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Tectonics words

* Allocthon

* Miogeocline

* Craton

* Orogen/Orogeny

* Foreland

* Hinterland

e Accretionary mélange
* Rollback

* Taphrogeny

Others?
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Cordilleran Overview

Well studied ; Dominantly a convergent margin (starts at 800 Ma)

* 1 continental plate interacting with numerous oceaniclplates (Pacific and
Farallon) + continental and oceanic (mostly island arc) fragments

e Terrane accretion is important (terranes are tectonic fragments with their
own history distinct from surrounding rocks (island arcs, aseismic ridges,
oceanic plateaus, small fragments of probable oceanic crust). Accretion
means to add to margin during subduction

e Cenozoic interaction with intra-Pacific seafloor spreading systems fostered
transform faulting along the Cordilleran continental margin and promoted
incipient rupture of continental crust within the adjacent continental block.

Mostly from Moores and Twiss, Tectonics and Dickinson, 2004



Reading review questions

* How do they motivate their work? Why is it important?
* How did they do it (methods)?

e General result (bullet list of main outcomes)

* Questions you have



Cordillera

Time of major
orogenic deformation
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Figure 12.1 Worldwide pattern of orogenic belts dif-
ferentiated according to the time period during which
the deformation occurred. Belts are grouped according
to their ages in ocean basin time (1-200 Ma), plate
tectonic time (200-1000 Ma), Meso-Paleoproterozoic
(1000-2500 Ma), and Archean (2500-3800 Ma).

Moores and Twiss, Tectonics (After B. C. Burchfiel, 1983)
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Figure 2 Position of the Cordilleran orogen of western North America along the Circum-
Pacific orogenic belt (after Dickinson et al. 1986). Mercator projection with pole at 25° N
Lat, 15° E Long (EqP 1s equatorial plane of projection). AP, Antarctic Peninsula; C, Cascades
volcanic chain; CP, Caribbean plate; G, Greenland; J, Japan; JdF, Juan de Fuca plate; NR,
Nansen Ridge (northern extremity of Atlantic spreading system); PSP, Philippine Sea plate;
QCf, Queen Charlotte fault; SAf, San Andreas fault; SP, Scotia plate; T, Taiwan.
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Figure 12.3 Map of U.S. Cordillera showing major tecton-
ic features discussed in the text. Section lines A—A” through
C-C’, indicate locations of the cross sections shown in
Figure 12.4. (After King, 1977)
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» Suspect terranes (far travelled
allochthons; more as you go
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Figure 1 Schematic chronostratigraphic diagram of major Cordilleran rock assem-
blages (note changes in timescale at 100 Ma and 500 Ma). Canada includes the adjacent
panhandle of southeastern Alaska, and Mexico includes the USA-Mexico border region
south of the Colorado Plateau. Accreted island-arc assemblages: G5, Guerrero super-

{ terrane; IS, Insular superterrane; K-S, accreted arcs of Klamath Mountains and Sierra

-a._ : Nevada foothills. Subduction complexes: CC, Cache Creek; CM, central Mexico; F,

Time ocean flank orogen core craton flank
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Franciscan; Y, Yakutat. Transform faults (diagenally ruled bars). CCT, Califormia-
Coahwlz; QCT, Queen Charlotte; SAT, San Andreas. Other features: ALS, Auld
Lang Syne backarc basin; ARM. Ancestral Rocloy Mountains province; B&R, Basin
and Range taphrogen; LEM, Laranude Rocky Mountains province (LMN, Laramide
magmatic aull); SSP, accreted Siletzia and overlving forearc basin; UIT, Utah-Idaho

———] trough.

Dickinson, 2004
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Global Paleogeography
(see Plate Tectonics lecture)

http://www.youtube.com/watch?v=Cm5giPd5Uro

http://cpgeosystems.com
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Moores and Twiss, Tectonics

Plate Tectonic history
(cross sections of margin)

Figure 12.10 Possible plate _
Sea level Passive margin

tectonic cross-sectional model
for development of the U.S.
portion of the North American
Cordillera, along cross section .
C—C’ of Figures 12.3 and 12.4, A~ Early Paleozoic
See text for discussion. (After
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Figure 12.10 Possible plate
tectonic cross-sectional model
for development of the U.S.
portion of the North American
Cordillera, along cross section
C-C of Figures 12.3 and 12.4.
See text for discussion. (After
Moores, 1970; Schweicke*
and Snyder, 1980)
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Grenvillian belts
Pre-Grenvillian cratons
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Phanerozoic belts
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.| Pan-African belts

Figure 12.33 Possible late Precambrian continen-
tal configurations. A. Possible prebreakup configu-
rations of Precambrian cratonic region in super-
continent Rodinia; areas of Grenvillian (800-1500
Ma) orogenic belts. B. Possible configuration of
Gondwanaland formed by breakup and rearrange-
ment of fragments shown in (A). (After Hoffman,
1991)

Rodinia

Moores and Twiss, Tectonics
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Figure 5 Neoproterozoic-Early Paleozoic Cordilleran miogeocline and premiogeoclinal sedimentary basins along the trend of the North
American Cordillera (rock assemblages now present west of the miogeoclinal belt were added to the contiental block after mid-Late
Devonian time). Asterisk (*) denotes miogeoclinal strata along trans-Idaho discontinuity (Lund et al. 2003). Grenville front is margin of
Mesoproterozoic Grenville orogen along which Rodinia was assembled. CCT 1s Permian-Triassic California-Coahuila transtorm (Dickinson
2000), which offset the Cordilleran miogeoclinal assemblage of the Caborca block by overprinting an older paleotransform system that
delimited the early Paleozoic southwest margin of Laurentia (Dickinson & Lawton 2001a). See text for ages of premiogeoclinal successions.
(A-T, Apache-Troy; B-P, Belt-Purcell; LV, Las Viboras; MM, Mackenzie Mountains; Mu, Muskwa; PG, Pahrump Group; U-C, Unkar-Chuar;
UM-BC, Uinta Mountain—Big Cottonwood; We, Wernecke). Coastal locales (italics): CM, Cape Mendocino; CSL, Cabo San Lucas; GC,
Gulft of California; MB, Mackenzie Bay of Arctic Ocean; PC, Point Conception; PS, Puget Sound; QCI, Queen Charlotte Islands; SFB, San
Francisco Bay; VI, Vancouver Island. Dickinson, 2004
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Polarity reversal Moores and Twiss, Tectonics
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Selected geologic features: ALS, Late Triassic to Early Jurassic Auld Lang Syne backarc basin; LFT, Middle Jurassic Luning-Fencemaker
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Appalachian collisional orogen
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Moores and Twiss, Tectonics
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Figure 9 Mid-Early Cretaceous (~120 Ma) to mid-Cenozoic (Eocene/Oligocene boundary) geotectonic features of the Cordilleran arc-
trench system. including the Laramide province of intracontinental deformation. The main batholith belt 1s delineated as the magmatic arc.
but subsidiary arc magmatism spread inland for varying distances (BOP. Omuneca zone of backarc mid-Cretaceous plutonism). Active
Paleogene strike-slip faults (red lines): De-CS, Denali-Chatham Strait; FR, Fraser River; QC, Queen Charlotte; RL, Ross Lake; SC, Straight
Creek: Ti-RMT, Tintina—Rocky Mountain Trench: Ya. Yalakom. Younger Neogene strike-slip faults (grav lines): FW, Fairweather; SA. San
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http://www.navdat.org/animations/index.cfm
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Figure 10 Post-Eocene geotectonic features of the North American Cordillera. including the Basin and Range taphrogen (SMO, Paleogene
magmatic arc remnant in the Sierra Madre Occidental). Active Neogene strike-slip faults (red lines): FW, Fairweather; Ga. Garlock; QC,
Queen Charlotte; SA. San Andreas. Offshore triple plate junctions: MTJ, Mendocino (FFT); RTJ. Rivera (RTF): TTJ, Tofino (RTF). Slab-
window magmatism (near the coastal transform systems): CCR. California Coast Ranges (28—0 Ma): KMA. Queen Charlotte Islands
(46—-17 Ma). Backarc lava fields (erupted inland from main Cordilleran arc trend): CHC. Chilcotin (14—6 Ma); CRP. Columbia River
Plateau (17—8 Ma): NCP. Northern Cordilleran Province (8—0 Ma); OMP. Oregon-Modoc Plateau (17-7 Ma): SRP, Snake River Plain (160
Ma). See Figure 5 for geographic legend.
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Laramide time
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Figure 3. Locations of the Laramide monoclines in the Grand Canyon region,
Arizona. From west to east: M - Meriwhitica; LM - Lone Mountain;

H - Hurricane; T - Toroweap; A - Aubrey; S - Supai; FME - Fossil-Monument-
Ermita; WK - West Kaibab; PG - Phantom Grandview; EK - East Kaibab;

EC - Echo Cliffs
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Figure 4. Stages in the development of a typical north- trending monocline-
fault zone, Grand Canyon region, Arizona
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End of the semester....

Your Name:

Egsay 2. Draw a preseni-day E-W tectonic cross section across the Cordillera from coastal
Califorma to Denver. ldemtify each of the main tectonic belts and write a short paragraph or bullet
list summarizing the most important features of each (maybe turn this page sideways)



Your Name:

Essay 2: Draw a present-day E-W tectonic cross section across the Cordillera from coastal

California to Denver. 1dentify each of the main tectonic belts and write a short paragraph or bullet
list summarizing the most important features of each (maybe turn this page sideways).
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