
 
 

 
 
 
 

GEOLOGICAL SURVEY OF CANADA 
OPEN FILE 8744 

 
 
 
 
 
 
 
 

Legacy geophysical and geological data from Lake Ontario, 
Lake Erie, Lake Huron, Georgian Bay, and Lake Michigan, 

Canada and U.S.A. 
 
 
 
 
 
 

B.J. Todd and C.F.M. Lewis 
 
 
 
 
 

2020 
 



 

 
 
GEOLOGICAL SURVEY OF CANADA 
OPEN FILE 8744 
 
 
Legacy geophysical and geological data from Lake Ontario, 
Lake Erie, Lake Huron, Georgian Bay, and Lake Michigan, 
Canada and U.S.A. 
 
B.J. Todd and C.F.M. Lewis 
 
 
 
2020 
 
 
© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2020 
 
Information contained in this publication or product may be reproduced, in part or in whole, and by any means, for 
personal or public non-commercial purposes, without charge or further permission, unless otherwise specified. 
You are asked to: 
• exercise due diligence in ensuring the accuracy of the materials reproduced; 
• indicate the complete title of the materials reproduced, and the name of the author organization; and 
• indicate that the reproduction is a copy of an official work that is published by Natural Resources Canada (NRCan) 

and that the reproduction has not been produced in affiliation with, or with the endorsement of, NRCan. 
Commercial reproduction and distribution is prohibited except with written permission from NRCan. For more 
information, contact NRCan at nrcan.copyrightdroitdauteur.rncan@canada.ca. 
 
Permanent link: https://doi.org/10.4095/327134 
 
This publication is available for free download through GEOSCAN (https://geoscan.nrcan.gc.ca/). 
 
 
Recommended citation 
Todd, B.J., and Lewis, C.F.M., 2020. Legacy geophysical and geological data from Lake Ontario, Lake Erie, Lake 

Huron, Georgian Bay, and Lake Michigan, Canada and U.S.A.; Geological Survey of Canada, Open File 8744,  
1 .zip file. https://doi.org/10.4095/327134 

 
 
Publications in this series have not been edited; they are released as submitted by the authors.

mailto:nrcan.copyrightdroitdauteur.rncan@canada.ca
https://doi.org/10.4095/327134
https://geoscan.nrcan.gc.ca/


1 
 

Table of Contents 
 

Abstract………………………………………………………………………………………………….3 
 
Résumé…………………………………………………………………………………………….…….3 
 
Introduction….…………………………………………………………………………………………..3 
 
Databases and contacts…...……………………………………………………………………………..4 
 
Navigation data and trackplots.………………………………………………………………………….5 
 
Scanned seismic data and processing..…………….……………………………………………………5 
 
Scanned maps and charts………………….…………………………………………………………….6 
 
Scanned expedition reports and bridge logs.....……..…………………………………………………..6 
 
Acknowledgements…………………………………………………………………………………...…7 
 
References………………...……………………………………………………………………………..8 
 
 

List of Tables 
 

Table 1: Lake Ontario geoscience expeditions……………….………………………………………....9 
 
Table 2: Lake Erie geoscience expeditions……………….……………………………………………..9 
 
Table 3: Lake Huron and Georgian Bay geoscience expeditions………….………………………........9 
 
Table 4: Lake Michigan geoscience expeditions….………….……………………………………......10 
 
Table 5: Lake Ontario expeditions cruise reports and bridge logs………….……………………..…..10 
 

 
List of Appendices 

(refer to files in Appendix subdirectories) 
 

Appendix 1: Navigation data …………………………...….….………………………………………11 



2 
 

 
Appendix 2: Survey trackplots ………………………...….….………………………………………..12 
 
Appendix 3: Great Lakes data inventory 
 
Appendix 4: Scanned expedition reports and bridge logs 
 
 
 
 
  



3 
 

Abstract 
 

Some geophysical surveys of the Great Lakes undertaken by the Government of Canada and 
various scientific partners have been undiscoverable and unavailable to geoscientists and other 
investigators for up to 60 years. This report presents the descriptive and administrative metadata for 
this legacy geoscience information. The information described herein is in printed form but digital 
versions will be eventually available for download from Geological Survey of Canada (GSC) 
databases. 
 
Résumé 
 

Certains levés géophysiques des Grands Lacs entrepris par le gouvernement du Canada et 
divers partenaires scientifiques sont introuvables et inaccessibles aux géoscientifiques et autres 
chercheurs depuis 60 ans. Ce rapport présente les métadonnées descriptives et administratives de ces 
informations géoscientifiques héritées. Les renseignements décrits dans le présent document sont sous 
forme imprimée, mais des versions numériques seront éventuellement disponibles pour téléchargement 
à partir des bases de données de la Commission géologique du Canada (CGC). 
 
Introduction 
 
 Geophysical surveys of the Great Lakes (Fig. 1) undertaken by the Government of Canada and 
various scientific partners in the 1960s, 1970s and 1990s have been undiscoverable and unavailable to 
geoscientists and other investigators for up to 60 years (Tables 1, 2, 3, 4). The purpose of this report is 
to present the descriptive and administrative metadata for this legacy geoscience information. The 
information described herein is all in printed form, either on paper or plastic film and includes 
navigation data and charts, expedition reports, ships’ bridge logs, seismic reflection profiles, and 
interpretive maps. The original material has been scanned, processed, and catalogued to create digital, 
and thereby web-accessible, files eventually available for download from Geological Survey of 
Canada (GSC) databases. When this information is loaded onto the GSC databases is beyond the 
control of the report authors. Because scientific papers based on this information may be submitted for 
publication before the original material is available online, we employ this report to reveal the 
existence of this legacy geoscience information and to provide names and contact information for 
potential users who may wish to access the data before it is loaded on to GSC databases. 
 

The scientific significance and inherent financial value of the Great Lakes legacy geoscience 
data are considerable. In the Great Lakes, the seismostratigraphy revealed by high-resolution seismic 
reflection profiles provides insight to sediment thickness, depth to bedrock (or acoustic basement), and 
sediment stratigraphy. This information aids in the interpretation of the history of sediment deposition 
and lake level history, and possible pathways for movement of groundwater or contaminants. 
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Figure 1: Location map of the Great Lakes. 
 

Databases and contacts 
 

There are two GSC databases of significance to the Great Lakes legacy geoscience information 
described in this report. The Expedition Database (ED) contains information (metadata) and data 
related to marine and lacustrine field surveys conducted by, or on behalf of, the Atlantic and Pacific 
offices of the Geological Survey of Canada. ED is the source of track line navigation for seismic 
reflection profiles collected by the GSC: 
 
http://ed.gdr.nrcan.gc.ca/index_e.php 
 
 The contacts for ED are Kate Jarrett (kate.jarrett@canada.ca, 902-426-6127) and Sheila Hynes 
(sheila.hynes@canada.ca, 902-426-8355). 
 

Scanned seismic reflection profiles that correspond to the navigation information in ED are 
available in the Seismic Data Archive (SDA): 
 
http://ftp.maps.canada.ca/pub/nrcan_rncan/raster/marine_geoscience/Seismic_Reflection_Scanned 
 

The contacts for SDA are Robert Courtney (robert.courtney@canada.ca, 902-426-5062) and 
Sheila Hynes (as above). 
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ED and SDA are the internal and external points of contact for researchers seeking marine and 
lacustrine seismic geoscience data. These are evergreen databases, meaning that the databases are 
updated when new data are acquired, or when previously collected data are discovered. However, as 
noted in the Introduction, the Great Lakes legacy geoscience information from the 1960s and 1970s 
has not yet been uploaded to these databases. Most, but not all, of the geoscience data from the 1990s 
are in the databases. 

 
Navigation data and trackplots 
 

Seismic reflection data without associated navigation cannot be used for any analysis. The 
expeditions reported here are only those for which written positions and/or track plots exist. Many 
thousands of navigation positions were entered into spreadsheets and many thousands of positions 
were digitized from georegistered track plots. In ED and SDA all times are standardized to 
Coordinated Universal Time (UTC).  The majority of the legacy expeditions recorded local time when 
noting positions, thus the UTC times for all written and mapped positions had to be determined. 

 
Appendix 1 lists the digital navigation files provided as Microsoft Excel Open XML format 

(xlsx) spreadsheet files. Note that Limnos 72-00-012 (Table 1) has no trackplot per se, rather a page-
sized map (included as a tagged image file TIF format) was georegistered to provide ersatz navigation. 
The scanned seismic reflection profiles for this expedition have not been “fitted” to this navigation and 
their positioning remains incomplete. 

 
Appendix 2 lists the survey trackplots generated from the digitized navigation data. The 

trackplots are in PDF format. In all cases ship tracks are represented by a black lines. Navigational 
fixes or waypoints are represented by black dots. Where fixes are numerous (e.g., 1 minute interval), 
the black dots are omitted for clarity. These trackplots are not intended for practical use; they are 
intended to provide spatial context for the distribution of legacy surveys across Lakes Ontario, Erie, 
Huron and Michigan. Users are encouraged to import the navigation spreadsheets into the 
Geographical Information System software of their choice to create their own trackplots. The 
bathymetric and topographic data used for the trackplots in this report are published by the US 
National Atmospheric and Oceanic Administration (NOAA) (National Geophysical Data Center, 
1996; Virden et al., 1999; NOAA, 1999; Vincent et al., 1999). 
 
Scanned seismic data and processing 
 

All the seismic profiles are listed in the Appendix 3 Great Lakes data inventory spreadsheet on 
the “seismic” sheet. The paper and film records were scanned in greyscale at 300 dots per inch in TIF 
format. (The scanned and processed seismic profiles constitute 182 GB of data, and therefore are not 
appropriate for release as a digital Open File, but will eventually be available through download from 
the SDA). The greyscale scans were used as input into the seismic data processing software described 
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below. Note that original seismic reflection profiles for Limnos 69-2-01 in Lake Huron (Table 3) are 
not available. For this particular expedition, interpreted seismic reflection profiles were scanned. 

 
The following description outlines the steps used in transforming scanned records of seismic 

data into attributed digital images that can be interpreted, located on a GIS, and eventually uploaded to 
the SDA. All the software is available for free download at: 

 
http://ftp.maps.canada.ca/pub/nrcan_rncan/raster/marine_geoscience/Seismic_Reflection_Scanned/too
ls 

This software was created by Dr. Robert C. Courtney of the Geological Survey of Canada–
Atlantic (Courtney, 2012) and is the intellectual property of the Government of Canada. All rights to 
modify and distribute this software are retained by the Government of Canada. 
 
Step 1: Using program SectionJP2, the greyscale TIF files were image compressed to JPEG 2000 (or 

JP2) format. 
Step 2: Program RegJP2000 was used to register the scanned seismic sections in JP2 format and 

project them into SEGY format for subsequent processing. Horizontal and vertical scales were 
applied. Vertical time shifts and/or changes in sweep rate were accounted for.  

Step 3: Program SegyJP2 was used to convert from SEGY format to JP2 format once again. 
Step 4: Program JP2Viewer was used to view and manipulate the output files from step 3. This 

software enables the insertion of navigation data and the interpretation of seismostratigraphy. 
 
Scanned maps and charts 
 

Other legacy material associated with the Great Lakes geoscience expeditions constituted 326 
items on paper and film, some in poor physical condition requiring careful archival repair. This 
material was scanned and constitutes 37 GB of data. The “map, charts, diagrams” sheet of the 
Appendix 3 Great Lakes data inventory spreadsheet lists this legacy material and its associated 
metadata. As was the case for the seismic information, this large data volume is not suitable for release 
as a digital Open File. It is anticipated that ED will eventually provide a web-based home for this 
information. Interested users should contact Kate Jarrett for access to this information 
(kate.jarrett@canada.ca, 902-426-6127).  
 
Scanned expedition reports and bridge logs 
 
 Available legacy expedition reports and bridge logs were scanned for a total of 70 MB of data 
(Table 5, Appendix 4). Only reports for Lake Ontario expeditions were available. In one case, an 
expedition report was created based on unpublished information (Rea et al., 2018). Eventually these 
reports will be available through ED. 
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Table 1. Lake Ontario geoscience expeditions. 
 

Year Vessel / expedition no. Instrument 

1966 Brandal Boomer 
1966 Mandarin Boomer 
1967 Theron 67-0-6 Kelvin Hughes 26B 
1967 Theron 67-0-8 Boomer 
1967 Theron 67-0-14 Boomer 
1967 Theron 67-0-18 Kelvin Hughes 26B 
1968 Limnos 68-0-13 Kelvin Hughes 26B, boomer 
1968 Limnos 68-0-18 Kelvin Hughes 26B, boomer 
1968 Theron 68-0-17 Kelvin Hughes 26B 
1969 Martin Karlsen 69-0-13 Kelvin Hughes 26B 
1969 Martin Karlsen 69-0-16 Kelvin Hughes 26B 
1970 Limnos 70-0-29 Kelvin Hughes 26B 
1970 Limnos 70-0-34 Kelvin Hughes 26B 
1972 Limnos 72-00-012 Kelvin Hughes 26B, boomer 
1974 Martin Karlsen 74-00-102 Kelvin Hughes 26B 
1992 Griffon 92800 Boomer, Seistec, sleevegun 
1993 Griffon 93800 Seistec, sleevegun 
1994 Risley 94800 Huntec, Seistec, sleevegun 

 
 

Table 2. Lake Erie geoscience expeditions. 
 

Year Vessel / expedition no. Instrument 

1993 Griffon 93800 Seistec, sleevegun 
1994 Risley 94800 Huntec, Seistec, sleevegun 

 
 

Table 3. Lake Huron and Georgian Bay geoscience expeditions. 
 

Year Vessel / expedition no. Instrument 
1969 Limnos 69-2-01 Airgun 
1991 Laurentian 91800 Sleevegun, Seistec, chirp 
1994 Risley 94800 Huntec, Seistec, sleevegun 
1995 Laurentian 95800 Seistec, sleevegun 
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Table 4. Lake Michigan geoscience expeditions. 
 

Year Vessel / expedition no. Instrument 

1995 Laurentian 95800 Seistec, sleevegun 
 
 

Table 5. Lake Ontario expeditions cruise reports and bridge logs. 
 

Year Vessel / expedition no. Type 

1967 Theron 67-0-06 Bridge log 
1967 Theron 67-0-08 Cruise report 
1967 Theron 67-0-14 Cruise report 
1967 Theron 67-0-18 Bridge log 
1968 Limnos 68-0-13 Bridge log 
1968 Theron 68-0-17 Bridge log 
1968 Limnos 68-0-18 Bridge log 
1969 Martin Karlsen 69-0-13 Bridge log 
1969 Martin Karlsen 69-0-16 Bridge log 
1970 Limnos 70-0-29 Bridge log 
1970 Limnos 70-0-34 Cruise report 
1972 Limnos 72-0-12 Cruise report 

1974 Martin Karlsen 74-00-102 
Bridge log 

Cruise report 
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Appendix 1: Navigation data 
 

Lake Ontario 
1966 Brandal navigation data.xlsx 
1966 Mandarin navigation data.xlsx 
1967 Theron 67-0-06 navigation data.xlsx 
1967 Theron 67-0-08 navigation data.xlsx 
1967 Theron 67-0-14 navigation data.xlsx 
1967 Theron 67-0-18 navigation data.xlsx 
1968 Limnos 68-0-13 navigation data.xlsx 
1968 Limnos 68-0-18 navigation data.xlsx 
1968 Theron 68-0-17 navigation data.xlsx 
1969 Martin Karlsen 69-0-13 navigation data.xlsx 
1969 Martin Karlsen 69-0-16 navigation data.xlsx 
1970 Limnos 70-0-29 navigation data.xlsx 
1970 Limnos 70-0-34 navigation data.xlsx 
1972 Limnos 72-00-012 Lake Ontario survey map.tif 
1972 Limnos 72-00-012 navigation data.xlsx 
1974 Martin Karlsen 74-00-102 navigation data.xlsx 
1992 Griffon 92800 navigation data.xlsx 
1993 Griffon 93800 navigation data Lake Ontario.xlsx 
1994 Risley 94800 navigation data Lake Ontario.xlsx 
 

Lake Erie 
1993 Griffon 93800 navigation data Lake Erie.xlsx 
1994 Risley 94800 navigation data Lake Erie.xlsx 

 
Lake Huron and Georgian Bay 
 1969 Limnos 69-2-01 navigation data.xlsx 
 1991 Laurentian 91800 navigation data.xlsx 
 1994 Risley 94800 navigation data Lake Huron.xlsx 

1995 Laurentian 95800 navigation data Lake Huron.xlsx 
 
Lake Michigan 

1995 Laurentian 95800 navigation data Lake Michigan.xlsx   
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Appendix 2: Survey trackplots 
 

Note: These trackplots are for illustration purposes only to show the spatial context of the surveys. 
Because of the small scale of the trackplots, the waypoints and labels (where present) are challenging 
to display clearly, thus these trackplots should not be employed as base maps. Users should create 
their own trackplots, tailored to their specific needs, using the navigation data provided (Appendix 1). 
 
Lake Ontario 

1966 Brandal 
1966 Mandarin 
1967 Theron 67-0-06 
1967 Theron 67-0-08 
1967 Theron 67-0-14 
1967 Theron 67-0-18 
1968 Limnos 68-0-13 
1968 Limnos 68-0-18 
1968 Theron 68-0-17 
1969 Martin Karlsen 69-0-13 
1969 Martin Karlsen 69-0-16 
1970 Limnos 70-0-29 
1970 Limnos 70-0-34 
1972 Limnos 72-00-012 
1974 Martin Karlsen 74-00-102 
1992 Griffon 92800 
1993 Griffon 93800 
1994 Risley 94800 

 
Lake Erie 

1993 Griffon 93800 
1994 Risley 94800 
 

Lake Huron and Georgian Bay 
 1969 Limnos 69-2-01 
 1991 Laurentian 91800 
 1994 Risley 94800 
 1995 Laurentian 95800 

 
Lake Michigan 
 1995 Laurentian 95800 
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Lake Ontario
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