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Sable Island, Nova Scotia 
• Small, elongated barrier island

• Canadian National Park Reserve 

• Human history dating back 500 years, 
including shipwrecks, a life-saving 
station, and oil/gas development

• Unique ecosystem of horses, 
endangered seabirds, and the world's 
largest grey seal population

(Maritime Museum of the Atlantic, 2001)



Fresh Groundwater



Island Groundwater Resources



Sable’s Freshwater
• Groundwater is the only source of drinking water 

• Single pumped well serves Parks Canada staff, 
researchers, and visitors 

• Ponds support wildlife and are in topographic 
lows and as a surface expression of fresh 
groundwater lens

• Declining ponds
• 80% decline in pond area in past 40 years 

(Parks Canada, pers. comm.)
• Declining water quality and salinization of 

ponds

Sable Island pump house

(Hennigar & Kennedy, 2016)



Saltwater Intrusion 
• Movement of seawater into freshwater aquifers

1. Over Pumping 
2. Flooding
3. Sea level rise



Groundwater Observatory
Global:
• 1% of world’s population lives on islands  
• Sea level rise and increased storm surges
• Small islands are one of the four regions 

identified by WHO most vulnerable to climate 
change

Sable:
• Limited human impact
• Wealth of historical environmental data 
• Strong ocean forcing
• Water concerns



Research 
Objectives

Establish a groundwater observatory on 
Sable Island, Nova Scotia Establish

Study the interaction fresh groundwater 
lens with surface ponds and the ocean 
in order to understand small-island 
water insecurity

Study

Research findings will provide insight 
that will inform coastal water resources 
management worldwide

Inform 
Management



Declining Ponds
• Ponds of varying size and water quality
• Decreasing pond area 
• Instrumented to assess flow between 

freshwater lens and ponds
• Pond bed temperature suggests ponds drain to 

aquifer in the summer 

Lilly North Mummichug 3



Fresh Groundwater Lens
• Lens gently slopes from the center to north 

and south beaches

• Dune topography influences fresh 
groundwater lens shape

• In the center, the water table is ~1.2 m above 
sea level and the lens thickness is 37 m 
(Hennigar, 1976)

• Lens continuity is not known

• Current state of the lens is unknown
(Kennedy and 

Hennigar, 2016)



• Electrical resistivity method to map 
freshwater lens shape

• Additional transects to assess lens 
connectivity along the island

• Comparison of results to Henninger 
(1976) to evaluate long term 
changes

see (b) see (c)

Geophysics: WalkTEM



2019 WalkTEM Data

Resistivity (Ohm-m)

Preliminary results suggest a contraction of the maximum fresh 
groundwater lens thickness.

Seasonal fresh groundwater lens dynamics?

Transect 3: Green Plains
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2019 WalkTEM Data

Low lying areas have a thin fresh groundwater lens



Flooding
• Groundwater levels and salinity influenced by tide 

action and storms

• Wave logger, shallow wells, and trail camera 
installed in low-lying area prone to flooding from 
ocean storms

• Significant flooding occurred during 2019 
hurricane season

• Episodic salinization of freshwater resources on 
Sable Island 

• Monitoring focused on subsequent flushing 



Fresh groundwater lens level and conductivity at Autumns 
Crossing in August 2019



Fresh groundwater lens level and conductivity at Autumns 
Crossing in Fall 2019

September 7, 2019 

Hurricane Dorian



Challenges on Sable



Summary and 
Future Work:
• Established remote groundwater 

laboratory on Sable Island

• Updated and expanded 
freshwater lens mapping 

• Monitoring and modelling pond-
aquifer  and ocean-aquifer 
interactions
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