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primarily due to the flocculent specks which were
set in depressions about | ¢m deep of the same size
and configuration as the specks. An insect larvac
{midge fly of the family Chironomidae }, typically
found in lake bottom sediments, was observed in
one of the depressions. A portion of the ice block
was melted and the brown flocculent material was
subsequently collected and observed under a mi-
croscope to discern its composition and orngin. It
consisted of fine sediment, phytoplankion (princi-
pally diatoms) and zooplankton {copepods and
cladocerans). The species observed typically in-
habit the water column and many of the individuals
were translucent and appeared to be partially de-
composed, We surmise that bubbles of gas, gener-
ated by decomposition, emerged from the lake
bottom covered with a film of surficial sediment,
bottom fauna, and recently settled and decompos-
ing plankton and became lodged on the underside
of the ice. Since snow-free clear ice can transmit
nearly 90% of the incoming radiation over a large
portion of the 400-700 nm range (Bolsenga. 1981;
Bolsenga and Vanderploeg, 1988; Bolsenga ct al..
1988), solar radiation was absorbed by the floccu-
lent speck thereby melting the ice and causing the
depression. A particularly large emergence of aduit
midge flies was obscrved by local residents in the
spring of 1988.

Figure 6 shows the underside of a detericrating
clear (black) ice surface with the sun shining
brighily. The same effect was observed on numer-
ous occasions and the moving video served to in-
crease the amount of information, thus making this
pattern more readily apparent. When a hlock of this
ice was cut from the surface and removed to the air.
water quickly passed through the block via the crys-
tal boundaries. Consequently. the bright spots of
light in the photo ar¢ due to incident light transmit-
ted along the crystal boundary voids similar to a light
pipe. The process could likely be important to bio-
logical processes requiring increased photosynthet-
ically active radiation over the normal ambient level
under the ice.

Side views of a 3 m-high ridge indicate the cha-
otic structure of the individual ice blocks from which
the ridge was formed (Fig. 7). The jagged structure
made observations difficult due to the danger of
snagging the ROV or its umbilical cord. Lights were

used during most of the dives because incident ra-
diation transmission through the ridge was substan-
tially reduced. The subangular shape of some of the
ice blocks which formed the ridgc are possibly due
to smoothing of block surfaces by strong currents or
by surface abrasion prior io formation of the ridge
(Fig. 8). The icc ridge area was also characterized
by large (up to several metres in diameter ), irregu-
lar patches of brown flocculent material under the
ice surface adjacent to the ridge (Fig. 5b). These
large paiches were in marked contrast to the small
specks discussed previously. In this instance, tur-
bulence or ice scour of the bottom at the time of
ridge formation were the likely causes of such a large
amount of bottom sediment on the undersurface of
the ice.

SUGGESTIONS FOR FUTURE WORK

Several situations of importance were nol cxam-
ined. Formations due to ice pressure on bridge piers
and dock pilings arc important from an engineering
standpoint and the subsurface relief in such areas
would lend itself well to ROV study. The underside
of river ice has been previously studied by cutting
and overturning large blocks of ice (Ashton and
Kennedy, 1972). ROV reconnaissance would be
faster, but possibly the fine structure of the ice, such
as ripple marks, might be difficult to distinguish,

Configuration of the ROV eould also be altered
to provide a more adequate view of the under ice
surface, Vertically oriented 35 mm photographs or
views from a number of angles might reveal meth-
ods which could exploit the optics of the situation
to provide maximum contrast.
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