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Why Geology?

> Provides the “big picture” of site
conditions.

> Major part of soil formation (parent
material and landscape/relief factors).

> Important for understanding hydrologic
settings and conditions.

> Wetlands occur only on certain parts of
the landscape!




Earth Layers

» Soil - USDA -
formation,
classification,
interpretations.

> Surficial Geology -
USGS - Soft

regolith above
bedrock.

> Bedrock Geology -
USGS - Type of
rocks, formation,



Geologic Provinces

Genlogic Provinces
Avalon Belt
Branson Hill Sequence
Eugeasyncline Sequence
Grenville Belt
Grenville Sheli Sequence
Mes o zoie Basin
NH - Maine Sequence
Narragansett Basin
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Soll Formation: Parent Material

Geologic Material Soil
Formed From.

- Types of minerals.

> Reaction (pH) of
soll.

- Soil Color.
> Interpretations.
> Physical properties.

Types of PM: Glacial,
Volcanic, Organic,
Loess, Colluvium,
Alluvium, etc.




New England Parent Materials

> Pleistocene Epoch
(Ice Age) - 1.8 MYBP
to 8 KYBP.

> 4 Major advances.

> Last- Wisconsinan
advance covered all
of NE.

» Soil parent materials
- glacial & post
glacial




Ice Left MA around 14,500 YBP

Extent of Last Advance




Glacial Till

» Unsorted/stratified
material deposited
beneath and within
glacial ice.

> Heterogeneous

mixture of all particle
sizes (boulder to

clay).

> Oldest surficial
deposit overlying
most bedrock areas.



Tl Properties

Major Types: Basal
and Ablation.

Landforms: Drumlins,
moraines, Uplands,
Bedrock Controlled
Areas, Ice contact.

Basal till has a dense
restrictive layer which
impedes downward
water movement
(perches water).

Large sub-angular
stones and boulders.




Hydrolegy: in Tills
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*Vertical water movement is restricted due to restrictive layer
causing perched water tables.

*Wetlands can occur on high elevations and on slopes.
sLandform drives hydrology!




Landscape Position!




> Sediments deposited by glacial meltwater.
> Stratified layers of sand, gravel, and fines.

> Types: Proglacial and Proximal (ice
contact).

> Landforms: Plains, eskers, kames, deltas.




Outwash Properties

> Dominantly sand
and gravel sized
particles.

» Stratified layers.

» Generally lacking
large coarse
fragments (larger
than cobbles).

> Few limitations
for most uses.




Outwashi Hydrology Concerns

> Apparent
watertables,
generally easy to
interpret hydrology
(based on elevation).

> Large pore space
causes rapid
permeability.

> Aquifer recharge
areas.

» Paor filtering
capacity.




Glacial Lacustrine & Marine

> Fine textured sediments deposited in
glacial lakes which have now drained or
filled or sediments deposited in marine
environments that have been uplifted due
to isostatic rebound.

> Slowly permeable layers of silt and clayey
material — perched water tables.

» Hitchckock, Taunton, Concord, Sudbury,
N Shore areas.




Other Geologic Deposits




Glacial Landforms




Post Glacial Deposits

> Material deposited
after glacier left
(Holocene-10K
BP).

> - wind
deposited sand to
silt sized particles.

Most upland soils in
NE have a thin 18-
36 inch eolian cap.
Deposited rapidly
after ice left.



Costal

Wet Spot

Hydric Soil Symbol

Barnstable Soil Survey

.
Hooksan Soill




Post Glacial

> - sediments
deposited in modern-
day floodplains.

> Problem soil areas
due to young age
(little soil formation),
natural buried
horizons.

» Usually only oni large
rivers and streams.




Post Glacial

> - material if?'*‘ﬁ;‘-‘:‘hlz- e _-‘5 ‘f
deposited by dead N Rk 43
organisms.

» Over 8 inches of
organic material at
surface = hydric soill.

> Swamps, bogs, fens,
marshes.




Post Glacial Deposits

(Cut and
Fill) - recent
sediments deposited
or removed by
human activity.

> Lot of areas in the
NE have been Organic
altered by humans.

> Difficult morphology.

> Atypical situations



New England Landscapes

— A smooth, elongated, oval-
shaped hill typically composed of
dense (lodgement) till. Most are
oriented NW to SE — direction of ice
flow.




Typical Drumlin Soll Catena

Soil/Geology
| Bedrock

|| Birchwood
|| Brockton
|| Deeffield

[ | Mattapoisett

I | Poquonock

Birchwood




New England Landscapes

— Level to
undulating areas composed of
stratified sand and gravel.

(outwash heads) —
Hummocky to steep areas with
bouldery surfaces composed of loose
sandy till and ice-contact outwash.




Fluvial Landscapes

= Esker

= OW Plain

= Bog

= Kame

= Head of
outwash




Bedrock Controlled Landforms

> BCL areas usually
show as irregular
contour lines on
topo.

> Sometimes Its
difficult to tell if BCL
or fluvial — use soll
survey.

> Wetlands can occur
In areas where the
underlying rock is not
fractured.
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Reading Topographic Map

Contour lines — shows areas of
equal elevation.

Also shows drainage, cultural
features, water, etc.
Convex slope

Concave slope







Major SNE Geologic Events

S
e e s | [ | Pleistocene glaciations.
Tomue | : Sedimentation/erosion.

E Connecticut mesozoic basin.
Junassic
Truassa: bt

Narragansett Basin forms.

Acadian & Avalonian orogeny.

/| Basement rocks formed

Grenvillian Orogeny




