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SITE DESCRIPTION

The Kettering site is located on a low alluvial terrace, about

60 x 80 m, on. the south side of Maryland Rte. 214 between Largo

and Kolbes Corner (Figure 1). The site, at the confluence of the

Western and Northeastern Branches of the Patuxent river, is

underlain by Quaternary fluvial sands and gravels of the Wicomico

Formation (Cooke and Cloos, 1951). The surrounding coastal plain

uplands are underlain largely by the Tertiary Aguia greensand (a

green glauconitic sand) and by less extensive outcrops of the

Tertiary Chesapeake group (light grey diatomaceous earth and fine

pebble sand) <Cooke and Cloos, 1951>. Soils developed on the

uplands are mapped as Collington fine sandy loams (Kirby et al,

1967). Stream gradients are gentle and relief is subdued. The

site was once farmed, reforested, and recently partially cleared

to leave an open, park-like stand of trees, primarily Beech, of

typically 25-30 cm diameter.



PARENT MATERIAL

The parent material upon which soil has formed consists

primarily of well sorted fine and medium sand, with lesser

occurrences of gravelly sand, sandy gravel, and silty sand. The

deposits are interpreted as fluvial deposits of the Western and

Northeastern Branches, and possibly of a small tributary that

drained the upland to the north and once joined the Northeastern

Branch near the eastern margin of the site. A road now occupies

this draw, so it is difficult to reconstruct the palecPdrainage

to assess the possible contribution of sediment from this stream

to the alluvium at the site.

Changes in parent material size are believed to be responsible

for the sharp contacts observed in some profiles (from sand to

gravel, and from sand to silty sand). However, most soil

development has occurred on a massive fine-medium well-sorted sand

that extends to depths of 1 m in most profiles. This sand lacks

evidence of primary sedimentary structure or textural change.

Fine sands deposited in the backwaters of major floods could be

responsible for a massive primary depositional structure.

Conceivably, the sand could have been deposited as one event.

Alternately, sequential events could be responsible, with all

primary stratification since lost to soil development.

Stratigraphic relations below the sand are complex. Gravels

suggest that paleochannels (former channels) crisscrossed the

site, but more deep holes would be required to map these former



channels. A more recent gravel occurs at a depth of 40 cm in

auger hole N80 W100. A fresh-looking fragment of glass was found

here at a depth of 70 cm; it was dated as post 1923 on the basis

of its lettering (a portion of "reuse of this bottle is prohibited

•..") and probably post 1950 on the basis of the quality of glass

(Silas Hurry, pers. comm.)• This gravel is overlain by 40 cm of

thickened A horizon and appears to have been inset into the

sloping terrace edge by a recent flood (see Plate 1). Other

gravels underlie the primary sandy unit and thus predate the sand

and its pedogenesis.



PROCEDURE

To obtain the most usable information most efficiently,

existing archeological pits were described and soil profile

descriptions logged from shovel test pits (s.t.p.'s) on a 5m grid

were adapted for use in stratigraphic cross sections. One line of

auger holes was drilled along the W100 transect. In order to use
/eve/fed

the auger hole and s.t-.p. data, 4 transects were luii.iillufl, two N-S

(W100 and W115) and two E-W (N101 and N121). Locations of auger

holes, s.t.p.'s, and soil pits used in this analysis are shown on

Figure 2. Although s.t.p.'s are shallow and thus do not yield :

data on underlying stratigraphy, they are important for ;

determining the lateral extent of soil units. ;

Soils were described in the field for color, texture, and {
i

consistency. Given the scope of the project, no size analyses or i

other laboratory tests were performed. <

Textural descriptions recorded by Cavanaugh were adjusted to :

reflect the higher sand fractions observed in nearby holes; these

adjusted textures are used in Plates 1-4.



PEDOGENIC DEVELOPMENT

The soil at the site is mapped as Bibb Silt-loam in the Prince

Georges County Soil Survey (Figure 3; Kirby et al, 1967). The

description of this unit includes mention that, "In a few areas

the surface layer contains medium sized sand and feels gritty"

(Kirby et al, 1967, p. 19). The Kettering site is such an area.

The soils here are loamy sands and sandy loams. In most pits a

cambic B and argillic B are developed. Parent material usually

changes at the base of the B horizon.

Colors are quite red in the argillic B horizons, although

color can vary dramatically from pit to pit. For example, pit

N115 W105 is only a few meters from pit N118 WHO, yet it is

strikingly redder. Occasional thin clay skins are visible in the

argillic B. Structure- is generally weak to moderate in A, cambic

B and argillic B horizons. Sands and gravels that underly or

overly the soil may be massive and structureless.

A representative profile N118 W H O is shown in Figure 4.

Recall that there is substantial variation from hole to hole,

especially below about 80 cm depth.

Mottles are common below 80 cm depth, indicating that this

site is poorly drained. Iron oxide cemented concretions (usually

80-100 cm) reflect the abundance of iron available from the

weathering of the glauconite derived from the greensands of the

uplands deposited at the site.



AGE AND STABILITY OF SOIL

Aside from the recently inset gravel (N80 W100), and the

possibly recent deposition of sand over a now buried B horizon at

N130 W75, the site appears to have been stable long enough that an

argillic B horizon could develop. How long is that? To answer

this question, we can refer to studies by other workers who have

used independent means (such as C-14 isotopes) to date soils of

varying stages of development. We must bear in mind, however, the

rates of soil formation are influenced by climate, microclimate,

drainage, parent material size and minerology, vegetation, and

erosional or depositional modifications after onset of

pedogenesis.

Many studies of soil formation rates are reviewed by Hall et

al (in press). Table 1, taken from their report, indicates that

translocation of clay can occur in as little as 100 years or less

(Hallberg et al, 1978). More comparable are the data of Bilzi and

Ciolkosz (1977), indicating that illuvial clay is found after 2000

years of development on alluvium in the Pennsylvania Appalacians.

Taken as a whole, these studies suggest that about 2000 years

minimum are needed to develop an argillic B horizon.

At the Kettering site, the parent material is extremely sandy.

This would serve to ac.clerate pedogenesis because the surface area

to be weathered is less than in a finer grained parent material.

However, the site's low topographic position and consequent poor



drainage would serve to slow pedogenesis by preventing optimal

aeration.

The combination of red color and argillic B development

suggest an age of 10,000 years B.P. + 4,000 (Jacobson, pers.

comm., 1983) for the main body of the site.



EROSION OF THE SITE

Pronounced thinning and thickening of the A horizon is

apparent in Plate 1. Several factors may have contributed to this

phenomenon: erosion of the surface by sheet wash, trapping of

sediment by tree roots, disturbance by plowing, and disturbance by

heavy equipment.

Plow scars indicate that the site was once farmed, but it is

now forested, primarily by Beech trees 25-30 cm in diameter.

A cut stump of unknown species (not Beech) and about 30 cm in

diameter is located near the highway. Its 120 annual rings

suggest that the present stand is well over a century in age.

Some trees in the North-central and eastern part of the site are

on mounds about 20 cm above the surrounding ground surface (see

Plate 2). Roots are fully or partially exposed on the mounds. It

is unclear whether these mounds indicate lowering of the

surrounding surface by erosion or raising of the mound by 1)

accumulation of soil at the base of the tree or by 2) growth of

tree roots and heaving the soil. Mounds are found not only under

Beeches, but under other trees as well. If the Beech mound

located at N131 W100 (Plate 1) is representative, the thickening

is restricted to the A horizon, suggesting either erosion of the

surrounding surface or trapping soil at the tree base, not

heaving.

Only 12 km east of the District of Columbia, the site is in an

area that has undergone rapid urbanization over the past 25 years.

8



Early 1960s aerial photography of the site (for SCS) shows the

site and the adjacent floodplains of the Western and Northeastern

Branches of the Patuxent were heavily forested. When the

Kettering development was constructed, much of the floodplain was

cleared of trees. On the alluvial terrace at the site, trees were

thinned and the underbrush cleared out (Richard Naegele, surveyor,

pers. coitim., 11 May 1983). A park now exists on the site. The

heavy equipment used in creation of the park and removal of trees

probably disturbed upper soil horizons.



EROSION OF SITE EDGE

The edge of the stable surface at the site is determined

primarily by 1) road construction (on the north edge) and 2)

fluvial erosion by the Northeast Branch (SE edge) and by the

Western Branch (W edge). Paleocourses of the two streams are

shown in Figure 1. They are taken from the Lanham 7.5'

Quadrangle, photorevised in 1979(7). It is clear that these

channels formerly abutted the edges of the site. The old mill

over the Western Branch and its mill pond (Figure 1) do not appear

on aerial photography from the early 1960s (photo base for Kirby

et al, 1967) and are reported to have been put there as part of

the landscaping for the Kettering development (Richard Naegele,

surveyor, pers. comm.). Thus, it appears that the present

channels are artificial and that prior to development, the streams

flowed along the edge of the site, where they could be expected to

erode and deposit during high flows.

Pits, auger holes, and s.t.p. descriptions were examined for

holes at the edges of the site. By correlating the described and

dated gravel in hole N80 W100 with gravel and sand in s.t.p.

descriptions, the extent of inset fluvial gravel and sand is

reconstucted in Figure 2, depicted by the solid line. The

correlation is uncertain since the gravels and sands in the

s.t.p.'s and described by Cavanaugh (unpubl. data) were not

observed by the author. If this correlation is correct, the

landward edge of the inset gravel represents the edge of erosion

10



of the site. If the gravels described in s.t.p.'s are not modern

and thus not correlative, then the edge of erosion of the site is

farther south, depicted by the dashed line in Figure 2.
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SUMMARY AND CONCLUSIONS

The Kettering site, located on a low alluvial terrace, is

underlain primarily by fine-medium well sorted fluvial sands,

derived from greensand outcrops of the uplands. Occasional

gravels underlie and predate the principal sandy unit, and modern

gravels are inset along the Southeast margin of the site,

suggesting erosion of the bank and emplacement of a point bar by

high flows on the Northeast Branch. A fresh fragment of glass

(probably ca. 1950s or later) found in the gravel indicates that

the event was recent.

Most pits show development of an argillic B horizon, with

occasional thin clay skins and weak-moderate structure. The

redness of these soils and the presence of an argillic horizon

suggests a minimum age of 2000 years B.P., more probably 10,000

years B.P. + 4000 years.

As mentioned above the Southeast edge of the site has been

eroded by the Northeast Branch. The A horizon of the site has

been disturbed by plowing, heavy equipment, and possible sheetwash

erosion or colluvial movement.
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(in press)
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Figure 3. Soil survey for Kettering site (Kirby et al.)
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Fine sands deposited in the backwaters of major floods could be responsible

for a massive primary depositional structure. Conceivably, the sand could

have been deposited as one event. Alternately, sequential events could be

responsible, with all primary stratification since lost to soil development.

Stratigraphic relations below the sand are complex. Gravels suggest that

paleochannels (former channels) crisscrossed the site, but more deep holes c, ̂

would be required to map these former channels. A more recent gravel occurs jB ^C \fr

at a depth of ko cm in auger hole N80 W100. A fresh^looking fragment of glass/ ̂> >° ^

was found here at a depth of 70 cm; it was dated as postal92$ on the basis of AJVV X<\ .

its lettering (a portion of "reuse of this bottle is prohibited...") and \f -y \

probably post-1950 on the basis of the quality of glass (Silas Hurry, personal 0» jf .<

communication). This gravel is overlain by 40 cm of thickened A horizon and kc V

appears to have been inset into the sloping terrace edge by a recent flood ^

(see Figure I^5). Other gravels underlie the primary sandy unit and thus

predate the sand and its pedogenesis.

PROCEDURE

To obtain the most usable information most efficiently, existing

archeological test units were described and soil profile descriptions logged

from shovel test pits (s^trp. 's) on a 5m grid were adapted for use in

stratigraphic cross sections. One line of auger holes was drilled along the

W100 transect. In order to use the auger hole and s.t.p. data, k transects

were levelled, two N*S (W100 and W115) and two E^W (N101 and N121). Locations

of auger holes, s.t •]>.-'-&, and soil pits used in this analysis are shown on

Figure 1^2. Although s-t.p. 's are shallow and thus do not yield data on

underlying stratigraphy, they are important for determining the lateral extent

of soil units.

Soils were described in the field for color, texture, and consistency.

Given the scope of the project, no size analyses or other laboratory tests

were performed.



workers who have used independent means (such as C-1H isotopes) to date soils

of varying stages of development. We must bear in mind, however, the rates of

soil formation are influenced by climate, microclimate, drainage, parent

material size and minerology, vegetation, and erosional or depositional

modifications after onset of pedogenesis.

Many studies of soil formation rates are reviewed by Hall et al. (in

press). Table 1, taken from their report, indicates that translocation of

clay can occur in as little as 100 years or less (Hallberg et al. 1978). More

comparable are the data of Bilzi and Ciolkosz (1977), indicating that illuvial

clay is found after 2000 years of development on alluvium in the Pennsylvania

Appalacians. Taken as a whole, these studies suggest that about 2000 years

minimum are needed to develop an argillic B horizon.

At the Kettering site, the parent material is extremely sandy. This

would serve to accelerate pedogenesis because the surface area to be weathered

is less than in a finer^grained parent material. However, the site's low

topographic position and consequent poor drainage would serve to slow

pedogenesis by preventing optimal aeration.

eojror—artd-argi 1-1 ie-B development—s-agges-t—an~age of
TT .

J0 r000—years B:-PT~^p H;0W—ftfscatrEranT personal comnran-i-Gat-i-on-,—1-983-)—f-oi—the
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EROSION OF THE SITE

Pronounced thinning and thickening of the A horizon is apparent in Figure

1^5. Several, factors may have contributed to this phenomenon: erosion of the

surface by sheet wash, trapping of sediment by tree roots, disturbance by

plowing, and disturbance by heavy equipment.

Plow scars indicate that the site was once farmed, but it is now

forested, primarily by beech trees 25^30 cm in diameter.
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channels are artificial and that prior to development, the streams flowed

along the edge of the site, where they could be expected to erode and deposit

during high flows.

STP. ..
Pits, auger holes, and s-rfe-rp. descriptions were examined for holes at the

edges of the site. By correlating the described and dated gravel in test
STf

units NoO W100 with gravel and sand in a.t.p. descriptions, the extent of

inset fluvial gravel and sand is reconstructed in Figure 1^2, depicted by the

solid line. The correlation is uncertain since the gravels and sands in the

s.fetpv-'s and described by Kavanagh (unpublished data) wee not observed by the 1/
. . . A

author. If this correlation is correct, the landward edge of the inset gravel

represents the edge of erosion of the site. If the gravels described in

-g.tipi^s are not modern and thus not correlative, then the edge of erosion of

the site is farther south, depicted by the dashed line in Figure 1^2.

SUMMARY AND CONCLUSIONS

The Kettering site, located on a low alluvial terrace, is underlain

primarily by fine^medium well sorted fluvial sands, derived from greensand

outcrops of the uplands. Occasional gravels underlie and predate the

principal sandy unit, and modern gravels are inset along the southeast margin

of the site, suggesting erosion of the bank and emplacement of a point bar by

high flows on the Northeast Branch. A fresh fragment of glass (probably ca.

1950s or later) found in the gravel indicates that the event was recent.

Most pits show development of an argillic B horizon, with occasional thin

clay skins and weak-moderate structure. The redness of these soils and the

presence of an argillic horizon suggests a minimum age of 2000 years B.P.,

more probably 10,000 years B.P. J 4000 years^ £>r Aje,poi\lnr*\ o-f tCa. pzrc^Jr

As mentioned above, the southeast edge of the site has been eroded by the

Northeast Branch. The A horizon of the site has been disturbed by plowing,

heavy equipment, and possible sheetwash erosion or colluvial movement.

over- &*- p«J+- 3&oo years


