[bookmark: _GoBack]SENSITIVE CLAYS OF THE CHAMPLAIN SEA AND THE LEMIEUX LANDSLIDE
Introduction
Location: Lemieux, Ontario.
Date collected: 
Weather Condition: Cloudy and Windy, with temperature about 14 degrees Celsius
Rock types observed: Metamorphic rock (Marble), Igneous rock (Xenolith of gneiss).

Objectives
To observe the results and the underlying causes of the Lemieux landslide.

1.   > 30

                    Mathematical relation             Undisturbed clay
                                                  Remolded clay
 		                                                                                    
A reason for occurrence of high sensitivity is quickness of the Leda clay, the above equation states when the Leda clay has a quickness value of above 30. An undisturbed clay is characterized by a shear strength which makes it solid, but is liquid when remolded. Thus when a clay is disturbed the particles become disoriented and when it remolds its resistance to erosion is decreased.
Conditions that favor the development of a greater sensitivity include;
I. Glacial origins
II. Little post depositional compaction
III. High fraction of non-clay minerals.

If trigger disturbs a sensitive clay, it causes it to lose strength and can lead to landslide, a kind of mass wasting. Also knowledge of distribution and characteristics of sensitive clay in eastern Canada will enable government avoid construction of housing, pipelines and other important infrastructure close to land prone to slides.

2. Evidence of landslide include;
The kind of trees that grew in the hole are young or recent, examples we saw are trembling aspen and birch.
The hole looks very bumpy(uneven), which hints to us that sensitive clay allowed for the landslide.
The presence of sand sized sediments deposited by the proto-Ottawa river (fresh water) overlying the sensitive Leda clay.

3. a. landslide area showing location of head scarp and general trend of slump ridges. Ridges generally consist of clay with overlying or admixed sand (Belanger et al).

b. they are all located close to the Champlain sea, thus they are all composed of sensitive clay.

c. No, I wouldn’t expect to see brown or greenish patches in Toronto because the marine salt waters of the Champlain sea did not extend to the Toronto area.

d. These hatched lines signify escarpments in unconsolidated material. They were formed by the displacement of flat ground (composed of sensitive clay material) causing them to be deposit on a slope, thus the escarpment became a separation from the initial flat ground and the valley bottom (Belanger et al). 

4. In 1971 there was a landslide in Quebec which killed about 30 people, in order to prevent loss of lives and property in the future the government investigated that Lemieux was susceptible landslide in 1980, so they bought each house for 90% of its value. Then in June 1993, the Lemieux landslide occurred which was most likely due to increase in level of the water table as a result of abnormally high precipitation in the winter and spring of that year prior to June, this followed by high volumes of melt water and high spring rainfall (Brooks et. al). The south nation river started undercutting the river bank and as this happened the Leda clay on the river bank got liquefied, this caused loss of strength in sensitive clay zone (composed of Leda clay) between 8 and 23 m beneath the surface and cations were leached away from the Leda clay further causing the clay to be more porous then rafted blocks moved towards the river, and just like a feedback mechanism as more soil got liquefied more blocks moved and this increased crack through where water can seep into leading to consecutive failures which led to erosion of landslide in a  retrogressive manner into the surrounding plain and through lateral spreading and rotation of the blocks of the sidewalls the landslide widened to a massive dimension of 680m by 320m. There was so much material that some of it started to move northwards and a total of about 2.8 million cubic mm of sand, clay and silt were eroded coupled with vegetation washed into the South nation river. 
CONCLUSION
The Lemieux landslide was a notable natural disaster in the history of the Ottawa-Gatineau area. The study and understanding of landslide equips government with vital information in order to prevent loss of lives and properties in future landslide occurrence.
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