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abstract

Magmatic activity in continental arcs is known to vary in a non-steady-
state manner, with the mechanisms driving magmatic activity being a 
matter of ongoing discussion. Of particular importance is the question 
of what extent episodic magmatism in continental arcs is governed by 
external factors (e.g., plate motions) and internal factors (e.g., feedback 
processes in the upper plate). To test existing models for magmatic episod-
icity, which are mostly based on temporally and spatially limited records, 
this study uses large data sets of geochronological, geochemical, and plate 

kinematic data to document the Paleozoic to Mesozoic development of the North and South American 
Cordilleras in eight transects from British Columbia to Patagonia. The temporal distribution of U/Pb 
bedrock and detrital zircon ages, used as a proxy for timing of magmatic accretion, shows that some 
minima and maxima of zircon abundance are nearly synchronous for thousands of kilometers along the 
arc. Some age patterns are characterized by a periodicity of 50–80 Ma, suggesting a cyclic controlling 
mechanism. Other magmatic lulls or flare-ups find no equivalents in adjacent sectors, indicating that 
either discrete events or variable lag times may also be important in governing magmatic activity in 
continental arcs. Magma composition in Mexico, the Peninsular Ranges, and the Sierra Nevada varies 
episodically and proportionally with the temporal record of arc activity. During flare-up events, there 
is an increase in Sm/Yb, indicating deeper melting, and a decrease in eNdi, suggesting a higher degree 
of crustal assimilation. Geochemical scatter also increases during the initiation of flare-up events. 
Plate kinematic data provide a means of evaluating mantle heat input. The correlation between plate 
convergence rate and magmatic accretion varies for each sector, suggesting that different flare-ups or 
lulls likely reflect variable combinations of processes.
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introduction

Convergent continental margins, where oceanic lithosphere 
is subducted beneath continental lithosphere, are areas of intense 
magmatism and important sites of crustal growth (e.g., Crisp 
1984; Rudnick 1995; Tatsumi 2005; Davidson and Arculus 
2006). Assessing crustal production rates and understanding 
the mechanisms controlling magmatic addition in continental 
arcs are two issues that are of key importance in tectonic studies 
(e.g., Ducea et al. 2015; Jicha and Jagoutz 2015). The Cordil-
leran orogenic system of North and South America is particularly 
well suited for addressing these aspects, as it features a spatially 
extensive (>15 000 km), nearly continuous mountain belt that is 
the expression of subduction of oceanic lithosphere beneath a 

continental margin. Subduction-related activity in the American 
Cordilleras was initiated in the Early Paleozoic along some parts 
of the arc (e.g., Bahlburg and Hervé 1997; Ramos 2009) and is 
still ongoing today, providing an exceptionally long continental 
magmatic arc record. Based on the relative abundance of igneous 
rocks with known ages, a non-steady-state behavior of magmatic 
arc activity, characterized by periods of reduced magmatism 
alternating with magmatic flare-ups, has been documented in 
several Cordilleran arc segments. These include the Coastal 
Ranges, British Colombia (e.g., Armstrong 1988; Ducea and 
Barton 2007; Gehrels et al. 2009), the Cascade Mountains, 
Washington (Miller et al. 2009), the Sierra Nevada, California 
(Bateman 1992; Ducea 2001; DeCelles et al. 2009; Paterson et 
al. 2014), the Transverse Ranges, California (Barth et al. 1997, 
2008), the Salinian arc (Kidder et al. 2003; Ducea et al. 2003; 
Chapman et al. 2014), the Peninsular Ranges Batholith (Premo 
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