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1 ACCRETION OF A Abuoyant oceanic or conti |
BUOYANT FRAGMENT Fragment fragmentis carried into a plate
TO A CONTINENT

collision zone.

Lithosphere

Asthenosphere;

The fragment is more buoyant than
the subducting lithosphere
and is not subducted.

The fragment becomes welded to

Accreted terrane | overriding plate.

Figure 10-10
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2 ACCRETION OF AN A plate carrying a continent subducts
ISLAND ARC beneath an oceanicisland arc.
TO A CONTINENT y -

'S

——Island arc
L

Continental
crust

The continental crust is more buoyant
than the subducting lithosphere and
is not subducted with it.

The island arc crust becomes
welded to the continent.
Accreted terrane
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3 ACCRETION ALONG Two plates slide past each other

A TRANSFORM FAULT T"a"S;""I': along a transform fault.
aul

1 Much of the Cordillera of Jerane
luch of the Cordillera of
western North America is fragment
made up of exotic terranes
accreted over the past

200 million years.

2 Wrangellia was transported
to its present location from
5000 km away in the

Southern Hemisphere. A terrane fragment on plate B is
carried along the margin of plate A.
><Spreading center Terrane
(divergent boundary) <siap

Subduction margin
(convergent
boundary)

% Transform

fault

g yfragment

When the fault becomes inactive,
the fragment becomes welded to
plate A in a position distant from its

Accreted ate po
terrane original position.

Island arc

Submarine
deposits
Ancient
ocean floor

Displaced continental
fragments
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4 ACCRETION BY CONTINENTAL A plate carrying a continent subducts

+h,

COLLISION AND RIFTING conti I plate.

Continental
plate A

The continent is not subducted, so two
continents are welded together along a
set of thrust faults.

Thrust
faults

Accreted
terrane

carry the continental plates apart,
leaving a fragment of one
continent welded to the other.

\ Later, rifting and seafloor spreading
-

Figure 10-12 part 4
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(a) 1 GLACIAL REBOUND

A glacial ice load downwarps ...which rebounds once
the continental lithosphere,... theiceis removed.

/ —_—; '

Continental

lithosphere
Continental
glacier

(b) 2 HEATING OF/IITHQSPHERE
7Y

Upwarping and thinning ofcontinental lithosphere
are a result of heating and rifting.

(c) 3 COOLING OF LITHOSPHERE IN CONTINENTAL
INTERIOR

Sedimentary/
basin

As the lithosphere cools and contracts, it subsides
to form a basin within the continent.
Figure 10-20
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(d) 4 COOLING OF LITHOSPHERE ON CONTINENTAL
MARGIN

Sedimentary
wedges

When a new episode of seafloor spreading splits a
continent apart, the edges of the continent subside
as they cool, accumulating thick sedimentary wedges.

(e) 5 HEATING OF DEEP MANTLE

A plume rising from the mantle heats the continent
and raises the base of the lithosphere, upwarping
the surface over a broad area.
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Devonian Formations
dolomite and shale
Silurian Formations
[ Jdolomite

Ordovician Formations
Maquoketa Formation—
shale, dolomite

Sinnepee Group-dolomite
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St. Peter Formation-sandstone,
limestone, shale, conglomerate

DP’BIM du Chien Group-dolomite,
sandstone shale
Cambrian Formations

[ sandstone. dolomite, shale
Middle Proterozoic Rocks

Keweenawan Rocks—
sandstone,
] basaltic to hyolitc lava flows.

gabbroic, anorthositic, granitic rocks

Wol River Rocks~
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basaltic to rhyolitic metavolcanic rocks, metasedimentary rocks
meta-gabbro, hormnblende, diorite

Lower Proterozoic or Upper Archean Rocks
metavolcanic rocks

granite, gneiss, amphibolite
~CR - ——
PHANEROZOIC EON =

PERIOD | Devonian| Permian | Triassic | Jurassic
- [ b
L —
peion) s T Wesgwe
— .
5 o A 2 5F
epoc [ paiescene = B e

4/28/09



Minnesotal

Morton, MN

oae,

Coogle

HADEAN EON ARCHEAN EON

Morton Gneiss:
3.5 b.y.; Thorp:
>3.3 b.y.

2500

500

|
PHANEROZOIC EON

PERIOD [Cambrian| [ [Devonian] | Permian | Triassic | Jurassic| Cretaceous| |

| silurian Carboniferous
Ordovician

PERIOD Paleogene | Neogene
Tertiary Quaternary

60 50 40 30 20 10

1 L 1 1 | 1 1 1 1 1 1

EPOCH | Paleocene Eocene Oligocene [ Miocene |

Pliocene I
Pleistocene
Holocene

Figure 8-14
Understanding Earth, Fifth Edition

4/28/09



4/28/09

Morton Gneiss: 3.5 b.y.
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Minnesotaly

ThorpiWI

\Wisconsin

x600 D — ] Zzoku 10mm
#14850 Z *DSHOBZ%

Thorp: >3.3 b.y. core of zircon
in 1.8 b.y. granite

2.7 b.y. "granite -
greenstone”
terranes

2.7 b.y. pillow basalts ("areenstone™), N. W|
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2.5b.y.
Marshfield
Terrane - An
Archean outlier

2.5 b.y. gneiss of Marshfield
Terrane, Stevens Point

Latest
Archean/Earliest
Proterozoic:
Sedimentation
on the old craton

Ve

~2.2t02.0 b.y.old

~2.0b.y.
sediments

2.2 by. banded iron formation
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Early Proterozoic
volcanic activity:
Start of amajor e
subduction zone -
~2.0to 1.9 b.y. 5

2.0-1.9 b.y.

old volcanics

Main subduction event:
Penokean Orogeny
(1.9-1.8 b.y.)

. s AR

Early Penokean: Deformed granites
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End of Penokean
Orogeny: Granites and
rhyolites of 1.7 b.y. (e.g.,

i _ State Rock)

Tt " N
Wisconsin Red Granite" is
Post-Penokean, ~1.7 b.y old

1.7 b.y. granite beneath the Baraboo
Quartzite, S. of Devil's Lake

depositon of
the "Baraboo
Interval” qtz
sandstones
@1.6b.y.
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Baraboo Quartzite (greenschist facies)
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Quiet tectonics, but
granites: Wausau and
Wolf River batholiths
@1.4b.y.

An attempted
continental
break-up:
Keweenawan
rifting @ 1.1 b.y.

Source of Keewenaw
peninsula and UP copper,
including some of richest
ore deposits ever found on

Earth.

>10 km thick
rift basalts,

extend down
into Kansas
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Keweenawan
basalts, Lake
Superior

Intrusive equivalent: Duluth gabbro

4/28/09

16



Deposition of
Cambrian
sandstone @
500 m.y.on
Precambrian
rocks

Wisconsin Dells Cambrian sandstone

450 m.y. old Ordovician
rocks: sandstones and
limestones

450 m.y. old Ordovician
sandstones, S. of Madison
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Youngest "basement”
in WI: Silurian
(~350-300 m.y.)
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No rocks younger than the
300-350 m.y.-old Silurian
sediments deposited in Wl unti
recent glaciation (2 m.y. to

10,000 yrs. ago).

What happened elsewhere?
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Forget the
meteorite
impact theory
for dinosaur
extinction....
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Formation of Great Lakes:
retreating continental ice sheets
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Wisconsin Glacial Deposits

Source: Wisconsin Geological and
Natural History Survey
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Recessional
moraines

Ground
Moraine

- Lake Deposits

Moulin kame near Dundee, Wisc. Isolated hills of glacial sediments
dumped into “holes” within glaciers. The kame consists of
unconsolidated and poorly sorted till — no bedrock is present.
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