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Abstract

Paleogeographic maps provide clear, concise pictures of the evolving complex geologic events of Western North America. Time slices are
selected to show critical stages in the geologic history, thereby providing a continuous view of the evolution of the region and clearly showing
sequences of paleogeography and paleotectonics. The maps are particularly effective in demonstrating the geometry and history of terrane
accretion and the effects of accretionary events on the growth of Western North America from Devonian to Present. The maps are also
powerful tools for comparing varying or contrasting models of various terrane-accretion events and for showing cause and effect across broad
geologic provinces. Other maps (isopach, paleogeology, facies, paleocurrent, etc.) can be used in conjunction with paleogeographic maps to
further explain the geologic history.

The models presented here are derived and modified from the geologic literature. Data is plotted on basemaps and paleogeography is cloned
from digital elevation maps to match the inferred distribution of landforms at given times and places. The paleogeography is shown in
palinspastic restoration with reference to present political boundaries. The maps are finished in a fashion to show how paleogeography might
have appeared as if seen from space. Colors suggest paleovegetation and inferred paleoclimate. Water depths are shown in shades of blue from
evidence presented in the literature and presumed modern analogs. Although maps are assigned a specific geologic age, ranges are given to
suggest the interval for which the maps are valid. The resulting series of paleogeographic maps provides a coherent picture of the geologic and
tectonic history of Western North America that respects known and inferred geologic rates and geodynamic models.
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Goals and Objectives

To present a comprehensive geologic history of
Western North America

* That follows modern geologic concepts, data,
and models

 That adheres to geodynamic principles

* |[n an understandable, graphic presentation of

both paleotectonic and paleogeographic
events



How the maps are prepared

Assessment and incorporation of pertinent geologic
data and interpretation, especially information easily
shown on maps

Construction of base maps — scale, projection, time-
slice selection

Plot of tectonic elements

Location of shorelines, uplands

Plot of facies, depositional settings, climate zones
Determination of modern analogues

Cloning of modern analogues (DEM'’s) onto paleomaps
Check and recheck
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Examples of Data

Terrane maps, plate reconstructions
Structure-tectonic maps
Palinspastic restoration maps
Facies maps
Paleoclim
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Autochthonous and parautochthonous strata

East of overthrust belt: Phanerozoic and locally
Precambrian sedimentary strata on cratonic basement
West of overthrust belt: mainly Paleozoic sedimentary
strata deposited on and along the margins of the
Laurentian continent and Proterozoic rift-related and

intracontinental basinal deposits

Pericratonic terranes
Little metamorphosed, mainly Paleozoic but locally
older or younger, mostly sedimentary strata deposited
in or along craton margins but displaced by uncertain
amounts from them: AA Arctic Alaska; CA Cassiar;
CB Caborca; DL Dillinger; GC Golconda; JO Jungo;
NX Nixon Fork; RM Roberts Mountain

Metamorphosed terranes derived mostly from
pericratonic strata which in places contain abundant
mainly late Paleozoic arc-related magmatic rocks:
CS Cortes; MX Mixteca; OX Oaxaca; RB Ruby;
SD Seward; SL Salinia; TJ Tujunga; XO Xolapa;

YT Yukon-Tanana

Accreted terranes
Magmatic arc terranes: includes arc-derived clastic rocks

_ Late Jurassic and Cretaceous
‘| GU Guerrero; FH Foothills; JZ Juarez; KH Kahiltna;

KY Koyokuk; LZ Lopez; MG Magdalena; NS Northern
Sierra; NY Nyack; SA Santa Ana: WK Western Klamaths

Paleozoic through Middle Jurassic
AG Applegate; AX Alexander; CM Cadwallader-Methow;

CK Chilliwack; EK Eastern Klamaths; JN Jackson;
LZ Lopez; PE Peninsular; QN Quesnel; ST Stikine; TU Taku;
WA Wallowa; WL Walker Lane; WR Wrangellia; YR Yreka

Oceanic terranes: mainly accretionary complexes; fragments of oceanic
lithosphere, oceanic plateaus and, in Middle Jurassic and younger
complexes, abundant terrigenous detritus deposited on the ocean floor
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| cenozoic
OC Olympic; SZ Siletzia; YA Yakutat

Late Mesozoic
CG Chugach; EA Easton; FH Foothills; FR Franciscan;

VZ Vizcaino; WK Western Klamaths

Paleozoic-early Mesozoic
AM Angayucham; BA Baker; BR Bridge River; BL Bucks

Lake; CC Cache Creek; Ccc Cascade crystalline core;
CD Condrey Mountain; GD Goodnews; HNF Hay Fork.
North Fork; IN Innoko; SM Slide Mountain; TG Togiak;

TR Trinity; WM Windy-McKinley

Major post-accretionary plutonic complexes

Blank areas inside fine dotted lines delineate
post-accretionary cover




Central Atlantic Ocean at 84 Ma
made by subtracting younger crust
and fitting two plates together.

Modified from Vogt and
Tucholke, 1989, DNAG vol. A




Ziegler, 1988, AAPG
Mem. 43
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ABBREVIATIONS

CB  Coast batholith belt
CH  Confusion and House
EK  Eastern Klamath terrane
(including Central Metamorphic Belt)

EP  ElPasoMns.
GF  Garlock fault
18 Idaho batholith
LA LosAngeles
M Michell
MB  Monterey Bay

H  Marin Headlands terrane
NS Northern Sierra terrane
OP  Otter Point

B Peninsular Ranges batholith
PP Pickett Pk. terrane
RL
sB
Se

SE  San Emigdio Range
SF  San Francisco
WSK Western Sierra-Klamath belt

500 —]

‘Code for Stratigraphic Columns:

(] Prate Interior - Fig. 3

O Continental arc, sialic segment - Fig. 4
O Continental arc, McCloud segment - Fig. 5
U Fringing terranes - Fig. 6

' £ Insuar suture belt - Fig, 7

992, DNAG

ABBREVIATIONS

Confusion and House Ranges
Condrey Mtn. window
Eastern Klamath terrane

El Paso Mtns.

Los Angeles

Mitchell

Monterey Bay

North Fork terrane

Northern Sierra terrane

Red Ant terrane

Rimrock Lake

Saddlebag Lake pendant
Stuart Fork terrane
Shuksan metamorphic suite

SMM Santa Monica Mountains
WSK Western Sierra-Klamath belt




/ -
RELATIONS LARGELY MASKED BY CENOZOIC VOLCANIC COVER

Utah - Idaho
{rough
(170 - 160 Ma)

Snow Lake
fault trace

VvV VYV ' TR AR
VAV VY * k%
VV VY VWV — *
accreted suture isolated extensional
island belt backarc backarc
arcs (mélanges) plutons trough
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Early Jurassic Triassic
Counterclockwise rotation of Stikine and (part) Yukon-Tanana ot
teranes may account for their posmonmg west — \ Detritus eroded from uplifted
of an enclosed wedge of ocean ﬂoor __ealsy rache Crack =a_ Yukon-Tanana terrane
- deposited on old continental

margin
.. Basin containing both
contmental and arc

detntus overlies
R deforrmd dee

? Paleogeographic

B : relationship of these
Relationship end of Early Early Jurassic arc broadened and moved R }

uncertain unti Jurassic eastward as subduction zone flatte ned
Middle Jurassic

Late Triassic blueschist,
eclogite in Cache Creek
terrane




Cook and Bally, 1975
Shell Atlas of N. A.
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5 Intermontane wetlands
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C -- 120-110 Cloverly/Fall River/Poison Strip
D -- 105-100 Thermopolis/Skull Creek




LEGEND
Coarse clastics- . ;
- conglomerate, mm)y Direction of

sediment
transport

SE\S Fine clastics- Omineca
=—===33 siltstone, mudstone, Belt

shale E Volcanics
, Coal l__—_l Plutonism

sandstone
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g//% Eérly Turonian lacuna

E,ﬁ;ﬂgf,'gf,?,’f,,‘;’tone Proximal offshore noncalcareous mudrock
Distal offshore marl («chert) i Marine coarse clastics (shoreface)

2 Reef limestone
= ' - Boreal water mass (modified)

» %%t\‘,”é;,’,“e"’}% o g Tethyan water mass (modified)

Arthur and Sageman, 2004, SEPM Sp Pub 82




LATE PENNSYLVANIAN PERMIAN Tr
SEDIMENTARY BASINS M Mor At DM Mo Vir [EWo LWo ELeLLe Guad Och
ArB — Arbuckle (Anadarko) Basin
BSB —Bird Springs Basin
CCB - Central Colorado Basin
DeB — Delaware Basin
DnB — Denver Basin
EIB — Ely Basin
FwB — Fort Worth Basin
GCE - Grand C anyon Embayment
HaB — Havallah backarc Basin
HoB — Holbrook Basin
MiB — Midland Basin
OgB — Oquirrh Basin

[
| rb ]
N N N I

OrB — Oro grande Basin

PaB — Paradox Basin e [ rb
PeB — Pedregosa Basin [

TaT —Taos T rough — 1 [ [ [ I |

WRB — Wood River Basin

Subsidence History: |positive| [slight <100m| [moderate 100-300m| [EICRIDEDNIE TR LI
(Thickness preserved or estimated sediment)

? = uncertain or no data; rb = poorly dated Perm-Triassic redbeds




LATE PENNSYLVANIAN PERMIAN Tr
UPLIFTS M Mor At DM Mo Vir |[E WoLWo ELe LLe Guad Och
ASU-Apishapa-Sierra Grande Uplitt
BaH — Bannock High
CaA — Cambridge Arch
CBP - Central Basin Platform
CBU — Copper Basin Uplitt
CKU — Central Kansas Uplift
DiP — Diablo Platform
DZU — Defiance-Zuni Uplift
FIU —F lorida Uplit
FRU —Front Range Uplift
MaA — Matador Arch
MaU — Marathon Uplift
MRU — Milk River Uplift
NeR — Nemaha Ridge
PaU —Pathfinder Uplift
PeU — Pedernal Uplitt
PEU — Piute-Emery Uplift
RAM — RemnantAnt ler Mountains
SaU - San Luis (Sneffels) Uplift
SKA - Sedona-Kaibab Arch
SwU — Sawatch Uplitt
UnU — Uncompahgre Uplift
WAU — Wichita-Amarillo Uplift

Uplift History: [lowland| [ positive | [ moderate uplift | [ stronguplift ]| [sed overlap |

(Uplift based on detritus supplied to adjacent basins)
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GEOLOGIC EVOLUTION OF
WESTERN NORTH AMERICA




Tectonic and Paleogeographic Evolution of

Western North America
Tectonic Map
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CONCLUSIONS

* Bang not a whimper

 Complex events can be made more coherent and
understandable by examining geologic history
through closely spaced paleogeographic and
paleotectonic maps that follow geodynamic
principles

* Modern tectonic and topographic features can be
used to portray the complex, ancient geologic events





