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Overview of Existing
Environment Ice Processes

 Between Split Lake and Stephens Lake

Photos from Manitoba Hydro
Ice condition data from KGS Acres Ltd., 2010

KGS Acres Ltd.
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�
© Manitoba Hydro

Lake Ice
A solid cover forms on Split Lake each year

Predominantly Open Water With Bands of 
Border Ice
The upper reach of the river including Clark
Lake usually remains open with strips of border
ice forming along each bank.

© Manitoba Hydro

Mechanically Thickened Ice Cover
In some areas, the developed ice cover can be
up to 10m thick, and is very rough.

© Manitoba Hydro

Bridging Locations
An ice bridge typically forms at one of three
locations within the vicinity of Gull Lake.
Once formed, the ice cover is then able to
progress upstream as inflowing ice collects
against the leading edge. In years where
this does not occur the river can remain open.

Flow

Flow

Ice Bridge

Lake Ice
A solid ice cover forms on Stephens Lake each
year.

© Manitoba Hydro

© Manitoba Hydro

Hanging Ice Dam
If the ice cover is unable to progress upstream
of Birthday Rapids, a hanging ice dam is
formed just downstream of the rapids.

© Manitoba Hydro

Hanging Ice Dam
Each year, the ice front cannot progress
upstream of Gull Rapids. The ice collects
against the strong lake ice on Stephens
Lake and creates a large hanging ice dam.

© Manitoba Hydro
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Shore material and Nelson River shoreline - ECOSTEM Ltd.; Water - NTS;
First Nation Reserves - Natural Resources Canada; Roads and rail -
Manitoba Conservation; Photos - J D Mollard and Associates Ltd. and
ECOSTEM Ltd.

ECOSTEM Ltd.

1.0 JWE/WJD/MWZ

09-FEB-1218-JAN-12

© J D Mollard and Associates Limited 2007

© J D Mollard and Associates Limited 2007

© J D Mollard and Associates Limited 2005

Photo 5 - Steep ice-scoured bank and exposed
mineral soil on North shore of river reach
between Birthday Rapids and Gull Lake

© ECOSTEM Ltd. 2003

Photo 4 - Complex peat shoreline when water 
elevation is below the 1st percentile in 2003

Photo 2 - Eroding mineral soil bank on north
shore upstream of Birthday Rapids

Photo 1 - Bedrock shoreline between near the
upstream end of the hydraulic zone of influence

Photo 10 - Moderately sloping ice-scoured mineral 
soil bank near the inlet to Gull Lake

© ECOSTEM Ltd. 2003

Nelson River Bank
Material Type and Segments

With High Banks 
 in Western Upstream Reaches

© J D Mollard and Associates Limited 2005

Photo 3 - Local erosion of low mineral soil bank and 
adjacent ice-scoured banks; downstream of Birthday
Rapids

Legend
Shore Material

Bedrock
Coarse Mineral

Fine Mineral Peat
Mineral Overlain By Peat

( ( Shore At Least 3m High

Photo 9 - Steep ice-scoured bank and exposed
mineral soil on south shore of river reach
between Birthday Rapids and Gull Lake

© J D Mollard and Associates Limited 2005

Photo 8 - Mineral bank on bedrock beach at
Birthday Rapids

© ECOSTEM Ltd. 2007

Photo 7 - Birthday Rapids looking downstream
© ECOSTEM Ltd. 2004

© J D Mollard and Associates Limited 2007

Photo 6 - Local slope failure in mineral soil bank
between Clark Lake and Birthday Rapids
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Nelson River Bank
Material Type and Segments

With High Banks 
 in Eastern Upstream Reaches

Shore material and Nelson River shoreline - ECOSTEM Ltd.; Infrastructure
and access roads - Manitoba Hydro; Water - NTS; First Nation Reserves -
Natural Resources Canada; Roads and rail - Manitoba Conservation; Photos -
J D Mollard and Associates Ltd. and ECOSTEM Ltd.

ECOSTEM Ltd.

1.0 JWE/WJD/MWZ

09-FEB-1218-JAN-12

© ECOSTEM Ltd. 2003

© ECOSTEM Ltd. 2003

© ECOSTEM Ltd. 2005

© ECOSTEM Ltd. 2004
© ECOSTEM Ltd. 2004

Photo 14 - Ground view at Gull Rapids
© J D Mollard and Associates Limited 2009

Photo 5 - Peat bank in eroded channel in Gull
Rapids Photo 6 - Bedrock-controlled shoreline in Gull

Rapids

Photo 13 - Actively eroding high mineral
bank on the south shore of Stephens
Lake, downstream of Gull Rapids

Shore segment in Photo 4 at high water
© ECOSTEM Ltd. 2004

Photo 4 - Large bay with gently sloping shoreline, 
low banks and low levels of erosion, east of 
Caribou (Howe) Island

© ECOSTEM Ltd. 2005

© ECOSTEM Ltd. 2003

Photo 3 - Peat bank and beach when water was
above the 99th percentile elevation in 2005,
submerging the bank

Photo 2 - Peat bank and beach when water 
elevation was below the 1st percentile in 
2003. Normal high water elevation occurs 
at the shrub line

Photo 1 - Cobbly beach material and low
mineral soil bank on north shore of Gull Lake

Photo 7 - Mineral soil banks near the mouth
of Broken Boat/Rabbit Creek. Peat bank and
beach along creek. Photo taken in 2003 when
water elevation was below the 1st percentile

© ECOSTEM Ltd. 2003

Photo 8 - Peat bank and beach along creek
when water was above the 99th percentile
elevation in 2005. Beach and bank are 
submerged at this water elevation

© ECOSTEM Ltd. 2005

Photo 9 - Peat bank and peat beach at low water.
Plants in the foreground are usually standing in water.
Tall shrubs idenitfy the normal high water mark

© ECOSTEM Ltd. 2009 Photo 10 - Peat bank and thick peat beach when
water was above the 99th percentile elevation
in 2005. Beach, bank and exposed boulders are
submerged

© ECOSTEM Ltd. 2005

Photo 11 - Peat bank and thick peat beach when
water elevation was below the 1st percentile in
2003. Note exposed boulders. Normal high water
elevation occurs at shrub line

© ECOSTEM Ltd. 2003

Photo 12 - High mineral soil banks on the
south side of Caribou Island

© J D Mollard and Associates Limited 2005

Legend
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Spatial Distribution of Depth
Averaged Sediment

Concentration
 Existing Environment

TSS data from KGS Acres LTD., 2010
Modelling reach boundary data from North/South Consultants
Manitoba Hydro
Backround data provided by Geogratis
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