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- Soil Quotes

: . “For all thmgs come from the earth, and all thmgs end by becommg
~earth” -Xenophanes 580 B.C. |

 “No matter how many .books on your shelf; it is plants ablhty to ea,pture _
solar energy that is at the root of it all. Without fertile soil What is hfe 2
Vandana Shiva, e

| “We know more about the movement of celestla,l bodies than about the s011
| underfoot ” -L.eonardo da Vinci

1 “We ta,ke the soil for granted because it’s there, it’s everywhere exoept when "
 all of it is taken by the wind or by the running water: And then you are left *
e Wlth bare rock, and you realize you can’t do much Wlth bare rock. T

. Wangarl Maathai - i g

Wh11e the fa,rmer holds the title to the land, a,etua,lly it belongs to a,ll the
people beca,use 01V1hza,t10n 1tse1f rests upon the soil.” —Thomas J efferson =

- “The natlon that destroys its s011 destroys 1tse1f” :
- - Fra,nkhn Delano Roosevelt e




Outline:

Soils as dynamic volumes that sit at the interface of the atmosphere-

hydrosphere-lithosphere-biosphere
Soil Fundamentals: Components of the Soil Volume
An introduction to soil formation and the five soil forming factors

Soils are Unique: Geologic and Pedologic History of Tompkins County,
The Midwest, and Hawai’i and An introduction to the 12 Soil Orders

Web Soil Survey Activity
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Brady and Weil, 2008
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Solution
25%

organic matter

soil wets up
during rain

soil dries down

mineral
matter
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. solids Bpores Magdoff, and Van Es, 2009
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Relative Size Comparison of Soil Particles
beachball

Silt Clay
(feels ﬂoury) (feels Sthky)

0.002 mm, USDA
(0.05 - 0.002 mm, USDA) : 0,002 ,SSS))
(0.02 - 0.002 mm, ISSS) ' ’

Sand
(feels gritty)

I'ixl;gn;sulm (b‘li.g)
Potassium (K)
Sodium Na)
Calcium (Ca)

lron (Fe)

Aluminum (Al)

Oxygen (0)

Silicon (Si)
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Figure 5.2. The percentages of sand, silt, and clay in the soil textural

classes. From USDA-NRCS. Magdoff, and Van Es, 2009
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Soil Forming Factors:

. Definition of Soil:

| ® A Collection of loose material that has
been dlstmgulshed from the parent matemal

by the Soil Formmg Factors and/ or

é'Co‘nta,ins life a,nd is capa,ble of supporting
|plants in a natural setting

 |*Soil Forming Factors
_ | *Parent Material: Mineralogy, Texture -
| *Climate: Temperature, Precipitation, Wind

| sLife: Bacteria, Fungi, Protists, Plants, Animals

{.-Topography Slope, Position on Landscape (Gravity)
; AT;{-Tlme T|me the factors have acted on the soil -

*"Soﬂ Formmg Processes (Energy and Matter)
}iifi._"Addltlons o :

~ |{eLosses

.;L_-;_V;_:“Translocatlons

* |Tran sform atlons

'}if"l.'f‘_-f-tver’ t;tme these processes dlstlngmsh the ,. |
;:f-_;-iif_'{8011 from;%the_ PM (Leave ev1dence) homzons :

I Scnls a,re umque

e What'’s the Difference

Between Soil and Dirt? -




Soil Forming Factors:

L Deflmtlon of Soﬂ

| » A Collection of loose material that has

| ._b_e.e,n_, dlstmgulshed/ changed from the parent
_ |material by the Soil Forming Factors and/
e |

_ |*Contains life and is capable of supporting
‘|plants in a natural setting

~ |*Soil Forming Factors

_ | *Climate: Temperature, Precipitation, Wind

| *Parent Material: Mineralogy, Texture

_ | sLife: Bacteria, Fungn Protists, Plants, Animals
;fl_,i-_':'Topography Slope, Position on Landscape (Gravity)
'}-_:A'j.f}°T|me T|me the factors have acted on the soil -

-"-3011 Formmg Processes (Energy and Matter)
;}:;.":f-Additions o :
|*Losses

; _,.ﬁ"f'TransIocatlons

| *Transfo "matlons

e What'’s the Difference

Between Soil and Dirt?

Soil

NYS State 5011 Honeoye
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er Bedrock

Precambrian

Cambrian Adirondacks

and
Ordovician

Silurian

Devonian

Horizontal = ..

Mississippian

Pennsylvanian

Permian

» http://geo.teacherfriendlyguide.or

ounger Bedrock
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http://jan.ucc.nau.edu/~rcb7/nam.html
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LUIla, O LIIEe DEVOIllall: FOsslls AT'OULLA LUlld

Orthida Spiriferida

Clams (Bivalves) |

Tabulate Coral
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Acadlan

Figure 1.13: North America and Baltica collided finally in
the mid-Devonian, crumpling the crust to form the Acadian
Mountains. Sediments eroded from the highlands formed
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Westfalls Group
Sonyea Group

Ithaca Formation

Sherburne Formation

mostly sandstones

Penn Yan Formation

Upper Devonian
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Geneseo Formation

Tully Formation (limestone)

mostly shales

Moscow Formation

Ludlowville Formation

increasing proportion of sandier
sediment as delta builds westward

© 2005 Steve Kluge

Skaneateles Formation . )
new episode of mountain

Marcellus Formation building to east, filling of
sea to west with sediments

iddle Devonian
Hamliton Group

Onondag¢a Formation (limestone

Oriskany Formation (sandstone) itisca Eoa
Allmon, and Ross, 2008 (shale)

Sherburne .Fm.‘
(sandstone)

gr—

Geneseo Fm.
(shale)




_ Plelstocene Glacial Geology:
VlSlble Geology of the Fmger Lakes

Last Glacial Maximum 18, 000 years ago

° Plelstocene Epoch (1. 8-
OlMa): Ice Age |

e Imagine that there is a 2km
ice sheet flowing south across
NYEL 5 e
e Dynamic Glacier: glacier
flowing south vs. glaolal front |
|melting - R
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Figure 122 This diagram is a simplified cross section of an ice sheet. Notice the snow fesding the glacier b

even riding over low hills. (The vertical scale is highly exaggerated.) Geology of New York’ 2000 2
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LAKE-LAID SILT AND CLAY

OLDER TERRACE GRAVEL

BEACH GRAVEL

YOUNGER TERRACE ALLUVIUM

DELTAIC SAND

Cornell Soil Survev. 1966

COARSE LAKE-LAID SILT, THIN

i
N
H

OVER TILL OR CONTRASTING




U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

CORNELL UNIVERSITY
AGRICULTURAL EXPERIMENT STATION

GENERAL SOIL MAP
TOMPKINS COUNTY, NEW YORK"

SOIL ASSOCIATIONS

ASSOCIATIONS DOMINATED 8Y HIGH-LIME SuilsS

Developed on Glacial Till

Lima.Honeoye: Dominantly moderately well drained, ;ilty soils
on gently rolling to mederately steep topography

Developed on Glacial Till and Lake-Laid Material

Hudscn-Cayuga: Domi well drained, heavy-textured
30ils on mecderate to steep slopes

Developed on Lake-Laid Material ¢ P~
2 ]
%% Hudson-Rhinebeck: Moderately well drained and somewhat poorly Y’@ o A
7 drained, heavy-textured soils generally free of stones and gravel

Developed on Glacial Outwash
v
Palmyra: Well-drained, light-textured soils on stratified sand
and gravel r »

ASSOCIATIONS DOMINATED BY MEDIUM-LIME SOILS

Developed on Glacial Till

T Conesus-Lansing: Moderately well drained and well drained,
| medium-textured soils on gently rolling topography

Developed on Glacial Qutwash and Till

Howard-Valois: Mainly well-drained, light-textured and medium-
| textured, gravelly soils on level, rolling, or steep topegraphy

ASSOCIATIONS DOMINATED BY LOW-LIME SOILS WITH 2
A STRONG FRAGIPAN >
ol
4
/[~ Developed on Glacial Till - "“ RV INGS
LE Langford-Erie: Moderately well drained and somewhat poorly - " L a
- drained, medium-textured soi's on rolling to moderately steep Y > vy
topography <
Erie-Langford: Dominantly somewhat poorly drained, silty soils > o E
’Q}’ ] on mild topography T
Von
) { ARO
y o ASSOCIATIONS DOMINATED BY VERY LOW-LIME SOILS N CLQI#TEER
) WITH A STRONG FRAGIPAN -
{17 oA 3 C/?
'/]_ ) ’!‘Aﬁ 7 ” Developed on Glacial Till
1/; / //// ‘//";_( V/ \ Volusia-Lordstown: Somewhat poorly drained and well-drained
i / /‘/@ by /- soils on rolling to steep topography SPEEDVILL!
@ .
o7, 7 Lordstown-Mardin: Well drained and moderately well drained, H"b
- Z" - E] shallow and deep soils on rolling to steep topography " AYUTA -

m Medium
Low
[ very Low
Figure 7.—Lime content (pH profile) of Tompkins County soils.
Tompkins County Soil Survey, 1965

Tompkins County Soil Survey, 1965
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Map Unit Legend | } e e

Tompkins County, New York (NY109)

Map Map Unit Name Acres Percent
Unit in of AOI
Symbol AOI

BgD Bath and Valois soils, 15 to 5.5 19.2%
25 percent slopes, eroded

Erie channery silt loam, 3 to 5.5 19.0%
8 percent slopes

LaB Langford channery silt loam, 17.9 61.8% w—
2 to 8 percent slopes ” vl

Totals for Area of Interest 28.9 100.0%

v , - - — - i N# 10

LANGFORD SERIES

The Langford series consists of very deep, moderately well drained soils formed in loamy till. These soils
are 1n glaciated upland areas. They have a fragipan starting between 15 and 28 inches below the soil
surface. Permeability 1s moderate above the fragipan, and slow or very slow in and below the fragipan.
Slope ranges from 0 to 50 percent. Mean annual temperature is about 49 degrees F., and mean annual
precipitation 1s about 38 inches.




Global Soil Regions




Symphony of 8011 otories Rewsﬂ:ed

Hawal’lan Soil Genesis

e Volcanic Soils (Andisols)

e Age Gradient (O-8Ma)

e Climate Gradient (MAP: 200mm-8,000mm)
e Parent Material is easily weatherable

' Mldwestern Soils: The Bread
Basket of the U.S.

| OGrassland Soils (Mollisols) - | = Eat

GRS
Hybrid ‘:f g wy

e Qutwash deposits from g13,01er-->then wind
sorted-->deep loess (silt) deposits

¢ Extremely Fertile and High in Organic Matter/

| * Deep rooted perennial gra,sses enmch whole -
proflle Wlth OlVI ‘




