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1. Title slide
Although this talk will not answer the question posed by its title, it is a topicworthy of investigation since its implications are potentially significant, particularly with regard to the European Variscan Belt.

2. Appalachian-Caledonian terranes

The Meguma terrane of southern Nova Scotia, with its deep-water Cambrian clastics, is the only major lithotectonic element of the northern Appalachian orogen that has no clear correlatives elsewhere in the Appalachians and lacks firm linkages to either the Caledonide or Variscan orogens of Western Europe.

This is in contrast with its immediate peri-Gondwanan neighbors, Avalonia (with its platformal Cambrian strata) and Ganderia, both of which show similarities to parts of Carolinia in the southern Appalachians and have been traced eastwards into England and Ireland.

3. Avalonia in Europe

In fact, Avalonia has been traced from the Rhenohercynian Zone of southern Britain eastward around the Bohemian Massif to the South Carpathians and the Istambul Zone of the western Pontides.

4. Meguma correlations

This is not to say correlations of the Meguma terrane in Europe have not been proposed. As far back as the late 1960’s, Paul Schenk was suggesting that the Meguma Zone might continue into North Africa and Iberia, an extension later supported by Jean-Pierre Lefort on the basis of geophysical data. But neither claim has gained traction.

5. Harlech Dome

More recently, John Waldron and colleagues have proposed a correlation between the Meguma terrane and the Harlech Dome region of North Wales based on both stratigraphic similarities and matching detrital zicon populations. This correlation is of particular interest since it would place their greater Meguma, or Megumia, inboard of Avalonia in southern Britain.

6. Rheic suture

At issue with correlating Megumia across the Atlantic is the tendency in Europe to assign all peri-Gondwanan terranes lying outside the Rheic suture to Avalonia – characterized by relatively juvenile basement and detrital zircon ages that include important Mesoproterozoic populations, and those to inside the Rheic suture to Cadomia – characterized by a more evolved basement and detrital zircons with ages that match Paleoproterozoic and older sources in the West African craton.

7. Felsic volcanic Sm-Nd systematics
Now the unexposed basement of Meguma is thought to be isotopically similar to that of Avalonia, that is, relatively juvenile, because crustally derived felsic volcanics in both terranes have indistinguishable (Nd values and depleted mantle model ages. 

8. Detrital zircons

However, unlike Avalonia, the Meguma sedimentary cover contains scarce Mesoproterozoic zircons and is dominated instead by Neoproterozoic and Paleoproterozoic populations like those of Cadomia and West Africa.

Hence, the possibility exists that areas in Europe previously assigned to Avalonia on the basis of basement isotopic signatures, or Cadomia on the basis of detrital zircons, could, in fact, be correlatives of Meguma.

9. Meguma terrane Sm/Nd isotopic systematics

However, the coexistence within Megumia of relatively juvenile basement like that of Avalonia, but a detrital zircon record with significant Paleoproterozoic and older populations like that of Cadomia, is a distinctive one that can be identified isotopically. Because of this relationship, felsic magmas produced by crustal melting in the Meguma terrane, such as the ca. 370 Ma South Mountain Batholith, are isotopically more juvenile ((Nd = -5 to -1, TDM = 1.3 Ga) than the rocks they intrude ((Nd = -12 to -7, TDM = 1.7 Ga). Because this relationship can be identified isotopically, it provides a potential means for identifying areas in Europe underlain by Meguma basement.

10. South Portuguese Zone 1

For example, Jamie Braid and his coworkers have recently shown that the same distinctive relationship exists in the South Portugues Zone of southern Spain between the ca. 330 Ma Sierra Norte Batholith ((Nd = +1 to -3, TDM = 0.9-1.2 Ga) and its Late Devonian host rocks ((Nd = -5 to -11; TDM = 1.3-1.7 Ga), and have used this to suggest the possible presence of Meguma basement beneath the South Portuguese Zone.

11. South Portuguese Zone 2

In support of this possibility, U-Pb zircon data from the Sierra Norte Batholith reveal Neoproterozoic (ca. 600 Ma) and Mesoproterozoic (ca. 1100 Ma) inheritance ages, like those of Avalonia, whereas the Late Devonian siliciclastic host rocks contain detrital zircons dominated by Neoproterozoic, Paleoproterozoic and minor Archean ages like those of the Meguma Group and the Late Devonian Horton Group that overlies it.

12. Iberian-Armorican Arc

Now the South Portuguese Zone lies outside the Rheic suture and is traditionally assigned to Avalonia, in contrast with the rest of Iberia, which is considered to be part of Cadomia. Furthermore, the South Portuguese Zone is traditionally correlated around the Iberian-Armorican arc with the Rhenohercynian Zone of southwest England. This raises an obvious question. If the South Portuguese Zone is underlain by Meguma basement, might this not also be true of Rhenohercynian Zone of southwest England.

13. Southwest England
Available data for the Cornubian Batholith of southwest England and the Devono-Carboniferous meta-sediments it intrudes are tantalizingly suggestive. Once again, the ca. 290 Ma Cornubian Batholith is isotopically more juvenile than the Devono-Carboniferous host rocks it intrudes ((Nd = -7 to -4, TDM = 1.3-1.7 Ga versus (Nd = -11 to -8, TDM = 1.7 Ga).

14. Detrital zircon data
As yet, inheritance age data from the batholith are unavailable, but initial detrital zircon results from the late Devonian Gramscatho Group underlying the Lizard ophiolite are intriguing, although unfortunately not definitive. At first glance, the data show striking similarities to the West African signature of the Meguma Group and closely match the detrital zircon populations of the late Devonian Horton Group, which overlies it. The West African signature of the Horton Group reflects it derviation from the underlying Meguma Group and the same case could be argued for the Gramscatho Group, which would confirm SW England’s position within Megumia. But a much more likely provenance in the case of the Gramscatho Group is Armorica, which as part of Cadomia, also has a West African signature.

15. Waldron et al. 2011
But if southwest England is indeed underlain by Meguma basement and Waldron et al. (2011) are correct in correlating the Meguma Group with the Harlech Dome region of North Wales, an interesting situation emerges with respect to the distribution of Megumia, which would come to lie, not just inboard of Avalonia, but on both its inboard and outboard sides.

16. Peri-Gondwanan Paleogeography 1
Waldron et al. (2011) suggested several paleogeographic scenarios to account for the possible existence of Megumia inboard of Avalonia. The first shows peri-Gondwanan terranes juxtaposed with Gondwana in their late Paleozoic relative positions, the second juxtaposes East and West Avalonia across a rift basin containing the deep-water facies of Megumia, and the third shows the deep-water rift facies of Megumia separating Avalonia from Gondwana.
The possible existence of Megumia in southwest England is incompatible with the third option, eliminating the need to invert the UK, but would be consistent with the other two.

17. Peri-Gondwanan Paleogeography 2
This figure shows a simplistic explanation for the distribution of Megumia, built on that of Waldron et al. (2011). Given that Megumia and Avalonia share similar basements, but contrasting cover successions and detrital zircon populations, it is possible that deep-water facies like those of Megumia, sourced from Gondwana with Gondwanan zircon populations, were deposited in a number of rifts that opened as a result of Avalonia’s separation from Gondwana in the Early Paleozoic. The platformal sediments of Avalonia, on the other hand, could have been deposited on intervening horsts sourced locally from Avalonia with Avalonian zircon populations. In this way, Megumia could come to lie both inboard and outboard of East Avalonia.





