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Continuous east-west trends of Paleozoic stratigraphic and structural units within the cratonic-platform, continental-shelf,
and ocean-basin provinces in Sonora, negate the postulation of major strike-slip faulting, such as the hypothetical
Mojave-Sonora megashear and other postulated large-scale lateral faults. The provinces in northern Mexico are
continuous with those in the southern United States.

Three decades of mapping and studying Ordovician to Permian lithofacies and biofacies in Sonora reveal continuous
stratigraphic and structural trends across Sonora, and into northern Baja California. These trends are a continuation of
correlative strata of the cratonic-platform, continental-shelf, and Ouachita-Marathon orogenic belt of southern Laurentia.

The following constitute our studied areas. Cratonic-platform localities include Mina La Herradura and Bacoachi in
northern Sonora. Continental-shelf localities include Rancho El Bisani in northwestern Sonora; Rancho Placeritos and
Cerro El Carnero in west-central Sonora; Hermosillo city, Sierra Santa Teresa, Rancho Las Norias, Sobechi, Sierra Agua
Verde, Cerro Cobachi, Sierra Martinez in central Sonora; and Cerro Santo Domingo and Arivechi in east-central Sonora.
Ocean-basin localities include Isla Turners in the Gulf of California; La Colorada, Minas de Barita, Cerro Cobachi, and
Rebeiquito in central Sonora; and Rancho San Marcos, Soyopa, Sierra El Aliso in east-central Sonora. Ordovician to
Pennsylvanian ocean-basin strata are confined to the west-trending Sonora allochthon, which is the western extension of
the Ouachita-Marathon orogenic belt of the southern U.S. and northern Mexico. Our studies include the west-trending
foredeep-fill deposits of the Permian Mina México Formation.

Our studies demonstrate the impossibility of the postulated early Late Jurassic Mojave-Sonora megashear (MSM), which
assumes a 600-1,100 km left-lateral offset of Precambrian to Middle Jurassic rocks to Sonora from California. Also, we
find no evidence of large late Paleozoic left-lateral faults. If the MSM does exist, offset occurred before deposition of
Phanerozoic rocks and displaced only Precambrian terranes.
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SLIDE 1 (Title)

The local and regional Phanerozoic geological evidence establishes the tectono-stratigraphic framework of Sonora and California-Nevada. This Phanerozoic framework invalidates the hypothetical Mojave-Sonora Megashear and the paleogeographic and tectonic models based on the megashear. 

SLIDE 2 (Tectono-Stratigraphic setting)


This map shows the Phanerozoic tectono-stratigraphic framework of Sonora, and several key sections that establish the framework.

SLIDE 3 (OMS orogenic belt)


This map shows the continuous Ouachita-Marathon-Sonora orogenic system of the southern U.S. and northern Mexico, which is confirmed by our field studies in the three exposed segments of the orogen. Outcrops are red dots and boreholes are purple dots. Most proponents of the Mojave–Sonora Megashear have not accepted our documented evidence that the Sonora allochthon is the western segment of the OMS orogenic belt, and as a result we have seen several inoperative Paleozoic reconstruction models for Sonora. 

SLIDE 4 (OMS sections)


These representative stratigraphic sections characterize each segment of the OMS orogen. Similar stratigraphy in each segment confirms the continuity of the belt that extends westward from Mississippi to Baja California.

SLIDE 5 (Sonora Paleozoic)


This map shows the stratigraphic units in the green Sonora allochthon that overthrusts the subjacent blue Laurentian carbonate shelf.

SLIDE 6 (Sonora allochthon section line)


This N-S section line locates the cross-section on the next slide showing the Sonora allochthon and subjacent Laurentian carbonate shelf.

SLIDE 7 (Sonora structure section)


The Sonora allochthon consists of two parts––a rose-colored lower part composed of tightly folded and faulted Ordovician to Lower Mississippian ocean-basin rocks unconformably overlain by the mid-Mississippian Los Chinos Conglomerate, which truncates older folds and faults of a pre-Los Chinos event. The red-colored upper part is composed of broad folds and faults of Late Mississippian and Pennsylvanian ocean-basin rocks. The allochthon was emplaced in the Permian.

SLIDE 8 (Pre-Tertiary map)


This pre-Tertiary tectono-stratigraphic map of Sonora shows the major stratigraphic and structural units, including the position of Baja California prior to opening of the Gulf of California, plus the hypothetical Jurassic Mojave-Sonora Megashear and the proto-San Andreas Transform. The rose-colored Roberts Mountains allochthon and green Sonora allochthon have very different geological histories, such as tectonic style, contraction direction, and time of emplacement. The southeast-directed Roberts Mountains allochthon was emplaced in the Mississippian whereas the northwest-directed Sonora allochthon was emplaced in the Permian.

The next few slides present stratigraphic sections and maps that helped determine the tectono-stratigraphic framework. They also shown the trace of the hypothetical megashear.

SLIDE 9 (Placeritos Devonian section)


This section contains evidence for continuity of Devonian- shelf rocks across Sonora. The highlighted red unit is the position of a key Pragian brachiopod and conodont fauna at Rancho Placeritos.

SLIDE 10 (Middle Pragian map)


This paleogeographic and lithofacies map of North America shows middle Pragian brachiopod faunas as red dots. Similar brachiopods are widespread on the southern shelf of Laurentia, but are somewhat different in Nevada on the western shelf. Rancho Placeritos, labeled RP, is southwest of the hypothetical Mojave-Sonora Megashear, indicating no offset of the southern self. The next two slides demonstrate continuity of the cratonic-platform.

SLIDE 11 (Craton localities)


This slide locates two key cratonic platform sections at Mina La Herradura here labeled Estación Sahuaro and Whetstone Mountains, which contain similar stratigraphic units.

SLIDE 12 (Craton sections)


These two sections have correlative stratigraphy, which supports continuity of the cratonic platform. The red bars are conodont-dated limestones.

SLIDE 13 (Post-Cretaceous map)


This post-Cretaceous map shows the opening of the Gulf of California by the San Andreas Transform. The transform displaces Baja California northward about 400 km. 

SLIDE 14 (Nevada-California Paleozoic)


This slide shows the stratigraphic units in the rose-colored Roberts Mountains allochthon and subjacent blue Laurentian carbonate shelf.

SLIDE 15 (Nevada-California Mississippian facies)


This map shows the distribution of Mississippian facies in southwestern Nevada and adjacent California. Marine deposits increase in depth westward in the Great Basin, and increase in depth southward in northern Mexico.

SLIDE 16 (Paleotectonic map of Gehrels et al., 2002)


Now we evaluate the validity of the hypothetical Mojave-Sonora Megashear. This paleotectonic map is a reconstruction of Baja California as well as the alleged position of the Mojave-Sonora Megashear on mainland Mexico. Here the orange color is the pre-Tertiary paleoposition of Baja California and blue represents carbonate-shelf displacement along their left-slip megashear. However, the leading edge of the Sonora allochthon is located to the northwest. This requires right-slip displacement. Ths contradiction stems from failure to connect the Marathon allochthon in northeast Chihuahua to the Sonora allochthon in central Sonora.

SLIDE 17 (Megashear of Gehrels et al., 2002)


This map shows the basic elements of the Gehrels et al. model, which displaces the Death Valley carbonate-shelf section southeast to the Caborca area in Jurassic time.

SLIDE 18 (Megashear of Dickinson & Lawton, 2001)


Another map showing the megashear offset during both Permian-Triassic and Jurassic time, resulting in similar geologic contradictions.

It should be evident that Phanerozoic rocks in Sonora were not displaced by large-scale strike-slip faults in post-Precambrian time. We conclude that the mythical Mojave-Sonora Megashear does not displace Phanerozoic rocks and should be abandoned.


Backgrounds of researchers: Our conclusions evolved over many years of mapping and stratigraphic studies of Phanerozoic rocks in Nevada-California and Sonora. In the 1970s, Lee Silver and Tom Anderson introduced the Mojave-Sonora megashear concept on the basis of alleged offset of Precambrian terranes in Sonora. They further justified this by claiming the overlying Paleozoic Laurentian-shelf rocks in Death Valley were transposed in the Jurassic southward 600 to 800 km to Sonora, They referred to this allegedly displaced terrane as the “Caborca block.” At that time and thereafter, many geologists accepted their premise and ignored the ground truth. 
The late Raúl Madrid and Poole had spent many years studying the Roberts Mountains allochthon rocks and subjacent carbonate-shelf rocks in the Great Basin, and in the 1980s they began a cooperative project with the Mexican Geological Survey to map and study Paleozoic rocks in Sonora. It soon became clear that the Sonora sequence was unlike the Nevada-California sequence. However, proponents of the Mojave-Sonora Megashear continue to ignore known outcrop evidence that refute the megashear.
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