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Supercontinents

m Vaalbara-3.1 Ga

m Kenorland-2.7 Ga

= Nuna (or Columbia)-2.0-1.8 Ga
m Rodinia-1.1 Ga

m Pangea-270 Ma



|:l 1.9-1.8 Ga reworked Archean crust
- 2.0-1.8 Ga juvenile orogens

| | 2.0-1.8 Gajuvenile arcs

2.5-2.0 Ga miogeoclinal sediments
|:] >2.5 Ga Archean crust

(Whitmeyer and Karlstrom, 2007)
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Whitmeye‘f{and Karlstrom, 2007,
Geosphere

Continued shortening across
Trans Hudson orogen; closure of

" Great Falls Tectonic Zone and
Vulcan Zone; accretion of Medicine

| Hat Block, and Wyoming Province



~1.65 Ga quartzite deposits
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[0 >255 Ga Archean crust . & ~1650 Ma quartzite deposition



" Major thrust faults
- 1.3-1.0 Ga collisional orogens
[ 1.45-1.35 Ga granitoids

D 1.55-1.35 Ga juvenile crust

~1.65 Ga quartzite deposits
Il 165-1.60 Ga granitoids

- 1.69-1.65 Ga juvenile crust

[] 1.72-1.68 Ga juvenile arcs

~1.70 Ga quartzite deposits

- 1.72-1.68 Ga granitoids

- 1.76-1.72 Ga juvenile crust

] 1.:80-1.76 Ga juvenile arcs

D 1.9-1.8 Ga reworked Archean crust

Grenville orogen:

' Continent-continent collision
— o o | ~ of Laurentia with African and
[0 2520 Ga miogeocinal sedmenis ALY " South American cratons;

e N—— L% € SE transfer of Caborca block
(Whitmeyer and Karlstrom, 2007) \\ jf’



/' Continental rift boundary '/~ %
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"\, Major normal faults £
3 Mafic dike swarms
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- 1.3-0.95 Ga granitoids
" Major thrust faults
- 1.3-1.0 Ga collisional orogens

[ 1.45-1.35 Ga granitoids - O 7 8 - O 6 8 G
:l 1.55-1.35 Ga juvenile crust ,;" ) ) a
~1.65 Ga quartzite deposits _ 7

Bl 1 55-1.60 Ga granitoids

- 1.69-1.65 Ga juvenile crust

[] 1.72-1.68 Ga juvenile arcs

~1.70 Ga quartzite deposits

- 1.72-1.68 Ga granitoids

[ 1.76-1.72 Ga juvenile crust

] 1.:80-1.76 Ga juvenile arcs

l:] 1.9-1.8 Ga reworked Archean crust

of Laurentia;
— S D w2 S ~ Intrusion of Gunbarrel dikes,
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D >2.5 Ga Archean crust N : x‘: ) va u perg rou p

(Whitmeyer and Karlstrom, 2007) % \ .

Rifting along western margin

o
#
P
%



- Eastern rift basins J ;
/ Continental rift boundary /" " = ‘ | g%’ PSRN - T

- <0.78 Ga Windermere Supérgro\’t;pff*
"\ Major normal faults e

BN Mafic dike swarms N,
- 1.2-1.1 Ga Midcontinent rift syste;ﬁ p;(
Bl 1 3-0.95 Ga granitoids N
" Major thrust faults &
- 1.3-1.0 Ga collisional orogens g

[ 1.45-1.35 Ga granitoids

:l 1.55-1.35 Ga juvenile crust
~1.65 Ga quartzite deposits
Bl 1 55-1.60 Ga granitoids
- 1.69-1.65 Ga juvenile crust
[] 1.72-1.68 Ga juvenile arcs
~1.70 Ga quartzite deposits
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Rift

Rift-margin
Basin Range Rift volcano mountains
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fault chamber

Marshak, 2005



Drift

Continent Continental shelf

Abyssal plain




Tectonic History of the
Appalachians

Grenville orogeny

Post-Grenville rifting

Paleozoic passive margin

Convergence of
Avalonia

Avalonia

Africa

Future Valley and
Ridge

Alleghenian orogeny

Marshak, 2005

Mesozoic rifting

R

Present day




Microcontinent vs. Continent
ollisions

Older accreted
Incoming terrane
exotic block Active arc

Active
accretionary ‘
prism <& _«}- Fold-thrust

belt

Mountain
range

Metamorphic

A Fold-thrust belt
Fold-thrust belt ‘ ™ Sy ——"

Marshak, 2005




Flexure

Marshak, 2005

Mountain front Igneous pluton intrudes;
contact metamorphism
takes place around it.

The weight of the
mountain pushes
the surface of the
crust down to
create a basin.

Erosio

{ A point here was once at the
J| surface; it's now buried deeply,
where it's metamorphosed.

Rocks once at great
depth are faulted
and squeezed up
to the surface.




Stratigraphy of the C. Appalachians

PALEOZOIC STRATIGRAPHY OF THE CENTRAL APPALACHIAN BASIN
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Stage |: Rifting Evidence

m Deep, fault-bounded troughs

m Arkosic and lithic wackes because:

 Uplifted shoulders of rift provide local Grenvillian source
terrain

e Continental environments
« Rapid sedimentation

m If lakes (like East Africa), then chemical sediments
m Acidic and basaltic volcanics; dike swarms
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Fig. 8. Cross section of the carbonate shelf, shelf'/:IoPe/buin transition, and proximal basin (Octoraro seawa ) during the
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Stage Il: Drifting
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Middle Cambrian [510.00 Mal
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Stage Il: Drirting—o5U-40U
Mya
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Figwre 12. Stratigraphic cross section, Pennsylvania (sce Fig. 11 legend).



Taconian
Orogeny: 450
Ma i 1.
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Schematic Tectonic Evolution of the Taconic Orogeny
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N. America
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Direction
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Late Silurian Paleogeograph

[ ..
FIGURE 12.32 Late Silurian paleogeography of the Michigan-New York-Ohio evap-
orite basin. Barrier reefs restricted marine circulation into the basins; evaporites
occur in basin centers. (After Alling and Briggs, 1961, Bulletin American Association

of Petroleum Geologists, v. 45, pp. 515-547; by permission.)
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Schoharie Formation (2,3)
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di;sﬁlgriag : Manlius Formation (5,2)

Rondout Formation (6)

M. Ordovician

Z)

Figure 4: Stratigraphic column of the strata involved in the Hudson Valley
Fold-Thrust Belt. The numbers next to formation names refer to litholo-
gies. l=grainstone; 2=wackestone; 3=calcareous shale; 4=black nodular
chert; 5=laminated micrite; 6=sandy limestone; 7=cherty limestone;
8=greywacke; 9=siliceous shale; 10=quartz siltstone; 11=quartz sand-
stone.

Austin Glen Formation (8,9)
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Devonian:
Orogeny
Returns
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PANTHALASSA

340 Ma

Early Mississippian

PALEOTETHYS

. , East Coast of
o i ,a{;; | A Laurentia- Remnants
mmnates: — of Acadian Orogeny-
\ 1  Approach of

Gondwana

W. Coast- Collision of
Klamath island arc with
an active continental
margin




300 Ma

Eastern margin of
, M Laurentia collides
-4 allD | with the northern

Variscan orogen

margin of Gondwana

~5000 km at Equator
Upper Pennsylvanian [300.00 Mal

Western margin-
continued
subduction-growth
of the Ancestral
Rocky Mountains




270 Ma

Collision of Siberian
craton with Laurasia
to form the Ural
Mountain Range

~5000 km 2t Equator
Early Permian [270 Mal

Appalachian
Mountains lie at
mid-continent near
the Equator

Subduction on the
West coast




Geology and Physiographic
Provinces of Pennsylvania




Cross Section across Pennsylvania
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Allegheny Plateau

Faill, 1999
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Upper Paleozoic rocks

Devonian, Silurian, and Upper
Ordovician basin rocks
Ordovician and Cambrian
carbonate-shelf rocks
Octoraro basin rocks

Magmatic arc rocks
(Wilmington Complex)

Theic ocean rocks

Microcontinental rocks
Laurentian rocks

MASSIFS
BW- Brandywine HB-Honey Brook
RP - Reading Prong

dc - Décollement

sp — Décollement splay

or — Oregon thrust

cv - Cream Valley strike-slip
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rd — Reading Prong thrusts

wc - Thrust at base of
Wilmington complex
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Main points related to structure

Decollement- In Silurian salt beneath the plateau, steps down
into basement in the Great Valley-Piedmont (e.g. Reading prong)

Telescoping of the continental margin- positions restore to
positions to the southeast

Progressive advance of the tectonic load-Mollasse is consumed
by the thrust belt

Deformation extends to greater distances from the collisional
suture than any of the earlier Paleozoic orogenies
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Catskill Mis.

Fold Beit
—_—

- M. Devonian
clastics

D Cambro-Ordovician D
sedimentary rocks

Becraft Mt

Lower Devonian
carbonates

Precambrian
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Taconic
Allochthon

Unconfaormity

Taconic Mts.

- Acadian (?)
Fault

Taconic
Fault

Berkshire Mts.

horiz. scale

Figure 2. Schematic cross section between the Berkshire and Catskill Mountains (from Marshak, 1983)
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Reduction of
Orogen Mass
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Gravitational
Stresses

Enhanced Relief
Enhanced Basin Size

Tectonics

Uplift and Surface
Motion

Erosion
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Transgressions and Regressions
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Present
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Sedimentary Sequences, Orogenies,
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