Hope Slide

At 7 AM on January 9th, 1965 a massive rock avalanche - the largest in Canada in historical times - occurred in the valley of the Sumalo River, on Highway 3 (Hope - Princeton Highway), approximately 17 km east of Hope.  About 48 million m3 of rock slid down the steep mountainside into the valley, covering several kilometres of the highway and killing 4 people
. 
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The area of the Hope Slide is underlain primarily by basaltic volcanic rock of the Hozameen Complex (age range 150 to 280 m.y.) of the Cadwallader Terrane.  The basalt has been metamorphosed, and is now a chlorite schist, which is massive in some parts (ie. non-foliated), and schistose in other parts. The attitude of the schistosity is roughly parallel to the slope of the slide plane. The average mineral composition of this rock is 60% amphibole (hornblende), 15% quartz and feldspar, and 20% chlorite.  

The basalt has been intruded by “felsite” sills
 (orientated generally parallel to the schistosity). The felsite includes 70 to 75% quartz and feldspar, 20% amphibole and 10 to 15% biotite and chlorite (ie. it is essentially granitic to granodioritic in composition).  The contacts between the felsite and the basalt are characterized by gouge - ground up rock fragments and clay minerals -, which is a common feature of fault zones where there has been relative motion between the rocks on either side. This material includes the clay minerals smectite, smectite-chlorite mixed-layer clay and kaolinite, as well as chlorite and talc. 

Measurements made in the area of the slide surface show that most of the fractures in the basaltic rock dip in the general direction of the failure plane, at angles close to 45 and 80º from horizontal (some are also close to 20º).  

Weather records for the 25 days prior to the slide indicate that the average temperature was much colder than normal for December 1964 and January 1965. Over this period the average daily temperature did not exceed 0º C on any days, and on most days it was below -10º C. Precipitation levels were close to normal for the period. Approximately 50 mm of rain-equivalent precipitation was recorded in the 10 days prior to the slide, but it is almost certain that most of this fell as snow - especially in the upper parts of the slide area.
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Two earthquakes were recorded in the general area of the slide on January 9th (the epicentres are

indicated as being within 10 km of the slide location but the accuracy of the determinations is poor (the epicentre location is listed as + or - 20 km). One quake (ML 3.2) occurred at 3:56 AM and a second (ML 3.1) occurred at 6:58 AM. The second of these is presumed to have coincided with the main slide event. The first may have been coincident with an earlier smaller slide or avalanche.

It is suggested that the failure of the rock at the Hope Slide was controlled by the various fractures on the upper part of the slide surface, and by the gouge-filled contacts between felsite and basalt in the lower part.

The mechanism or trigger for the Hope Slide is not known. In studies carried out prior to that of von Sacken (1992) it was concluded that the event was triggered by the two earthquakes. The reports from the scene referred to a snow avalanche that blocked the road at around 4 AM, but many believe that this was actually a rock slide (with mixed-in snow) that may have looked like an avalanche in the early-morning darkness. von Sacken has studied the dynamics of the sliding material and, based on the volume of rock and the average vertical displacement (300 m), she concludes that the slides themselves may have caused the seismic events, and not the other way around. The answer to this question may never be resolved satisfactorily because we don’t have enough good seismic data to determine the exact locations of the earthquakes, and because we don’t know how large the first slide was, nor whether it actually occurred at 4 AM.

In view of the weather conditions in late December 1964 and early January 1965, it seems unlikely that the Hope Slide was triggered by water saturation of the clay-rich fault gouge in the lower part of the slope, or by freeze-thaw cycles opening up the joints in the upper part of the slope. It is possible, however, that water which had seeped into the rocks in the autumn of 1964 led to saturation of the swelling clays along the basalt-felsite contacts.

Steven Earle, May 2006
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As David Varnes noted, sagging rock slopes are common in mountain landscapes. A challenge to landslide specialists lies in the evaluation of the catastrophic potential of such slopes. The 1965 Hope Slide involved the total movement of about 48 x 106 m3 of rock from the slopes of Johnson Peak which had undergone significant gravitational deformation in postglacial time, including a large prehistoric rock avalanche which occurred at the site ca. 10,000 y. B.P. Pre-1965 aerial photographs show a series of linear trenches near the headscarp of the 1965 event and similar manifestations of slope deformation to the southeast of the landslide. Trenches recently dug into these features have allowed a reconstruction of the deformation history of the failed slope during the Holocene. Trench stratigraphy shows that deformation of the trench fill has been not been episodic but more of a gradual process. A previously published analysis of seismograph records from January 9, 1965 suggested that the Hope Slide event probably occurred as two rock avalanches separated by about 3 hours. The first, involving the failure of the headscarp of the prehistoric rock avalanche, was controlled mainly by gouge filled lithologic contacts between felsite sheets, dipping less than the slope inclination, and greenstone, which dips at or a little steeper than the slope. Debuttressing of the upper slope by the first slide event led to a complex detachment along steeply dipping joints within the greenstone three hours later. With the resolution of the seismic events recorded at the time of the rockslide, no seismic or hydrometeorological trigger is discernible for the 1965 events. It is suggested that progressive long-term deformation of the slopes of the southwest flanks of Johnson Peak caused the stability of the slope to deteriorate to a point where the 1965 events occurred. Thus we conclude that the Hope Slide was a catastrophic termination of very long term non-episodic mountain slope deformation.


�  The observations and interpretations of the Hope Slide presented here are taken largely from von Sacken (1991). There is also a description of the slide, and some good photos in Evans and Savigny (1994) (p. 258 and 259).


�  Felsite is an igneous rock in which the groundmass is comprised almost entirely of very fine grained


(“cryptocrystalline”) quartz and feldspar. The composition is listed as “quartz plus feldspar” because the grains are too small to be able to distinguish the two, and estimate their proportions, even under a microscope.





