
LATE PLEISTOCENE OSCILLATIONS. 11

physical character of the upptr clay shows that it was 1 irKcly
(icriverl frf)m the erosion of land surfaces by stream and wave
action. It must have been deposited in a considerable de|)th of
water because of its fineness and the even, undisturbed character
of its beddinj;.

The physical character of the Cliamplain clavs in the ( )t',awa
district shows that ditTerent climatic and [.hv-ical conditions
existed during the times of de|)osilion of the luwcr and upper
clay. I'p to the time of ma.xinuim sulMncruencc of the
land the ice-sheet was probably not far distant, but durin.i; the
greater part of the time when emcrKcnce of the i.uid wa> t.ikiiig
place the ice had retreated far to the north, 'riie i)liy-ic.d
character of the m.irine deposits al^) suggests that the >ea ro.-e

on the land as the ice-sheets retreated.

The Signifuame nf the MoUuscan Fauna of the Champlai)! Clav.

Fossil marine shills of species of mollusca occur abundantly
in the Champlain clays of the Ottawa district, but they are
confined almost e.xclcsively to the lower clays. The connnonest
and most characteristic fossil shell found in the lower clay is

Portlandia (Yoldia) artica Cray (-Z,C(/a .q/uc(«//,s), from the aliun-
dant occurrence of wliich in the clay the name "Leda clay" was
given by J. \V. Dawson. The molluscan fauna of the lower
clays in the Ottawa district also includes Nttcula tenuis Mont.,
Macoma cakarea Chcmn., Saxicava rugosa Lin., Natica affuii's
Gmel., Xeptunea dcspccta Un., Cylichna alba Brown, and
Astarte compressa Menu. ( ?). Fossil shells of these species ha\c
all been found by the writer to occur in the lower clays at various
localities in the vicinity of Ottawa. They ha\-e with one or two
exceptions been previously reported to occur in the clays of the
Ottawa district.' These species of mollusca are all, in European
waters, high arctic.= They are ne;..-ly all, however, known to l)e

living in the colder parts of the Gulf of St. Lawrer . A not.ible
exception is Portlandia arctica Gray, which is not ;, to occur
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