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Definition of Soil

* Soil is a natural body .... which occurs at the earth’s surface .... and
has one or both of the following characteristics:

* 1) is organized into horizons or layers that are distinguishable from the
initial material as a result of additions, losses, transfers, and
transformations of energy and matter or

* 2)is capable of supporting rooted plants in the natural environment.




Relationship of Soils and Geology

* Does Soil = Weathered Rock?
* Geology highly important,
* but soil formation much more involved
* Hans Jenny’s State Factors s=f(C,O,P, R, T)
* Soil is a function of

* Climate
Broadly Regional

* Organisms

* Parent Material — (Geology)
o Relief (topogra phy) Important Locally

°* Time




Types of Parent Material

* Residual - soils formed from hard rock
* |gneous
* Sedimentary
* Metamorphic

* Unconsolidated / Transported
* by gravity
* by water
* by wind
* by glaciers
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Unconsolicdated / Transpoyiee@seigsnul i gkl

* By Gravity

* colluvium - lithologically
similar to residuum




* By Water

e alluvium
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Unconsolidated / Transpo)ytsleRezizssis 1

* By Water

 fluvio-deltaic coastal
plain sediments

°* marine sediments




Unconsolidated / Transj
* By Wind
* eolian sands - dunes
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Unconsolidated / Trans poaseBeeigagiiEtic gl e

* By Wind

e eolian silts - loess —




Unconsolidated / Transported Parent Material

* By Glaciers - not within MD
* till

* outwash




Extent of Glaciation in the US

Enhances The Importance of Parent Material
Lithology to Maryland Soils

%,

Most Maryland soil landscapes are older
than year r) — Bt horizon
here are some éxceptions |
*|_Allavial soils
« Barrier Island dunal deposits
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Topography

* Toposequence

* Adjacent soils that show differing profile
characteristics reflecting the influence of local
topography
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Relief / Topography
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The Catena Concept

Well
Drained
Moderately Well
Drained
Somewhat
Poorly
Drained
Winter Water Table Poorly

Very Poorly

Drai
rained Drained

Summer Water'l'able\

< Uniform Parent Materials >




Water Table Dynamics in the Sassafras Catena

Year 1 Year 2 Year 3
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Drainage Sequence

Sassafras

Well Drained

NO gray Depletions
(of chroma 2)
within 100 cm
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Drainage Sequence

Keyport

Meod. Well Drained

Gray Depletions
(of chroma 2)
within 50-100 cm
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Drainage Sequence

Somewhat Poorly Drained
to poorly drained

Depletions of
chroma 2
within 25 cm

or at base of Ap




Drainage Sequence

Elkton

Poorly Drained

Dominance of gray colored
depletions (of chroma 2)
throughout the soil

(gray matrix colors)




Drainage Sequence

Kentuck

Very Poorly Drained

Dominance of gray depletions with chroma 2
right to the base of the A horizon
AND Dark thick A horizon
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| QUATERNARY 10-1 mil. yoe ™)
l Sand, i, gravel, clay, and pest. Saad
h— grovel, cley, peat

Irl:u'ruin' (163 il yre®)

Sand, clay, silt, gresnsand, sed distam.
—d  wiwous earth. Greeasand.

CRETACHOUS (63135 mil. yre.*)
T o

# TRIASSIC (181230 mil yre®)
o Red shale, rod mandetone, and enngiomes-
o ate. Intreded by dinbose sille snd dikes
(nBenind by red. Clay, shale

] PERMIAN AND PENNSYLVANIAN
(230210 mil. ym*

el Cyetie seguences  of  shale, sltstans,
sundutong, clay, Hmmestons, snd oaal. Coal
clay, vandstone

MIFRISSIPPIAN M10-340 mil. yrn.*)
Hed  boda, shale, siltstone, sandstone,
ard lmestone. Crushed limestone

DEVONTIAN (045408 mil yre.”)
Bhale, wiltstone, sandwone, lmestons,
and shert. Crushed Lmestone.

SILURIAN (405-4256 mil. ym.*)
fhade, modstann, sstidutons, sad lime
ewtone Glass sarad, crushod [imestnne

1 ORDOVICIAN (425300 mil, ym.*)

Limastone, dolomite, shale, siltatons, and
d red heds  Elgte and lomerate in
sorthery Harfurd County. Crushed Limw,
stune, pement, cly, lime

VIRG'N,4

PENNSYL

CAMBRIAN (300000 mil yrs.*)
Limestone, dolomite, shale, asd sand-
;@m. Crushed limestone, coment, lime,

cEyrepLn

PALEOZOIC GRANITIC 1GNEOUS
ROCKS (420.560 mil. yra.1)

Intrusive rocks: quaris dieriis to granite.

Crushed stone, duilding stone

PALEOZOIC BASIC IGNEOUS ROCKS
Intrusive rociks:  gabbre, serpontinite
Crushed stine

CAMBRIAN TO PRECAMBRIAN (M)
Bouth Mountuin srea) Quartsite, sand.
stoon, shale, and phyllite

PRECAMBRIAN (1)
Bouwth Mouniadn gres and westors Pled-
mont) Metaligaalt, medarhyolite, marble,

ad phyllite, Crushed mardle, cement,
lime

PRECAMBRIAN ™M)
(Western Piedmaont) Tullaceoun and nos.
1uffucenss phyllive, slate, and quartsits

PRECAMBRIAN ™)
{Bastern Plodmont) Schist, métagray-
wacke, quartaite, marble, and metavol
sanic rocka. € sone, crushed maride,
build ing stone
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Goedes, migmatite, and nugen gneiss
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Wide Variety of Geological Parent Materials ...
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Pleistocene
2 ——
CENOZOILC Pliocene e | But the age of soils is generally much
Age of Miocene less than the age of the parent rocks
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Major Physiographic Regions

* Ridge and Valley and Allegany Plateau

* Limestone Valley

* Blue Ridge and Middletown Valley

* Triassic Redbeds of Western Piedmont

* Crystalline (Igneous and Metamorphic) Rocks of the Piedmont
* Inner Coastal Plain

* QOuter Coastal Plain

 Barrier Island/Coastal Lagoon

* ONLY A FRACTION!




Ridge and Valley and Allegany Plateau
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Limestone Valley
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Blue Ridge and Middletown Valley
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Blue Ridge and Middletown Valley
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Triassic Redbeds
of the Western Piedmont




:Triassic Redbed Deposits
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Crystalline (Igneous and Metamorphic)
Rocks of the Piedmont
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Crystalline (Igneous and Metamorphic)
Rocks of the Piedmont
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Inner Coastal Plain
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Inner Coastal Plain
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Elevation (m)
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Inner Coastal Plain - Southern Maryland
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Outer Coastal Plain







Outer Coastal Plain
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Submerged Upland Marsh






Outer Coastal Plain
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Late Pleistocene Dunes

Typic Quartzipsamment







Barrier Island/Coastal Lagoon
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Fine Silty _ ¢ Sandy over Loamy
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Barrier Island /Coastal Lagoon

Thorofare
Middlemoor Purnell

Coastal Lagoon
(Subaqueous Soils) Tidal Marsh
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Mid-Atlantic
Barrier Island Systems
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Maryland Statsgo Map




