























directly from density currents. Conversely, Group III varves were
formed in water relatively near delta fronts, in a position to re-

ceive abundant sediment as it entered the lake.

















































































Figure 9. Cross sections, a few miles in width, show a thickening
‘ of lake sediments in low areas and thinning over highs
(Cushman, 1964).
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Figure 11.

Clay is thickest in the low areas and thin to absent
over the high areas. The section between the eastern
fault and the preglacial river valley has no clay even
though it was subaqueous and there is no obvious
evidence of subsequent erosion (Campbell, oral commun.).
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laterally between varved clay and beach sediments (Fig. 6).

Lake-bottom deposits are exceptionally fine grained, with gilt-
clay couplets usually containing less than 2 percent‘fine sand.

They are easily eroded and seldom present a vertical exposure of any
magnitude, but seismic and well data have shown them to be more than
250 feet thick in some places (Cushman, 1964). The rhythmic nature
of the varves is remarkably consistent as demonstrated by the 625
couplets coﬁnted at locality 30 (Fig. 8).

Lake Hitchcock occupied the natural trough of a preglacial river
valley and thus was long and narrow. During glacial retreat, only
that small portion of the lake at the north end wés ever in direct
contact with the glacier. ‘The bottom or oldest sediments were de-
rived mainly from valley ice, but as the glacier receded northward
ice on tﬁe uplands became the dominant sediment source and supplied
large amounfs of debris to the major east— or west-flowing rivers
feeding the lake. Crossbedding in the silt layers corroborates the

inferred direction of transport from the bordering highlands.

Deltas

Construction of the many deltas that fringed the lake was an
integral part of varve sedimentation. Deltas, commonly very large,
are of the Gilbert type (Gilbert, 1890), indicating fresh-water de-
position. A vertical section through the largest delta, the Chicopee
delta, shows varved clay grading into varved deltaic deposits by a
gradual thickening of individual layers. At any one depositional

site, delta advance is shown mainly in the thickening of fine sand










Figure 12.

Average silt-layer thickness within each one-foot
thick sample and the mean grain size (computed
graphic mean) of the coarsest silt layer within
the sample were plotted against elevation of the
sample site. A gradual increase and then decrease
of silt-layer thickness and mean grain size is
interpreted as reflecting active delta building
and then diminishing sediment supply as ice
disappeared and vegetation encroached into the

Chicopee drainage area.
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Figure 1l4.

Basal varve at locality 29. a. Couplets with
thick silt layers are assumed to be due to the
nearby glacier. b. Till (below arrow) overlain
by varved clay. :
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Figure 15.

Scatter plot (mean grain size versus standard
deviation) of analyses of glacial Lake Hitchcock
samples. Analyses of composite samples (con-
taining both silt and clay layers) were not plotted.
Dashed lines enclose the range of s¢/M¢$ values

for the crossbedded units and for the classical
"summer' silt and "winter' clay layers.
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Figure 19.

Lebenspuren a. Casts of distinctive tracings are
found on bedding planes between silt layers and
between silt and clay layers. b. Burrows in top
of clay layer were later filled by silt from above.
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Figure 21.

a. Density of distilled water as a function of
temperature. Figures on the right show amount of
suspended sediment in gms/liter needed to return
water at any given temperature to a density of

1 (Gustavson, oral commun.). For example, water
at 8°C containing .15 gms/liter of suspended
sediment would have a density of 1. b. Summer
and winter thermal gradients. Thermal strati-
fication that develops only during summer allows
wind-generated circulation near the surface.
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Figure 24,

Differential erosion emphasizes the rhythmic
nature of the lake sediments (locality 4).

. Hartshorn photo.
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Figure 26.

Group I varves. a. Sample 28-3. Inconsistent
couplet thickness shown here may present a problem
in varve counting. It is difficult to determine
which silt laminae represent the commencement of

a yearly deposit and which are the result of a
chance influx of silt into an area where only clay
deposition usually occurs. b. Thin section
(sample 28-3) shows that a varve as a unit is not
a graded bed, but consists of two distinct layers.
Both the silt/clay and the clay/silt contacts are
relatively sharp. White areas are dessication
cracks.
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