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by Vimala Jeevanandam

No one was expecting the earthquake that 
shook Christchurch, New Zealand, in 

September 2010. The fault that ran just 10 
kilometres from the city’s centre had never been 
identified. And while there were other active 
faults in the area, the Greendale fault had shown 
no detectable seismic activity. 

But the earthquake it created, along with 
subsequent aftershocks, caused 185 casualties 
and as much as $37 billion dollars in damage. 

University of Victoria geologist Kristin 
Morell and her colleagues have now discovered 
a similar active fault that runs about two 
kilometres near downtown Victoria, including 
the Esquimalt Lagoon area and just offshore 
from James Bay and Clover Point. 

Until recently, this Leech River fault was 
believed to be inactive. But Morell and her team 
have discovered that it has caused at least two 
major earthquakes since the last glaciation over 
15,000 years ago, making it an active fault and 
a potential hazard.

The Greendale fault in New Zealand and 
the Leech River fault in Victoria’s back yard 
create a unique challenge for researchers like 
Morell. Unlike the better-known Cascadia 

megathrust fault predicted to cause the earth-
quake referred to as the “Big One”—which is 
active every 300 to 500 years—crustal faults 
can display no detectable seismic activity for 
thousands of years. 

Instead, Morell and her colleagues must read 
the trail of clues that earthquakes leave behind 
long after they’ve ended. 

“Landscapes hold the accumulation of effects 
of earthquakes over thousands of years,” says 
Morell. “By looking at topographic features, we 
can see how past earthquakes have shaped rivers 
or mountains. We can use this information to 
uncover how big past earthquakes were and how 
long ago they happened.”  

But the lush plant life that makes Vancouver 
Island uniquely beautiful also obscures much 
of the topography. Morell selects the sites for 
extensive field data collection using a map-
ping system—known as Light Detection and 
Ranging (LiDAR)—that emits laser pulses from 
helicopters. It can be used to visually strip away 
vegetation and reveal precise topographical 
features. 

“Now that we’ve identified that the Leech 
River fault is active, the next step is for us to 
nail down exactly when and how big the most 
recent earthquakes were,” says Morell, whose 

initial study was supported by the Natural 
Sciences and Engineering Research Council. 


