





Changes in glacial ice volume accompanying climatic shifts govern
meltwater discharge into proglacial drainageways. Meltwater discharge,
in turn, controls floodplain sedimentation and, hence, the amount of
alluvium available for deflation and redeposition as loess. It follows
that meltwater (and, therefore, loess) is primarily generated following
a shift from glacial to non-glacial climate.

In contrast to the abrupt glacial climatic transition, the concur-
ent response of glacial ice volume is gradual. In fact, the time
constant of glaciers is considerably longer than that of atmospheric
circulation patterns, so that the growth-decay of glaciers approximates
a normal curve (Figure 1). During a glacial climatic episode, it
simply takes time for glacial ice to accumulate to a volume that is in
equilibrium with the climate. Initiation of a continental ice sheet may
involve either slow growth from one or more nuclear centers or
"instantaneous' glacierization of a large plateau area (Ives et al.,
1975). 1In either event, once glacial ice covers an extensive region,
its preservative characteristics (e.g., high reflectivity for solar
radiation) become meteorologically significant, and its growth rate
accelerates. The accelerated growth rate, however, is temporary because,
as the ice sheet expands into lower latitudes (altitudes), it encounters
more intense radiation and higher temperatures which slow glacial growth.

After a shift from glacial climatic episode to a non-glacial
climatic episode, the high albedo of the ice surface, coupled with the
tremendous heat required to melt ice, retards for some time the rate of
ice wastage. Then, when the thermal regime of the glacier is modified
and the surface albedo drops with the wetting of the ice surface,
ablation proceeds more rapidly (Pounder, 1965, p. 142-143). This
ultimately leads to a melting back of the glacier to colder latitudes
(altitudes) and hence, a slowing in the rate of ice wastage.

The lag time of glacier response to climatic forcing implies that
great masses of glacial ice may remain long after a shift from glacial
to non-glacial climate. For example, during Wisconsinan time, the last
major climatic shift from glacial to non-glacial conditions occurred
about 18,000 BP; yet, vestiges of Laurentide ice remained in North
America until after 6,000 BP (Bryson et al., 1969). Although there
were numerous reversals of this climatic amelioration, as evidenced by
the deposition of more than thirty marginal moraines during this period
in Illinois and Wisconsin (Frye et al., 1965), cooling episodes were
short-lived, and prevailing climatic regimes favored glacial ablation.

The time lag of glacier response to climatic forcing also suggests
that meltwater discharge peaks sometime after a major glacial to non-
glacial climatic shift (Figure 1). This interpretation is confirmed for
the late Wisconsinan disintegration of Laurentide ice by oxygen isotopic
analysis of planktonic foraminiferans in deep-sea cores from the Gulf of
Mexico (Kennett and Shackleton, 1975). These studies indicate that
influx of meltwater reached dramatic proportions by 15,000 BP--three
thousand years after the onset of climatic amelioration. The flow of
meltwater into the Gulf of Mexico tapered off rapidly after 13,500 BP,
when the principal drainage shifted away from the Mississippi River
to the St. Lawrence. Furthermore, the most rapid rate of eustatic sea-
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