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PREFACE 

. 
Welcome to Oak Ridge National Laboratory (ORNL)! This soil and 

surficial geology guidebook was prepared primarily for cfie field trip 

of the Southern Regional Soil Survey Work Planning Conference to be 

held in Knoxville, Tennessee, on June 13-17, 1988, but t-Ill be 

available for future field trips of other regional, natzonal, and 

international conferences related to soil and geomorphic research. 

This guidebook is organized into four parts: 

Oak Ridge area; ( 2 )  geologic and hydrologic setting; ( 3 3  soil, 

surficial geology, and geomorphic relations; and ( 4 )  sitelogs, 

including soil description and characterization data. Physical, 

chemical, mineralogical, and engineering characterizatioz of soils 

described in this guidebook is in progress. This guidetook will be 

revised when the characterization project is completed. Soil survey 

and characterizacion studies were begun about 5 years agci to support 

the h’uclear and Chemical Waste programs at OW-L and at the Oak Ridge 

Y-12 Plant. Part of the studies was conducted by the De?artment of 

Plan t  and Soil Science, The University of Tennessee, Knoxville. 

(1) introrhction to the 

Acknowledgments - We are grateful to the following graduate 
students: D. H. Phillips, R. E. Lambert, and H. C. Monger, Jr., who 

studied some soils in the Oak Ridge Reservation. Their vork is cited 

where appropriate. S i t e  review and evaluation prior to this 

publication by Dr. J. E. FOSS, Head of the Plant and S o i l  Science 

Department, The University of Tennessee, Knoxville, and by 

D. L. Newton, D. E .  Lewis, and R. P. S i m s ,  Soil Conservaeion Service, 

U.S. Department of Agriculture are appreciated. Research was conducted 

on the Oak Ridge National Environmental Research Park. 

May 1988 

S. Y. Lee 
Soil Scientist 
Environmental Sciences Division 
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INTRODUCI'ION 

Most of the Oak Ridge Reservation ( O M )  is located within the 

corporate limits of the City of Oak Ridge in eastern Tennessee 

(Fig. 1). The ORR is within the region known as the Great Valley of 

the Tennessee River and consists of approximately 15,000 ha of 

federally owned lands. The current ORR has evolved from land 

originally acquired in 1942 for construction of atomic bomb production 

facilities that were part of the Army's Manhattan Project. 

three facilities, Oak Ridge National Laboratory (OWL), Oak Ridge 

Y-12 Plant, and Oak Ridge Gaseous Diffusion Plant, are carrying out 

programs for energy research and development and for national defense. 

These three facilities represent an investment of more than 

$ 2 . 8  billion and house more than 14,000 research and production 

Today, 

professionals. 1 

Physiographic and Geographic Setting 

The ORR lies near the center of eastern Tennessee along the 

western edge of the Valley and Ridge physiographic Province that is 

located between the Cumberland Mountains to the northwest and the 

Great Smoky Mountains to the southeast. 

is characterized by alternating elongated and parallel *ralley troughs 

and ridges trending northeast to southwest in general accord with the 

strike of the underlying rock strata. The succession of alternating 

ridges and valleys across the ORR in order from the souzheast to the 

northwest is as follows: Copper Ridge, Melton Valley, Haw Ridge, 

Bethel Valley, Chestnut Ridge, Bear Creek Valley, Pine Ridge, 

Gamble Valley, East Fork Ridge, East Fork Valley, and Black Oak Ridge. 

Average elevation of the OF!.R is about 410 m above sea level at the 

ridge tops and about 230 m at the valley bottoms. The major streams 

flow to the southwest roughly parallel to the ridges and form part of 

Clinch River which winds along the southeast periphery of the 

reservation. Several embayments bound the ORR: the l a rges t  is the Bear 

Creek Embayment with an approximate surface area of 4 8  ha. Other 

embayments include Walker Branch, McCoy Branch, and Scarboro Creek. 

The Valley and Ridge Province 
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Climate, Vegetation, and Wildlife 

The climate of the area is classified as humid, subtropical with a 

year-round mean temperature of 15 C, a January mean of about 3.5 C, arid 

a July mean of about 25 C. Mean annual precipitation is about 138 CIX 

based on 1948-85 yearly data.2 

rainfall, with relatively low intensity and long duration. Another 

peak in rainfall occurs in July, when short but heavy rains associated 

with thunderstorms are common. Annual water loss to the atmosphere by 

evapotranspiration is about 76 cm or about 5 5 %  of the total annual 

precipitation. Evapotranspiration is at a maximum from July to 

September, during the vegetation growing season. 

0 0 

0 

Winter months are the period of highest 

Prior to acquisition by the federal government, open land areas 

had been used as pasture, hayland, and cropland within larger areas of 

woodland. Many of the upland landforms in the area were named from the 

forest vegetation, such as Chestnut Ridge, Pine Ridge, Haw Ridge, and 

Black Oak Ridge. 

the ORR, since almost all areas were accessible to land users. Much 

land that was initially cleared for agriculture reverted to woodland 

when the soils were found to be unfarmable because of low residual 

fertility or severe erosion. With the creation of the ORR in 1942, 

most of the agricultural lands reverted to sage grass, weeds, briars. 

and scattered trees or to ~oodland.~ The reversion occurred either by 

old field succession or by large-scale tree planting between 1947 and 

1961. The predominant tree species on the reservation is yellow pine 

(including l o b l o l l y  pine) with about 3 3 %  of the total reservation 

sawtimber ~ o l u m e . ~  

are next abundant species. Other species include black walnut, black 

cherry, red cedar, hickory, chestnut oak, elm, sycamore, and ash. 

It is doubtful that any o l d  growth woodland exists on 

Red and white oaks (26%) and yellow poplar (17%) 

The mixed plant communities maintained on the reservation have 

been a valuable asset to wildlife because a diversity of habitats is 

needed by the many wildlife species. There are approximately 

250 species o f  birds, mammals, reptiles, and amphibians. Data 

obtained from vehicle-killed white-tail deer indicate that growth of 

the reservation herd since 1969 has been exponential and point to 
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potential overpopulation and habitat destruction in the nezr future if 

the trend continues. Therefore, a reservation-wide annual deer-hunt 

season has been opened to the public since 1985. 

History of Oak Ridge 

Before the white man acquired the Oak Ridge area from the 

Cherokee Indians by the treaties of 1794 and 1805, practically all of 

the land was in forest, but with the development of the agricultural 

resources, much of the land was cleared of trees, and its use shifted 

from forestry to agriculture. During World War 11, President Roosevel r  

made the decision that created Oak Ridge, a community in which people 

worked in secrecy for reasons of national security. Most of the 

workers came from all over the country and worked for the production of 

the most powerful force (atonic bomb) ever developed by man. The 

entire community was behind security fences with guards at the 

entrances, and everything in the community was owned and operated by 

the federal government. The security gates were removed In 1949. In 

1955, the Federal Government sold the residential and corrzercial land 

to Oak Ridgers and gave the town the municipal facilities but retainel 

about 65% of the land, which became the Oak Ridge Reservation. The 

City of Oak Ridge was incorporated in 1959, and the population is no*%- 

estimated at approximately 28,000 in 92 square miles (according to the 

Oak Ridge Chamber of Commerce). Oak Ridge has several atzractions: 

American Museum of Science and Energy, Children’s Museum, Arboretum, 

and Graphite Reactor-National Historic Landmark are opened to visitors 

daily. I n  addition, Oak Ridge is surrounded by Tennessee Valley 

Authority (TVA) lakes and state parks. 

Environmental Sciences Division, ORNL 

The Environmental Sciences Division (ESD) is one of many basic an2 

applied sciences, engineering, technology, and information divisions of 

ORNL. The Division originated in 1954 as the radiation ecology group 

within Health Physics Division. Established as the ESD in 1972, the 

Division performs problem-oriented research using interdisciplinary 
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teams represenzing the ecological, biological, chemical, nathemacical, 

engineering, geological, and physical sciences. Now, the ESD is one of 

the largest single -unit environmental research laboratories in the 

world’. The Division has played a key role in resolving national 

environmental issues related to the operation of conventional energy 

systems and developing new energy technologies. The Department of 

Energy (DOE) has been the major sponsor of research programs, but other 

federal agencies and some private industries are increasingly utilizing 

our resources to solve environmental problems. The Division has 

undertaken many cooperative projects with universities and the private 

sector and miintains active programs for visiting scientists and 

graduate students. 

GE0LDC;Y AND HYDROLOGY 

The area described in this field guide is underlain by a 

heterogeneous assemblage of bedrock types of Cambrian and Ordovician 

age.  Rock t ypes  include limestone and siltstones of the Chickamauga 

Group; cherty dolostones of the Knox Group; silty limestones, 

calcareous siltstones, and shales of the Conasauga Group; and 

sandstones and shales of the Rome Formation. Table 1 is a 

stratigraphic column of the rocks that outcrop along the field 

transect. Figure 2 from McMaster’ is a geologic cross section of the 

transect area showing the orientation and distribution of each of the 

major bedrock groups. The transect area lies on the Whiteoak Mounccain 

thrust sheet. The Whiteoak Mountain thrust fault zone underlies the 

Rome Formation to the northwest of the transect and is the cause of the 

local dip in bedrock orientation throughout the area. 

Major topographic features of the area include Pine Ridge to the 
northwest and Bear Creek Valley, Chestnut Ridge, and Bethel Valley to 

the southeast. Current landforms are related to Soil development and 

erosion characteristics of the various bedrock units that underlie the 

area, Pine Ridge is underlain by the Rome Formation, and the ridge 
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Table 1. Stratigraphic column o f  Cambro-Ordovician rocks, 
Whiteoak Moun:ain thrust block, Oak Ridge, Tennessee 

Age Group Descrlptlon Thlckness (fl) 

UnH H* Thin inteaedded limestone and calcareous sinstone Gray olive. 
bull andmaroon 

UnH G Limestone and sinstone in thick beds Limestone fine- lo 

medium-grained. nodular Sinslone dark gray with vague 
limestone interbeds 

Laminated to thin-bedded calcareous and shaley sinstone 
Maroon and olive gray 

UnH F 22 I 
I 
I 

UnH E Limestone and sinstone in thck beds Limestone line- to 
medium-grained nodular and amorphous Siltstone dark gray 
with limestone laminae 

! 332 

I 
UnH D 143 I ~ Limestsne Medium-grained and stylolitit Nodular and bedded 

chen 

Limeslone and sdstone in thck beds Limestone nodular and 
rnhrdic Siltstone calcareous and dark gray Nodular Chert 

UnH C 95 I 1 
UnH B Sillstone Massive maroon and gray with limestone in thin eveP 

beds 
2 5 :  

i 
UnH A 

i 

3: 2 Limestme and siltstone in thck beds Dark to ligh: gray purplish 
to marmn Nodular and bedded chen 

Medium bedded dobslones and limestones with variable chen 
conten! scattered cherl matrix limestones Abundant maroon 
monring 

NEWALA Fm. 902 :est; 

LONGVIEW 
Fin. 

Dense massive chen, bedded cheR. and dolomoldh chen 
observed in reslduum 

CHEPULTEPEC 
Fm. 

50C-:3@ (es:, Dolostone. fine- lo medium-grained. light to medium gray, 
medium lo lhck bedded sandy near base 

Dolostone medium to thick bedded fine to coarse crystalline 
medium lo dark gray Chen varieties include massive. 
cryplopan and oolitc 

COPPER 
RIDGE Fm. 

90&'3O@ est 
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Group - 

i3 
4 
CJ 
3 
U 
Y, 
d 
z 
0 
V 

Format Ion 'Un It 

MAYNARDVlLLf 
Frn. 

NOLICHUCKY 
Fm. 

MARYVILLE 
Fm. 

ROGERSVILLE 
Frn. 

RUTLEDGE 
FKI. 

PUMPKIN 
VALLEY 
Frn. 

ROME 
Fm. (€3) 

Dercrlptlon 

Upper (Chances Branch Mbr ) - Ii-*stone and dolomnc 
limestone in thick massive beds 

Lower (Low Holkw Mbr 1 - dolomcc limestone in thck massive 
beds Light gray to butl 

Upper - shale and hmesione in I h n  io  lhck beds Shale dark 
gray or maroon Limestone light y a y  ooliic wavy-bedded or 
massive 

Lower - shale and limestone in medium to thck beds Shale 
dark gray Olive gray or maroon Ltmestone lighf gray 00111~: 
glauconilc wavy bedded and inlracLasIK: 

Limestone and shale or sinslone tr medium beds Limedone 
Irghl gray intraclastic or wavy-bed3ed Shale or sinstone dark 
v a y  

Shale and argillaceous limeslone Laminaled to thin-becsed 
maroon dark gray and light gray 

Limestone and shale in thin beds LiWSlOne light to Olive gray 
Shate gray or maroon 

Upper - shale and calcareous siHs:one Laminafed io  very 
thin-bedded Shale reddish b r o m  reddish-gray. or gray 
Calcareous siltstone ltgM gray or 9:auconilv 

Lower - sha!e and slnsfone or sir) sandstone Thin-bedded 
Shale reddish-brown or gray to grecnish gray Stitstone and SII: 
sandstone llghl gray 

Sandstone with lhtn shale interbeds Sandstone line-grained 
light gray or pale maroon Shale maroan or olive gray 

Thickness (E 

14; 

250 

6%14L 

4 3 9 4 5 :  

328-1 C 

10>12i 

J 

Chckamauga Group Stratgraphic subdivtstons reflea those denttfted at I& Oak Ridge Natmat Laboratory stle Othe. 
formation names are amststen1 wilh regtonal slraltgraphz nOmenClature 
DGroup name atbrewations are those commonly used on geologic maps and cross secttons in the regon 
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Fig. 2.  Stratigraphic cross-section of Oak Ridge Reservation. (Group or formation 

symbols are defined in Table 1.) 
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crest is upheld by the erosion-resistan: sandstone that occurs in che 

uppermost incerval of the Rome. 

Bear Creek Vzlley is underlain by the Conasauga Group, which I s  

composed of shales, calcareous siltstones, and silty to clean 

limestones. Local scale topography within Bear Creek Valley is 

controlled by bedrock lithology with shales and clean limestones 

underlying a line of knobs near the center of the valley. Chestnut 

Ridge is underlain by the Knox Group cherty dolostones upon which thick 

(>30-m) residual soil deposits have developed. The Knox Group 

typically has a well-developed karst drainage system and a 

correspondingly lox densicy of perennial surface drainage features. 

The thick soil mancle persists because of runoff shedding through a 

shallow (<l-rr!) drainage system which discharges to toeslope ephemeral 

flow channels. Bethel  Valley is underlain by calcareous siltstones s r d  

silty to cleap linestones of the Chickanauga Group. Soils that f o r r .  CT. 

the  Chickamaugz are typically 3 m or less thick. 

Area hydrology, like geomorphology, is related to geology. S o l 1  

infiltration and drainage characteristics, slope developmeni, and 

erosion potential in the residual soils and saprolites are related to 

the parent geologic materials. Similarly, the groundwater regime in 

any a r e a  is a function of the bedrock ty?es present, climatic 

conditions, and aquifer recharge potential. 

The surface water drainage pattern in the Valley and Ridge 

Province tends to be a trellis or weak trellis pattern that resulcs 

from erosion of dipping bedrock strata having variable erosion 

resistance. The general surface water drainage system in the Oak Ridge 

area is best described as a weak trellis pattern. The dominant control 

on stream orientation in the area is the geologic strike or outcrop 

trend of rock bedding. This direction, which is locally northeast to 

southwest, typically controls major stream orientations. Secondarily, 

stream flow directions are controlled by cross-cutting fracture 

orientations. This characteristic is exemplified l o c a l l y  by the 

orientation of tributaries and the tendency of some streams to cross 

geologic strike belts. In some areas discrete cross-cutting fracture 
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zones or tear faults are suspected to exist, while in other areas 

diffuse networks of similarly oriented fractures are suspected to 

account for stream orientations. The Bear Creek watershed is a good 

local example of this type of drainage. Bear Creek flows down the 

linear valley collecting the discharge of numerous small tributaries 

that flow across strike to intersect the main stream at near righL 

angles. The main creek stem then makes a near right angle bend to flow 

across the valley, through the water gap in Pine Ridge, and on to the 

East Fork of Poplar Creek. 

Interactions between surface water and groundwater in the transect 

area are also controlled by local geologic conditions. Precipitation 

runoff and infiltration are controlled by slope, soil, and vegetation 

factors. The area included in this transect contains a number of 

strongly contrasting terrains with respect to infiltration and runoff 

characteristics. 

Tne sandstones and shales of the Rome formzzion uphold Pine Ridge 

and tend to form thin, sandy, residual and colluvial soils that overlie 

fractured and weathered bedrock. Slopes on Pine Ridge are steep. Tnis 

combination of factors combines to form a landform that has fairly high 

water infiltration capacity. As a result, shallow groundwater flow 

occurs in the thin soils to recharge the fractured rock aquifer of the 

Rome and to feed numerous small springs near toeslopes of the ridge. 

Data are also becoming available suggesting that aquifer recharge to 

the Rome high on Pine Ridge supplies artesian pressure in the fractured 

sandstone to depths of several hundred feet down dip. 

Hydrologic behavior of the Conasauga terrain is variable due to 

the heterogeneities of the bedrock present. Local terrain, soils, and 

nature of local bedrock structures control the local hydrologic 

conditions. Generally, low lying areas in the Conasauga terrain are 

surface water and groundwater discharge areas, and upland areas are 

infiltration areas feeding flow through soil, saprolite, and shallow 

bedrock zones to the adjacent discharge areas. Groundwater movement in 

the saprolite and bedrock of the Conasauga Group is generally 

controlled by fracture orientation and density. 
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The exception to fracture control in the Conasauga is in the 

Maynardville limestone, where a well-developed karst flow system 

occur s .  T h e  Maynardville outcrops in a s t r i p  along the southeast side 

of Bear Creek Valley. 

outcrop belt have resulted in formation of the strongly asymmetric 

valley cross section of Bear Creek Valley in which the main creek flovs 

along strike in the Maynardville outcrop belt at the southeast side of 

the valley. Water levels in the Maynardville outcrop belt constitute 

the local base level f o r  surface water and groundwater discharge. 

Because of the karst nature of the formation, Bear Creek experiences 

gains and losses in discharge along the valley as the surface water ar.6 

groundwater corcponents of this flow system vary in dominance. 

Deep solutioning and erosion in ihe Maynsrd7w-ille 

The hydrologic system in the Knox Group outcrop belt on Chestnur 

Ridge is complex due to the presence of thick soil masses overlying 

solutioned d o l o s t o n e  bedrock. The surface water drainage system in 

many areas is ephemeral and surface drainage density is low compared to 

that on the Conasauga outcroF belt. Precipitation infiltration 

capacity is high in the gravelly surficial soils that form a cherty 

armor over the silty clay B horizon soils and saprolitic deeper s o i l s .  

Shallow flow occurs in the surficial soils during wet seasons with 

recharge of moisture to the high moisture retention subsoils, 

percolation into local sinkholes, and discharge at toe slope springs i n  

upland valleys. Many upland valley toeslope springs on Chestnut Ridge 

discharge water from perched saturated soil zones. Such waters are 

very l o w  in dissolved solids, tend to have slightly acid pH, and 

apparently have neither contacted carbonate materials nor mixed with 

bedrock aquifer waters. The bedrock aquifer in the Knox outcrop belt 

occurs in solutioned zones in the bedrock beneath the overlying s o i l s .  

Groundwater flow in such zones is controlled by the location and 

orientation of solution channels. Water-table elevations in the Knox 

bedrock aquifer are higher than those in either Bear Creek Valley to 

the  northwest or Bethel Valley to the southeast. Consequently a numbsr 

of bedrock springs occur adjacent to Chestnut Ridge, where water that 

recharged the Knox aquifer on the ridge discharges to surface f l o w .  
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The Chickamauga Group outcrop belt in Bethel Valley receives local 

recharge fror. precipitation infiltration ar.d surface sEreamflow frorr. 

adjacent valleys emanating from the Knox. Bedrock units within the 

Chickamauga in Bethel Valley are calcareous siltstones with 

interspersed clean limestones. The water table typically lies near the 

soilfledrock interface with recharge occurring on upland areas and 

discharge in low lying areas. Ground water flow in the upper bedrock 

zone is controlled by weathered fractured, and, in the cleaner 

limestones, local solution conduits. Karst development in the 

Chickamauga is much weaker than that in the Knox dolostones and 

Maynardville limestone because of the much higher clastic sediment 

content. 

SURFICIAL G E O I D 3  AND PEDOLCKN 

The Bear Creek soil survey area is underlain or! the south by the 

Chickamuga Formation, in the middle by the Knox Group and the 

Conasauga Group, and on the north, by the Rome Forma:ion, the kThiteozk 

Mountain fault, and a different slice of Chickamauga. A small part of 

East Fork Ridge underlain by Reedsville and Sequatchie Formarions is 

also included. One major objective of the soil s u r v e y  was to locaze 

approximate boundaries between every formation or member of a group. 

The locations of major geologic groups of the area were generally 
7 mapped, but the location of each formation within a group was not. 

With the exception of most members of the Chickamauga Group and the 

Maynardville Limestone of the Conasauga Group, there are very few 

outcrops of hard rock. A few areas of ledges and pinnacles are exposed 

in the upper and lower Knox Group. Other rock outcrops occur in strean 

channels. Therefore, the characteristics of oxidized and weathered 

rock, defined here a s  saprolite, and soil morphology were used to 

locate the boundaries and extent of each major geologic formation. 

Characteristics of saprolite and saprolitic materials can be 

drastically different from those of the unoxidized and unleached parent 

rock. The upper saprolitic materials of the Knox Group, for example, 
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consist of an acidic high silt and clay content residue into which c lay  

has been either translocated or neo-formed. Iron and manganese csides 

are a common but lesser component of most saprolites. 

located the residual soils that formed from each kind of saprolize frorr 

each of the geologic formations wide enough to be mapped where they are 

exposed at the surface. Substantial areas are covered by alluvium and 

colluvium of more than one age of deposition. 

S o i l  mapping 

The youngest rocks in the survey area belong to the Chickamauga 

Group. This group is represented by five distinctive geologic wits, 

labeled A through E. Unit E, the youngest, consists of a mixture of 

calcareous mudstones and limestones and occupies low topographic 

position in the broader landscape. Most areas of Unit E occur south of 

Bethel Valley and Kew Zion Patrol roads. 

Hapludalfs and Argiudolls. Unit D consists of cherty limestones that 

occur in elongated landform knobs. The soils are deeply weathered and 

are Hapludults or Paleudults. Unit C consists o f  gray limestones and 

has shallow soils, Hapludalfs and Argiudolls, with high clay content in 

the subsoil and a dark surface layer. Unit B consists of maroon 

mudstones with very shallow and extremely eroded soils. 

eroded s o i l s  are Orthents, while less eroded soils are mostly 

Hapludalfs. 

the oldest, is a cherty limestone. The soils are mostly Hapludalfs 

with some Hapludults. The brick-shaped tabular chert that litter the 

ground surface serves to distinguish it from the uppermost Knox Group 

soils. The lowermost C'nit A of the Chickamauga is separated by a 

disconformity or an ancient erosion surface from the uppermost 

formation of the Knox Group. 

The soils are mostly 

Very se-zerely 

Vegetation is mostly red cedar and Virginia pine. Unit A ,  

The Knox Group consists of five recognizable formations that are 

commonly identified by their location (with respect to formations above 

and below) and by the type of chert they contain. 

formation in the Knox is the Mascot. This formation contains 

subrounded jasperoid and chalcedonous chert, a visual clue used to 

separate it from the Unit A of the Chickamauga with its tabular chert. 

The next formation in the Knox is the Kingsport. This formation 

The youngest 



conzains variable chert, much of which is oolitic. In soil mapping, ic 

was not possible to distinguish the Mascot from the Kingsport. They 

are grouped together into the Newala Formation, which czn be 

distinguished from the Chickamauga above and the Longview and 

Chepultepec formations below. The Longview Formation typically 

contains abundant dolomoldic chert, which clearly distinguishes the 

formation. Because of its relatively high chert content the Longview 

Formation tends to be a ridge former. The Chepultepec Formation occurs 

below the Longviev. It has variable chert content and contains sone 

very fine-grained sandstone strata and lenses that contribute to a l o m  

rather than a silt loam surface and a slightly lower subsoil clay 

content. Sometimes the presence o f  loess masks the presence of higher 

sand content in the surface. Soils that formed in Chepultepec 

saprolite have 51% hues in the upper mottle-free subsoil, while soils 

that formed in saprolites of the Longview and Kewala Formations above 

and the Copper Ridge Formstion below typically have 2.51-R hues in the 

upper motzle-free subsoil. The Copper Ridge Formation is the lowest 

and oldest of the Knox Group. This formation z l s o  has variable chert 

content, but most of the chert is massive. A thick lag gravel layer, 

thick E horizons, gradational E/B and B/E horizons, and red upper 

subsoil horizons with much lower but highly variable chert content are 

common features of Copper Ridge soils. The lower portion of the Copper 

Ridge including the transition to the underlying Maynardville Forma*’ L l O 3  

of the Conasauga Group is massive dolomite that contains very little 

chert and/or low amounts of other impurities. The residue collapses so 

that saprolite does not form. Instead, red c lay  is nearly in contact 

with hard rock with a thin weathering zone only 1 to 5 cm thick. The 

soils in this section are mostly Alfisols and are located only on the 

steep sideslope of Chestnut Ridge above Bear Creek Road. Common rock 

outcrops, mostly ledges, are a surface feature, A topographic bench 

part of the way up the slope marks the break between the lower 

chert-free part of the Copper Ridge and the upper cherty part of the 

Copper Ridge that forms saprolite or saprolitic materials. Most soils 

on the Knox are Paleudults, with some Hapludults on very steep slopes. 
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The Conasauga Group is the next oldest group of diverse 

formations. This grcazp is represented on the ground surface by the 

Maynardville, Kolichxcky, Maryville, Rogersville, Rutledge, and Pumpkir. 

Valley formations. Tie Conasauga Group occurs in narrow steeply 

thrusted and intricately folded and faulted bands with a total 

thickness in the survey area of about one-half mile. Each individual 

formation has some on-the-ground exposure. Transitional boundary zones 

between each formation occupy on-the-ground area, with some transition 

zones being rather narrow (less than 25 to 50 ft) and some being 50 to 

more than 100 ft wide. 

The transition between the Maynardville Formation and the Knox 

Group Copper Ridge Formation is a low chert content dolomite or 

dolomitic limestone Chat contains impurities of  silt and clay-sized 

particles and iron oxide. This transition zone is located on the steep 

slopes south of Bear Creek Road and is mostly covered by thin to thick 

Knox colluvium or by Pleistocene- to modern-aged alluvium and Knox 

colluvium, with the exception of some outcrops of rock between 

Bear Creek Road and Eear Creek. 

The Maynardville Formation consists of high carbonate content 

limestone that contains clay and silt, but little iron. This formation 

occurs mostly in the floodplain and present low terraces of Bear Creek. 

When these rocks weather, saprolite does not form. Soils that form in 

the residue are shallow, and rock outcrops are common. However, most 

of the Maynardville Formation is covered by Bear Creek alluvium. The 

lowermost part of the Maynardville Formation is a clay-rich or 

argillaceous limestone with interbeds of claystone in the transition 

zone where the Maynardville merges with the uppermost Nolichucky 

Formation. Rock weathering in t h i s  transition zone has produced a 

relatively thick saprolite, high in silt and clay, and very sticky. 

Maynardville soils are either Hapludalfs or Hapludults depending on 

depth to rock and amount of leaching. 

The Nolichucky Formation consists predominantly of claystone, but 

contains lenses and srrata of siltstone and very fine grained sandstone 

throughout. In the uppermost and lowermost parts, it also contains 
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some lenses and scrata of argillaceous limestone. The Nolichucky 

Formation is usually characterized as having a relatively low calciurr. 

carbonate content, when compared to the Maryville Formation below and 

the Maynardville Formation above. The Nolichucky Formation can be 

quite easily recognized at the surface by the mostly brownish saprolite 

color. This brown oxidized saprolite color is derived from the darker 

brown of the unoxidized rock beneath. Nolichucky saprolite also has 

strata of olive brown saprolite, which increase in thickness near the 

Haryville boundary zone. Because of the low carbonate content and the 

highly jointed and fractured nature of this formation, water has been 

able to percolaie downward, allowing oxidation and hydrolysis reactions 

to proceed to considerable depth. The resulting chemically weathered 

and very acidic materials form a thick saprolite that maintains a 

rather high-bulk density, but tree roots are able to penetrate along 

planes, joints, and fractures to considerable depth. The Nolichucky 

Formation, when compared to the Maryville Formarion, has a relatively 

low iron content based on iron coatings on joint and fracture faces in 

the saprolite. The soil that forms in the Nolichucky saprolite on 

stable landforms has a yellow brown to strong brown clay enriched 

subsoil. The dominant soils on the Nolichucky are Ruptic-Ultic 

Dystrochrepts, with lesser areas of Typic Hapludults on very gentle and 

stable landforms and Typic Dystrochrepts on very steep slopes. 

An increase in calcium carbonate content in the lowermost 

Nolichucky and increasing amounts of olive-hued saprolite strata marks 

the broad transition with the upper Maryville Formation beneath. This 

transition zone is 50 to more than 100 ft wide. The Maryville 

Formation on this site consists of calcareous siltstones and 

argillaceous limestone, 

sandstone a l s o  occur throughout, and glauconitic strata become common 

in the lowermost part of the formation. The Maryville Formation also 

has a relatively high iron oxide and manganese content, which is 

reflected by thick bright red or dark red iron oxide coatings or 

fragments in the upper saprolite and thick black manganese oxide 

coatings or fragments below the zone of iron oxide coatings. 

Thin strata of very fine-grained calcareous 

The 
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Maryville saprolite is easily recognized by the color of its oxidized 

and leached saprolite. The unoxidized rock has a very dark gray c o l o r ,  

b u t  as oxidacion and hydrolysis proceed, the rock acqxires a dark olive 

color (51% hue). 

surface, the saprolite changes to light olive brown (2.5Mi hue); the 

lower subsoil saprolite fragments can have a yellowish brown 

(10177 hue). The dominant Maryville soils are Ruptic-Ultic 

Dystrochrepts. However, soils that form in the uppermost Saprolite on 

stable landforms generally have a red or yellowish r e d  subsoi l  enriched 

in translocated clay and are Typic Hapludults. 

occur only on the steepest sideslopes. The Maryville soils in the 

Bear Creek area have morphologic characteristics very similar t o  those 

in SVSA-68. 

now underway &re needed to determine whether the chemical and 

mineralogical properties o f  the two areas are a l s o  very similar. 

Because of continued weathering and proximity to the 

Typic Dystrochrepts 

The results of chemical and mineralogical characterization 

The transition zone between the Mar2yville and Rogersville 

formations is usually less than 50 ft wide. It is marked by the 

increased presence of greenish, bluish and pinkish claystone and 

siltstone saprolite strata. Also  present in the lowermost Maryville 

and throughout the Rogersville are fine grained glauconitic sandstone 

strata. The Rogersville is typically less than 100 ft thick and is 

exposed only on steep obsequent northeast facing slopes. However, 

there are several locations in the area where the Rogersville is 

considerably thicker. Some of the increased thickness is evidently 

caused by local faulting which shoved slices of Rogersville upon other 

slices of Rogersville, and there are locally thicker sections. The 

dominant soils on the Rogersville are Ruptic-Ultic Dystrochrepts. On 

stable landforms, with slopes less than about 6%, soils that form in 

Rogersville saprolite have a yellowish brown to yellowish red clayey 

subsoil and are Typic Hapludults. 

Most evidence of the Rutledge Formation, which occurs between the 

Pumpkin Valley and Rogersville formations, is a generally linear 

depression in which streams flow or which has been largely filled with 

colluvium derived from the Rome and Pumpkin Valley formations. 
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Howeiver, some areas of the Rutledge Formation have a high silt ccncer.: 

and are more like a calcareous sillstone. These siltstone areas forn 

saprolite that is exposed at the surface, and they are the only Xnokn 

exposures of Rutledge soils, which are classified as Ruptic-Ulti: 

Dystrochrepts. 

The Pumpkin Valley Formation has two recognizable members :?,at 

weather to form distinctive soils. The upper member is an interjedded 

claystone and siltstone with abundant strata of very fine-grained 

glauconitic sandstone. The saprolite has a distinctive purple \-lolet 

tint, which along with the dark green of the glauconite, makes i: 

easily recognized. The dominant soils on the upper Pumpkin Vallsy are 

mostly Ruptic-Ultic Dystrochrepts. The lower Pumpkin Valley is 

dominated by still more permeable siltstone and by very fine-grrlned 

glauconitic sandstone. This saprolite can be identified by its higher 

sand content and colorful appearance, with colors ranging from Ted, 

violet, yellos;, s n d  brown to shades of green. Soils that forme: fror 

the lower saprolite have well expressed morphology with red clay 

enriched subsoil horizons, even on quite steep slopes. Most soils are 

Typic Hapludults with lesser amounts of  Ochreptic Hapludults, w5:h 

Typic Dystrochrepts only on slopes steeper than 4 5 % .  

The Rome Formation in the Bear Creek s o i l  survey area occL;ies the 

upper third of the south side of Pine Ridge and continues on the north 

side of Pine Ridge to a major fault (Whiteoak Mountain). A bench 

landform high on the south side of Pine Ridge marks the boundary 

between the Pumpkin Valley and Rome. The bench is formed by the 

presence of a thick grayish white to yellow brown sandstone thaz 

contains abundant feldspars. This bench is usually covered with 

colluvium. 

headwards through the Pumpkin Valley until they impinge on this 

uppermost Rome sandstone unit. Some of these deeper drainagewqs 

contain springs, while others have only wet weather seepage areas. 

Rome Formation saprolite on the south side of Pine Ridge is identified 

by the presence of a medium grained sandstone that has a yellot; red 

oxidized color. Just below this sandstone is fissile maroon an2 

Most drainageways on the south side of Pine Ridge hzve cut 
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greenis?. gray shale, which is exposed only on the highest knobs of  the 

ridge. However, where this fissile unit occurs on sideslopes and in 

saddles, it is usually covered by colluvium that contains large 

quantities of hard gray siliceous sandstone gravels and cobbles from 

the sandstone unit that holds up the Ridge. 

The Rome Formation contains several members that occur between the 

crest of Pine Ridge and the Vhiteoak Mountain fault. One member is a 

feldspathic sandstone and siltstone that weathers to form a yellowish 

saprolic-e, in which soils (Typic and Ochreptic Hapludults) with strong 

brown clay enriched subsoil horizons have formed. Another member is a 

hard pirkish fine-grained sandstone that is mostly cemented by iron 

oxides. Soils are thin Typic Dys:rochrepts over this member. Another 

member is a red and dark red mudstone with Typic Dystrochrepts or 

Ochreptic Hapludults depending on slope gradient. However, most s o i l s  

on the fome are thin and do not have clay enriched subsoil horizons. 

Most solls are Typic Dystrochrepts with some areas of Typic and 

Ochreptic Hapludults. The Rome Formation also produced abundant 

colluvi-.i.rn frorr past geomorphic processes. Rome colluvial soils are 

Typic Hapludults. 

Ths Whiteoak Mountain fault marks the location where the Rome 

Formation has been thrust over the Chickamauga. This f a u l c  zone in the 

Rome cs;?be identified by the presence of fault breccia in which soils 

with faLrly thick clayey subsoils have formed and in which distance to 

paralithic saprolite is deep. The Chickamauga below the fault is 

di f fe r€- i  from the Chickamauga on the south side of the survey area. 

It seem t o  have a higher  siltstone and shale content, t o  have a lower 

limestone content, and to contain variable chert. Most of the soils 

are underlain by Cr horizons and not  lithic limestone rock. 

northernmost part of the survey area, north of the fault is underlain 

by younger formations of the Chickamauga and other younger formations 

that occur above the Chickamauga. 

The 
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SOIL-LANDF0R.M RELATIONSHIPS 

Soil-landform relationships are the most pronounced on the 

formations of the Conasauga Group where tilted and differentially 

weathered relatively impermeable shale and siltstone saprolites, p l u s  

slope gradient and slope shape, greatly affect surface and subsurface 

water flow. Soils with continuous argillic horizons occur only on 

slopes less than about 5% or 6%. Most soils on the Conasauga, up to 

slopes of about 40% to 4 5 % ,  are Ruptic-Ultic Dystrochrepts. Tl-pic 

Dystrochrepts occur on forest slopes exceeding 4 5 % .  Some soils on 

lower slope gradient, once severely eroded from agricultural activities 

and rei7eried back to forest, are also classified as Typic 

Dystrochrepts. Soil-landform relationships are less pronounced on the 

Knox. Permeable underlying rock and saprolite and dominazt karst 

geomorphic processes have allowed most water to infiltrate, giving rise 

to stable landform surfaces. Most soils on the Knox with slopes less 

than 405 are Typic Paleudults. Only on very steep slopes are there 

Typic Hapludults. Most Chickamauga landforms are relatively subdued 

and there is greater relationship of soils to geologic mszerials than 

to landforms. 

Topographic inversion on the Conasauga and Knox has resulted in 

old colluvial and alluvial soils being located on broad ridge tops and 

gentle sideslopes. 

topography with numerous large depressions are located on Chestnut 

Ridge. 

The most strongly developed areas of karst 

SOIL SURVEY BRIEF 

The ongoing soil survey and characterization projects at the ORR 

have several specific objectives. The major objectives are (1) to map 

soils in relation to bedrock formations on the site; (2) to evaluate 

landform stability, potential erosion, and drainage problems; and 

( 3 )  to develop interpretive materials for forestry and wildlife 

management, hazardous waste disposal, and other land-use planning. 



Intensive soil survey activities on the ORR were started in 1983  

:o provide a site-specific data base f o r  actual site development f o r  

low-level radioactive waste disposal. The initiation of the s o i i  

survey and characterization project was prompted by lack of  data as 

w e l l  as by the limited applicability of existing data. Soil survey 

reports of Anderson and Roane counties (where the ORR is lociited) were 

the only available sources f o r  soil information at the time. However, 

the Anderson County soil survey was made during the 1970s at a map 

scale of 1 : 1 5 , 8 4 0 . ’  The report provides only estimated physical and 

chemical data of each s o i l  series. The Roane County soil survey was 

Gade during the 1930s and published at a scale of 1:G8,000 on a 

planimetric base .  lo 

o S s o l e t e  or nonexistent. For intensive and detailed site planning, 

soil mapping with more detail is required, and eventually a site- 

s7ecific data base is needed to plan for actual site development or 

intensive land use. Several intensive s o i l  surveys of the OB, have 

been recently made for waste management projects. For land-use and 

soil-conservation planning, the Roane County portion of the Bear Creek 

area was surveyed at a scale of 1:12,000 (Fig. 1). The soil survey of 

the West Chestnut Ridge site and Solid Waste Storage Areas 6 and 7 

(SXSA-6 and SWSA-7) was con2ucted at a scale of 1 : 2 , 4 0 0 ,  and the Lou- 

Level Waste Disposal Development and Demonstration (LLVDDD) site was 

napped at a scale of  l:l,200.8111-13 

different soils is required for site-specific research projects, maps 

of small areas have been made at a scale of 1:260. 

Interpretations in the report are therefore e i t h e r  

h%en precise location of 

Individual soils and map units were established within a 

hierarchical framework. For each soil, highest priority was given to 

soil morphology, which is related to (and l a r g e l y  controlled by) 

bedrock formation, hydrology, and geomorphic processes, all of which 

define the soil system. To establish mapping units, each soil was 

subdivided according t o  landform configuration and slope g r a d i e n t ,  

wetness, and erosion class. During mapping, soil profiles were 

exposed by barrel auger. For characterization, pits were prepared c3t 

least 3 m deep or to backhoe-refusal depth if less than 3 m. A l l  mrijor 
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soils were described and sampled according to the methodology of the 

Revised S o i l  Survey Manual. Most of the soil characterization was 

performed by Department of Plant and Soil Science, The University of 

Tennessee, Knoxville, through a research and development subcontract 

with the ESD at ORNL. Soil characteristics including physical, 

chemical, mineralogical, and engineering properties were determined- 

not only for the control section of soil profiles but also for the 
saprolite zone. 14,lS 
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Stop 1. Chickamauga Unit A ,  B, C ,  and D Soils 

- -  

Soil series no.: 75D3. 

Location: OM. About 800 ft north of the intersection of Bethel 
Valley Road and Route 9 5 .  On the east side of Route 95, part of the 
way around the first curve. 

Classification: Typic Hapludalfs; fine, mixed, thermic. 
Geomorphic position: Lower sideslope of upland. 
Slope and aspect: 12 to 25% southwest. 
Parent material(s): 
Vegetation: Old field succession pine and cedars. 
Described by: Lietzke. 
Date: March 21, 1988. 

Unit A of Chickamauga. 

Oi 

A 

AP 

Et 

BC 

CB 

C 

Soil Description 

4 to 0 cm; leaves and needles. 

0 to 4 cm; very dark brown ( 1 O ” R  3 / 3 )  silt loam; moderace firre 
granular structure; very friable; common fine roots; 10 zo 1 5 %  
chert fragments; clear wavy boundary. 

4 to 12 cm; yellowish brom (10’111 5 / 4 )  cherty silt loar.: wezk 
mediurr: granular structure; friable; comnor, medium and f i = e  
roots; 15 to 20% chert fragments; abrupt waxy boundary. 

12 to 35 cm; yellowish red (5YR 5 / 8 )  clay: moderate medi.x, 
subangulzr blocky structure; firm; peds coated with st:rcr.p 
brown (7.51% 5 / 6 )  clay; few fine roots; 10 to 15% chert 
fragments; clear wavy boundary. 

35 to 60 cm; yellowish red ( 5 Y R  5/8) silty clay loam; we& 
coarse subangular blocky structure; very firm; peds coaced wich 
thick strong brown (7.51R 5/6) clay; brownish yellow (lOiR 6 / 6 )  
saprolite colors in ped interiors; f e w  fine roots; 10 to 15% 
chert fragments; gradual wavy boundary. 

60 to 104 cm; red (2.5YR 4/8) and brownish yellow (1OE’R 6/8) 
saprolite that easily crushes to silty clay; very firm; strong 
brown (7.5YR 5/6) clay flows in cracks and pores; few fize 
roots ;  less than 10% chert fragments; gradual wavy boundary. 

104 t o  122 cm; brownish yellow (1OYR 6/8) and red (2.5YR 4 / 8 )  
saprolite that easily crushes to silty clay or silty clay loar;;  
very firm; light gray (1OYR 7/2) vertical flow zones; yellowish 
red (5YR 5/81 and strong brown (7.5YR 5/6) clay plugged areas; 
few fine roots; less than 5% chert fragments; abrupt wa\T 
boundary. 
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Cr 122 crn; hard oxidized and partially leached limestone; pH 7.8 
at contact. 

Note: In-place chert layer at 104 cm, which perches water aboi-e it. 
Upper part of Bt has thin B/E horizon. 

S o i l  series no.: 88D3. 

Location: ORR. Transect parallel to Route 95 from corner of Bethel 

Classification: Typic Hapludalfs; fine, mixed, thermic. 
Geomorphic position: Upland sideslope. 
Slope and aspect: 12 to 15% slopes. 
Parent material(s): Residuum from lower part of Unit B Chickamauga. 
Vegetation: Pines and cedars of severely eroded old field succession. 
Described by: Lietzke. 
Date: March 21, 1988. 

Valley Road on east side. 

Soil Description 

Oi 2 to 0 cm; leaf litter, pine needles, and moss. 

A 0 to 4 cm; black (1OJ’R 2 / 1 )  cherty silt loam; strong fine 
granular structure; very friable; common fine and medium roots; 
15 to 20% chert fragments from slopes above; abrupt way- 
boundary. 

BC 4 to 36 cm; dark red ( 2 . 5 1 1 1  3/6) clay; strong medium angular 
blocky structure; very firm; few medium roots; no fragments; 
clear w a w  boundary. 

C 36 to 68 cm; reddish brown ( 2 . 5 1 %  4 / 4 )  saprolite that easily 
crushes to silty clay loam; firm; few fine roots; clear waxy 
boundary. 

Cr 68 to 75 cm; reddish brown (2.SYR 4 / 4 )  saprolite that crushes 
to silt loam; firm with very firm areas. 

Soil series no. : 80 

Location: O R R .  Corner of Bethel Valley Road and Route No. 95 and then 

Classification: Lithic and (Paralithic) Hapludalfs; fine, mixed, 

Geomorphic position: Upland sideslope. 
Slope and aspect: 5 to 12% southeast. 
Parent material(s): 

north parallel t o  Route 95 on east side of  road. 

thermic. (Solway?) 

Residuum of upper Unit B Chickamauga. 
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Vegetation: Severely eroded old field succession of pines, cedzlrs, and 

Described by: Lietzke. 
Date: March 2 1 ,  1988 

hardwoods. 

Soil Description 

Oi 2 to 0 cm; leaf litter. 

A 0 to 6 cm; dark reddish brown (5YR 2/2) silt loam; strong fine 
granular structure; very friable; many fine roots; less than 5 %  
fragments; clear w a v y  boundary. 

Bt 6 to 28 cm; dark reddish brown (2.5YR 3 / 4 )  clay; strong medium 
and coarse subangular blocky structure; friable; dark reddish 
brown ( 5 S R  3/3)  ped coatings; common fine and medium r o o z s ;  
l e s s  than 5% fragments; abrupt inclined boundary. 

R 28 cm; reddish limestone with interbedded oxidized and 
partially leached parafithic shale. 

Soil series no.: 81 

Locarion: Om. Corner of Bethel Valley road and Route 95, abo-t 53 ft 

Classification: Lithic Hapludalfs; fine, mixed, thermic in eroded 

Geomorphic position: Upland shoulder and sideslope on north s i d e  of 
So, 67 elongated knobs. 
Slope  and aspect: 20 to 25% north. 
Parent material(s): Unit C of Chickamauga. 
Vegetation: Pines, cedars, and hardwoods typical of old f i e l d  

Described by: Lietzke. 
Date: March 21, 1988. 

fron? pit for No. 87 soil. 

areas; and Lithic Argiudolls in uneroded areas. 

succession. 

Soil Description 

Oi 4 to 0 cm; leaf litter and needles. 

A 0 to 6 em; very dark brown (1OYR 2 /2 )  silty clay loam; strong 
fine granular structure; very friable; common fine and nediw. 
roots; 5 to 10% l a g  chert from Unit D; clear w a v y  boundary. 

Btl 6 to 18 cm; yellowish brown (1OYR 5/6) clay; moderate medium 
subangular blocky structure; very firm; common fine and medium 
roots; few limestone fragments; clear wavy boundary. 
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Bt2 18 to 38 cm; light olive brown (2.5Y 5/ 6 )  clay; moderate medi.x.  
subangular blocky structure; very firm; brown (1O’iR 5 / 3 )  ped 
coatings; few fine and medium roots; few limestone fragmeriLs: 
abrupt irregular and inclined boundary. 

R 38 cm; grayish limestone. Depth to rock varies from less than 
10 cm to about 50 cm within small pit. 

Soil series no.: 87. 

Location: ORR. Corner of Bethel Valley and Route 9 5 .  
Classification: Typic Paleudults; clayey, mixed, thermic, 
Geomorphic position: Upland upper sideslope. 
Slope and aspect: 5 to 12% southwest. 
Parent material(s): 
Vegetation: Old field successional pines. 
Described by: Lietzke. 
Sampled by: Lietzke and Timpson. 
Date: ?larch 21, 1988. 

Unit D residuum of Chickamauga. 

Soil Description 

Oi 

E 

E/B 

Bt1 

Bt2 

4 to 0 cm; leaf litter and pine needles. 

0 to 7 cm; grayish brown (1012 5/ 2 )  very cherty silt loam; very 
friable; common fine roots; many pores; 50 to 60% chert 
fragments; clear wavy boundary. 

7 to 20 cm; light yellowish brow (1013 6 / 4 )  E part and strong 
brown (7.51’R 5 / 6 )  B part; very cherty silt loam; weak fine 
subangular blocky structure; very friable; common fine and 
medium roots; many pores; 35 to 50% chert fragments; abrupt 
wavy boundary. (Base of  old plow layer.) 

20 to 58 cm; red (2.5YR 4 / 8 )  silty clay loam; moderate mediuni 
subangular blocky structure; friable; few brownish yellow 
remnant saprolite colors in ped interiors; peds coated with red 
(2.5YR 4/6) clay; few fine and medium roots; 5 to 10% chert 
fragments; gradual wavy boundary. 

58 to 91 cm; yellowish brown (1OYR 5 / 6 )  ped interiors with 
thick red (2.5YR 4 / 8 )  clay films; silty clay loam or silty 
clay; moderate medium subangular blocky structure; firm; few 
fine roots; many pores; 5 to 10% chert fragments; diffuse wavy 
boundary. 
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BC1 9 1  t o  158 c m ;  mixed o l i v e  ye l low (2.SY 6/6)  and l i g h t  ye l loh- i sh  
brown (2.5Y 6 / 4 )  matrix v i t h  r e d  (2.5YR 4 / 8 )  s t r e a k s ;  s i l t y  
c l a y  l o a a  or s i l t y  c l a y ;  moderate medium and coa r se  subangular  
b locky  s t r u c t u r e ;  f i r m ;  t h i n  r e d  (2.51% 4 / 8 )  c lav  f i l m s  on mos: 
ped f a c e s ;  f e w  f i n e  r o o t s ;  many p o r e s ;  10 t o  15% c h e r t  
f ragments ;  d i f f u s e  wavy boundary.  

BC2 158 t o  207 cm; mixed o l i v e  ye l low (2.5Y 6/6) and red  (2.511: 
4 / 8 ) ;  c h e r t y  s i l t y  c l a y  loam o r  s i l t y  clay; moderate c o a r s e  
p a r t i n g  t o  medium subangular  b locky  s t r u c t u r e ;  firm; t h i n  
ye l lowish  r e d  (5YR 5/8)  c l a y  films on most ped f a c e s ;  few f i n e  
r o o t s ;  many p o r e s ;  25 t o  35% o r i e n t e d  c h e r t  f ragr ren ts ;  d i f f u s e  
w a x y  boundary. 

CB1 207 to 280 cm; mixed o l i v e  ye l low ( 2 . 5 Y  6 / 6 )  and red 
(2.5YR 4 / 8 ) ;  c h e r t y  s i l t y  c l a y  loam; weak c o a r s e  subangular 
blocky s t r u c t u r e ;  v e r y  f i r m ;  t h i n  y e l l o w i s h  r e d  (5':'R 5 / 8 )  c l a y  
f i l m s  on some ped f a c e s ;  l i g h t  g ray  (105% 7/2) i n  f low zone 
s t r e a k s ;  few f i n e  r o o t s ;  many t u b u l a r  p o r e s  t o  a3out  260 c n ;  
15  t o  25% o r i e n t e d  c h e r t  f r agmen t s ;  d i f f u s e  w a x y  boundary 
(bortom o f  p i t ) .  

e 1  280 t o  310 cm; mixed red (2.5YR 4 / 8 )  and yellowis'r. r e d  
(5173 5/6)  s a p r o l i i e  t h a t  e a s i l y  c rushes  t o  s i l t y  c l a y  o r  s i l t y  
c l a y  loam; ve ry  firm; t h i n  ye l lowish  r e d  (51X 5 / & \  clay i n  so re  
f a c e s  and i n  p o r e s ;  l i g h t  g ray  ( 1 O Y R  7/2)  i d e n t i f y i E g  f l o w  
zones i n  t h e  s a p r o l i t e ;  10 t o  15% c h e r t  f ragments  ( a u g e r e d ) .  

Note:  BC1 was subdiv ided  i n t o  B C l l  ( 9 1  t o  124 c m )  and BC12 (124 t o  
158  c m )  f o r  sampling pu rposes .  
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Stop 2 .  Chickamauga Unit A Colluvial and Residual Soils 

Soil series no.: 75 Inclusion 

Location: O N .  Chestnut Ridge Transect. First pit north of 

Classification: Typic Hapludults; loamy-skeletal, siliceous, thermic. 
Geomorphic position: Upland shoulder and upper sideslope. 
Slope and aspect: 2 0 - 2 5 %  southwest. 
Parent material(s): 
Vegetation: Chestnut oak. 
Described by: Lietzke. 
Date: March 21, 1988. 

Bethel Valley Road along telephone line. 

Chert bed in upper Unit A of  Chickamauga. 

Soil Description 

Oi 4 to 0 cm; leaves, needles and root mat. 

A 0 to 14 cm; very dark grayish brown ( 1 O Y R  3/2) extremely cherty 
silt loam; moderate fine granular structure; very friable; many 
fine roots; 75 to 85% chert fragments; clear wavy boundary. 

E 14 to 40 cm; grayish brown (1OYR 5 / 2 )  extremely cherty silt 
loam; weak fine granular structure; very friable; many fine and 
medium roots; 70 t o  80% chert fragments; clear wax. boundary. 

Bt 40 to 85 cm; brown (1OYR 5/3) and yellowish brown ( 1 O ’ i R  5 / 4 )  
esrremely cherty silt loam or silty clay loam; clay bridging 
between chert fragments; few fine roots; 85 to 90% chert 
fragments; abrupt irregular boundary. 

C or CR 85 to 100 cm; open rubble of chert; highly fractured; fractures 
probably filled with calcium carbonate at one time. 

Soil series no.: 69 ( 5 4 1 ) .  

Location: ORR. Chestnut Ridge Transect. Second p i t  north of 
Bethel Valley Road. 

Classification: Typic or Ultic Hapludalfs (Fragihapludalfs); 
loamy-skeletal, siliceous, thermic. 

Geomorphic position: Old gully fill on upland sideslope. 
Slope and aspect: 12 to 25% southwest. 
Parent rnaterial(s): Colluvium from Unit A of Chickamauga. 
Vegetation: Edge of woods with pines and oaks and a few poplars. 
Described by: Lietzke . 
Sampled by: Lietzke and Timpson. 
Date: March 2 2 ,  1988. 



3 1  

S o i l  D e s c r i p t i o n  

. .  

O i  

A 

El 

E 2  

B t l  

B t 2  ( x )  

2 B t 3  

2BC 

2CB 

2Cl 

2c2 

4 t o  0 cm; l e a f  l i t t e r  and r o o t  m a t .  

0 t o  2 cm; very  dark g r a y i s h  brown (101% 3 / 2 )  ext remely  c h e r t y  
s i l t  loam;  moderate f i n e  g r a n u l a r  s t r u c t u r e ;  very  f r i a b l e ;  many 
f i n e  and medium r o o t s :  60 t o  70% c h e r t  f ragments ;  c l e a r  w a \ y  
boundary. 

2 t o  23 cm; brown ( 1 O y R  5/3) v e r y  cherty s i l t  loam; weak f i n e  
g r a n u l a r  s t r u c t u r e ;  ve ry  f r i a b l e ;  many f i n e  and medium r o o t s ;  
65 t o  50% c h e r t  f ragments ;  g radua l  wavy boundary. 

23 to 40 cm; p a l e  brotin ( 1 O Y R  6 / 3 )  very  c h e r t y  s i l t  loam; weak 
f i n e  g r a n u l a r  s t r u c t u r e ;  ve ry  f r i a b l e ;  many f i n e  and medium 
r o o t s ;  40 t o  4 5 %  c h e r t  f ragments ;  g radua l  wavy boundary. 

40 t o  80 cm; s t r o n g  brown (7.5YR 4 / 6 )  very c h e r t y  silty clay 
loam; moderatr  fine subangular  b locky  s t r u c t u r e ;  f r i a b l e ;  
common f i n e  r o o t s ;  40 t o  50% c h e r t  f ragments ;  g radual  wa\y 
boundary. 

80 to 110 ern; s t r o n g  brown (7.5112 4 / 6 )  extremely c h e r t y  silty 
c l a y  loan ;  moderate f i n e  subangular  blocky s t r u c t u r e ;  f r i a b l e  
b u t  w i th  about  40% f i rm  and b r i t t l e  a r e a s ;  brown ( 7 . 5 Y R  4 / 4 )  
c l a y  or! p e d  f a c e s ,  fragment s u r f a c e s ,  and b r i d g i n g  between 
f ragments ;  l i g h t  ye l lowish  brown (10’111 6 / 4 )  s k e l e t a n s  a s  
v e r t i c a l  s t r e a k s ;  corrmon f i n e  r o o t s ;  40 t o  50% chert:  f r agmen t s ;  
abrupt  w a x y  boundary. 

110 t o  1 2 9  cm; dusky r e d  (10R 3 / 3 )  c l a y ;  moderate medium 
p r i s m a t i c  s t r u c t u r e ;  ve ry  f i r m ;  few f i n e  r o o t s  l e s s  t han  5% 
c h e r t  f ragments ;  c l e a r  wavy boundary. 

1 2 9  t o  1 7 0  e m ;  r e d d i s h  b lack  (10R 2/1) t o  very  dusky r e d  
( 1 0 R  2 / 2 )  c l a y ;  weak coa r se  p r i s m a t i c  s t r u c t u r e ;  very  f i r m ;  few 
f i n e  r o o t s ,  no f ragments ;  a b r u p t  wavy boundary (base  of 
stratum). 

170 t o  189 cm; strong brown (7.5YR 4 / 6 )  and dusky r e d  (10R 3 /2 )  
s a p r o l i t e  t h a t  e a s i l y  c rushes  t o  c l a y ;  very  f i r m ;  few f i n e  
roots; pH 6.4; no f ragments ;  a b r u p t  w a v y  boundary. 

189 t o  220 cm; o l i v e  brown (2.5Y 4 / 4 )  s a p r o l i t e  t h a t  e a s i l y  
c rushes  t o  c l a y ;  ve ry  f i r m ;  f e w  f ine  r o o t s ;  no f ragments ;  
ab rup t  w a v y  boundary. 

220  t o  248 cm; weak red (2.5YR 412) s a p r o l i t e  with o l i v e  ye l low 
and dusky red  s t r e a k s  t h a t  e a s i l y  c rushes  t o  c l a y ;  very f i r m ;  
few f i n e  r o o t s ;  no f ragments .  
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2Cr 2 4 8  to 2 5 2  cm; dark reddish gray hard oxidized and partially 
leached saprolite; slight effervescence with acid. 

Note: The pit cuts across an old colluvium filled gully. Thickness of 
colluvium ranges from 50 cm to about 130 cm around pit. 

'Soil series no.: 75D. 

Location: ORR.  Chestnut Ridge Transect. Third pit north of Bethel 

Classification: Typic Hapludalfs; fine, mixed, thermic. 
Geomorphic position: Upland mid-sideslope 
Slope and aspect: 12 to 25% southwest. 
Parent material(s): 
Vegetation: Oaks and white pine. 
Described by: Lietzke. 
Sampled by: Lietzke and Timpson. 
Date: March 22, 1988. 

Valley Road. 

Unit A of Chickamauga. 

Soil Description 

Oi 5 to 0 cm; leaf litter. 

A 0 to 15 cm; dark brown (1OYR 3 /3 )  cherty silt loam; strong fine 
granular structure; very friable; many fine and medium roots; 
1 5  to 25% chert fragments; clear wavy boundary. 

E 15 to 2 3  cm; brown (7.5YR 5 / 4 )  cherty silt loam; moderate fine 
granular structure; very friable; common medium roots; 1 5  to 
25% chert fragments; clear wavy boundary. 

B/E 2 3  to 44 cm; strong brown (7.5YR 5/6) B part and light brown 
(7.5yR 6 / 4 )  E part; cherty silty clay loam; moderate fine 
subangular blocky structure; very friable; common medium roots; 
15 to 20% chert fragments; clear wavy boundary. 

Btl 44  to 80 cm; red (2.5YR 4 / 6 )  silty clay loam; strong coarse 
subangular blocky parting to strong medium and fine subangular 
blocky structure; friable; light brown (7.5YR 6 / 4 )  skeletans 
along some primary ped faces in upper part; common fine and 
mediun roots; 10 to 15% chert fragments; clear wavy boundary. 

Bt2 80 to 98 cm; dark reddish brown (2.5YR 3 / 4 )  clay; strong coarse 
prismatic parting to moderate coarse subangular blocky 
structure; very firm; light brown (7.5YR 6 / 4 )  pressure faces on 
prisms; black manganese specks in ped interiors; few fine and 
medium roots; 5 to 10% oriented chert fragments; clear wavy 
boundary. 



33 

BC 98 t o  120 cm; dusky r e d  (10R 3 / 2 )  c l a y ;  weak medium p r i s m a t i c  
s t r u c t u r e ;  ve ry  f i r m ;  few f i n e  r o o t s ;  no f ragments ;  ab rup t  r*.a-\y 
boundary. 

CB 120 t o  150 cm; dark  r edd i sh  brown (5YR 3 / 4 )  s a p r o l i t e  t h a t  
e a s i l y  c rushes  t o  c l a y ;  very  f i r m ;  many t u b u l a r  p o r e s ;  f e w  f i n e  
roots; no f ragments ;  g radua l  wavy boundary. 

C 150 t o  158 cm; r e d d i s h  brown (5YR 4 / 3 )  s a p r o l i t e  t h a t  e a s i l y  
c rushes  t o  c l a y ;  v e r y  firm; few f i n e  r o o t s ;  common t u b u l a r  
p o r e s ;  ab rup t  w a v y  boundary. 

R 158 cm; l i g h t  g ray  and maroon l imes tone .  

No te :  Depth t o  rock i n  p i t  i s  96 t o  150 c m  i n  pedon and h i g h l y  
i r r e g u l a r .  Lower p a r t  of p i t  has  colluvium over  residuum 
(No. 5 4 1 ) .  Some a r e a s  i n  t h e  p i t  have a t h i n  C r  ho r i zon  over 
r o c k ,  
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Stop 3 .  Geomorphology Study Site 

Soil series no.: 62-63. 

Location: ORR. Chestnut Ridge Transect. Pit at intersection of 

Classification: Typic Paleudults; clayey or clayey-skeletal, 

Geomorphic position: Upland crest of middle ridge of Chestnut Ridge. 

Gas Line Road and telephone line. 

kaolinitic, thermic. 

(ancient lower-side slope before topographic inversion in late 
Tertiary or early Pleistocene. 

Slope and aspect: 12 to 25% west. 
Parent material(s): Uppermost Chepultepec and lowermost Longviev 
fragmented residuum. 

Vegetation: Oaks. 
Described by: Lietzke. 
Sampled by: Lietzke, Ammons, and Timpson. 
Date: March 22, 1988. 

Soil Description 

Oi 

A 

E 

B t l  

Bt2 

5 to 0 cm; leaf litter and root mat. 

0 to 4 cm; very dark  grayish brown (1OYR 3/2)  extremely cherty 
silt loam; moderate fine granular structure; very friable; many 
fine and medium roots; 5 0  to 60% chert fragments; clear w a x y  
boundary. 

4 to 28 cm; very pale brown (1OyR 7 / 4 )  very cherty silt loam; 
weak fine granular structure; very friable; common fine and 
medium roots; 35 to 50% chert fragments; clear wavy boundary. 

28 to 56 cm; yellowish red (5YR 5 / 8 )  very cherty clay or very 
cherty clay loam; moderate medium subangular blocky structure; 
firm; yellowish red (5YR 5/8) clay films on ped faces; c o m o n  
fine and medium roots; 30 to 40% chert fragments; gradual w a x y  
boundary. 

56 to 160 cm; mottled red (10R 4 / 8 )  and brownish yellow 
(1OYR 6 / 8 )  very cherty clay; weak coarse subangular blocky 
structure; very firm; yellowish red (5YR 5/8) clay films on ped 
faces; few fine roots; 35 to 4 5 %  chert fragments; gradual wavy 
boundary. (Most of the primary soil colors are inherited from 
the saprolite.) 
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Bt3 160 to 200 cm; mottled red (10R 4 / 8 )  and brownish yellow 
( 1 O Y R  6 / 8 )  and relict light gray (1OYR 7/2) f loc :  zones; very 
cherty clay; weak coarse subangular blocky structure; very 
firm; yellowish brown ( 1 O Y R  5/81 clay films on ped faces aEd 
coating light gray areas; few fine roots; 35 to 45% chert 
fragments; gradual wavy boundary. (Most of the primary soil 
colors are inherited from saprolite colors.) 

Sote: The Bt2 was subdivided for sampling purposes into three 
sections and labeled as follows: Bt21 56 to 92 cm, Bt22 (92  to 
130 em), and Bt23 (130 to 160 cm). 

Soil series n o . :  Sinkhole Pit 

Location: O M .  Chestnut Ridge Transect. Intersection of Gas Line 

Classification: Typic Hapludults; fine-silty, mixed or siliceous, 
Road and telephone line. First pit south of intersection. 

thermic. Geomorphic position: Bottom of partially breached upland 
karst depression 

Slope and aspect: 2 to 5% south. 
Parent material(s): 
'Zegetation: Hardwoods. 
Dsscribed by: Lietzke. 
Date: April 22, 1988. 

Loess over ancient cherty paleosol. 

Soil Description 

Oi 5 to 0 cm; leaf litter and root mat. 

C 0 to 10 cm; yellowish red (5YR 4 / 6 )  cherty clay loam; moderate 
fine granular structure; very friable; common fine arid medium 
r o o t s ;  many pores; 15 to 25% chert fragments; abrupt wavy 
boundary. (Overwash from pipeline construction.) 

.4 10 to 20 cm; olive brown (2.51'  4 / 3 )  silt loam; weak fine 
granular structure; very friable: common fine and medium roots; 
many pores; 5 to 10% chert fragments; clear wavy boundary. 

E 20 to 33 cm; light olive brown (2.5Y 5 / 4 )  silt loam; weak 
medium subangular blocky structure; very friable; common fine 
and medium roots; many pores; less than 5% chert fragments; 
clear wavy boundary. 

c 

.. - 
Btl 33 to 67 em; light olive brown (2.5Y 5/6) silt loam or silty 

clay loam; moderate medium subangular blocky structure; very 
friable; common fine and medium roots; many pores; less than 5% 
chert fragments; clear wavy boundary. (Base of loess.) 
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67 to 7 9  cm; mixed light olive brown (2.5’1’ 5 / 4 )  and yellovish 
brown (1OYR 5 / 4 )  cherty silty clay loam; weak medium subangular 
blocky structure; friable; few fine roots; comori pores; 15 to 
2 5 %  chert fragments; gradual wavy boundary. (Xixed zone.) 

79 to 90 cm; light brownish gray (2.5Y 6 / 2 )  cherzy silt loam or 
cherty silty clay loam; weak medium subangular blocky 
structure; friable; few fine roots; common pores; 2 5  to 35% 
chert fragments; gradual wavy boundary. (Old A horizon.) 

90 to 104 cm; light brownish gray (2.W 6 /2 )  very cherty silt 
loam or very cherty silty clay loam; weak medium subangular 
blocky structure; friable; few light olive brown ( 2 . 5 Y  5/6) 
drainage mottles; few fine roots; common pores; 30 to 50% chert 
fragments; gradual wavy boundary. 

104 to 115 cm; light brownish gray (2.5’1’ 6 / 2 1  excremely cherty 
silty clay loam; weak medium subangular blocky structure 
tending towards massive; very firm; cracks, ped faces, and 
pores coated with yellowish brown (101% 5 / 8 )  and strong brown 
(7.5YR 4 / 6 )  i r o n  plasma; few fine roots; few pores; greater 
than 50% chert fragments. 

Standing water in p i t  at 115 cm, probably perched. 
Parent materials are recent subsoil overwash, thin cherty slope 
wash ( A  horizon) over loess over cherty slope wash over ancient 
cherty paleosol (similar to the ancient cherty paleosol in the 
next pit to the south). 

Soil series no.: 7 2 2 .  

Location: ORR. Chestnut Ridge Transect. Pit No. 5 from Bethel Valley 

Classification: Typic Paleudults; loamy-skeletal, siliceous, thermic. 
Geomorphic position: Upland crest of broad ridge into which a 

Slope and aspect: 12 to 2 5 %  southwest. 
Parent material(s): Ancient Tertiary colluvium over lowermost Newala 

Vegetation: Pines, oaks, with scattered poplar. 
Described by: Lietzke. 
Sampled by: Lietzke and Timpson 
Date: March 22, 1988 

Road. 

depression has formed. Ancient toeslope colluvium. 

residuum. Considerable chert in upper profile is dolomoldic. 
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Soil Description 

. .  

Oi 

A 

El 

E 2  

Bt 

2 E  

2Bt 

Note: 

4 to 0 cm; leaf litter and root mat. 

0 to 6 cm; dark grayish brown ( 2 . 5 1 %  4/2) extremely cherty si:: 
loam; moderate fine granular structure; very friable; many f i m  
and medium roots; many pores; 60 to 7 5 %  chert fragments; clear 
waxy boundary. 

6 to 2 0  cm; brown (1OYR 5 / 3 1  very cherty silt loam; weak fine 
granular structure; very friable; common fine and medium roots; 
many pores; 40 to 50% chert fragments; gradual w a x 7  boundary. 

20 to 60 cm; yellowish brown (1OYR 5 /41  very cherty silt loan.; 
weak fine subangular blocky structure; very friable; few fine 
and medium roots; many medium and large pores; gradual wavy 
boundary. 

60 to 170 cm; strong brown (7.5111 5 / 5 )  extremely cherry silty 
clay loan; weak medium subangular blocky structure; friable; 
clay bridging between fragments and some brittle areas with 
pale brown (10YR 6/3) skeletans; few fine roots; many large sr.6 
medium p o r e s  from ants, termites and roots; 65 to 75% chert 
Eragments; clear wavy boundary. 

170 to 180 cm; strong brown (7.512 5/81 very coarse sandy loa,; 
massive; very friable; some clay bridging between fragments; 
fek- fine roots; many pores; 90% chert fragments ( 2  to 10 mm); 
abrupt irregular boundary. 

180 to 210 cm; red (2.5YR 4 / 8 )  very cherty clay with brownish 
yellow ( 1 O Y R  6/8)  mottles; moderate medium subangular blocky 
structure; very firm; f e w  fine roots; 35 to 50% chert 
fragments. (Large fragments prevented deeper invescigation.) 

Bt horizon subdivided into Btl (60 to 110 cm) and B t 2  (110 to 
170 cm) for sampling purposes. Part of Bt is f r a g i c .  Part of 
pedon consists of old groundhog hole? Old stump filling is also 
present in part of pit wall, which was once a termite or ant 
colony given the large open pores. Most chert in colluvium is 
from the Copper Ridge, Chepultepec and Longview formations. 
Chert is mostly highly weathered and can be easily broken 
without too much e f f o r t .  Many chert faces are coated with red 
iron plasma. Iron plasma has penetrated oolitic chert. These 
soils were mapped only on broad upland ridges. 
soils in Anderson County were probably mapped as "Bodine." 

Areas of these 



Soil series no.: 68. 

Location: ORR. Chestnut Ridge Transect. Pit KO. 4 from Bethel l’alle;: 

Classification: Typic Paleudults; loamy-skeletai or clayey-skeletzl or 

Geomorphic Position: Upland upper sideslope (once lower sideslope of  

Slope and aspect: 1 2  to 25% southwest. 
Parent material(s): Thin ancient colluvium over lowermost Newala 

Vegetation: 
Described by: Lietzke. 
Sampled by: Lietzke and Timpson. 
Date: March 22, 1988. 

Road. 

clayey, siliceous or kaolinitic, thermic. 

ancient Tertiary landform before Pleistocene topographic inversion). 

---% . residuum. -- 
Pines and chestnut oak with sourwood and black gum. 

Oi 

El 

E2 

B/E 

B t l  

Bt2 

Soil Description 

5 to 0 cm; l e a f  litter and root mat with less than 2-cm A 
horizon. 

0 to 15 cm; grayish brown (2.5YR 5/2) very cherty silt loam; 
weak fine granular structure; very friable; common m e d i m  and 
fine roots; 40 to 50% chert fragments; grzdual waly boundary. 
(2-cm-thick A horizon is included.) 

15 to 4 3  cm; light yellowish brown (2.51% 6 / 4 )  very cherty silt 
loam; weak fine granular structure; very friable; few medium 
and fine roots; 30 to 40% chert fragments; gradual wavy 
boundary. 

4 3  to 7 4  cm; strong brown (7.5YR 5/8) B part and brownish 
yellow (101% 6/6) E part; cherty silty clay loam; moderate fine 
subangular blocky structure; very friable; few fine and mediurr. 
roocs; 30 to 40% chert fragments; gradual wavy boundary. 

7 4  to 130 cm; red (2.5YR 4 / 8 )  with brownish yellow ( 1 O Y R  6/8) 
saprolite colors increasing in the lower part; cherty clay; 
moderate medium and fine subangular blocky structure; firm; 
yellowish red (51% 5/8) clay films on ped faces: few fine 
roots; 30 to 40% chert fragments; gradual wavy boundary. 

130 to 170 cm; red (2.5YR 4 / 6  and brownish yellow (1OYR 6/8) 
saprolite colors; cherty clay; moderate medium subangular 
blocky structure; very firm; yellowish red (5YR 5/8) clay films 
on ped faces; few fine roots; 30 to 40% chert fragments; 
gradual w a v y  boundary. 
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B t 3  170 t o  180 cm; brownish yellow ( 1 O Y R  6/8) and red ( 2 . 5 1 3  4 / 6 j  
saprolite colors; cherty clay-; weak medium subangular blocky 
structure; very firm; yellowish red (5YR 5 /8 )  clay filns on p i 2  
f a c e s ;  fer; fine roots; 30 to 40% chert fragments. Largi: cher: 
fragments precluded deeper investigation. 

Note :  The Btl horizon was subdivided into two sections for sampling 
purposes .  Btll ( 7 4  to 94 cm) and Bt12 (94  to 130 cm). This 
soil contains much oolitic chert which is highly weathered a n t  
quite s o f t .  Most chert in the lower Newala is soft and can bi 
cut with a spade o r  broken by a barrel auger, 
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Stop 4 .  Chepultepec Residual and Colluvial Soils 

Soil series no.: 6 2 E  

Location: ORR.  Chestnut Ridge Transect. Second pit north of Gas Line 

Classification: Typic Hapludults; clayey, mixed, thermic. 
Geomorphic position: Upland mid sideslope. 
Slope and aspect: 25 to 45% west-northwes:. 
Parent material(s): Chepultepec residuum. 
Vegetation: Chestnut, red and white oak. 
Described by: Lietzke. 
Sampled by: Lietzke, Ammons and Timpson. 
Date: March 2 3 ,  1988 

Road and telephone line intersection. 

Soil Description 

Oi 

E 

E/B 

Btl 

Bt2 

BC 

5 to 0 cm; leaf litter and root mat. 

0 to 17 cm; pale olive ( 5 Y R  6/3)  cherty loam; weak fine 
granular structure; very friable; many fine and medium roox; 
many pores: 15 to 25% chert fragmenrs; gradual wavy boundzry. 

17 to 40 cm; olive yellow (2.5YR 6/6) E part and yellowish 
brown (101T 5/6) B part; cherty loam; weak fine granular 
structure; very friable; many fine and medium roots; many 
pores; 15 to 25% chert fragments; gradual wavy boundary. 
(Lower boundary contains B/E horizon.) 

40 to 69 cm; yellowish red (5YR 5/8) clay or clay loam; 
moderate fine subangular blocky structure; friable; common 
medium and fine roots; many pores; 5 to 10% chert fragments: 
gradual wavy boundary. 

69 to 99 cm; yellowish red ( 5 Y R  5/8) with red (2.5111 4 / 8 )  and 
yellowish brown (1OYR 5/6) saprolite colors; clay or c l a y  loam; 
moderate fine subangular blocky structure; firm; yellowish red 
(5YR 5 / 8 )  clay films on all ped faces; common medium and fine 
roots; many pores; 5 to 10% chert fragments; gradual wavy 
boundary. 

99 to 139 cm; brownish yellow (1OYR 6/6) and red (2.51% 4 / 8 )  
saprolite colors; clay or clay loan; weak coarse subangular and 
angular blocky structure; very firm; red (2.5YR 4/8) clay films 
on many ped faces and coating large pores; few fine roots; =any 
pores; 5 to 10% chert fragments; gradual wavy boundary. 
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CB 

c1 

c2 

139 to 187 cm; yellowish brown (1OYR 5/8) saprolite thai easil;; 
crushes to silty clay loam; angular blocks from fractured 
saprolite; very firm; strong brown (7.5YR 5/6) clay flows on 
most faces; water flow zones with light gray (1OYR 7 / 1 )  
interiors and olive yellow (2.5Y 6/8) exteriors; few fine 
roots; many pores; clear wavy boundary. 

187 to 231 cm; strong brown (7.5YR 5/6) and brownish yellow 
(10S-R 6/8) saprolite that easily crushes to silty clay loam; 
angular blocks from fractured saprolite; very firm; yellowish 
red (SYR 5/8)  clay flows on some faces; red (2.5YR 4 / 5 )  iron 
plasma in pores and coating some faces; f e w  fine roots; many 
pores; fewer than 5 %  chert fragments; clear wavy boundary. 
(Manganese concentration zone marks base of horlzon.) 

231 to 276 cm; yellowish red (5yR 5 /6)  and brownish yellow 
(101% 6 / 8 )  multicolored saprolite with thin strata of 
disoriented highly weathered grayish and reddish very fine- 
grained sandstone that crushes to silty clay loam; very firm; 
water flow zones with light gray (1OS-R 7 / 2 )  interiors and 
yellowish iron depleted exteriors; few fine r o o t s ;  common to 
many msnganese concentrate bodies; fewer than 5% chert 
fragnents; 

Soil series no.: 69  (shallow) hillside phase. 

Location: ORR. Chestnut Ridge Transect. Pit No. 9 from Bettiel Valley 
Road. 
intersection. 

Third pit north of Gas Line Road and telephone line 

Classification: Typic Paleudults; loamy-skeletal, siliceous, thermic. 
Geomorphic position: Upland sideslope below structural bench. 
Slope and Aspect: 12 to 25% northwest. 
Parent Material(s): Colluvium over Chepultepec residuum. 
Vegetation: Red maple, a few tulip poplars; and red and white oak. 
Described by: Lietzke. 
Sampled by: Lietzke, M o n s ,  and Timpson. 
Date: March 23. 1988. 

Soil Description 

Oi/A 10 t o  0 cm; leaf litter and root mat along with a very thin A 
horizon less than 2 em thick, 

El 0 to 10 cm; pale olive (5YR 6 / 3 )  cherty silt loam; weak fine 
granular structure; very friable; many fine roots and pores; 15 
to 20% chert fragments; gradual wavy boundary. 
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€ 2  10 t o  26 cm; p a l e  o l i v e  (51X 6 / 4 )  c h e r t y  s i l t  loam; weak f i n e  
g r a n u l a r  s t r u c t u r e ;  v e r y  f r i a b l e ;  common f i n e  and mediun r o o z s ;  
many p o r e s ;  15 t o  25% c h e r t  f ragments  w i t h  a g r a d u a l  i n c r e a s e  
i n  f ragment  c o n t e n t  i n  the  lower p a r t ;  g radua l  vavy boundary. 

2 E 3  26 t o  4 4  cm; l i g h t  ye l lowish  brown (2.5YR 6 / 4 )  v e r y  c h e r t y  s i l t  
loam; moderate f i n e  subangular  blocky s t r u c t u r e ;  v e r y  f r i a b l e ;  
few f i n e  r o o t s ;  many p o r e s ;  4 0  t o  50% c h e r t  f r agmen t s ;  g radual  
wavy boundary. 

2Bt(x)  44 t o  66 c m ;  ye l lowish  brown (1OyR 5/6) ex t r eme ly  c h e r t y  s i l t y  
c l a y  loam; weak f i n e  subangular  blocky s t r u c t u r e ;  f i rm  wi th  
ve ry  f i r m  b r i t t l e  a r e a s ;  few f i n e  r o o t s ;  many p o r e s ;  50 t o  60% 
c h e r t  f ragments ;  a b r u p t  wavy boundary. 

3Bt1 

3Bt2 

3BC 

3CB 

66  t o  120 cm; ye l lowish  r e d  (5YR 5/8) and r e d  (2.5111 4/8) very  
c h e r t y  s i l t y  c l a y  loam o r  c l a y ;  moderate medium subangular  
blocky s t r u c t u r e ;  f i r m ;  p ink  (7.5YR 7 / 4 )  streaks of  E m a t e r i a l  
i n  t h e  upper  p a r t ;  s t r o n g  brown (7.5YR 5/6) c l a y  f i l m s  on most 
ped f a c e s  and some da rk  red  i r o n  plasma i n  p o r e s ;  few f i n e  
r o o t s ;  many p o r e s ;  3 5  t o  40% c h e r t  f ragments ;  g r a d u a l  wavy 
boundary. 

120 t o  148 cm; r e d  (2.5kIi  4/8) and brownish ye l low (101% 6/8)  
c l a y ;  weak medium and coa r se  subangular  b locky  s t r u c t u r e ;  very  
f i r m ;  ye l lowish  r e d  (5kX 5/8) c l a y  f i l m s  on most ped f a c e s ,  and 
some da rk  r e d  i r o n  plasma i n  p o r e s ;  l i g h t  g ray  (10111 7 / 1 - 7 / 2 )  
water  f low s t r e a k s ;  few f i n e  r o o t s ;  many p o r e s ;  fewer  than  15% 
c h e r t  f ragments ;  g radua l  wavy boundary. 

148 t o  184 cm; brownish ye l low (1OYR 6 / 6  and 6 / 8 )  wi th  r e d  
(2.5YR 4 / 8 )  a r e a s ;  s i l t y  c l a y  o r  s i l t y  c l a y  loam s a p r o l i t e ;  
angu la r  b l o c k s ;  ve ry  firm; ye l lowish  r e d  (5kX 5/8) c l a y  f i lms  
on most b lock  f a c e s ;  l i g h t  g ray  ( 1 O Y R  7/1-7/2) w a t e r  flow 
s t r e a k s ;  f e w  f i n e  r o o t s ;  many pores; fewer t h a n  15% c h e r t  
f ragments ;  g radua l  wavy boundary. 

184  t o  203 cm; brownish ye l low ( 1 O Y R  6/8) and r e d  (2.5YR 4 / 8 )  
s i l t y  c l a y  loam s a p r o l i t e ;  angu la r  b l o c k s ;  ve ry  f i r m ;  ye l lowish  
r ed  (513 5/8) c l a y  f i l m s  on many b lock  f a c e s ;  o l i v e  ye l low 
(2.5Y 6 / 6 )  water  flow s t r e a k s ;  white  bod ie s  from s o f t  c h e r t  and 
some b l a c k  manganese c o n c e n t r a t e s ;  few f i n e  r o o t s ;  common 
p o r e s ;  less  t h a n  15% chert f ragments ;  g radua l  w a v y  boundary. 
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. .  Stop 5. Pleistocene Alluvial S o i l  
f 

-, ' 'C ,  - L, *c 
Soil series no.: 94-Knox. 1 

Location: ORR. Chestnut Ridge Transect. Second pit south of Bear 

Classification: Typic Hapludults; fine-loamy, siliceous, thermic. 
Geomorphic position: 
cherty colluvium. 

Slope and aspect: 5 to 12% north. 
Parent material(s): 

Vegetation: Hardwoods. 
Described and sampled by: Lietzke, Ammons, and Timpson. 
Date: March 29, 1988. 

-< 

Creek Road. 

Toeslope with terrace alluvium covering extremely 

Pleistocene alluvium over gray cherty colluvial 
paleosol. 

Oi 

4.p 

BE 

B t l  

B t 2  

2BC 

S o i l  Description 

2 to 0 cm; l e a f  litter 

0 to 30 crn; brovn (10111 G / 3 )  cherty loam; moderats fine 
granular structure; very friable; many mediurc an6 f i n e  roors; 
many pores; 15 to 20% chert fragments; abrupt way; bou.ndar:;. 

30 to 44  cm; strong brown (7.51% 5/6) loam; moderate medim. 
subangular blocky structure; very friable; many pores; com.on 
medium and fine roots; 10 to 158 chert fragments; clear wa>y 
boundary. 

44 to 80 cm; yellowish red (51% 5/6) heavy loam; rcoderate 
medium subangular blocky structure; very friable; thin patchy 
strong brown (7.5YR 5 / 6 )  clay films on ped faces; many pores; 
few fine roocs; 5 to 106 chert fragments; clear wavy boundary. 

80 to 114 cm; yellowish red (5yR 5 / 6 )  loam; moderate fine aEd 
medium subangular blocky structure; very friable; thin patchy 
strong brown (7.5YR 5/6) clay f i l m s  on ped faces; red 
(2.5YR 4 / 6 )  iron plasma on some ped faces in lower part; many 
pores; few fine r o o t s ;  5 to 10% chert fragments; abrupt w a v y  
boundary. 
alluvium. ) 

Gravel bed at base of horizon. (Base of slack xater 

114 to 150 cm; yellowish red (5YR 5 / 6 )  and red (2.5YR 4 / 8 )  
extremely gravelly clay loam; massive; firm; strong brown 
(7.5YR 5/6) clay plugging and bridging between gravels; no 
roots; 50 to 70% chert gravels; placic layer at lower boundary; 
abrupt wavy boundary. (Stream channel deposit.) 
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3Egl 150 to 168 cm; light yellowish brown (2.5Y 6/4) silt loam with 
pale olive (51’ 6/3) mottles; massive; firm; strong brown 
(7.5YR . 6 )  clay flows and pore fillings; 1 to 5% chert 
fragments; clear waxy boundary. (Old A horizon loess cap.) 

3Eg2 168 to 186 cm; light yellowish brown ( 2 . 5 Y  6/4) cherty silt 
loam with light brownish gray (2.5Y 6/2) and yellowish brown 
(1OYR 5 / 6 )  mottles; massive; firm; strong brobT (7.51% 5.6) 
clay flows and pore fillings; 15 to 25% chert fragments; clear 
wavy boundary. (Base of o l d  alluvium.) 

4Eg3 186 to 203 cm; yellowish brown (1OYR 5 / 4 )  extremely cherty 
silty clay loam;  massive; very firm; pinkish gray (7.51X 7/2) 
mottles; yellowish red (5YR 5/6) clay plasma coating cracks; 
black manganese bodies visible; more than 50% chert fragments; 
gradual waly boundary. (Top of cherty coluvial paleosol.) 

4Btg 203 to 230 cm; light gray (1OYR 7/2) extremely cherty silty 
clay loam; massive; very firm; light yellowish brown (2.51’ 6 1 4 )  
mottles; yellowish red (51% 5 / 6 )  iron and clay plasma in flot; 
zones and coating large cracks; manganese flecks in voids; more 
than 50% chert fragments. 

S o r e :  The following lists materials from oldest to youngest: 
-old colluvium paleosol 
-chert-free loess mantle 
-stream channel alluvium (old stream channel cuts into cherty 
colluvium, channel fill becomes covered by slack water 
alluvium and is further backfilled by cherty alluvium 
-slack water alluvium 
-thin cherty colluvium from agricultural activities on the 
surface. 
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Stop 6 .  L o w e r  Copper Ridge S o i l  

Soil s e r i e s  n o . :  61  

Loca t ion:  O M .  Ches tnut  Ridge T r a n s e c t .  F i r s t  p i t  sou th  of  Bear 

C l a s s i f i c a t i o n :  Typic Hapludal fs  and Typic  Wapludul ts ;  c l a y e y ,  mixed, 

Geomorphic p o s i t i o n :  
Slope and a s p e c t :  1 2  t o  25% west. 
Parent  M a t e r i a l ( s ) :  Dolomite from lower Copper Ridge Formation.  
Vegeta t ion :  Cedars and p i n e s .  
Described and sampled by:  L i e t z k e ,  Ammons, and Timpson. 
Date:  March 2 9 ,  1988.  

Creek Road 

thermic .  
Upland lower s i d e s l o p e  j u s t  above co l luvium.  

S o i l  D e s c r i p t i o n  

O i  

AP 

E 

B/E 

B t l  

B t 2  

4 t o  0 cm; l e a f  l i t t e r .  

0 t o  2 2  cm; brown (1OYR 4 / 3 )  c h e r t y  s i l t  loan; s t r o n g  f i n e  
granular structure; very  f r i a b l e ;  many f i n e  znd median? r o o t s ;  
many p o r e s ;  2 5  t o  35% c h e r t  fragment lag grzve l  frorc h ighe r  
slopes; abrupr. w a t y  boundary.  

22  to 47 cm; brown (7.5YR 5 / 4 )  c h e r t y  s i l t  loam; moderate f i n e  
g ranu la r  s t r u c t u r e ;  ve ry  f r i a b l e ;  common f i n e  r o o t s ;  many 
p o r e s ;  1 5  t o  25% c h e r t  fragment l a g  graTel  from h i g h e r  s l o p e s ;  
c l e a r  wavy boundary.  

47 t o  6 3  cm; yellowish r ed  (5YR 4 / 6 )  B pa r t  and s t r o n g  b r o - a  
(7.5JTR 5 / 6 )  E p a r t ;  very  c h e r t y  s i l t  loam o r  ve ry  c h e r t y  s i l t y  
c l a y  loam; moderate f i n e  subangular  blocky s t r u c t u r e ;  f r i a b l e ;  
common f i n e  r o o t s ;  35 t o  4 5 %  lag c h e r t  f ragments;  many p o r e s ;  
c l e a r  wavy boundary.  

63 t o  7 7  c m ;  r e d  (2.5yR 4 / 8 )  s i l t y  c l a y  loam; moderate medlurr: 
and f i n e  subangular  b locky  s t r u c t u r e ;  f r i a b l e ;  few f i n e  r o o t s ;  
5 t o  15% c h e r t  f ragments ;  many p o r e s ;  g radual  wavy boundary.  

7 7  t o  109 cm; r e d  (2.5YR 4 / 6 )  c l a y ;  s t r o n g  medium and f i n e  
subangular  and angu la r  blocky s t r u c t u r e  wi th  common p r e s s u r e  
f a c e s ;  f r i a b l e ;  f e w  f i n e  r o o t s ;  l ess  than  5% c h e r t  f r agmen t s ;  
many p o r e s ;  g r a d u a l  wavy boundary. 
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BC 109 t o  185 c m ;  r e d  (2.5YR 4 / 6 )  and y e l l o w i s h  r e d  (5YR 5 / 8 )  
s i l t y  c l a y  o r  c l a y ;  s t r o n g  f i n e  angu la r  blocky s t r u c t u r e  x i z h  
many p r e s s u r e  f a c e s ;  f r i a b l e ;  few f i n e  r o o t s ;  less than  5 %  
c h e r t  f ragments ;  many p o r e s ;  a b r u p t  i r r e g u l a r  boundary.  
(do lomi te  f l o a t e r s  occur red  a t  114  and 139 c m  and a t  180 t o  
1 9 0  cm. da rk  red (2.5’13 3 / 6 )  c l a y  o c c u r s  i n  c o n t a c t  with the  
dolomite  and ex tends  o u t  about  10 cm from t h e  rock  c o n t a c t ) .  

C & C r  185 t o  190  c m ;  p a l e  brown (1OYR 6 / 3 )  o x i d i z e d  and p a r t i a l l y  
leached  dolomite  p innac le s  and l edges  wi th  r e d  (2.51% 4 / 6 )  and 
da rk  r e d  (2.5yR 3 / 6 )  c l a y  i n f i l l i n g s ;  n o n s t i c k y ;  ab rup t  
i r r e g u l a r  boundary. 

R 190  cm; h a r d  b u t  ox id i zed  and s l i g h t l y  weathered dolomi te .  

Rote :  Depth t o  rock i n  t h e  p i t  ranges  from 25 cm t o  more than  200 c m ,  
wi th  ou tc rops  immediately ups lope  f rom t h e  p i t .  
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Stop 7. Geomorphology and Landscape Overviev 

I .  

OR3L is located on the Chickamauga Group. The Uni: B ,  composed of 
reddish shales, siltstones, and limestones, occurs at the intersectior. 
of Bethel Valley Road and the west entrance to ORIiL. The h i l l  about 
200 ft north of  Bethel Valley Road is underlain by the Unit A ,  composed 
of cherty limestones with interbedded maroon and dusky red shales. At 
the intersection of  Bethel Valley Road and Reeves Road we turn left. 
Here the underlying rock is Unit B. The higher hills are Unit A .  The 
substation is located of the uppermost Knox Group Newala Formation. 
the road goes up the first steep hill, the soils are Paleudults of the 
Newala Formation. The bench landform at the top of t h i s  first hill 
contains a thin layer of cherty colluvium and the cherty residuum 
beneath. As the road starts up the second h i l l  after going under the 
power lines, there are exposures of red and dark red ancient slluviu~ 
exposed in the ditch bank and gullies of  the left side of the road and 
also on the right side of the road as it bears left around a curve, 
The entire cleared sideslope above the road contains ancienz alluvium 
and toeslope (alluvium-cherty colluvium) soils. The broad crest of 
Chestnut Ridge at the intersection of substation road and gas line road 
is underlain by either residual or ancient colluvial soils. Chert 
fragments in this ancient colluviw. are relatively s o f t ,  and Post ea?. 
be CUE with a spade. Many are coated with iron oxide and the oolitic 
types are permeated Kith iron oxide. 

As 

At the crest of Chestnut Ridge, a view to the south shows Melton 
Hill underlain by the Knox Copper Ridge Formation with Conasauga soils 
at its base. The intervening ridge, Haw Ridge, is underlain by the 
Rome Formation. A major fault (Copper Creek fault) occurs on the south 
side of H a w  Ridge, marking the surface location where faulting thrust 
the Rome Formation over much younger Chickanauga rocks. The 
Chickamauga Group extends to about the crest of the southernmost ridge 
o f  Chestnut Ridge, where there is an erosion surface discontinuity that 
separates it from the Knox Group. The middle ridge of Chestnut Ridge 
is held up mostly by the high chert content Longview Formation. To the 
north on the sideslopes is the Chepultepec Formation. The north ridge 
of Chestnut Ridge is underlain by the Copper Ridge Formation. A road 
cut featuring a representative example of a Copper Ridge soil has been 
dressed down f o r  viewing. Beyond the Copper Ridge soil exposure, the 
road cuts through ancient alluvium and colluvium identified by the dark 
surface color and deep red upper subsoil. 
Maynardville of the  uppermost Conasauga Group between Bear Creek Road 
and Bear Creek. 
Nolichucky Formation. The Maryville Formation forms a low dissected 
ridge just beyond. The Rogersville Formation occurs on the obsequent 
sides of Maryville Formation hills and the Rutledge Limestone in a 
topographic low at the base. The Pumpkin Valley Formation forms the 
lower foothills of Pine Ridge. Pine Ridge is underlain by resistant 
sandstone of the uppermost Rome Formation. I n  the far distance on a 
clear day, the Cumberland Mountains are visible. 

The Knox merges with the 

The low landforms beyond are underlain by the 
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Stop  8 .  Copper Ridge Road Cut 

S o i l  s e r i e s  n o . :  6 0  ( r o a d c u t ) .  

Loca t ion:  Om. Reeves Road c u t  below r i d g e  c r e s t  where Gas Line Road 

C l a s s i f i c a t i o n :  Typic P a l e u d u l t s ;  c l a y e y ;  k a o l i n i t i c ,  thermic .  
Geomorphic p o s i t i o n :  Mid-upland s i d e s l o p e .  
Slope and a s p e c t :  25 t o  45% s o u t h e a s t .  
Pa ren t  m a t e r i a l ( s ) :  Copper Ridge residuum. 
Vege ta t ion :  Cutover a r e a  under  power l ine .  
Descr ibed by :  L ie t zke .  
Date:  A p r i l  2 2 ,  1988. 

and t h e  power l i n e  i n t e r s e c t .  

S o i l  D e s c r i p t i o n  

A 

E 

B ,‘E 

B t l  

B t 2  

B t 3  

BC 

0 t o  10 cm; brown (1OYR 4/3) c h e r t y  s i l t  loam; moderate f i n e  
g r a n u l a r  s t r u c t u r e ;  ve ry  f r i a b l e ;  15 t o  25% c h e r t  f ragments ;  
few f i n e  r o o t s ;  c lear  wavy boundary.  

10 t o  2 2  cm; r edd i sh  ye l low (7.5YR 6/6) very  c h e r t y  s i l t  loam; 
weak medium g r a n u l a r  s t r u c t u r e ;  v e r y  f r i a b l e ;  30 t o  50% c h e r t  
f ragments ;  few f i n e  r o o t s ;  c l e a r  wavy boundary. 

2 2  t o  37 cm; red (2.5YR 4/8) very  c h e r t y  c l a y  B p a r t ,  and 
s t r o n g  brown (7.5”R 5/6) v e r y  c h e r t y  s i l t y  c l a y  loam E p a r t ;  
moderate medium subangular  b locky  s t r u c t u r e ;  f r i a b l e ;  30 t o  
40% c h e r t  f ragments;  f e w  f i n e  r o o t s ;  g radua l  wavy boundary. 

37 t o  57 cm; red (2.5YR 4/8) v e r y  cherty c l a y ;  moderate medium 
subangular  blocky s t r u c t u r e ;  f i rm;  ye l lowish  r ed  (5YR 4 / 6 )  c l a y  
f i l m s  on ped f a c e s ;  30 t o  40% c h e r t  f ragments ;  few f i n e  r o o t s ;  
g radua l  wavy boundary. 

57 t o  90 cm; red  (2.5YR 4/8) c h e r t y  c l a y ;  moderate medium 
subangular  blocky s t r u c t u r e ;  f i r m ;  r e d  (2.5YR 4/6) c l a y  f i l m  
on ped f a c e s ;  15 t o  25% c h e r t  f ragments ;  f e w  f i n e  r o o t s ;  
g radua l  wavy boundary. 

90 t o  150 cm; r ed  (2.5YR 4/8) c l a y ;  moderate medium subangular  
b locky  s t r u c t u r e ;  f i r m ;  r e d  (2.5YR 4/6) c l a y  films on ped 
faces;  some o l i v e  ye l low (2.5Y 6/8) s a p r o l i t e  c o l o r s ;  l e s s  t han  
15% c h e r t  f ragments ;  f e w  f i n e  r o o t s ;  g radual  wavy boundary. 

150 t o  200 cm; mixed r e d  (2.5YR 4 / 8 ) ,  ye l lowish  brown 
( 1 O Y R  6/8) and o l i v e  ye l low (2.5Y 6/8) c l a y ;  moderate medium 
subangular  blocky s t r u c t u r e ;  very firm; p a l e  o l i v e  (5Y 6/3) 
water flow zone s t r e a k s  w i t h  a g o e t h i t e  h a l o .  
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Note: The h igh  c h e r t  c o n t e n t  i n  t h e  upper 57 cm is from l a g  g r a v e l  
and p e d o t u r b a t i o n .  Typ ica l  Copper Ridge s o i l  w i t h  v e r y  h igh  
l a g  c h e r t  c o n t e n t  i n  A ,  E ,  and upper B h o r i z o n s  and l i t t l e  
c h e r t  below. Cher t  con ten t  i n  t he  Copper Ridge on t h e  Om i s  
h i g h l y  va r i ab le ,  and i t s  content i n  t h e  family c o n t r o l  s e c t i o n  
cannot  be mapped. 
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Stop 9 .  Nolichucky Formation Soil (Table 2 ,  Fig. 3 )  

Soil no.: 51B3. 

Location: LLWDDD Site. E30230, N29250 Y-12 grid. 
Pedon classification: Ruptic-Ultic (Ruptic-Aquultic) Dystrochrepts; 

loamy-skeletal, mixed, thermic. 
Geomorphic position: Upper slightly convex sideslope of lor ;  hillside. 
Slope: 4% with southeast aspect. 
Parent material: Saprolite from claystone, siltstone and argillaceous 
limestone along with thin strata of very fine sandy loam. 

Described by: Lambert, Lietzke and Jenkins. March 13, 1987 
Date: March 1 3 ,  1 9 8 7 .  

Note: Because of the ruptic nature of the s o i l ,  it was necessary to 
describe three profiles in order to encompass the "cyclic" 
variability of one pedm. 

Soil Description 

Arnillic Part 

Oi 2 to 0 cm; leaf litter 

*P 0 to 18 cnl; dark yellowish brown (101% 4/4) shaly silt loam; 
moderate fine granular structure; very friable; many fine and 
medium roots between peds; many fine pores; pH 4.7; abrupt waxy 
boundary. 

Bt 18 to 33 cm; mottled yellowish red (51% 5/ 8 ) ,  yellowish brok-n 
(1OYR 5/6) and strong brown (7.5YR 5/6) silty clay; moderate 
medium subangular blocky structure; firm; common fine prominenc 
brownish gray (1OYR 6/2) mottles in ped interiors; many 
continuous and distinct brown (7.5YR 5/4) clay films on ped 
faces; few fine and medium roots between peds; common fine 
pores; pH 4.8; clear irregular boundary. (Argillic horizon 
part of pedon.) 

BC 33 to 64 cm; strong brown (7.5YR 5 / 6 )  shaly silty clay loam; 
weak medium subangular blocky structure; firm; common medium 
prominent light brownish gray (2.5Y 6/2) mottles in ped 
interiors; many continuous distinct brown (7.5YR 5/4) clay 
films on ped faces and coating rock fragments; common 
discontinuous prominent red (2.5YR 4/6) iron stains on some ped 
faces; common fine and medium roots; few to common pores; 
pH 4.8; abrupt inclined boundary. (Thin sandstone strata are 
lOYR 6/8.) 
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C 6 4  to 71 cm; strong brown (7.5YR 5/6) very shaly silty c l a y  
loam; massive rock controlled structure; firm; comion 
discontinuous faint brown (7.5YR 5 / 4 )  clay films on rock 
fragments; few fine roots in cracks; common fine pores; aSou: 
50% shale and siltstone fragments; pH 4.8; abrupt inclined 
boundary. 

2CB 71 to 81 cm; yellowish red (5YR 5/6) silty clay; massive; firz: 
many discontinuous distinct brown (7 .5 ’ iR 5 / 4 )  clay films on 
fracture and joint faces; few fine roots; few fine pores; 
pH 4 . 8 ;  abrupt irregular inclined boundary. (Argillaceous 
limestone saprolite stratum sandwiched between shale and 
siltstone saprolite.) 

3Cr 81 to 92 cm; oxidized and leached saprolite from siltstone and 
shale; fragment interiors are brown (7.51‘R 5 / 6 ) ;  cormon 
discontinuous prominent red (2.5SR 4 / 6 )  iron-clay films on 
fragment faces; light broknish gray (2 .51 ’  6 /2 )  water f low 
zones. 

4Cr2 92 to 100 cm; oxidized and leached saprolite from siltstone a d  
claystone; fragment interiors are yellowish brown (1OJR 5 / 6 )  
and strong brown ( 7 . 5 Y R  5 / 6 ) ;  very firm; many discontinuous 
prominent red (10R 4/8) stains on fragment faces; few 
discontinuous distinct strong brown ( 7 . 5 Y R  4 / 6 )  clay coacings 
on fragment faces in flow zones; very few fine roo t s  i n  flow 
zones; pH 4 . 8 .  

Cambric Part (Located about 1 rn away from Argillic part) 

0 2 to 0 cm; leaf litter; abrupt smooth boundary 

AP 0 to 20 cm; dark yellowish brown (1OYR 4 / 4 )  s i l t  loam; moderare 
fine granular structure; very friable; many fine roots 
throughout; many fine and medium tubular pores;  pH 4 . 7 ;  abrupt 
wavy boundary. 

Bw 20 to 40 cm; brown (7.5YR 5 / 4 )  extremely shaly silty c lay  loarr; 
weak medium subangular blocky structure; firm; many continuous 
faint brown (7.5YR 5/4) clay films on some ped faces and on 
most shale fragments; f e w  fine roots; many pores; pH 4 . 5 ;  clear 
irregular inclined boundary. (Cambic part of soil profile with 
less than 50% pedogenic structure.) 
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Cr 40 to 70 cm; oxidized and leached saprolite from claystone and 
siltstone; fragment interiors have (10R 4 / 8 )  iron coatings on 
some fragment faces; common discontinuous promlnenc black 
manganese coatings on other fragment faces; many discontinuous 
brown (7.5YR 5 / 4 )  clay films on other rock fragments in more 
permeable zones; water flow zones have gray (1Ol’R 5/1) streaks; 
root mats continue down through gray areas; pH 4 . 8 .  

Ruptic Part (Located about 1 m away from Cambric part) 

AP 0 to 18 cm; Dark yellowish brown (1OYR 4 / 4 )  shaly silt loam; 
weak fine granular structure; very friable; many fine and 
medium roots between peds; many fine pores; pH 4 . 7 ;  abrupt waiT 
boundary. 

Cr 1 8  to 30 cm; oxidized and leached saprolite from siltstone and 
claystone; fragment interiors are (1OYR 5/6 o r  7.5SR 5/6) rock- 
controlled structure; very firm; fragments coated with eicher 

brown ( 7 . 5 1 7 3  5 / 4 )  clay or black manganese coatings; few fine 
roots in cracks; pH 4 . 8 ;  abrupt inclined boundary. 

2Bc 30 to 66 cm; yellowish brown (lO\X 5/6) silty clay loam; 
moderate coarse subangular blocky structure; firm; common fine 
prominent gray ( 1 O Y R  6/1) mottles in ped interiors; ped 
exteriors are coated with continuous brown (7.5YR 5/4) clay; 
common fine and medium roots between peds; common fine and 
medium pores; pH 4 . 8 ;  abrupt inclined boundary. (This horizon 
formed in saprolite from argillaceous limestone. This section 
was described j u s t  above the massive C horizon zone, which 
perched water into this Bt zone.) 

3Cr 66 to 117 cm; oxidized and leached saprolite from siltstone and 
claystone; rock-controlled structure; very firm; many 
discontinuous prominent red (2.5YR 4/6) iron stains on some 
fragment faces; other fragments are partially coated by black 
manganese oxides; no clay films were noted on fragments. Water 
seems to flow in the unsaturated mode in this material. 
pH 4.9. 
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0-18 Ap 17.3 58.0 24.7 4.1 2 . 7  1.3 3 0  6.2 2 9 2  28.8 13.1 35.9 24.8 11.0 0.44 
18-150 Cr 3 8 4  28.8 32.8 20.1 10.3 2.9 3.0 2.1 9.5 19.3 95.0 
150-250 2Cr 27.7 47.6 24.7 13.0 4.0 1.6 2.0 7.1 21.8 25.8 88.8 
250+ 3Cr (R) 28.1 45.2 26.1 9.3 11.6 2.2 2.7 2.3 26.6 18.4 96.2 
250+ 3Cr (Y) 32.1 42.5 25.4 14.3 5.0 1.4 2.6 8 . 8  20.522.0 94.7 

Available Water ----- Dithionite Ifydrox. Calciun Bulk Particle Total ----- 
Depth Carbon Fe Fb7 Mn Equiv. sity Bsr Bar -1 Profile 

Total Extrsctable Reduc. Carbonate Density Density Poro- 1/3 15 A K  AWc 

- f - -  --_- x _ _ _ -  % --- cm cm cm c,-3 _ - _ _  - Qf - _ _ _ _  P P  -- x --- ----- cm 

0-18 1.30 2.36 o IO a55 1.44 2.60 44.70 27.50 18.19 0.12 
18-150 0.08 2.62 0 18 1630 1.34 2.72 50.14 29.03 22.73 0.00 
150-250 0.10 2.26 0.06 131 1.55 2.72 43.16 32.91 20.31 0.02 
250+ 0.25 2.35 0.11 1225 1.26 2.72 53.68 22.01 17.52 0.00 
250+ 0.11 2.94 0.19 1595 1.26 2 72 53.68 38.21 21.02 0.01 2.2 

Extractable Bases ------ Base - KCl Extractable - ---- Radionuclide Sorption Ratio ---- PH ------ 
Depth (1:l) Ca t4g K Na Sun CEC Saturation AT H Acidity Co Sr cs Tc U 

water - - _ _ - - L _ _ - - - _  cmol(+)/kg ------------- --- x - - - -  ---- c ~ l ( + ) , i [ g  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Llkg ______-_-- - - - - -  cm 

0-18 4.70 1.12 0.44 0.27 0.02 1.85 15.30 12.1 5.2 0.7 5.9 7575 167 >10000 0.15 3604 
18-150 4.81 0.16 0.84 0.36 0.05 1.41 22.40 6 3 12.0 0.7 12.7 1848 1995 >10000 - 3659 

250+ 4.82 0.28 1.15 0.36 0.17 1 9 6  21.05 9.3 10.2 0.7 10.9 3104 3736 >lOOOO - 3580 
250+ 4.82 0.14 0.91 0.23 0.06 1.34 20.56 6.5 9.4 0.9 10.3 1476 1667 >lo000 - 4228 

150-250 4.95 0.05 0.56 0.23 0.09 0.93 34.15 2.7 12.4 0.6 13.0 - 

______-___-_________-- - - - - - - - - - - - - - - -  Clay Fraction Mineralogy by ____-_________-__--------- - - - - - - - - - - - - - -  
[ND = not detected, TR = trace (<lo%), L = low (10-202). M f medium (20-30%), H = high (>30%)1 

Depth (cm) Smectxte Vermtculite Hydroxy int. Vermiculite Chlorite Kaolinite Illite Gfbbsite Feldspars mart2 

0-16 tm TR I. ND TR M ND ND M 
l a -  150 Nn I. 

250+ ND L 
250+ ND L 

150 - 250 
TR 

TR 
L 

ND TR H ND ND TR 

ND TR n ND ND TR 
ND TR M ND ND TR 

ul 
W 

Notes: (R) - Saprolite containing abundant reddish iron coatings. ( Y )  - Saprolite containing yellowish clay and/or iron coatings. 
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Stop 10. Maryville Residual and Colluvial Soils (Table 3, Fig. 4 )  

Soil no: 42D Maryville S o i l  

Location: LLWDDD Site. E32060, N30200 Y-12 grid. 
Classification: Ruptic-Ultic Dystrochrepts; loamy-skeletal, nixed, 

Geomorphic Position: Upper th ird  of convex upland sideslope. 
Slope: 18% with southeast aspect. 
Parent material: Saprolite from claystone, and siltstone, along with 

Described by: Lambert and Alley. 
Date: June 11, 1987. 

thermic. 

thin strata of  very fine-grained sandstone. 

(This profile was described in the same pit: as the No. 4 9  profile buc 
on side wall.) 

Cambic Part 
S o i l  Description 

A 0 t o  5 em; dark brown ( l O Y R  3/3) shaly silt loarr.; moderate fine 
and medium granular structure; friable; many fine r o o t s  and 
pores throughout; pH 4 . 7 ;  clear smooth boundary. 

Bw 5 to 16 em; dark yellowish brown (1OYR 4 / 4 )  very shaly loam; 
weak fine and medium subangular blocky Structure; firm; common 
fine and medium roots and pores throughout; pH 4 . 7 ;  gradual 
inclined boundary. 

Note: The intermittent Bt horizon occurs at about the same depth and 
extends deeper down dip into the Cr horizon beneath. IC has a 
5YR to 2.5YR hue and clayey texture. 

Soil no: 49D Conasauga old colluvium 

Location: LLWDDD Site. E32060, N30200 Y-12 grid. 
Classification: Typic Hapludults; clayey mixed, thermic. 
Geomorphic position: 

Slope: 18% with southeast aspect. 
Parent material: Old colluvium derived from Maryville and Rogersville 

Described by: Lambert and P. D. Alley. 
Date: June 11, 1 9 8 7 .  

Narrow old gully fill on upper slightly convex 
sideslope of  hillside. 

res idum. 



56 

Soil Description 

0 

A 

E 

Btl 

Bt2 

2CB 

2Crl 

2Cr2 

2 to 0 cm; leaf litter and pine needles; abrupt wavy bo,inc!zr;; 

0 to 5 cm; very dark grayish brom (101% 3/2) shaly silt loam; 
moderate fine and medium granular structure; friable; many fine 
roots throughout; many fine pores; pH 4 . 6 ;  clear smooth 
boundary. 

5 to 14  cm; dark yellowish brown (1OYR 4 / 4 )  loam; weak fine 
subangular blocky structure; friable; common fine roots 
throughout; common fine pores; pH 4 . 7 ;  clear smooth boundary. 

14 to 50 cm; mottled yellowish red ( 5 Y R  4 / 6  and 5 / 8 )  clay; 
strong medium subangular blocky structure; firm; many 
continuous faint yellowish red (5YR 4 / 6 )  clay films on faces of 
peds; few fine roots between peds; few to common pores; pH 4 . 6 ;  
gradual waxy boundary. 

50 to 84 cm; mottled yellowish brown (101-R 5 / 4 ) ,  strong br0;i.n 
(7.51% 5 / 6 )  and red (2.51-R 4 / 6 )  clay; moderate medium 
subangular blocky structure; firm; common discontinuous 
distinct yelloL-ish brown ( 1 O Y R  5/4) clay films on faces of s0m.e 
peds; few fine roots between peds; pH 4 . 8 ;  clear waty boundary. 

84 to 102 cm; highly mottled red (2.5YR 4 / 6 ) ,  black (5Y 2 / 1 ) ,  
and olive (5Y 5 / 6 )  extremely shaly clay; massive; rock- 
controlled structure; very firm; many continuous distinct red 
(2.51-R 4 / 6 )  clay films on rock fragments; common patchy black 
manganese coatings on some fragment faces; few fine roots on 
fragment faces; pH 4 . 8 ;  clear steeply inclined boundary. 

102 to 149 cm; oxidized and leached saprolite from clayscone 
and siltstone that has olive brown (2.51TR 4 / 4 )  fragment 
interiors; rock-controlled structure; very firm; many 
continuous prominent dark red (10R 3 / 6 )  iron oxide coatings and 
black manganese coatings on fragment faces; few fine roo: mats 
in upper part where roots extend downward on dip planes; pH 
4 . 8 ;  steeply inclined gradual boundary (60 degree dip). 

14 to 300 cm; oxidized and leached saprolite from claystone and 
siltstone; fragment interiors are olive (5Y 4 / 4 )  to olive gray 
( 5 Y  5/2); rock controlled structure; very firm; most fragments 
are coated with weak red (10R 4 / 4 )  iron oxides or black 
manganese oxides; some fragments in water flow zones are coated 
with olive gray (5Y 5/2) clay; pH 5 . 2 .  



T a b l e  3 .  Soil Maryville residual and colluvial soils Conasauga old colluvium 
(Typic Hapludults; clayey, mixed, thermic) Soil No.: 49D 

Atterberg Limits ----- -------_-____----------- soil particle size . . . . . . . . . . . . . . . . . . . . . . . . . . .  --------- 

_ _ _ _ _ _  Total _-___ _ _ _ _ _ _ _ _ _ _  Sand _ _ _ _ _ - _ _ _ - _  -- Silt -- Coarse Liquid Plastic Plasti- Activity 

- - - - - - -_  x _ _ - - - - -  _ _ _ _ _ _ _ _ _ _ _ _  x _I__ _ _ _ - - -  _ _ _  z ---- I- x - "---- x _ _ _ - _ -  Depth Horlzon Sand Silt Clay VCo5 COS Ms FS VFS COS1 FSI F r q s  Limit Limit city Ratio 
Index cm 

0-14 A-E 33.2 5 5 1  11 .7  5 . 0  3 . 9  1 . 6  4 .5  1 8 2  2 8 3  2 6 8  22.4 33.1 29 .1  4.0 0.34 
14-84 Btl-Bt2 16 .9  3 7 . 7  6 5 . 4  4.6 3 1  1 . 2  2 . 1  5.9 1 4 8  22.9 11.0 5 6 3  30.8 2 7 . 5  0.61 
84-102 2CB 1 6 . 7  40.2 45.1 5 1 2 . 5  0 .9  2 .1  4 . 1  1 5 , 7  24.5 65.3 

102-149 2Crl 4 1 . 7  25.9  4 5 . 1  17.6 9 . 2  2.7 4 . 7  7.7 10.3 15.6 96.4 
149-300 2Cr2 24.2 37 3 38.5 12.2 4 . 8  1.8 2 . 3  3 . 1  10.2 27 .1  89.6 

Dithionite Hydzox. Calcim Bulk Particle Total ----- Available Water ----- 
Profile 

Total Extractable Reduc. Carbonate Density Density Poro- 113 15 A E  Auc 

- x - -  -__-  x - - - -  -1 cm cm cm 
Depth Carbon Fe t.h Nn Egufv. sity Bar Bar 

I cm-3 ---- - x -  ---- z - - -  Ppn -- x --- ----- cm 

0-14 2.76 1.92 0.04 86 0.94 2.59 63.67 30.28 14.69 0.11 
14-84 0.35 3.67 0.00  12 1.26 2.67 53.58 36.40 27.09 0.12 
84-102 0.16 3.99 0.01 26 1 .38  2.67 48.31 34.15 26.08 0.04 

102-149 0.13 3.16 0.05 80 1.59 2.67 42.04 28.75 20.54 0 . 0 1  
149-300 0 . 1 8  2.14 0.12 1200 0 .69  1.55 2.67 42.04 31.32 22.25 0.01 11.5 

v1 
4 

0-14 4.65 2.52 0.59 0.24 0.03 3 . 2 8  13.50 2 5 . 0  2 . 6  0 . 6  3.2 7296 185 2S38 0 . 4 4  1843 
14-84 4 . E 5  2 . 8 6  1.83 0.37 0.02 5.OE 23 .87  2 1 . 2  9 . 0  1 . 0  10.0 217 236 >to000 0.04  .lo000 
84-102 4 .81  0.10 0.82 0.28 0.02 1.22 23.87 5 .1  9 . 8  0.8 10.6 

102-149 4.85 0.08 2.22  0.29 0.08 2.67 23.26 11 .5  8.9 1.2 l U . 1  
149-300 5.22 1.58 3.71 0.03 0 .19  5.61  22.84 25 .7  6.8 o . e  7.7 1960 2231 ZIOOOO - >loooo 

- 

14-84 ND H 
84-102 - 

102-149 
149-300 ND M 

M 

L 

ND TR M ND ND L 

- 
ND TR M ND ND L 

Notes : 
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YP 4407 

Fig. 4 .  Photograph of No. 49 soil. Values are given in centimeters. 



59 

Stop 11. Rogersville Residual Soil (Table 4, Fig. 5 )  

S o i l  no: 36D2. (Profile 36-E) moderately erode<. 

Location: LLWDDD Site. E32025, N30540 Y - 1 2  gric!. 
Classification: Ruptic-Ultic Dystrochrepts; lomy-skeletal, mixed, 

Geomorphic Position: Upper convex sideslope and summits of low hills. 
Slope: 10% with west aspect. 
Parent material: Saprolite from claystone, siltstone, and thin to 

Described by: Lanbert. 
Date: March 14. 1 9 8 7 .  

therrrtc. 

thick strata of  glauconitic very fine grained sandstone. 

Soil Description 
Cambic Part 

Oi 2 to 0 cm; l ea f  litter 

A G to 4 cm; very dark grayish brown (1OYR 3 / 2 )  shaly clay loam; 
moderate redim granular structure; friabie: many fine roo:$ 
and pores throughout; pH 4 . 5 ;  abrupt w a q -  boundary. 

B w 4 to 25 cm; yellowish brown (1OYR 5 / 4 )  shaly loam; moderate 
fine and mediw, subangular blocky structure ; friable; cormon 
patchy yellowish brown (1OYR 5/61 clay films on ped faces and 
coating most fragments in the lower part; common medium and 
fine roots and pores throughout; pK 4.5; gt-adual inclined 
boundary. 

Crl 25 to 200 cm; variegated light gray (5BG 7 / 1 ) ,  yellowish red 
(5YR 5/6), and yellowish brown (IOYR 5/6) oxidized and leached 
saprolite from claystone and siltstone; extremely firm; common 
discontinuous yellowish red (5YR 5/6)  iron-clay films on 
fragment f aces ;  and discontinuous yellowish brown ( l O l ? i  5/6) 
c l a y  films on fragment faces; f e w  r o o t  mats in upper part; 
pH b . 7 ;  clear inclined boundary. 

Cr2 200 to 300 cm; variegated light gray (5BG 7/1), reddish yellow 
(7.5YR 6 / 6 ) ,  and red ( 2 . 5 Y R  4/6) oxidized and leached saprolite 
from claystone and siltstone; extremely firm; common distinct 
reddish yellow (7.5YR 5/61 and red (2.5YR 4/6) iron-clay 
coatings on fragment faces; pH 5.0. 
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ArEillic Part 

Oi 2 to 0 cm; leaf litter. 

A 0 to 4 cm; very dark grayish brown (1OYR 3 / 2 )  shaly clay loam; 
moderate medium granular structure; friable; many fine roocs 
and pores throughout; pH 4 . 5 ;  abrupt wavy boundary. 

E 4 to 12 cm; yellowish brown (1OYR 5 / 4 1  shaly clay loam; 
moderate fine and medium subangular blocky structure; friable; 
common fine and medium roots and pores throughout; pH 4 . 5 ;  
clear wavy boundary. 

B t l  1 2  to 25 cm; yellowish brown (1OYR 5 / 6 )  shaly clay loam; 
moderate medium subangular blocky structure; firm; 
discontinuous brown (1OYR 5 / 3 )  skeletans on some ped faces; 
most faces coated with yellowish brown (1OYR 3 / 4 )  clay; coinon 
fine and medium roots between peds; common pores; pH 4 . 6 ;  clear 
wavy boundary. 

Bt2 2 5  to 33 cm; yellowish brown (1OI-R 5 / 6 )  very shaly clay lozr. ;  
moderate medium subangular blocky structure; firm; 
discontinuous yellowish brown (101% 5 / 4 )  clay films on ped 
faces and coating most fragments; common fine pores; pH 4 . 7 ;  
clear irregular boundary. 

Cr 1 33 t o  200 cm; variegated light gray (5BG 7/1), yellowish red 
( 5 Y R  5 / 6 ) ,  and yellowish brown ( 1 O Y R  5 / 6 )  oxidized and leached 
saprolite from claystone and siltstone; extremely firm; coxmon 
disconcinuous yellowish red (5YR 5 / 6 1  iron-clay films on 
fragment faces; and discontinuous yellowish brown (1GYR 5 / 6 )  
clay films on fragment faces; few root mats in upper part; 
pH 4.7; clear inclined boundary. 

Cr2 200 to 300 cm; variegated light gray (5BG 7/1), reddish yellow 
( 7 . 5 Y R  6 / 6 ) ,  and red ( 2 . 5 1 3  4 / 6 )  oxidized and leached saprolite 
from claystone and siltstone; extremely firm; common distincc 
reddish yellow (7.5YR 6 / 6 )  and red (2.5YR 4 / 6 )  iron-clay 
coatings on fragment faces; pH 5.0 (A glauconitic zone had a 
1:l water pH of 4 . 3 ) .  



Table 4. Soil: Kopersvllle rosldual sol1 (k~pLic-Ultic Uystrochrepts;  lodmy-skeletal .  mixed. thermic) Soil No.: 36E 

At te rberg  L i m i t s  - - - - -  --___________------_---. SOll particle Size _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - -  _--._____ 

- _ _ _ _ _  Tota l  - _ _ _ _  Sand _ _ _ _ _ _ _ _ _ _ _  -- S i l t  - -  Coarse Liquid Plastic PLasti-  Act iv i ty  
Depth Horizon Sand S i l t  Clay VCOS COS MS FS VFS COS1 FSI Frags. L i m i t  Limit city Rat io  - _ _ - _ _ _  x ___- - - - -  - - _ _ _ _ _ _ _ _ _ _  a - _ _ _ _ _ _ _ _ _ _ _  _ - _ _ _ _ _ _ - -  _ _  x - _ - -_ -  _-----  Index cm 

0-25 A-BW 25.2 42 2 32.6 5 0 4 0 2 2 4 9 9 1 I &  0 26 2 29 0 46 0 31 .5  1 4 . 5  0 44 
25-200 C r l  38 3 25 0 36.7 1 4  8 10 2 3 3 6.0 4 0 7 . 0  18.0 7 7 . 1  

100 Crl (GI 48.7 23.7 27.7 8 .9 6 4 4.3 18.4 10.7 13.6 10.0 94 1 
zoo+ Cr2 60.1 21.6 18.3 30.1 13.0 3.7 7.1 6.2 7.3 14.3 91.3 

D i t h i o n i t s  Hydrox. Calcium Bulk P a r t i c l e  To ta l  ----- Avai lab le  Water ----- 
P r o f i l e  

Total Ext rac t ab le  Reduc. Carbonate Density Density Poro- 113 15 AWC A* 

- % e -  _ _ _ _  f _ _ _ _  - 1  Depth Carbon Fe  P?n Mn Equiv . s i t y  Bar BaI 
% --- cm cm cm cm-3 _-_-  - x - ---_ Ppn - -  x --- ----- cm 

0-25 2.64 2.63 0.04 295 1.57 2.64 45.54 31.92 23.20 0.09 d\ 
25-200 0.18 4.83 0.00 10 1.63 2.66 38.82 28.56 20.78 0.03 F 

100 0.23 3.93 0.00 17 1.63 2.66 38.82 28.17 21.25 0.01 
200t 0.00 2.47 0.00 10 1.63 2.66 38.82 21.76 15.05 0.01 6.0 

PH Ex t rac t ab le  Bases ------ Base - K C l  Ex t r ac t ab le  - --- Radionuclide Sorp t ion  Ra t io  ---- 
Depth (1:l) Ca Mg K Ha Sum CEC Sa tu ra t ion  A 1  H Acidity C o  Sr Cb Pc IJ 

water - -__- - - -____-  cmol(+) /ks  ___--_____-- -  -__  X ___-  - - -_  c m l ( + ) / k g  _ _ _  _ - - -____-_______ L[kk __- -_ -_________  cm 

0-25 4 . 4 6  2.44 3.69 0 29 0.03 6.45 22.03 29.3 7.8 0.7 8.5 2107 207 >10000 0.84 3239 

100 4.35 0.08 0.53 0.46 0.02 1.09 30.60 3.6 18.6 1.7 20.3 
200t 5.00 0.02 1.23 1.38 0.09 2 72 23.76 1 1 . 7  12 4 0.8 13.3 

25-200 4 . 7 6  0.06 0 52 0.52 0.03 1.13 22.03 5.1 13 4 1.0 14.4 935 1008 ~l0000 - ~lO000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Clay Fraction Mineralogy by 
tND - n o t  de t ec t ed ,  TR = t r a c e  ( < l O X ) ,  t - low (10-20%), M - medium (20-30%), H * high (>30%)1 

Depth (cm) Smectite Vermiculite Hydroxy i n t .  Vermiculite Ch lo r i t e  Kao l in i t e  I l l i t e  Gibbai te  Feldspars Quartz 

0-25 #D L TR H M ND ND M 
25-200 ND L 

100 
zoo+ 

TR 

Notes: (G) - S a p r o l i t e  conta in ing  g l aucon i t i c  t ones .  
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YP 5216 

Fig. 5. Photograph of Rogersville Pit. Values are given in 
centimeters. 
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Stop 12. Saddle Trench Geomorphology (Fig. 6 )  

The saddle is located about 606 m north of Bear Creek on the drill 
Road Transect. In this saddle, diagramatically illuscrated in 
Fig. 6, the Rutledge and Pumpkin Valley formations join in a 
topographic low, which has an elevation in the range of 273 to 273 m 
and which was produced by headward-eroding drainageways located in the 
trace of the Rutledge Formation on either side. A thick soil had to 
have formed on this original toeslope landform during periods of 
stability when the underlying saprolite would be deeply weathered. 
Evidence in the trench (Fig. 6 )  suggests that during some time in the 
Pleistocene, the o l d  residual soil was stripped off down to hard 
coherent rock or very firm saprolite, vith strata of harder rock more 
resistant to erosion than softer strata. The soil numbers in Fig. 6 
are tentative and are placed on stratigraphic units according to s o i l  
morphology of similar colluvial and residual s o i l s  adjacer.: to this 
trench. Colluvium S o .  2 5 A ,  (which is older than S o .  25 colluviwr) 
filled in the drainageway created by the stripping, and a soil forrred 
during the stable period that followec!. The 50. 25A soil forxel ic ZL 

environment with a fluctuating or perched water table, as evidericed b:; 
the mottled zone in che lower part. The No. 25A colluvial soil was 
mostly stripped o f f  during another erosion episode, so the: o n l y  tk-o 

srall areiis were preserved next to higher areas of harder saprolize. 
After the stripping, the gully was filled with No. 25 colLuxTiuv, the 
oldest of the Pumpkin \.‘alley colluvial soils that a r e  still presen: 
and have not been completely buried or destroyed by mass vzstage. A 
stable period follot-ed, and a soil formed in this colluviur?. Another 
period of instability stripped part of the No. 25 soil f r o 3  the 
saddle. The gully vas filled with No. 26 colluviun, the rest 
extensive of the Pumpkin Valley colluviums. The mottled ZORE in che 
underlying No. 25 paleosol probably formed during the development of  
the No. 26 soil, which formed in a moderately wet enviroment as 
evidenced by the presence of the 101% hue in the Bt horizon rather 
than the more normal 7.5YR and 5YR hue found in Bt horizors in higher 
landforms nearby. Another erosional episode partially reroved the 
S o .  26 soil, and the resultant gully was backfilled by the KO. 951 
alluvium. (The identification of alluvium in this trench is based on 
the presence of a few pebbles and rock fragments in the rnaterjal and 
the alluvium’s similarity to more widespread alluvium nearby.) The 
environment during the deposition of the alluvium vas w e t  enough f o r  
crayfish to construct burrows through and into the underlying No. 25 
paleosol. These burrows are identified at the 4 . 8 - ,  5.7-, and 
7.5-m marks on the diagram. These old burrows have smoothed 
sidewalls, unlike stump fills, which have irregular sidewalls. 

Bt horizon at the far south end of the trench. Surface erosion from 
past agricultural activities probably stripped off the upper E and 
transition horizon to the Bt horizon, which is now directly beneath 
the A horizon. 

The Rutledge residual soil, No. 30, has formed a red-yellow clayey 
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This saddle is 1oca:ed within about 100 m of two stream piracy 
events. The stream channcl just west of this saddle once flowed 
easterly across this saddle and then south through a gap in a Marys-;?le 
ridge. A headward cutting drainage way from Gum Branch cut o f f  the 
flow through the gap. Ano:her headward cutting drainageway cuz througt 
the Maryville ridge to the west and captured the headwaters of  the 
stream that now flows west of this saddle. Subsequent erosion and 
reversed channel gradients left the alluvial and colluvial remnants 
preserved in this saddle. 

instability over a considerable length of time. These stable and 
unstable periods most probably are climatically controlled on a 
regional basis and related to the climate perturbations of the 
Pleistocene and Holocene. Thus far, no datable carbon materials or 
buried A horizons have been located. The sequence of events in the 
Saddle Trench predate the erosional-depositional events that are more 
extensively preserved at elevations of 251 to 254 m. 

It is very evident that there have been periods of stability and 
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F i g .  6 .  Cross section a c r o s s  Snddlr Trench  (C - clay; CL clay loam; CL-C = c l a y  1 o : i I w c - l  
PV - I1tiinpkiij Vnllcy;  1 f t  - 0 . 7 0 h 8  rn). 
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Descriptions from Saddle Trench in the LLWDDD site 

Saddle Description h’0.1 

Location: About 21 ft north of the south end of the trench. 
Parent materials: Thin old alluvium over old colluvium xhich is over 

Classification: Typic Hapludults; fine-loamy, mixed, thermic 
Rutledge residuum. 

Description 

Oi 

A 

E 

Btl 

2Bt2 

2Bt2 

2Bt3 

3 C 1  

2 to 0 cm; partially decomposed leaves and litter. 

0 to 2 cm; dark brown (1OYR 4 / 3 )  very fine sandy loan; moderate 
fine granular structure; very friable; many fine and medium 
roots; 1 to 2% pebbles; pH 6.0; abrupt wasy boundary. 

2 to 32 cm; yellowish brown (101X 5/41 very fine sandy loam; 
weak fine granular structure; very friable; common mediw. roots; 
1 to 2% pebbles; pH 6.2; clear wavy boundary. 

132 to 52 cm; yellowish brown (101% 5/8) loan; weak fine 
subangular blocky structure; very friable; 1 to 2 %  pebbles; thin 
discontinuous yellowish brown (1OYR 5/6) clay film on ped 
faces; many pores; pH 5.5; gradual wavy boundary. 

52 to 100 cm; strong brown (7.5YR 5/6) gravelly clay loam; 
moderate fine subangular blocky structure; friable; few fine 
roots; 15 to 20% subrounded pebbles; few fine roots corrmon 
pores; pH 5.0; gradual wavy boundary. 

100 to 125 cm; strong brown (7.5YR 5/6) gravelly clay l o a r  with 
common medium distinct light olive brown (2.5Y 5/L) mor:les; 
moderafe medium subangular blocky structure; firm: few mediw! 
r o o t s ;  15 to 20% pebbles; common pores; continuous strong brown 
(7.51’R 5/6) clay films on ped faces that also cover mottles; 
pH 5.0; gradual waq- boundary. 

125 to 162 cm; red (2.5YR 4 / 8 )  ped interiors and yellowish brom 
(1OYR 5/6) ped exteriors; gravelly loam; weak coarse prismatic 
parting to moderate medium subangular blocky structure; firm; 
thick strong brown (7.5YR 5/6) c l a y  films on primary ped faces; 
few medium roots common pores; pH 5 . 0 ;  abrupt wavy boundary. 

162 to 180 cm; highly mottled red (2.5YR 4/8) and light brownish 
gray (2.5Y 6/2) loam; massive, no rock structure; no roots; very 
soft highly weathered pebbles; pH. 4 . 5 ;  abrupt wax?. boundary. 
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4 C 2  

4Cr 

Note: 

180  t o  204 cm; red (2.5YR 4 / 8 ) ,  gray  and v i o l e t  Rutledge 
s a p r o l i t e ;  massive: very  s o f t ;  c l e a r  i r r e g u l a r  k;av2- boundary. 

204 t o  225 cm; big?.:: weathered Rut ledge  s a p r o l i t e .  

V e r t i c a l  s t r e a k s  a s s o c i a t e d  wi th  p r i s m a t i c  s t r u c t u r e  s t a r t  i n  
the lower  p a r t  of 2Bc2 h o r i z o n  and e x t e n d  through the  2Bt3 
h o r i z o n .  

Saddle D e s c r i p t i o n  No.2 

Loca t ion :  About 4 . 2  m south of  the  n o r t h  end o f  t h e  t r e n c h .  
C l a s s i f i c a t i o n :  Typic Ha2ludul t s ;  f i n e - l o a m y ,  mixed, t he rmic .  
Pa ren t  M a t e r i a l s :  Old allaTium over Pumpkin Va l l ey  colluvium over 

Pumpkin V a l l e y  residuur. 

D e s c r i p t i o n  

O i  

A 

E 

B E 1  

2 B t 2  

2Bt3 

2Bt4 

2 to 0 c m ;  par t ia l l : ;  decomposed o r g a n i c  m a t t e r .  

0 t o  2 em; broTA;r? (:C.\T( 4 / 3 )  v e r y  f i n e  sandy loam; veak f i n e  
g r a n u l a r  blocky s t r i x x r e ;  v e r y  f r i a b l e ;  many f i n e  and medium 
r o o t s ;  many t u b u l z r  p o r e s ;  5% p e b b l e s ;  c l e a r  wavy boundary. 

2 to 26 c n ;  ye l loKis5  brown (101% 5 / 4 )  v e r y  f i n e  sandy loam; 
weak f i n e  g r a n u l a r  s t r u c r u r e ;  very f r i a b l e ;  common f i n e  and 
medium r o o t s  and po res ;  5% p e b b l e s ;  g r a d u a l  wavy boundary. 

26 t o  5 5  cm; yelloxish brown (101% 5/8)  loam; weak f i n e  

r o o t s  and p o r e s ;  10% p e b b l e s ;  c l e a r  wavy boundary. (This  
h o r i z o n  i s  a mixture o f  a l luv ium and c o l l u v i u m . )  

' s u b a n g u l a r  blocky s t r u c t u r e ;  v e r y  f r i a b l e ;  few f i n e  and medium 

55 t o  76 c m ;  ye1lov:sh browm ( 1 O Y R  5 / 6 )  loam; moderate f i n e  and 
medium subangular  biocky s t r u c t u r e ;  f r i a b l e ;  few r o o t s ;  many 
p o r e s ;  10 t o  15% pebSles;  t h i n  d i s c o n t i n u o u s  da rk  ye l lowish  
brown (1OYR 4 / 4 )  c lay  f i l m s  on ped faces; c l e a r  wavy boundary. 

76 t o  92 cm; s t r o n g  brown (7.5YR 5 / 6 )  g r a v e l l y  c l a y  loam; 
moderate medium subangular b locky  s t r u c t u r e ;  f r i a b l e ;  few f i n e  
r o o t s ;  many p o r e s ;  15 t o  20% p e b b l e s ;  v e r t i c a l  flov zones s ta r t  
a t  t h e  t o p  of  t h i s  ho r i zon ;  c l e a r  w a v y  boundary. 

92 t o  115 em; brown (7.5YR 4 / 4 )  g r a v e l l y  c l a y  loam; weak medium 
subangu la r  bfocky s t r u c t u r e ;  f r i a b l e ;  f e w  f i n e  r o o t s ;  common 
p o r e s ;  15 t o  15% pebb les ;  c l e a r  w a v y  boundary. 
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3Bt5 115 t o  11r8 cm; r e d d i s h  brown (51% 4 / 4 )  c l a y  loam; weak coa r se  
subangular  blocky s t r u c t u r e ;  f i r m ;  few f i n e  r o o t s ;  common pores :  
5 t o  10% s o f t  sands tone  p e b b l e s ;  cont inuous  brown ( 7 . 5 J T  4 / 4 )  
c l a y  f i lms  on ped f a c e s ;  g radua l  wavy boundary. 

3Bt6 148 t o  180 cm; ye l lowish  r e d  (5yR 5/6) c l a y  loam-c lay ;  weak 
coa r se  subangular  b locky  s t r u c t u r e ;  f i r m ;  few f i n e  r o o t s ;  common 
p o r e s ;  5% pebb les ;  many mediwn ye l lowish  brown (101% 5/4) 
m o t t l e s  covered by y e l l o w i s h  brown (1OYR 4 / 4 )  c l a y  f i l m s ;  ab rup t  
wavy boundary. 

4c 180 t o  196 cm; s o f t  Pumpkin Val l ey  s a p r o l i t e  with  r e d  and gray 
f a c e s ;  c rushes  t o  s h a l y  s i l t y  c l a y  loam; few f i n e  r o o t s  and roo: 
mats i n  lower p a r t .  

4Cr 1 9 6  crr, r e a t h e r e d  Pumpkin Va l l ey  s a p r o l i t e .  
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Stop 13. Pumpkin Valley Residual and Colluvial Soils (?able  5, Fig, 7 )  

Soil no.: 24C2 (Profile 24-N) moderately eroded. 

Location: LLWDDD Site. E32275, N308GO Y-12 grid. 
Classification: Ruptic-Ultic Dystrochrepts; loamy-skeletal, mixed, 

Geomorphic position: Convex sideslopes and summits of low hills. 
Slope: 10% with southeast aspect. 
Parent material: Saprolite from claystone, from siltstone, and from 

thermic. 

thin to thick strata of glauconitic, very fine grained sandstone of 
upper member. 

Described by: L i e t t k e  and Lambert. 
Date: April 03, 1 9 8 7 .  

Note: Only the residual soil in this pit was described 

Oi 

A 

E 

Bw 

Bt 

B/Cr 

2 to 0 cm; leaf  litter 

0 to 8 CT.; dsrk grayish brown ( 1 O Y R  4 / 2 )  shaly lorn; moderace 
fine granular structure; friable; common to many fine and medium 
roots and pores throughout; pH 4.5; clear smooth boundary. 

8 to 25 cm; light yellowish brown ( 1 O Y R  6/4) shall; loam; weak 
fine and medium subangular blocky structure; friaSle; common 
fine roots throughout; many pores; pH 4.5; gradusi wa7-y boundary 
(gradual boundary includes a thin strong brown (7.5YR 4 1 4 )  B t l  
horizon). 

25 to 55 cm; yellowish red (5YR 4 / 6 )  very shaly clay loam; weak 
fine and medium subangular blocky structure; firrr; nearly 
continuous red (2.5yR 4/8) clay films on fragment faces and on 
some ped faces; few patchy red (10R 4/8) iron oxide-clay 
coatings on some fragment faces; few to common fine r o o t s ;  
common to many pores; pH 4 . 7 ;  clear inclined boundary. (CamSic 
horizon p a r t  of pedon. ) 

25 to 66 cm; yellowish red (5YR 4 / 6 )  shaly clay; moderate medium 
subangular blocky structure; firm; continuous reddish brown 
(5YR 4/4) clay films on ped faces; f e w  to common fine roots 
between peds; many pores; pH 4 . 5 ;  clear inclined boundary. 
(Argillic horizon part of pedon.) 

55 to 118 cm; weak red (2.5YR 4/21 extremely shaly clay; weak 
medium subangular blocky structure (B part) and massive 
saprolite (Cr part); very firm; nearly continuous r e d d i s h  brown 
(5YR 4/4) clay films on fragment faces; few fine roots; many 
pores; pH 4.7; abrupt irregular inclined boundary. 
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C r  118 t o  200 c m ;  h i g h l y  v a r i e g a t e d  weak r ed  (2.5111 4 / 2 )  and r e d  
( 2 . 5 1 3  5/6) o x i d i z e d  and leached  s a p r o l i t e  from s i l t s t o n e ,  
clays:one, and g l a u c o n i t i c  v e r y  f i n e  g ra ined  sands tone ;  
e x t r e z e l y  f i r m ;  n e a r l y  cont inuous  r edd i sh  brown (51% 4 / 4 )  c l a y  
coa t ings  on fragment  f a c e s ;  pa tchy  red (10R 4 / 8 )  i r o n  oxide  
coa t ings  on some f ragment  f a c e s ;  very few f i n e  r o o t s  i n  c r a c k s ;  
pH 4 . 8 .  



Table 5. S o i l :  Pumpkin Valley Residual and Co l luv ia l  Soil (Rupt ic -Ul t ic  Dys t rochrepts ;  c layey ,  mixed. thermic) Sol1 No.: 24N 

0-25 A-E 4 3 8  4 4 1  1 2 1  2 . 0  1.8 1 .0  9 .1  29.9 19 .4  24.7 31.7 2 8 3  24.3 4 . 0  0.33 
25-66 Bw-Bt 15.3 3 4  8 49.9 2.8 1 . 5  0.7 2 9 7 4 9 .6  25 2 27 7 60.9 33.0 27.9 0.56 
66-118 C r l  64 .9  9 6  5 . 5  9.1 6 . 9  6 . 0  5 0 . 9  12.0 6 . 1  3 5  18.1 
118+ C r 2  77 0 13 3 9.7 11.0 6 . 1  3 . 7  40.4 15.8 6 .7  6 .6  87.7 

Di th ion i t e  Hydrox. Cs lc iun  Bulk P a r t i c l e  Tota l  ----- Avai lab le  Water ----- 
Prof t Le 

Total Ext rac t ab le  Reduc Carbonate Density Density Poro- 113 15 AWC AK: 

-1  Depth Carbon Fe & t.ln Egufv. slty Bar Bar 
X --- cm cm cm cm-3 ---- - x - ___-  Ppn - -  x --- ----- - X - -  - - - -  % _ _ _ _  cm 

0-25 2.03 1.49 0 02 187 1 .22  2.60 53.14 26.46 11.67 0 12 4 
w 25-66 0.31 4 35 0 00 8 1 . 4 7  2 .69 45.41 36.23 27.96 0.08 

66-118 0.06 4 17 0 . 0 0  13 1.57 2.74 42.85 15.50 10.42 0.07 
118+ 0 . 0 0  2.30 0.12 1190 1.57 2.74 42.85 17.62 11.16 0 .01  7.6 

PH - - - - - -  Ext rac t ab le  Bases ------ Base - KC1 Extrac tab le  - ---- Radionuclide Sorp t ion  Ra t io  ---- 
Depth (1:l) Ce K Na S u n  CEC Sa tu ra t ion  A 1  H Acid i ty  Co S r  cs Tc U 

water -- -- ---_ _---_ cmol(+)/kg ----_----_--- -__  X -___  -___  ~ m o l (  +) /kg --_ ----_---_____-_- L,& --------------- cm 

0-25 4 . 4 9  0 .32 0 07 0 .12  0.00 0.Sl 9.18 5 . 6  2 .6  0.4 3 . 0  391 4 9  1619 0.23 746 
25-66 4.58 0 .38  1.20 0 . 3 3  0.00 1.Q1 25.70 7 .4  9.7 1.2 10.9 151 157 >lo000 0.27  >10000 
66-118 4.76 0 .20  1 . 1 5  0.27 0.00 1.62 21.42 7 . 6  12 7 1.0 13.7 938 1046 >IO000 - 3923 

118+ 4 . 8 4  0 03 1 . 1 4  0 18 0.01  1 .36  21.42 6 . 4  12.6 1.1 13.7 

-__-_---___--_______--------- - - - -  Clay Frac t ion  Mineralogy by --_---------_---____------------- 
(ND = not de tec t ed ,  TR - t r a c e  (<IO%), L - low (10-20X). M - medium( 20-30%). H = high ( > 3 0 % )  

Depth (cm) Smectite Vermiculite Hyroxy i n t .  Vermicul i te  Ch lo r i t e  Kaol in l te  I l l i t e  F ibbs f t e  Fe ldspars  &art2 

0-25 ND TR H m H TR ND m M 
25-56 ND L t9 ULI H L NO HD L 
66-118 nD M L ND H M ND ND L 

t18* 

Notes: 
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Y P 4 4  10 

Fig. 7 .  Photograph of Pumpkin Valley pit. Values are given in 
centimeters. 
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Stop 14. Colluvial and Alluvial Soil (Pit 26/951) (Table 6, Fig. 8 )  

S o i l  n o .  : ' 26/951 C3. 

Location: LLWDDD Site. E 2 7 8 7 5 ,  N30780 Y - 1 2  grid. 
Classification: Typic Hapludults; fine-loamy, mixed, thermic. 
Geomorphic position: Lox terrace covered toeslope with some cowexity. 
Slope: 10% with west aspect. 
Parent material: Pumpkin Valley colluvium over Pleistocene alluviun 
derived from mosrly local sources over Pumpkin v a l l e y  residuum. 

Described by: Lambert and Lietzke. 
Dace: June 9 ,  1987. 

AP 0 t o  2 1  em; dark brown (1OYR 4 /31  gravelly loam; mcderate medius 
and coarse granular structure; friable; co-don fine a c d  very  
fine r o o t s  throughout; "tiny pores throughout; pk? 4 . 7 ;  sbrupi 
smooth boundary. 

Btl 21 to 4 3  cm; yellowish red (5YR 4 / 6 )  and brownish yello.*; 
(lOlX 5 /8 )  gravelly clay loam; weak fine and medim subsngular 
blocky structure; firm; thin continuous reddish brown ( 5 j T  4 / 6 )  
clay films on ped faces; few fine roots bE:ween p e d s ;  many 
pores ;  pH 4 . 9 ;  clear waly boundary. (Base of youngest 
colluvium.) 

2Bt2 43 i o  55 cm; yellowish r e d  (51X 4 / 6 )  and r edd i sh  brocn (5YR 4 / 4 )  
clay loam; moderace medim subangular blocky structure; f i r r . ;  
thin continuous reddish brown (51T 4 / 4 )  clay films on ped faces: 
few fine roots between peds; many pores; pi3 4 . 9 ;  clear w a * + ~  
boundary. 

2 B C  55 to 74 cm; yellowish red (5YR 4 / 6  and yellow (5Y 7 / 6 )  gravelly 
clay loam; weak medium subangular blocky structure; firm; thin 
discontinuous yellowish red ( 5 s  4 / 6 )  clay films on ped faces; 
fet; patchy manganese oxide coatiings on SOKS. ped f a c e s ;  few fine 
roots; many fine pores; pH 4 . 9 ;  clear  w a v y  boundary. 

3Bt 74 to 87 cm; reddish brown (51% 4 / 4 1  and yellowish red (51% 4 / 6 1  
clay loam; moderate medium subangular blocky structure; firm; 
thin continuous yellowish red (5YR 4 / 6 )  clay films on ped faces; 
few fine roots between peds;  many fine pores; pH 4 . 9 ;  clear wavy 
boundary. (Base of intermediate colluviurc.) 

4Ab 87 to 95 cm;  mottled light brownish gray (2.5Y 6/2) and 
yellowish red (5YR 4/6)  loam; weak f ine  and medium subarigular 
blocky structure; firm; thin patchy yellowish red (5YR 4 / 6 )  clay 
films on ped faces; patchy strong brown (7.5YR 4 / 4 )  iron 
oxyhydroxide stains throughout; f e w  to coniion fine r o o t s  between 
peds; many fine pores; pH cC.9; clear i r r e g u l a r  boundary. 
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4Btb 9 5  to 1 2 2  cm; brownish yellow (1OYR 6 / 6 ) ,  yellow ( 2 . 5 1 ’  8/6), and  
light greenish gray (5BG 6/2) gravelly clay loarc; weak fir,r and 
medium subangular blocky structure; very firm; thin 
disconcinuous dark yellowish brown ( 1 O Y R  4 / 4 )  clay films OT? ped 
faces; common patchy strong brown (7.5YR 5/6) iron oxyhydroxide 
coatings on some ped faces; very few fine roots between peds; 
many fine pores; pH 4 . 9 ;  clear wavy boundary. (Base of oldest 
colluvium.) 

5 B t ’ l  122 to 1 4 6  cm; dark brown (7.5YR 4 / 4 ) ,  yellowish brown 
( 1 O Y R  5/4), and brownish yellow (1OYR 6/8) loam; moderate medium 
subangular blocky structure; very firm; thin discontinuous dark 
brown (7.5YR 4/4) clay films on ped faces; patchy manganese 
oxide stains on some ped faces; very few fine roots between 
peds; common fine pores; pH 4.9; clear wavy boundary. 

5Bt‘2 146 to 202 cm; dark brown (7.5YR 4 / 4 )  and yellowish brown 
(10YR 5 / 4 )  clay loam; weak coarse subangular blocky structure; 
very firm; thin continuous dark brown (7.5YR 4/4) clay films or, 
ped faces; patchy manganese oxide stains on ped faces; very fer; 
fine roots between peds; many fine pores; pH 4 . 9 ;  clear wavy 
boundary. (Base of upper alluvium.) 

6Bk-1 2 0 2  t o  234 cm; light olive brown (2.5Y 5/4) loam; weak meliw 
subangular blocky structure; firm; patchy manganese oxide 
coatings on some ped faces and patchy brownish yeliow (101R 6/8) 
iron oxyhydroxide stains on other ped faces; very fez. fine roots 
between peds; pH 4 . 9 ;  clear wavy boundary. 

6Bx2 234 to 270 cm; mottled dark yellowish brown (1O’IR 4/8) and light 
olive brok-n ( 2 . 5 Y  5 / 4 )  loam; weak medium subangular blocky 
structure; firm; thin discontinuous reddish brown (51X 4 / 4 )  clay 
films on faces of  primary peds; patchy manganese coatings on 
secondary ped faces; very few fine roots between peds; few to 
common fine pores; pH 4.9; clear wavy boundary. (Base of older 
alluvium. ) 

7c 270 to 325 cm; mottled brownish yellow (1OYR 6 / 8 ) ,  yellow 
(2.5Y 7 / 8 ) ,  and olive yellow (5Y 6/6) oxidized and leached 
saprolite from lower member of Pumpkin Valley Formation; 
contains greenish glauconitic strata; firm; common patchy dark 
red (10R 3/6) iron stains on joint and fracture faces; few very 
fine roots along dip planes; pH 5.0; clear inclined boundary. 
(Pumpkin Valley residuum.) 

7Cr 325 to 350 cm; highly variegated and mottled oxidized and 
leached saprolite from middle member of Pumpkin Valley; very 
firm; few root mats in upper part along dip planes; pH 5.1. 



0-21 Ap 48.4 3 1 5  20.1 1.8 2.3 1.9 12.0 30.4 11.7 19.8 28.0 32.1 22.9 9.2 0.46 
21-122 B t l - 4 B t  34.9 36 9 26.2 5.8 2.2 0.9 8.5 17.5 18.3 18.6 13.4 40.8 23.6 19.2 0.68 
122-270 5Btl-6Bw2 31.9 35.6 32.5 0.3 0.1 0.4 8.3 22.8 19.4 16.2 0.1 45.3 20.9 24.4 0.75 
270 7C-7Cr 45.2 3 3 . 3  21.5 9.6 4.9 2.5 17.4 10.8 11.1 22.2 93.2 

D i t h i o n i t e  Hydrox. Calciom BuLk P a r t i c l e  Tota l  ----- Available  Water ----- 
Profile 

Tota l  E x t r a c t a b l e  Reduc. Carbonate Density Density Poro- 1/3 15 AWC hM: 

- I - -  ---- x ---- -1 
CIB cm cm 

Depth Carbon Fs t-b kin Equiv. s i t y  Bar Bar 
c*-3 ---- - I - ---- 2 --- Plm -- x --- ----- cm 

41 0-21 1.71 2.14 0.03 246 1.14 2.63 56.66 21.15 16.16 0.04 

122-270 0.08 1.82 0,01 53 1.46 2.66 45.11 27.37 19.70 0.11 
21-122 0.12 2.77 0.02 48 1.55 2.66 41.73 26.52 20.01 0.10 VI 

270+ 0.00 4.09 0.02 135 1.59 2 73 41.76 25.20 17.37 0.01 14.0 

PH ------ Extrac tab le  Bases ------ Base - KCl Extrac tab le  - ---- Radionuclide Sorpt ion Rat io  ---- 
Depth (1:t) Ca Ms K Nn Sum CEC S a t u r a t i o n  A 1  H Acldl ty  Co Sr CS Tc U 

_---__I- * - - - -  c m o l ( + ) / k ~ )  ------------_ --_ x _ _ _ _  _ _ _ _  c m l ( + ) / k s  - - -  - - - - - - - - = - - - - - - -  L/k& --------------- cm 

0-21 4.70 2.10 0.66 0.26 0.03 3.07 13.22 23.2 3.2 0.3 3.5 4688 201 8651 0.24 2216 
21-122 4.91 1.29 0.55 0.10 0 .08  2.03 15.05 13.5 6.9 0.1 7.0 320 346 >lOOOO 0.27 3715 
122-270 4.96 0.31 0.45 0 17 0.03 0.96 16.77 5.7 6.3 0.1 6.4 314 337 >10000 0.14 5679 
270+ 5.10 0.26 0.93 0.24 0.04 1 . 4 7  17.75 6.3 8.5 0.3 8.8 1498 1717 >10000 - 3355 

----_______--__-------------- clay Fract ion MineraLoly by _____________------_---------------- 
(ND - not d e t e c t e d ,  TR = t r a c e  ( < l o x ) ,  L = lon (10-20%), M 5 medim (20-30%), H - high t>30%)1 

Depth (cm) Smecti te  Vermiculite Hydroxy i n t .  Vermiculite C h l o r i t e  Kaolinite I l l i t e  Gibbs i te  Fe ldspars  Quartz 

0-21 ND L M ND H L HD ND M 
21-122 ND M L ND M L ND ND L 
122-270 ND M M ND H L ND m L 
270+ ND H TR ND L M ND m N 

Notes : 
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Stop 15. Rome Breccia Soil 

S o i l  no.: 601 D3 

Location: ORR:  McNew Hollow, a short way belov the drainage divide 
that separates McNew Hollow drainage basin from Gum Branch basin. 

Classification: Typic Hapludults; clayey, mixed, thermic. 
Geomorphic position: 
Slope and aspect: 12 to 25% southeast. 
Parent material(s): Fault breccia saprolite from the upper Rome 

Vegetation: Hardwoods and pines. 
Described and sampled by: Lietzke, Ammons, and Timpson. 
Date: April 14, 1988. 

Lower upland sideslope along edge of fault. 

containing yellowish feldspathic siltstone, sandstone and limestone 

Soil Description 

Oi 6 A 4 to 0 cm; leaf litter with many fine and medium roots 

E 

E/B 

Btl 

Bt2 

BC 

0 to 10 cm; yellowish brown (1OYR 5 / 4 )  very fine sandy loam or 
silt loam; moderate fine grancllar structure; v e r y  friable; 
common medium roots; many pores; gradual w a v y  boundary. 

10 to 20 cm; yellowish brown (1OYR 5 / 4 )  E part, and yellowish 
brown (10111 5/8) B part; very fine sandy loam or silt loam; 
moderate medim subangular blocky structure; very friable; 
common medium r o o t s ;  many pores; gradual w a v y  boundary. 
(B /E  horizon included in the lower boundary.) 

20 to 32 cm; strong brown (7.5YR 5/6) silty clay loam; moderaze 
medium subangular blocky structure: very friable; continuous 
dark yellowish brown (1OYR 4 / 6 )  clay films on ped faces; commcr. 
f i n e  roots; many pores; 20% soft breccia fragments of si1ts:or.e 
and fine grained sandstone; gradual wavy boundary. 

32 to 70 cm; strong brown (7.5YR 5 / 8 )  and red (2.5YR 4/8) 
saprolitic interiors; silty clay or clay; moderate medium 
subangular blocky structure; friable; continuous yellowish red 
(5kX 5 / 6 )  clay films on ped faces; common fine roots; many 
pores; 40% soft breccia fragments of siltstone and fine grained 
sandstone; clear wavy boundary. 

70 to 90 cm; olive brown (2.5Y 4/6) c l a y  plugged brecciated 
siltstone saprolite that easily crushes to silty clay loam; c l a y  
plugs are yellowish red (5YR 4 / 6 1 ;  very friable; common fine 
roots; many pores;  75% soft fragments of siltstone and very fine 
grained sandstone; clear wavy boundary. 



CB 

c 1  

c2 

c3 

c4 

90 t o  1 2 6  cm; s t r o n g  brown (7.5Y 5/8) c l a y  plugged b r e c c i a t e d  
f i n e  g ra ined  sandstone s a p r o l i t e  t h a t  e a s i l y  c r u s h e s  t o  loam o r  
v e r y  f i n e  sandy loam; ye l lowish  r e d  (51% 4 / € )  c l a y  p l u g s ;  ve ry  
f r i a b l e ;  common f i n e  r o o t s ;  many p o r e s ;  75% s o f t  fragmenEs of 
s i l t s t o n e  and very  f i n e  g ra ined  sands tone ;  c l e a r  wa\y boundary. 

1 2 6  t o  150 cm; o l i v e  (5Y 5 / 4 )  b r e c c i a t e d  s i l t s t o n e  s a p r o l i t e  
plugged wi th  ye l lowish  r e d  (5YR 4 / 6 )  c l a y  i n  open porous a r e a s  
and on most primary fragment  f a c e s  bu t  c o a t e d  w i t h  b l a c k  
manganese o r  r ed  i r o n  plasma on secondary fragment  f a c e s ;  about  
85% f i rm s i l t s t o n e  f ragments ;  many p o r e s ;  f e w  f i n e  r o o t s ;  c l e a r  
waxy boundary. 

150 t o  200 cm; brownish ye l low (1OYR 6/8) b r e c c i a t e d  s i l t s t o n e  
s a p r o l i t e  plugged wi th  ye l lowish  r e d  (5111 4 / 6 )  c l a y  i n  open 
porous areas and on most pr imary fragment f a c e s  and a s  
replacement  f o r  l imes tone  b r e c c i a  f ragments ;  about  85% very  sof ;  
s i l t s t o n e  fragments;  many p o r e s ;  f e w  f i n e  r o o t s ;  c l e a r  waxy 
boundary.  

200 t o  255 cm; o l i v e  brown (5Y 4 / 4 )  b r e c c i a t e d  s i l t s t o n e  
s a p r o l i t e  plugged wi th  s t r o n g  brown (7.5111 4 / 6 )  c l a y  i n  open 
porous a r e a s  and on most pr imary f a c e s ;  secondary  fragrren: f a c e s  
o f  s a p r o l i t e  coa ted  w i t h  b l a c k  manganese p lasma;  about  90% very  
f i r m  s i l t s t o n e  f ragments ;  many p o r e s ;  few f i n e  r o o t s ;  c l e a r  WZ-:;; 

boundary.  

2 5 5  t o  300 cm; b l ack  manganese replacement o f  b r e c c i a t e d  
l imes tone  fragments;  c r a c k s  plugged by ye l lowish  r e d  (51X 4 / 6 )  
c l a y ;  some o l i v e  brown ( 5 Y  4 / 4 )  s i l t s t o n e  f ragments  coaced LYich 
black manganese and r e d  (10R 4 / 8 )  i r o n  plasma;  ve ry  s o f t  wi th  no 
hard  fragments;  few f i n e  r o o t s ;  many p o r e s .  

Note:  There a r e  no hard  c o a r s e  f ragments  i n  t h i s  p r o f i l e .  Only  one 
h a r d  g r a v e l  fragment w a s  p i cked  from t h e  p i t  f a c e .  
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Stop 16. Rome Residual S o i l s  

S o i l  n o . :  6F. 

Location: Roane County, ORR east of Gum Branch Road, in upperrcost 

Classification: Typic Dystrochrepts; loamy-skeletal, or fine-loamy, 

Physiography: Upland. 
Geomorphic position: Linear mid-sideslope, 
Slope and aspect: 50% east. 
Parenc material(s): Dusky red Rome mudstone surficial creep and 
underlying residuum. 

Vegetation: Pines and hardwoods. 
Described by: Lietzke. 
Date: September 3 0 ,  1986. 
Sampled by: Lietzke, Ammons, and Timpson. 

section of Gum Branch watershed 

mixed, thermic. 

Date 

Oi 

A 

E l  

E 2  

Bw 1 

Bw 2 

Apkil 24 ,  1988. 

Soil Description 

5 to 0 CIT:  leaves, needles and twigs 

0 t o  2 cm; dark broivll ( 1 O Y R  3/3) gravelly very fine sandy l o x ;  
moderate fine granular structure; very friable; many fine an2 
medium roots; many pores; 15 to 25% sandstone fragments; clear 
w a y  boundary. 

2 to 7 CR; reddish brown (51% 4 / 3 )  gravelly very fine sandy 
loam; weak fine granular structure; very friable; few fine ax2 
medium roots; many pores; 20 to 2 5 %  sandstone fragments; clez: 
wavy boundary. 

7 to 15 CR; reddish brown (5YR 5 / 4 )  gravelly very fine sandy 
loam; weak medium subangular blocky structure; very friable; 
l i g h t  reddish brown (5YR 6/3) skeletans on many ped faces; fex  
fine and medium roots; many pores; 25 to 30% sandstone 
fragments; clear wavy boundary. 

15 to 2 3  cm; reddish brown (5YR 4 / 4 )  loam; weak medium 
subangular blocky structure; friable; light reddish brown 
(5YR 6/3) skeletans on many ped faces; few fine and medium 
roots; many pores; 5 to 15% sandstone fragments; clear wavy 
boundary. 

23 to 38 cm; reddish brown (5YR 4 / 3 )  loam; moderate medium 
subangular blocky structure; friable; reddish brown (5YR 5/3) 
skeletans on many ped faces ;  few fine and medium roots; many 
pores; 5 to 15% sandstone fragments; abrupt wavy boundary. 
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2 CB 

2 C r l  

2 C r 2  

2Cr3 

Noce : 

38 t o  9 2  cm; da rk  r e d d i s h  brovn (51% 3 / 3 ) ,  s t r o n g  brown 
(7.51% 5/8) and p i n k i s h  g ray  (7.5YR 6/2) ex t remely  g r a v e l l y  very  
f i n e  sandy loam; mass ive ;  f r i a b l e ;  da rk  r e d d i s h  brob-n (51R 3/4)  
s o i l  m a t e r i a l  on many fragment f a c e s ;  common f i n e  r o o t s ;  many 
p o r e s ;  5 t o  75% sands tone  f ragments ;  a b r u p t  wavy boundary. 
Note:  For sampling pu rposes ,  t h i s  h o r i z o n  was s p l i t  i n t o  BC 
(38 t o  63 cm) and CB (63 t o  92 cm). 

92 t o  135 cm; l i g h t  o l i v e  brown (2.5Y 5/6) and brown ( 1 O Y R  4 / 3 )  
f e l d s p a t h i c  sands tone  s a p r o l i t e  stratum; v e r y  f i r m ;  dusky r e d  
(2.5YR 3 / 4 )  i r o n  c o a t i n g s  on most f ragment  f a c e s ;  f e w  f i n e  
r o o t s ;  common p o r e s .  

135 t o  160 cm; r e d d i s h  brown (5YR 5/3) and dusky red (2.5YR 3/2) 
mudstone s a p r o l i t e ;  ex t remely  f i r m ;  no r o o t s .  

160 t o  180 cm; gray  (5GY 5/1) i n t e rbedded  s i l t s t o n e  and r edd i sh  
b l a c k  (10R 2 / 1 )  mudstone; some fragment  s u r f a c e  a r e  ox id i zed  t o  
a l i g h t e r  shade;  some f a c e s  wi th  r e d  (10R 4 / 8 )  i r o n  plasm&; f i rm 
and very  f i r m  i n - p l a c e  m a t e r i a l .  

T h i s  pedon has  a ve ry  w e l l  expressed  cambic o r  a ueakly 
expressed  a r g i l l i c  ho r i zon  formed i n  t h e  c r e e p  m a t e r i a l s .  The 
upper 30 cm o f  t h e  pedon formed i n  c r e e p  m a t e r i a l s .  StraEa a r e  
g e n t l y  d ipping  a t  t h i s  s i t e .  

S o i l  n o . :  7 D  

Loca t ion:  Roane County, ORR upper sub-watershed  b a s i n  of G u m  Brsnch.  
F i r s t  watershed sou th  of  P i n  Hook Branch on w e s t  s i d e  of Gum Branch 
Road. 

C l a s s i f i c a t i o n :  Typic Hap ludu l t s ;  c l a y e y ,  mixed, thermic .  
Physiography: Upland. 
Geomorphic p o s i t i o n :  Mid- s ides lope .  
Slope and a s p e c t :  24% s o u t h .  
Pa ren t  m a t e r i a l ( s ) :  

Vege ta t ion :  P ines  and hardwoods. 
Descr ibed  by :  L ie t zke .  
Date :  September 30, 1986. 
Sampled by:  L ie t zke ,  Ammons, and Timpson. 
Date :  A p r i l  1 4 ,  1988. 

Rome f e l d s p a t h i c  f i n e - g r a i n e d  sands tone  and 
s i l t s t o n e .  
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Soil Description 

Oi 4 to 0 cm; roo: mat plus surface needles and leaves. 

E l  0 to 13 c m ;  dark grayish brown (101% 4 / 2 )  in the upper 2 cm and 
brovn (1012 5 / ? )  very fine sandy loam beneath; weak fine 
granular strucrure; very friable; few medium and fine roots; 
many pores; l ess  than 5 %  fragments; clear w a v y  boundary. 

E2 13 to 25 cm; pale brown (1OYR 6/3) very fine sandy loam; weak 
fine granular structure; very friable; l i g h t  gray (1OYR 7 /2 )  
skeletans on some ped faces and in streaks; few medium and fine 
roots; many pores; less than 5 %  fragments; clear wavy boxndary. 

B/E 25 to 36 cm; strong brown (7.5YR 4 / 6 )  B part, and yello;-ish 
brown (10l-R 5 / & )  E part, very fine sandy loam; moderate rxediw. 
subangular blocky structure; friable; common fine roots; mar.y 
pores; less than 5% fragments; clear waly boundary. 

B t  36 to 6 5  cm; sxong brown (7.5YR 4 / 6 )  silty clay loam; noderzte 
medium subangu:ar blocky structure; firm; thin continuous brok-r. 
(7 .51% 5 / 4 )  clay films on ped faces; common fine roots; miny 
pores; less t k n  5% fragments; c lea r  wax?- boundary. 

BC 6 5  to 100 cm; scrong brown ( 7 . 5 1 2  4 / 6 )  and yellowish red 
(5YR 5 / 6 )  gravelly silty clay; moderate medium subangultit- blocky 
structure; f i x ;  thin continuous reddish brown (51X 5 / 4 )  clay 
films on ped ftices and lining old root channels and cracks; red 
(2.5YR 4 / 6 )  iron materials on rock fragment faces;  few fine 
roots; many pores; 15 to 25% soft sandstone fragments; gradual 
irregular boundary. 

Cr 100 to 173 cm; soft reddish gray (5YR 5/2) and yellowish brown 
' ( 1 O Y R  5/6)  saprolite from Rome arkosic sandstone that crushes to 

very gravelly silt loam or very fine sandy loam; firm; tkick 
continuous redcish brown (5YR 5 / 4 )  clay films in cracks 2nd 
coating fragmezt faces in upper most part; few fine roots in 
cracks; common pores .  (Auger observation. Only the upper part 
of this horizor. was sampled for characterization.) 

Note: Ped interiors in BC horizon have remnant rock-controlled colors 
and rock structure. Parent materials are very fine grained 
sandstone and siltstone with a steep southwest d i p  almos: 
parallel to the slope. 
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Stop 17. Rome and Chickamauga Colluvial S o i l s  

Soil no.: 16. 

Location: ORR. Intersection of Midway Road and Hot Yard Road, and 
then abouc 50 m south across low area and up onto slope. North end 
of drill road transect. 

Classification: Typic Hapludults; fine-loamy, mixed, thermic. (Mapped 
as Shouns in Anderson County.) 

Geomorphic position: Lower edge of mudflow. Very close to or in fault 
zone. 

Slope and aspect: 12 to 25% northwest. 
Parenc material(s): Young Rome mudflow over old clayey Rome mudflow 
Vegetation: 
Described by: Lietzke. 

Cutover area with pines and brush. 

Date 

AP 

BE 

Btl 

Bc2 

2Bt3 

April 2 2 ,  1988 

S o i l  Description 

0 to 25 cm; dark brown ( 1 O Y R  3 / 4 )  silt loam or loam; moderate 
fine granular Structure (platy in lower 10 cm); very friable; 
man:; fine roots; 5 to 10% sandstone fragmencs; many pores; 
abrupt wavy boundary. 

25 to 43 cm; strong brown (7.5YR 4 / 6 )  silt loam or loam; 
moderate medium subangular blocky structure; very friable; 
comnon fine roots; 5 to 10% sandstone fragments; many pores; 
gradual wavy boundary. 

43  to 83 cm; dark browx (7.5YR 4 / 4 )  light silty clay loam or 
clay loam; moderate medium subangular blocky structure; very 
friable; patchy strong brown clay films on ped faces; common 
fine roots; 5 to 10% sandstone fragments; many pores; gradual 
wavy boundary. 

83 to 117 cm; reddish brown (5YR 4 / 4 )  silty clay loam or clay 
loam; moderate fine subangular blocky structure; very friable; 
dark reddish brown (5YR 3 / 4 )  clay flows on most ped faces; some 
manganese splotches and ped coatings in lower part; few fine 
roots; 5 to 10% sandstone fragments; many pores; abrupt 
irregular boundary. (Base of younger colluvium.) 

117 to 161 cm; reddish brown (5YR 4 / 4 )  very gravelly loam; weak 
coarse subangular .blocky structure; firm; dark reddish brown 
(5YR 3 / 4 )  clay flows on most ped faces; many manganese 
splotches, fragment coatings and ped coatings; few fine roots; 
35 to 50% sandstone fragments; many pores; gradual wavy  
boundary. 
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3Bt4 

4 B t 5  

4 3 t 6  

43c 

5CB 

1 6 1  to 2il crr.; reddlsh brown (5YR 4 / 4 )  very gravelly silty clay 
loam; weak coarse subangular blocky structure; firu;; dark 
reddlsh bron (5YR 3 / 4 )  clay flows on most ped faces; many 
manganese splotches, fragment coatings, and ped coatings; 
yellowish red (5YR 5 / 4 )  flow zones surrounded by a goethite 
reaction zone; few fine roots; 35 to 50% sandstone fragments; 
many pores; gradual wavy boundary. (Base of intermediate 
colluvium. Truncated older colluvial paleosol below,) 

2 1 1  to 250 cm; yellowish brown (1OYR 5/6) clay; moderate medium 
angular blocky structure with common pressure faces; very firm; 
strong brown ( 7 . 5 S R  4 / 6 )  clay flows on many ped faces; few fine 
roots; common pores; gradual wavy boundary. (Bottom of pit. 
Auger observations below.) 

250 to 270 cm; yellowish brown ( 1 O ’ i R  5 / 6 )  clay; very firm; many 
light olive brown (2.51’ 5 / 4 )  mottles; many manganese splotches 
and hard manganese nodules throughout. 

270  t o  3 2 5  cm; yellowish brown ( 1 O Y R  5 / 4 )  clay; very firm: many 
light olive brown (2 .51’  5 / 4 )  and yellowish brown ( 1 O Y R  5 / 6 )  
mottles; mar.? manganese splotches and manganese plugged z o n e s ;  
basal g r a v e l s  ( ? >  in lower part. 

325 to 350 CR; reddish brown (5YR 4 / 4 )  clay (saprolite?); very 
firm; black manganese materials throughout. 

Kote: In this area on the back side of the secondary Pine Ridge, there 
are Rome colluvial materials o f  three ages. The colluvial 
mudflow that extends out the farthest is the oldest and has the 
highest clay content. There are areas where the oldest 
colluviurn has been covered with younger colluvium and a fragipar: 
has formed at the contact. The next oldest colluvium, of 
greatest extent, has a high proportion of dusky red Rome 
mudscone fragments. The youngest Rome colluvium is minor in 
extent and is located in drainageways. Rome colluvium extends 
out to and onto the k’hiteoak Mountain Fault. Most of the fault 
is covered by Pleistocene, Holocene, or Modern alluvium. 

Soil no.: 152. 

Location: O W .  

Classification: Typic Hapludults; fine-loamy, mixed, thermic. 
Geomorphic position: toeslope. 
Slope and aspect: 1 2  to 25% southwest. 
Parent material(s): Chickamauga and East Fork Ridge (Upper 
Chickamauga, Silurian, Devonian, and Mississippian) colluvium. 
Vegetation: Brush-cutover area. 
Described by: Lietzke 
Date: April 22, 1988 

Intersection of Midway Road and Hot Yard Road and 3 m 
south of road. Last pit on drill road transect. 
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S o i l  D e s c r i p t i o n  

Oi 

*P 

B t l  

B t 2  

BC 

2 t o  0 c m ;  l e a f  l i t t e r .  

0 t o  20 cm; brown (1OYR 4/3)  s i l t  loam; moderate f i n e  g r a n u l a r  
s t r u c t u r e ;  ve ry  f r i a b l e ;  many f i n e  and medium r o o c s ;  many p o r e s ;  
less t h a n  5% o l i v e - y e l l o w  s h a l e  and brown S i l u r i a n  sands tone  
f ragments ;  ab rup t  wavy boundary. 

20 t o  40 c m ;  s t r o n g  brown (7.5YR 5/4) s i l t y  c l a y  loam; moderate  
medium subangular  b locky  s t r u c t u r e ;  f r i a b l e ;  brown (7.5YR 4 / 4 )  
c l a y  flows on ped f a c e s ;  common f i n e  and medium r o o t s ;  many 
p o r e s ;  l e s s  t han  5% s h a l e  and S i l u r i a n  sandstone f r agmen t s ;  
g radua l  wavy boundary. 

40 t o  7 5  cm; s t r o n g  brown (7.5YR 5/4) s i l z  loam; weak medium 
subangular  blocky s t r u c t u r e ;  f r i a b l e ;  brown (7.5YR 4 / 4 )  c l a y  
flows on most ped f a c e s ;  few f i n e  r o o t s ;  many p o r e s ;  l e s s  t han  
5% s h a l e  and S i l u r i a n  sands tone  f ragments ;  g radua l  wavy 
boundary. 

75 t o  103 c m ;  ye l lowish  brown (1OYR 5/4) s i l t  loam; weak medium 
subangular  blocky s t r u c t u r e ;  f r i t i b l e ;  br0V-n (7.5YR 4 / 4 )  c l a y  
flows on a few ped f a c e s ;  few f i n e  r o o t s ;  inany p o r e s ;  l e s s  t han  
5% s h a l e  and S i l u r i a n  sands tone  f ragments ;  ab rup t  wavy boundary.  

B t l ’  103  t o  150 c m ;  ye l lowish  brown ( 1 O Y R  5 / 4 )  s i l t y  c l a y  loam; 
moderate coa r se  and medium subangular  blocky s t r u c t u r e ;  f i rm;  
t h i c k  s t r o n g  brown (7.5’iR 4 / 6 )  c l a y  f lows on most ped f a c e s  and 
i n  f i l l e d  p o r e s ;  many f i n e  s t r o n g  brown (7.5YR 5/8)  p l u s  l i g h t  
brownish gray  (101% 6 / 2 )  and p a l e  brown (1OkX 6/3) m o t t l e s ;  few 
f i n e  r o o t s ;  many p o r e s ;  5 t o  15% c h e r t  and sandscone f r agmen t s ;  
g radua l  w a v y  boundary. 

2BC 150 t o  200 c m ;  h i g h l y  mot t l ed  ye l lowish  brown (1OYR 5 / 4 )  and 
l i g h t  brownish gray (1OYR 6 /2 )  s i l t y  c l a y  loam; weak c o a r s e  
subangular  blocky s t r u c t u r e ;  f i r m ;  many f i rm manganese plugged 
s p l o t c h e s  w i t h  g o e t h i t e  zones around them and l i g h t  brownish 
gray on t h e  o u t s i d e .  (Auger b o r i n g  h i t  g r a v e l s  a t  200 cm and 
could go no f a r t h e r . )  
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Stop 18. Hazardous Waste Management Research S i t e s  

A demonstration of in situ vitrification ( ISV) technology for the 
stabilization of radioactively contaminated soil sites at the Oak Ridge 
h’ational Laboratory (ORNL) was successfully completed during July 1987. 
This demonstration is the first application of the ISV process to be 
performed outside the Hanford Site, where the technology was developed 
and patented by Pacific Northwest Laboratory (PNL). The joint OWL-PKL 
pilot-scale demonstration was performed on a 3/8-scale trench ( 2  m deep 
x 1 m wide x 10 m long) that was constructed to simulate a typical 
seepage trench used for liquid low-level radioactive waste disposal at 
ORNL from 1951 to 1966. The contaminants of most interest are cesium 
and strontium. In the ISV process, electrodes are inserted around a 
volume of contaminated soil, power is applied to the electrodes, and 
the encire mass is melted from the surface of the s o i l  down through the 
contaminated zone. The process creates a glassy-to-microcrystalline 
waste form that incorporates the contaminants. Gases produced during 
the melting are collected, treated, monitored, and released through an 
o f f - g a s  process trailer. In the ORNL demonstration, a 20-t mass of 
nelted rock approximately 1.2 m thick x 1.2 rn wide x 4.9 m long was 
formed during 110 h of operation that consumed approximately 29 MYh o f  
power. It w i i s  found that the volatilization of cesium and strontium 
were acceptably low in this test (>99.9% retention within the melted 
mass). The glass formed is a high-calcium glass. The gray, 
crystalline material results from the crystallization of the glass in 
areas of slow cooling and is also associated with nucleation sites 
unideniified as of yet. The crystalline material is a mixture of 
wollastonite and anorthite i n  a spherulitic texture. Leach t e s t s  on 
the materials suggest that the durability of both the glass and the 
crystalline phases is at least as  good as the durability of typical 
g lass  waste forms proposed for use in isolating high-level radioactive 
wastes. 
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