Cenozoic Landslides in Leda clay of the Champlain Sea

The Earth formed about 4.6 billion years ago. Geologists have broken this enormous ® Landsiide Notre-Dame- Deposits of Leda clay, a potentially unstable material, underlie extensive areas of the Ottawa—Gatineau region.
length of time into major divisions using fossil assemblages and radiometric dating of Maximum extent de-la-Salette Leda clay is composed of clay- and silt-sized particles of bedrock that were finely ground by glaciers and washed
rocks. During the vastness of Precambrian time, the Earth's crust developed, and early of Champlain Sea into the Champlain Sea. As the particles settled through the salty water, they were attracted to one another and

life evolved. The Paleozoic began with the first appearance of fossils with hard parts . . . formed loose clusters that fell to the seafloor. The resulting sediment had a loose but strong framework that was
and ended with the largest extinction in Earth's history. The Mesozoic was the Age of 2 No rock : , : capable of retaining a Iarge amount of water. Following the retreat of the sea, ;he ;alts that originally contributed
Dinosaurs and ended with their extinction. The Cenozoic, which includes the present, o record _ - : . . _ : s sl " to the bonding of the particles were slowly removed (leached) by fresh water filtering through the ground. If
is the Age of Mammals and includes the evolution of man and a major Ice Age. % e _The Gatineau River drains the rugged Canadian Shield DIFFERENT Rocks : ‘ A sufficiently disturbed, the leached Leda clay, a weak but water-rich sediment, may liquefy and become a 'quick
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_ Hawkesbury clay'. Trigger disturbances include river erosion, increases in pore-water pressure (especially during periods of

The geological high rainfall or rapid snowmelt), earthquakes, and human activities such as excavation and construction.
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The late Precambrian, early Paleozoic, and late Cenozoic (Quaternary) are N o W T e . N Different Lan dscap es ' AN e ! I Amprior g 9 <€ Lemieux IR e The most disastrous i <ot LR TRt s
recorded in the rocks beneath our feet. Each rock-building interval was e T S T e S RN . i C— Lt o ) 24 Leda clay landslide in eastern Canada
followed by a long ‘ LT et The Ottawa—Gatineau region is underlain by three different geological s A8 BN 1311 P o - occurred in 1908 at Notre-Dame-de-la-
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Geological time scale interlude of erosion, ‘ Vi _ 57 . b é materials that create very different landscapes. The resistant Precambrian 3 7 . . m SRR Salette, Quebec, with the loss of 33 lives.
spanning hundreds 46 billi ea(‘?" - ) granitic and metamorphic rocks of the Canadian Shield form highland areas /sy | e L g —— —
of millions of years, ion’y e i that are characterized by rough terrain, numerous small lakes, and abundant ; : = '
that we see as a gap 0% rock outcrops (left). In contrast, the flat-lying Paleozoic rocks
in the rock record. ' underlie lowland plains and low hills, and outcrops are
confined largely to low scarps and riverbanks (bottom left).

; ; 0 loy . N . . Unstable Clay Slopes
CUTEE G i et ol ML & o 1 Welive in the Ottawa valley, a lowland traversed by the Ottawa A
- The oldest rocks in the region are the Precambrian marble, i — dulating plai d low hills of glacial deposits to th e T Sy Y F & & oy . . . o . Leda clay slopes in the Ottawa valley are vulnerable to catastrophic 3 ‘ river, flooding valley
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~290 Himalayas. Between 1.2 and 1.0 billion years ago, sedimentary el Ll and property damage, and their impact

Carboniferou : - : : P bri - ‘ K - - - - - = extended far beyond the site of the original

D::'.‘a:m : Zggigﬁtlc,sglrfhrz%i’rigggw;lg ggf%(rﬁ:teedd ?r:(;?gn:g?prr?:srgg] 21];1d mraer(i?fallgj qu%r:tZite_, Paleozoic limestone, sandstone, and shale Y. y m Ou n ta ’n b u l I d’ ng a n d er OSI On y tr Opl Ca I a n d temper a te S eaS, th ’ Ck failure. In spectacular flowslides, the &
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siltation, and water-quality problems or
on the South Nation River in 1971, concluded that the
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unique resources. Precambrian potential landslide areas, and appropriate Weathered landslides. As a result, the town site was abandoned in

e R 12 - ; - = rocks contain a variety of metal and — .:":_.. 2 e _ " : o G ﬂ* e Iandscape’ or geoscape_ UnderStanding hOW our geoscape Works land-use zoning and protective engineering 1991 and residents were relocated at government

rocks : 3 . i mineral resources. Paleozoic Rafted blocks o expense. In 1993, only two years later, a large landslide
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building stone and cement and g Flat sediment plain.at the There It Flows! : - -
concrete products. Quaternary = Central Experimental B Oftawa Anatomy of @ TaHOSNEN landslide advanced 680 m from the riverbank in less than

— : . " an hour. Debris traveled 1.7 km upstream and 1.6 km
After an initial failure removes the stiffer, weathered crust, the sensitive clay downstream, completely blocking the river for several

liquefies and collapses, flowing away from the scar. Failures continue in a domino- Th | hi t -
like fashion, rapidly eating back into the flat land lying behind the failed slope. The g%séoo ()eotc:)c.)sts related to this event were estimated at
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Seaside Ottawa—-Gatineau

Mining Today for Aggregates and Peat 5.8 Whales once swam in the sea covering the Ottawa 7 IR ) On average, we fecl an
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sl el @uehes Champlain Sea. As the glacially depressed lands : X : Did you know? ... Landlocked marine fish
stgn e sand. and gradually rose, the sea receded, finally leaving the e '

By ei Thi s Ottawa valley about 10 000 years ago. Beaches and
g > 'ate is used Dried peat is vacuumed from bog surface deltas, now lying 220 m above present sea level, and
bggt]h egconstru - a widespread blanket of marine mud (Leda clay)

y containing fossils ranging from tiny seashells to whale
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in Pink Lake, Gatineau Park, and 'red’ trout, a . _ o’ - s : Landsat TM (5/7) shaded relief fusion. - geology, seismologists can produce maps predicting maximum  ground shaking exceeding the intensity shown here. indoor radon levels should

industry to make Peat is plant material that slowly accumulates and : : : form of salmon found throughout the area, : - ¢ Landsat TM 7 Data collected by - ground motion or intensity for a region. Seismological data are NN . have their homes tested,
. i . . . y VI: Felt by everyone. People have trouble walking. ;
concrete and build decomposes in bogs. Peat moss, an important bones, are evidence of this sea in the present . USGS EROS Data Center and used to set our national building codes that specify the Objects fall. No structural damage regardless of the estimated

. . . . landscape. T ' rovided courtesy of Canada Centre i i i i i radon potential shown.
roads. Finely resource for the horticultural industry, is extracted at P View upstream alonge s ‘ : "~ View downstream along Ottawa River | IE)OI' by Sens)i/ng. engmeenng design requirements for earthquake-resistant Intensity VII: General alarm. Difficult to stand. Mild to P
crushed aggregate several sites in the region, especially the Alfred . _ _ _ N from Parliament Buildings from Parliament Buildings buildings. moderate damage to buildings

is also used in Bog. Because bogs are wetlands, important for the
plastics, glass, paint, survival of wildlife and water recharge areas, peat
wallboard, and mining is controversial. Several bogs have been
roofing tiles. designated as conservation areas (Mer Bleue Bog).
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Did you know?... All rocks and sediments are
naturally radioactive to varying degrees.
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Living With Gur Geologial Laniscape GROUNDWATER: Vital but Vulnerable Water Quality

The limestone and shale
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Groundwater Slow flow rates and long residence times Longitudinal profile of the lower Ottawa River water surface Mean L . | — Not Every 100 Kanat L : with a beautiful view of the valley below or
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Canada; Canadian Museum of Nature; Department of Geography and Environmental Studies . Wl e ot TN , , mayv be vulnerable to landslides and the riverside
and Department of Earth Sciences, Carleton University; Department of Earth Sciences, Groundwater provides Mg Contamination . WA aquifer. Pyrite-bearing rocks D : - i * = f 4 - The "100-year flood’ refers to the hor%e may be prone to flooding. In Ottawa
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Falls and rapids occur where the Ottawa River
drops over resistant bedrock outcrops. At these
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Soil texture, which is determined by the underlying geological material, determines how
suitable the land is for agriculture. Nutrient-rich silt and clay soils are highly productive
as long as surface drainage is adequate. Networks of long drainage ditches are
common in these areas. Till, which has a fine-grained matrix, is also nutrient-rich and
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