
0 m

170 m

85 m

U U’

S N

1,050 m525 m0 m

VE = 5.9

0 m

170 m

85 m

T T’

SSW NNE

840 m420 m0 m

VE = 4.3

0 m

170 m

85 m

S S’

NW SE

720 m360 m0 m

VE = 3.6

transition
Post-glacialLacustrine

Glaciolacustrine

0 m

170 m

85 m

R R’

NW SE

1,300 m650 m0 m

VE = 6.8

0 m

170 m

85 m

Q Q’

S N

780 m390 m0 m

VE = 4.6

0 m

170 m

85 m

P P’

SE NW

870 m435 m0 m

VE = 4.5

0 m

170 m

85 m

O O’

SW NE

840 m420 m0 m

VE = 4.3

0 m

170 m

85 m

N N’

W E

830 m415 m0 m

VE = 4.3

0 m

170 m

85 m

M M’

NW SE

670 m335 m0 m

VE = 3.3

0 m

170 m

85 m

K K’

NW SE

1,330 m665 m0 m

VE = 6.6

0 m

170 m

85 m

J J’

W E

1,200 m600 m0 m

VE = 6.6

0 m

170 m

85 m

I I’

W E

1,030 m515 m0 m

VE = 6.8

0 m

170 m

85 m

H H’

W E

1,190 m595 m0 m

VE = 6.7

0 m

170 m

85 m

G G’

SSW NNE

1,020 m510 m0 m

VE = 6.4

F F’
0 m

170 m

85 m

SW NE

1,880 m940 m0 m

VE = 6.2

0 m

170 m

85 m

E E’

SW NE

1,120 m560 m0 m

VE = 6.0

0 m

170 m

85 m

D D’

SW NE

1,320 m660 m0 m

VE = 6.4

0 m

150 m

75 m

C C’

SE NW

0 m 1,330 m665 m

VE = 5.3

0 m

150 m

75 m

B B’

W E

0 m 1,300 m650 m

VE = 6.0

0 m

150 m

75 m

A A’

SW NE

0 m 1,400 m700 m

VE = 6.2

British
Columbia

Study area
Pacific
Ocean

Alberta

U.S.A.

Vancouver

U

U’

T

T’
S

S’

R

R’
Q

Q’

P

P’

O

O’

N

N’M

M’

K

K’J

J’I

I’
H

H’
G

G’

F

F’

E

E’

D

D’

C

C’

B

B’

A

A’

Older landslide
or glacial deposit

Recent landslide 

Older landslide

Displayed profile

Non-displayed
profile

Legend

Acoustic noise

Glaciolacustrine
sediments

Coarse sediments

Lillooet

Highway 99

Mission Mountain Rd.

Fraser River

Seton Portage

Seton dam

Cayoosh Creek

Abstract

Seton Lake is a freshwater fiord located in southwestern British Columbia, roughly 4 km west of 
Lillooet and 250 km north-northeast of Vancouver. Located in the Coast Mountains, it is an 
alpine lake about 22-km long and roughly 1-1.5 km wide. It is separated from nearby Anderson 
Lake, located to the west, by a large pre-historic rock avalanche deposit at Seton Portage. The 
lake stands at about 243 m above sea level and is up to about 150 m deep (BC gov., 1953). 
Water level is controlled by a hydroelectric dam (i.e., Seton dam) located at the eastern end of 
the lake. Here, the lake drains east into Seton Canal, a 5 km diversion of the flow of the Seton 
River, which begins at the Seton dam. The Seton Canal pushes water to the Seton Powerhouse, 
a hydroelectric generating station at the Fraser River, just south of the community of 
Sekw'el'was and confluence of the Seton River, which drains into the Fraser River at Lillooet. 
Seton Portage, Shalatlh, South Shalatlh, Tsal'alh (Shalath), Sekw'el'was (Cayoosh Creek), and 
T'it'q'et (Lillooet) are communities that surround the lake.

Surrounded by mountainous terrain, the lake is flanked at mid-slope by glacial and colluvial 
sediments deposited during the last glacial and deglacial periods (Clague, 1989; Jakob, 2018). 
The bedrock consists mainly of mafic to ultramafic volcanic rocks with minor carbonate and 
argillite from the Carboniferous to Middle Jurassic periods (Journeay and Monger, 1994).

As part of the Public Safety Geoscience Program at the Geological Survey of Canada (Natural 
Resources Canada), our goal is to provide baseline geoscience information to nearby 
communities, stakeholders and decision-makers. Our objective was to see what kind of 
sediments were deposited and specifically if we could identify underwater landslide deposits. 
Thus, we surveyed the lake using a Pinger SBP sub bottom profiler made by Knudsen 
Engineering Ltd., with dual 3.5 / 200 kHz transducers mounted to a small boat (see photo). This 
instrument transmits sound energy down through the water column that reflects off the lake 
bottom surface and underlying sediment layers. At the lake surface, the reflected sound energy 
is received by the profiler, recorded on a laptop computer, and integrated with GPS data. These 
data are processed to generate a two-dimensional image (or profile) showing the character of 
the lake bottom and underlying sediments along the route that the boat passed over. Our 
survey in 2022 recorded 98 profiles along Seton Lake.

The red transect lines show the locations of the 20 profiles displayed on the poster. The types 
of sediments observed are mostly fine-grained glaciolacustrine sediments that are horizontally 
bedded with a subtle transition between glaciolacustrine to lacustrine (e.g., profiles A-A'; C-C'; 
F-F'; S-S'). Profile S-S' displays this transition zone. The glaciolacustrine sediments probably 
were deposited as the Cordilleran Ice Sheet retreated from the local area (~13,000-11,000 
years ago; Clague, 2017) and the lacustrine sediments, after the ice receded to present-day 
conditions. Some of the parallel reflections are interrupted, suggesting abrupt sedimentation 
by deposits that are not horizontally bedded; these are interpreted as landslide deposits (see 
pink or blue deposits on profiles). The deposits that show disturbance in the sedimentation 
found within the horizontal beds are thought to be older landslides (e.g., blue arrows/deposits 
in profiles C-C'; E-E'; F-F'; G-G'; I-I'; J-J'; K-K'; N-N'; P-P'; Q-Q'; R-R'; T-T'; U-U'), but the ones that 
are found on top of the horizontally laminated sediments (red arrows/pink deposits), and close 
to the lake wall, are interpreted to be younger (e.g., profiles B-B'; C-C'; H-H’; K-K'; M-M'; O-O'; 
P-P'; Q-Q').

At the fan delta just west of Seton dam, where there was no acoustic signal penetration, it is 
interpreted that the delta failed and brought down coarser deposits at the bottom of the lake 
(e.g., profiles H-H'; M-M'; and perhaps K-K'). However, these could be glacial deposits, bedrock, 
or other coarser deposits. Some of the deposits that reflect poor penetration of the acoustic 
signal, below the glaciolacustrine sediments, could represent glacial deposits, old landslide 
deposits, or perhaps the presence of gas (orange arrows; e.g, B-B'; D-D'; J-J'; O-O', T-T').

The preliminary results from sub bottom profiling reveal that there are underwater landslides 
deposits of widely varying ages buried in the bottom of the lake. However, the exact timing of 
these is not known. Hence our preliminary survey gives an overview of the distribution of 
landslides where there seems to be a larger number of landslides recorded in the narrower 
eastern portion of the lake.
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