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Abstract
The main objective of this study is to delineate potable groundwater resources within the upper few 
hundred metres of stacked cuesta-forming carbonates of the Niagara Escarpment. The 
establishment of the Ontario Geological Survey (OGS) groundwater mapping initiative in 2007, in 
part a response to the Walkerton tragedy in May 2000, is an outgrowth of geoscience activities that 
have been ongoing for more than half a century. This initiative represents an expanded geoscience 
mandate comprising three-dimensional (3-D) surficial and Paleozoic bedrock mapping, and 
ambient groundwater geochemistry. Approximately 346 wells and more than 20 outcrops were 
examined and sampled during the course of the study to produce the 3-D conceptual models for 
the Lockport Group. 

The Silurian carbonate sedimentary rocks that comprise the Niagara Escarpment region of 
southwestern Ontario and Manitoulin Island were chosen as the first stratigraphic succession to 
establish the OGS bedrock aquifer mapping initiative and protocols because the largest population 
base reliant on deep bedrock groundwaters in southern Ontario occurs in this region. Regional 
bedrock potable groundwater-flow zone mapping by the Ontario Geological Survey across the 
Niagara Escarpment region of southern Ontario and Manitoulin Island has revealed the existence of 
preferred pathways that have taken and are taking advantage of predictable and karstic sequence 
stratigraphic boundaries. Building upon the revisions to the early Silurian stratigraphy in 
southwestern Ontario, this study highlights the implications of a new paleogeographic and 
paleoenvironmental perspective. The new perspective provides important insights into the 
geological controls and predictability of finding carbonate bedrock potable water pathways. It 
highlights the importance of characterizing forebulge-tectonic zones on the farfield side of foreland 
basins, and the value of geologic mapping and acquisition of regional-scale field data to 
successfully explore, characterize, correlate and name bedrock potable water flow zones in a cost-
effective manner.

Additional information can be found within a readme file provided with the product.

Purpose or Objective
The Paleozoic Bedrock Groundwater Mapping Initiative of the OGS was officially established in 
2007. It was preceded and overlapped by a 3-year field- and GIS-based surface and subsurface 
karst mapping initiative (2005 to 2008), a 3-year GIS-based bedrock topography mapping project 
(2004 to 2007) and collaborative field-based projects with various southern Ontario conservation



authorities to integrate bedrock geology with karstic groundwater-flow mapping and delineation.

The mapping of karst features across the Silurian dolostone plains and alvars of the Niagara 
Escarpment has revealed that the Cabot Head Formation shales represent a regional aquitard for 
potable bedrock groundwaters over an area extending from Cockburn–Manitoulin Islands through 
to the city of Hamilton. The early Silurian Rochester Formation shales that subcrop and outcrop 
between the city of Hamilton and Niagara Falls portions of the Niagara Escarpment cuesta form the 
regional aquitard in this region. 

The Silurian carbonate sedimentary rocks that comprise the Niagara Escarpment region of 
southwestern Ontario and Manitoulin Island were chosen as the first stratigraphic succession to 
establish the OGS bedrock groundwater mapping initiative and protocols because the largest 
population base reliant on deep bedrock groundwaters in southern Ontario occurs in this region. 
Additional motivations to begin subsurface bedrock groundwater mapping in this region include 
increased population pressures because of the introduction of provincial legislation and response to 
recommendations associated with the Walkerton Tragedy in the spring of 2000, and subsequent 
introduction of the Nutrient Management Act, 2002, Safe Drinking Act, 2002 and Clean Water Act, 
2006. 

While mapping karst features across southern Ontario, the OGS and the City of Guelph entered into 
2 collaborative subsurface drilling programs to improve the understanding of bedrock geology and 
groundwater-flow conditions. Various hydrogeological and geological investigations, undertaken to 
evaluate the geological controls on deeper bedrock groundwater-flow systems in karstic and 
fractured stacked dolostone formations across the city, assisted the City of Guelph in establishing a 
50-year Water Supply Master Plan to provide a 3-D geologic model to assist with Source Water 
Protection studies, and to develop protocols for a regional groundwater mapping program across 
the Niagara Escarpment.

The objective of this product is to collect and disseminate geoscience information for Ontario.

Keywords 
Geological Survey 
Geology
Ministry of Energy, Northern Development and Mines 
ENDM 
Ministry of Northern Development and Mines 
MNDM 
Ontario Geological Survey 
OGS 
Groundwater Resources Study
GRS 
Paleozoic Bedrock Geology
Groundwater
Stratigraphy
Stratigraphic Nomenclature (updated, new, changed)
Tectonic

Business Themes
Geological Survey
Geology

GEOGRAPHIC INFORMATION



Geographic bounding box (decimal degrees)
North bounding latitude: 45.8958°

West bounding longitude: -85.4256°

East bounding longitude: -79.0083°

South bounding latitude: 42.9589°

Description of Completeness: irregularly shaped study area - completeness not available

MAPPING INFORMATION:
Grid Coordinate System Used: Universal Transverse Mercator

Map Projection: Transverse Mercator

Horizontal Geodetic Datum: NAD83

Vertical Datum: Unknown

Horizontal Position Accuracy of Features: ±100 m

Vertical Position Accuracy of Features: Unknown

DATA SOURCE INFORMATION

Data Source Type and Description
Includes Bibliographic Information: Product includes references to other sources of information

Data Source Type and Description
Field work conducted from April 2008 to August 2014

Current Status of the Data: Complete

Frequency of Changes or Additions to be made to the Data: Not Planned

CONSTRAINTS FOR USING THE DATA

Abbreviated Terms of Use. 
“Content” and/or “Electronic Information Product” (EIP) and its Content: This Content and/or
EIP and its Content is offered by the Province of Ontario's Ministry of Energy, Northern
Development and Mines (ENDM) as a public service, on an ‘as-is’ basis. Recommendations and
statements of opinions expressed are those of the author or authors and are not to be construed as
statement of government policy. You are solely responsible for your use of the Content and/or EIP
and its Content. You should not rely on the Content for legal advice nor as authoritative in your
particular circumstances. Users should verify the accuracy and applicability of any Content before
acting on it. ENDM does not guarantee, or make any warranty express or implied, that the Content
is current, accurate, complete or reliable or that the EIP is free from viruses or other harmful
components. ENDM is not responsible for any damage however caused, which results, directly or
indirectly, from your use of the Content and/or the EIP and its Content. ENDM assumes no legal
liability or responsibility for the Content and/or the EIP and its Content whatsoever. 

Copyright: Canadian and international intellectual property laws protect the Content and the EIP
and its Content. Unless otherwise indicated, copyright is held by the Queen’s Printer for Ontario. 



It is recommended that reference to the Content be made in the following form:

Brunton, F.R. and Brintnell, C. 2020. Early Silurian sequence stratigraphy and geological controls 
     on karstic bedrock groundwater-flow zones, Niagara Escarpment region and the subsurface of
     southwestern Ontario; Ontario Geological Survey, Groundwater Resources Study 13.

ISBN 978-1-4868-4663-4 (DVD) ISBN 978-1-4868-4664-1 (zip file)

Use and Reproduction of Content: The Content and/or the EIP and its Content may be used and 
reproduced only in accordance with applicable intellectual property laws. Non-commercial use of 
unsubstantial excerpts of the Content is permitted provided that appropriate credit is given and 
Crown copyright is acknowledged. Any substantial reproduction of the Content or any commercial 
use of all or part of the Content is prohibited without the prior written permission of ENDM. 
Substantial reproduction includes the reproduction of any illustration or figure, such as, but not 
limited to graphs, charts and maps. Commercial use includes commercial distribution of the 
Content, the reproduction of multiple copies of the Content for any purpose whether or not 
commercial, use of the Content in commercial publications, and the creation of value-added 
products using the Content. 
The complete and entire Terms of Use Agreement may be viewed at Terms of Use

DISTRIBUTION INFORMATION

General Distribution Information 
This publication can be ordered from our office (see “Contact Information”) or downloaded from 
GeologyOntario: Groundwater Resources Study GRS013

Applicable Distribution Fees and Payment Options 
Contact the Ministry of Energy, Northern Development and Mines Publication Sales Office regarding 
the most recent pricing (see “Contact Information” section). 
If ordering by mail, fax or E-mail: please call ahead to confirm shipping charge. 

The Language in which Data are Distributed: English

CONTACT INFORMATION 
(GENERAL CONTACT; DISTRIBUTOR / PUBLISHER CONTACT; METADATA CUSTODIAN /
CONTACT; AUTHOR - ORIGINATOR / DATA SET CUSTODIAN) 

Ministry of Energy, Northern Development and Mines Publication Sales, 
933 Ramsey Lake Road, Sudbury Ontario, CANADA P3E 6B5 
Telephone voice business 705 670-5691; Telephone fax 705 670-5770 
Toll Free in Canada and United States 1-888-415-9845 x5691 
E-mail: pubsales.ndm@ontario.ca
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