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Bathymetry and hydrography of glacier-fed Miller Lake, British Columbia 

 

There has been a recent proliferation of research on glacier-ocean interactions especially after the 

influence of ocean heat and circulation on subaqueous melt of floating ice shelves was 

recognized. Less work has been undertaken on the interactions between glaciers and freshwater 

lakes though evidence suggests strong influences on mass and energy budgets as well as ice 

dynamics. However, glacial and hydrographic processes as well as morphological settings in 

freshwater are often quite different from tidewater. We have limited understanding about how 

freshwater lakes affect glacier dynamics, and conversely, we know little about how glaciers 

influence hydrographic characteristics including circulation, water temperature and 

sedimentation. The first step in better understanding the dynamics of these systems is to 

accurately map them. 

 

The chief objective of the project was to test a new remotely operated multibeam sonar for 

mapping difficult-to-access water bodies. We produced one of the first high-resolution 

bathymetric maps of a glacial lake, and probably the first of a lake that is not road-accessible. 

Lake properties were measured with a conductivity-temperature-depth (CTD) profiler, deployed 

from an inflatable kayak. The data were collected at recently deglaciated Miller Lake in 

southwest British Columbia together with Professor Gwenn Flowers (Simon Fraser University, 

Canada), and two undergraduate students Yon Henderson (UWT) and Alex Milburn (SFU). We 

mapped the entire lake using the sonar, deployed from an Unmanned Surface Vessel (USV 

Jökull), as well as the topography surrounding the lake using a quadcopter drone. 

 

Miller Lake is characterized by a basin 26 m below waterline at the distal end of the lake (Fig 1). 

On the south (glacier right) side of the basin, a sinuous ridge extends along the long axis of the 

lake (see arrows in Figs. 1A, B). It is possible that this feature represents an esker, or possibly 

slumped material from the steep-sided lateral moraine that makes up the southern (left side on 

Fig. 1A; right side on Fig. 1B) lakeshore. On the north side of the lake, a series of parallel linear 

features (grooves or whalebacks) indicate a northeast ice-flow direction, which is not perfectly 

aligned with the easterly long-axis of the lake basin. Water temperatures are relatively warm at 

the surface (7.5-8.5°C) and rapidly cool in the upper ~2 m at a rate of ~1.5°C m-1. Below this 

depth, the water cools more gradually, at 0.1 °C m-1. The deepest waters measured were ~4.2°C. 

 

We are extremely grateful to the QRC for facilitating this preliminary work in summer 2016. The 

experience gained during the expedition proved invaluable on later research projects with the 

instruments, including a landslide-triggered tsunami at Taan Fiord, Alaska (Dufresne et al., 2017, 

Sed Geol; Haeussler et al., In Review, J Geophys Res; Higman et al., 2018, Scientific Reports), 

flow around engineered log jams on the Nooksack River, WA (Ockleford et al., In Prep), post-

Little Ice Age changes at proglacial glacial Lake Kaskawulsh in Yukon (Shugar et al., In Prep), 

and at meromictic Sakinaw Lake, BC. 



 
Fig 1. A) Colorized point cloud of proglacial area between Miller Glacier (background, just out of top of 
frame) and Lake (foreground) from UAV flight. Surface model constructed from 284 photos using a DJI 
Phantom 3 Professional quadcopter and processed using Agisoft Photoscan. (B) High-resolution 
bathymetric map produced from USV Jökull and multibeam sonar. Gridding is at 1m. No scale bar is 
included since the perspective view means that scale varies – the width of the lake in the foreground is 
approximately 300 m. Note that perspective in (A) is different from (B). (C) Select water temperature profiles 
from locations shown in (A) and (B). 


