














rent ubiquity of magmatism in early Proterozoic fore-
deeps makes one wonder about processes in oceanic
trenches of that age. It also raises questions regarding
the nature of Archean "greenstone belts".

Superior-type Iron-formations

The origin and significance of the giant 2.5 - 1.8 Ga
iron-formations are controversial subjects, having gene-
rated a vast literature (see Trendall and Morris, 1983,
and references therein). There are two aspects to the
problem, their confinement in geologic time and their
paleogeographic setting, of which the second is of more
concern here. Nearly all of the Superior-type iron-
formations overlie shallow shelf sequences and underlie
deepwater euxinic shale and turbidites. This strongly
suggests that their deposition was related to major
shelf-drowning events (Simonson, 1985). Sedimentary
facies of iron-formation indicate that depositional en-
vironments ranged from shallow marine shelves to deep
restricted basins (James, 1954) and the vertical succes-
sion of facjes shows that the water deepened with time
(Ojakangas, 1983). These observations are well explain-
ed in the foredeep model.

The migratory nature of foredeeps may help to re-
solve some long-standing problems concerning the ori-
gin of Superior-type iron-formations. Several authors
(eg. Trendall, 1965; Gross, 1965; Cameron, 1983) have
favoured a genetic link with volcanism, but the associa-
ted volcanic rocks typically occur stratigraphically
above, rather than within, the iron-formation. This fits
the predicted sequence of a diachronous foredeep with
contemporaneous axial-zone magmatism and outer-
ramp iron-formation. Thus, the absence of volcanic
rocks directly associated with iron-formation does not
preclude contemporaneous down-dip volcanism. Axial-
zone magmatism (intrusive and extrusive) might drive
hydrothermal circulation, influencing the chemical and
thermal regimes of the foredeep and its interstitial
fluids. .

Foredeep migration might also resolve the the para-
dox of iron-formations of great lateral extent being
deposited in highly restricted basins (James, 1954;
Trendall and Blockley, 1970; Becker and Clayton, 1972).
The instantaneous width of a foredeep places no limit
on the lateral extent of its migration.

In the foredeep model, iron-formations represent a
specific tectonosedimentary facies. Therefore, they
should not be the basis for interbasinal stratigraphic
correlation.

The foredeep model obviously does not solve the iron-
formation problem, nor does it deny the possible impor-
tance of an evolving atmosphere (Cloud, 1973). It does

- provide a specific and dynamic paleogeographic setting ..
that has not previously been advocated for the deposi-

tion of giant early Proterozoic iron-formations.
Conclusions

Foredeep sequences deposited in front of, and incor-
porated partly within, coeval fold-and-thrust belts have
been recognized in the stratigraphically upper parts of
six early Proterozoic foreland belts in the Canadian
Shield. They closely resemble Phanerozoic foredeeps in

most ways but differ significantly in two respects.
First, they were much more active magmatically. The
geodynamic significance of this is uncertain, but the
most conspicuous mafic magmatism in the early Pro-
terozoic forelands of the Canadian Shield originated
neither by the obduction of ophiolites nor the initial
rifting of cratonic margins. The second difference is
that Superior-type iron-formations characterize the
outer-ramp facies of early Proterozoic foredeeps. This
interpretation provides a more specific and dynamic
paleogeographic setting with which to reconsider the
problematic origin of such iron-formations. The preva-
lent deposition of iron-formations in early Proterozoic
foredeeps may be genetically related to foredeep mag-
matism.

The distinction between foredeep and pre-orogenic
sequences is essential for correct paleogeographic in-
terpretations. For example, paleomagnetic data from
foredeep sequences deposited during collisional orogeny
cannot provide information regarding relative motions
prior to the collision.

In order to firmly document the evolution of fore-
deeps through geologic time, it would be desirable to
compare early and later Proterozoic foredeeps (eg.
Volta Basin, Damarides, Carpentarian, etc.) and at-
tempt to recognize Archean foredeeps.
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