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process, particularly at a continental scale. Various mathematical techniques exist for
geophysical edge detection and enhancement (for example, Blakely and Simpson, 1986;

and Stein, 2003). Approximately contemporaneous continental-scale strike-slip faulting,
chiefly oriented northwestward, segmented the Hudsonian craton as well as the Proterozoic
provinces to the south. These fundamental lithospheric structures provided first-order
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Cenozoic extensional tectonics (Sims, 2006, unpub. data). In addition, long-lived basement orogenies. Preexisting transcurrent faults were reactivated as transform faults to facilitate and others, 1993) and the addition of the Central Plains orogen (CPO, fig. 1a; Sims and Geology, v. 33, p. 161-179.
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: the southeast margin of the Superior province (SP), and the Trans-Montana orogen (TMO ’ ’ : : ¢ i .
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geologically Imp g orig 3y, p . ) deformation that deviates from simple shear because of a component of shortening or western Superior Province—Evidence from pseudotachylite: Geology, v. 17, p. 1089
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others, 1997). In this study, extensive prior knowledge of Precambrian geology plays a key
role in determining the significance of the selected aeromagnetic features.

STRUCTURE MAP PREPARATION

The Precambrian structure map portrays major regional structural features inherent to

mapping and related studies, particularly geochronology, over the past century and has been

called the “Transcontinental anorogenic province” (Silver and others, 1977; Anderson,
1983) occurred in Mesoproterozoic (1.5-1.35 Ga) time. It followed the same general path
as the earlier (1.76-1.65 Ga) rhyolitic magmatism (rhyolite-quartz arenite belt, RQ; fig. 1b),
extending from southern California diagonally across the United States to Labrador. The
felsic magmatism was not associated spatially with significant clastic sedimentation. The
felsic magmatism consists of coeval and apparently cogenetic volcanic and mesozonal
plutonic rocks that overlap spatially. The volcanic and associated hypabyssal rocks (fig. 1b)

that are widely spaced throughout the belt of Transcontinental Proterozoic provinces (fig.
1b; Van Schmus and others, 1993); they lack possible associated volcanic rocks. Although

Society of America Bulletin, v. 105, p. 791-806.

Anderson, J.L., 1983, Proterozoic anorogenic granite plutonism of North America, in
Medaris, L.G., Jr., Byers, C.W., Mickelson, D.M., and Shanks, W.C., eds., Proterozoic
geology—Selected papers from an International Proterozoic symposium: Geological
Society of America Memoir 161, p. 133-154.

Anderson, J.L., and Cullers, R.L., 1978, Geochemistry and evolution of the Wolf River
batholith, a late Precambrian rapakivi massif in north Wisconsin, U.S.A.: Precambrian

Baars, D.L., Thomas, W.A., Drahovzal, J.A, and Gerhard, L.C., 1995, Preliminary
investigations of basement tectonic fabric of the Conterminous USA, in Ojakangas,

U.S. Geological Survey Open-File Report 01-0364, scale 1:1,000,000.

Sims, P.K., Finn, C.A., and Rystrom, R.L., 2001b, Preliminary basement map of Wyoming
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0 C the basement, that is, structures known and presumed to have formed during Archean and . :
ﬁ\‘w. - N — Prot ic ti The struct includ ’ t f d duri gP leo- have been referred to (Van Schmus and others, 1993) as an Eastern granite-rhyolite Research, v. 7, p. 287-324. Sims, P.K., Lund, Karen, and Anderson, E.D., 2005a, Precambrian crystalline basement
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| % i summarized in the Decade of North American Geology .volume on the Precambrian (Reed generally granitic in composition, some plutons contain anorthosite (for example, Wolf River R.W., Dickas, A.B., and Green, J.C., eds.: Basement tectonics, v. 10, p. 149-158. Sims, P.K., and Peterman, Z.E., 1986, Early Proterozoic Central Plains Orogen—A major
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appreciated, nor has the timing of the initial faulting been known until recently (Sims, 2002).
Earlier compilation of known basement faults in the Midcontinent region (for example,
Kisvarsanyi, 1984; Sims, 1985; Sims and others, 1991) revealed abundant persistent
northwest- and northeast-striking faults, but their age was only known at the time to be pre-
1.50 Ga, the time of abundant rhyolite extrusion in southeast Missouri (see Sims and others,

The designation of the mesozonal Mesoproterozoic plutons as anorogenic (Anderson,
1983) has been disputed because some bodies are partly deformed (Nyman and others,
1994; Aleinikoff and others, 1993; Ferguson and others, 2004). The recognition that the
shear zones that host the intrusions are intracontinental structures is a key to understanding
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Figure 1. Generalized Precambrian geologic map of the continental United States. A, Archean and Paleoproterozoic accretionary crustal provinces assembled prior to 1.70 Ga. B, Late Paleoproterozoic and Mesoproterozoic provinces formed during intracontinental deformation. CB, Cheyenne belt; CF, Clearwater fault; DSZ, Dillon shear zone; GF, Grenville front;
GL, Great Lakes tectonic zone; LF, Llano front; MCR, Midcontinent rift; ND, line of Van Schmus and others, 1996; NF, Niagara fault; SAF, San Andreas fault; VF, Vermilion fault; WL, Walker Lane.
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2004, unpub. data, pl. 1; and Ferguson and others, 2004, fig. 9). The intrusions coincide
spatially with the regional shear system, and at a detailed scale, were intruded within the
preexisting shears (Nyman and others, 1994; Aleinikoff and others, 1993; Ferguson and
others, 2004).

The strike-slip fault system fragmented the continental crust into fault-bounded, but
coherent, blocks of varying dimensions (Sims, 2002) the boundaries of which were favorably
oriented to later stress fields to be repeatedly reactivated. These structures are distributed
throughout the continent, affecting both Archean and Proterozoic provinces, and arguably
are the most important of the basement fault systems. These structures are discussed in the
context of the regional geology in following sections.

Both the western and eastern continental margins (map) are characterized by angular
bends (promontories and embayments) that can be attributed to reactivation of Precambrian
intracontinental basement structures during the rift to drift transition in the interval Late
Proterozoic—Cambrian, which eventually led to continental separation on both margins.
During rifting, intracontinental northwest-trending strike-slip shear zones, initiated chiefly in
late Paleoproterozoic time (=1.70 Ga), were reactivated as transform faults, which
accommodated differential lateral displacements. The rifted margins likewise follow
preexisting structural fabrics, which acted as zones of weakness during extension
accompanying the rifting (Sims and others, 2005a).
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