Fishing for answers in deglacial ribbon lakes

advances in Cordilleran paleogeographic, paleoenvironmental and isostatic reconstructions

Objectives

« Investigate, survey and correlate
paleolake levels

« Reconstruct paleolake geography,
evolution and environment

« Reconstruct glacio-isostatic

rebound

Why study these lakes?

« Deglacial ribbon lakes have rarely been
studied beyond the reconnaissance level

e Abundant sediment exposures and
shoreline features are in the study area

e Most glacial lake research has been
completed for the low relief setting of the
Laurentide Ice Sheet. The study area is
moderately high relief

How?

¢ Integrate a diversity of techniques:
geomorphology, sedimentology, aerial
photographs, differential GPS, GPR, DEMs
and GIS

Delta example. Note multiple delta levels. Wave-cut banch example {arrows)
Paloclake lovels projected
4
Wave-cut benches and
delta surfaces were
used to reconstruct -

paleolake levels.

Timothy Johnsen and Tracy Brennand, Simon Fraser University, British Columbia, Canada

Paleogeography

. Correlations

Upper lake lovel

Lower lake lovel

(CEREL T

S e, . RN
C of pal ter plane *\ ‘{\\S}l
whole study area. A.fsoshownarol'hnrﬂngo o! \ A o __‘.\'!._ 11 ".
water levels foreach lake s . {

. R YR

-%. e _ 3 A ? \I”_‘ !\4{, ; .-‘._L._‘
x Narrow, long and deep

* Two paleolake levels were identified \Y ' 3

'« Lakes were ribbon-shaped (width to Iength A
~ of ~3:100), deep (>140 and ~50 m), a d of 'f LAY
A sigmﬁcant volumes (84 and 24 km’) M N

&
o Last lake to exiqt (Glacial Lake Deadma } R

‘Td catastrophically, discharging ~20 km® of
2y Lg-‘-;. iy \‘ X T Ji%\

s possible that this eventmay have - *
Paleolake levels (biue and purple) projected on DEM for one third of study area (adjusted for glacio-isostatic tilf). Wave-cut benches and deltas shown.

the failure of glacial lakes downstraam

Catastrophic drainage

Ice dam failure led to catastrophic lake drainage and
development of erosional surfaces and drainage bedforms

Drainage bedforms on delta, “L" = delta levels. “K" = kettle holes.
E lly the flood i the marine environment
of Georgia Strait, a total distance of ~250 km, where exotic
deposits dated at ~10,500 “C yr BP' may have been
produced by this jokulhl

Floodpath

Floodpath of catastrophic lake dralnage. Rad dots =
maring cores that record food deposits. Dashed box =
aroa of DEM o the fnff

Glacio-isostasy

o Glacio-isostatic tilts of these lake
shorelines are among the highest
measured in the world (1.8 - 1.7 m km")

e Causes: very thin (<35 km thick) and low
viscosity lithosphere, paleo-topography
of the CIS, rapid deglaciation, and the
possible early development of these
lakes

« Glacio-isostatic depression in this region
was likely hundreds of metres

Paleoenvironment

Sedimentary facies

Seventeen glaciol ine lithofaci

were identified (ranging in

grain size from clayey-silt to boulder). They record: suspension

Remnant settling (overflows), turbidity currents, debris flows, grain flows,
I hyperconcentrated flows (underflows), sediment loading, rockfall
and mass failure. Photocard is 8 cm wide. Stick is 1 m long with 10 cm increments
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Dynamic and energetic

« Deglacial environment whereby ice dominantly on plateaus, not valleys

« lce dammed lake with numerous tributaries containing remnant ice masses in
their headwaters

« High rates of sedimentation from tributaries that produced deltas, subaqueous
fans and high energy lake sediments

+ Low energy deposits dominated by laminated silts. Classic varves not produced
» Buried ice producing collapsed sediments and kettle holes
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presence of ice on plateau areas during the time of these lakes.
Meltwater drainage routes indicated by blue arrows. Dashed lines
are equipotential surfaces.




