderate subangular blocky (Figure 1). The c/fog, ratio of 

the Bt horizons was generally less than 0.5 with an open or open/close 

porphyric c/f related distribution pattern (c/f RDP). 

All of the C horizons showed some "rock controlled" microstructure. 

The term rock controlled was used for saprolite horizons because 

Bullock et al. (1985) do not appear to have a term to describe the 

microstructure of saprolite. These horizons were mostly composed of 

coarse material oriented with the rock foliation or fragments (Figure 

2). Voids were common and were chiefly vughs, and complex and packing 

voids. The C horizons that showed only rock controlled microstructure 

were apedal, and had the highest c/f ratios. In the Blue Ridge 

Highlands, C horizons had lower c/f ratios than C horizons in the 

Piedmont due to the much greater percent fine silt (2-20u) in the 

former horizons (Table 2). Although some areas of the C horizons tended 

toward monic c/f RDP, most of the C horizons contained enough fine 

material between mineral grains to be classed as chitonic, or chitonic- 

/gefuric. 

Subangular blocky peds could be observed in all of the BC horizons. 

Microstructure in these horizons ranged from medium subangular blocky
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Figure 1. Strong subangular blocky microstructure in the Bt3 horizon of 

Pedon 1 under PPL at 40x magnification. The c/f related 

distribution pattern (RDP) is open porphyric. Frame length 

is 3.6 mm.
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Figure 2. Rock controlled microstructure in aC horizon under PPL at 

20x magnification. Frame length is 7.6 mm. 
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to weak subangular blocky/rock controlled. The c/f ratios and c/f RDP 

were intermediates between the argillic horizons and the saprolite. 

Parent rock fragments could be found in all horizons. Those found in 

the Bt horizons however were small, less than 1 mm, and surrounded by 

speckled birefringence fabric. 

Several methods are used to quantify the percent minerals, voids or 

pedofeatures in a thin section. The most common methods are traverse 

line counts, point counts, and area counts (Brewer 1976). Percent 

oriented clay and voids were determined by transverse line counts at 

63X magnification. Percent oriented clay decreased with depth and 

ranged from 16.2% in the Bt3 horizon of Pedon 1 to absent in the lowest 

C horizons. All of the BC horizons, with the exception of BC2 of Pedon 

4, showed considerable oriented clay (3.1-6%) and several of the C 

horizons in the Piedmont pedons showed greater than 1 % oriented clay. 

McKeague et al. (1980) raised several questions regarding estimation of 

oriented clay. The basic problems arise from the difficulties in 

distinguishing oriented clay due to illuvition from inherited oriented 

clay or that related to pressure. Birefringence fabric is speckled in 

these acid soils, and therefore fabrics related to pressure are absent. 

Clay that formed through alteration of mica and shows strong extinction 

phenomena was observed. Fortunately distinguishing between these forms 

of clay only presents itself as a problem in the horizons that have 

porphyric c/f RDP. Oriented clay related to illuviation in the BC and C 

horizons is not difficult to determine because of the coarse nature of 

these horizons as indicated by the chitonic or gefuric c/f RDP. ° 

Therefore the estimations of oriented clay in the BC and C horizons are
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most likely representative of clay moved through the illuvial process. 

Voids were divided into planar (including channels), vughs (includ- 

ing complex voids), and packing voids (Table 3). Most of the planar 

voids occurred as micro-structural breaks for subangular blocky peds so 

that Bt horizons which had better expressed subangular blocky micro- 

structure (moderate and strong), contained the most planar voids. Many 

of the planar voids showed parallel basic distribution patterns. The 

referred distribution pattern of these voids was parallel to the soil 

surface and did not follow the rock foliation which was apparent in the 

lower horizons. Planar voids were few in horizons with weak subangular 

blocky microstructure and in most cases absent in horizons with rock 

controlled microstructure. Most planar voids showed textural coatings 

of limpid or dusty clay. Crack microstructure was evident in the Cl and 

C2 horizons of Pedon 3. Planar voids in these horizons were lacking in 

textural coatings but in many cases showed Fe hypo-coatings. 

Vughs were found throughout the horizons, and most showed textural 

coatings of limpid or dusty clay when oriented clay occurred in the 

horizon. Vughs in the C horizons were for the most part complex voids 

and absent of coatings. Packing voids were absent from the Bt horizons 

and only common in C horizons with chitonic-gefuric c/f RDP. In 

horizons with both packing voids and oriented clay, limpid clay could 

be found coating the voids. These coatings were thin (20-30u), micro- 

laminated, and sharply oriented.
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Mineralogy 

Quartz, mica, and feldspar were the most common mineral grains 

observed in thin section. Alteration of quartz occurred in a pel- 

licular and irregular linear pattern. Most of the coarse (> 1 mm) and 

many of the medium (.5-1 mm) quartz grains showed slight (< 2.5%) pel- 

licular alteration. The degree of alteration and the number of grains 

that showed pellicular alteration decreased with depth. Irregular 

linear alteration, although slight (< 2.5%), was apparent in most 

quartz grains. The degree of alteration, and number of grains altered 

did not appear to change with depth. 

Feldspar grains showed pellicular, and parallel and cross-linear 

alterations (Fig. 3). Alterations were generally less than 25 % and the 

degree of alteration remained constant with depth. Mica grains showed 

slight (< 2.5%) to total parallel linear alteration (Fig. 4). Pel- 

licular alteration was also prevalent in the mica grains. Mica in the C 

horizons did not show as much alteration as those in the Bt and BC 

horizons. 

In order to examine the alteration products of the mica and 

feldspar grains, silt mineralogy of Pedons 1, 2, and 3 was examined 

uSing x-ray diffraction (XRD) techniques (Table 4). Mineralogical 

trends with depth were similar to those observed in thin section. Mica 

contents increased with depth in the Piedmont soils, as kaolinite, 

hydroxy-interlayered vermiculite (HIV), and interstratified components 

of these three minerals decreased. Mica has been reported to weather to 

vermiculite, HIV, or kaolinite by several authors (Norfleet and Smith
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Figure 3. Cross-linear alteration of a feldspar grain. Micrograph was 

taken under XPL at 100x magnification. Frame length is 1.5 mm.
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Figure 4. Parallel-linear alteration of a mica grain. The micrograph 

was taken under PPL at 100x magnifiaction. Frame length 

is 1.5 mm.


