What Makes Pennsylvania’s Soil so Difficult?
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Plate tectonics : the theory that couples t
plate movement with a mechanism for mo
One mechanism: convection in the mantl
Another mechanism: ridge push/slab pull
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The source of heat inside the
Earth is radioactive decay )






Earth’s Plates — Plate Tectonics
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Geologic Time Scale
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2 Million years

Humans evolve
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Emergence of
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1 billion sheets of paper
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Earth is formed



Late Proterozoic 650 Ma

Ancient Landmass
Modern Landmass (=2
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Cambrian Period ~510 MYA



OrdiViCian PeriOd ~485 MYA https://www.thearmchairexplorer.com/geology/g-
images/maps/485mya-early-ordovician001big.jpg



Silurian Period ~ 430 MYA
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Pennsylvania

looked like the
Himalayas 250

MY ago
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Triassic Period
~ 245 MYA
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Glacial-interglacial cycles over the past 450,000 years
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WISCONSIN GLACIATION
Approximately from 100,000 to 11,000 years ago
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Glacial System

Zone of Accumulation Zone of Ablation (wastage)
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Think of a glacier as a slow conveyor belt, it still moves
forward even while it’s shrinking



A Continental Glacier System

ice sheet Snowline Zone of Snowline
| accumulation |
<€ < > >
Zone of | Zone of
ablation \/ ablation
Flow
Iinoes lcebergs
——

".

Copyright © 2006 Pearson Prentice Hall, Inc.



Gratuitous Penguin Photo




The Harding Ice Sheet
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Sand and gravel in eskers, karnes,
Kkarne terraces, and outwash, prindi-
pally in valleys; silt and day in lake
deposits in forrmerly ice-dammed
valleys; lake dlays and beach sands
and gravels along Lake Erie; thin
(Recert)to thick (late lllinoian) soils.

By W. D. Sevon and D. D. Braun.

Second Edition, 1997; Second Printing, 2000.
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Thick, gray, clayey to
silty to sandy till cover-
ing over 75 percent of
theground topography
Is mairly gently undu-
lating, but there is also
some knob-and-kettle
topography; thinsoil.
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Moderately thick, gray to gray-
ishred, sandy till covering 25
to 50 percent of the ground,
very thin til covers an addi-
tional 25 percent of the ground;
topography reflects the under-
lying bedrock; thinsoil.

LATE ILLINOIAN
(132,000-198,000 yrs.)

- TITUSVILLE TILL
UNNAMED TILLS

Thin, gray (Titusville) to brown and grayish-
red urmarned), clayey to sandy till cover-
ing 10 to 25 percent of the ground; topog-
raphy reflects the underlying bedrock;
moderately thick, well-developedsoil.
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Thin, gray;, dayey to silty till in patches
covering up to 10 percent of the ground,
topography reflects the underlying bed-
rock; thick, well-developed soil, commonly
having a yellowish-red color.
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THICKNESS OF THE ICE. SHEETS

AT VARIOUS LOCATIONS
21,000 YEARS AGO

COMPARED WITH MODERN SKYLINES

https://www.explainxkcd.com/wiki/index.php/1225:_Ice_Sheets
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Continental Glacier Depositional Features
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Continental Glacier Depositional Features
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Glacial Moraine
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Lateral moraine
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Lateral Moraine,




Glacial Deposits of New England
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Glacial Erratics — Rocks deposited by a glacier that otherwise wouldn’t be
present




Outwash deposited by glacial streams
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~ Glacial Deposition - Loess







Slide Courtesy of Sheyenne Delawrence, 2020
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Data: Natural Resources Conservation Service
US Department of Agriculture
















A drumlin — unlithified material that has been
streamlined beneath a glacier

Upstate New York
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Tillage Enhanced
Clay Translocation

Fig. 1. An image of the two rectangular columns (30 by 90 by 9 ¢cm) before
the experiment was conducted.

Unplowed Plowed

Fig. 2. Unplowed and plowed soil profiles at the end of the 152-d experiment.



Unplowed

Fig. 3. Images of the unplowed and plowed soil at a depth of 10 cm
using (a) an optical microscope at 14x and a scanning-electron
microscope at (b) 30x and (c) 500 x magnification. Note that the
plowed sample shows evidence of clay films an bridging by fines.
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It's Complicated







