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These data accompany 
Open File Report 6299, Geology, Geochemistry and Mineral Potential of the Chenaux Gabbro, Northeastern 

Central Metasedimentary Belt, Grenville Province; 
Preliminary Map P.3780, Precambrian Geology of the Cobden Area, Grenville Province; 
Preliminary Map P.3781, Precambrian Geology of the Chenaux Gabbro, Grenville Province. 

For information on purchasing all publications, including digital data, contact: 

Publication Sales 
Ministry of Northern Development and Mines 
933 Ramsey Lake Rd., Level A3 
Sudbury, Ontario  P3E 6B5 
Tel:  1-888-415-9845, ext. 5691 (toll-free inside Canada and the United States) 
Tel:  (705) 670-5691 (local calls) 
Fax: (705) 670-5770 

Users of OGS products are encouraged to contact those Aboriginal communities whose traditional 
territories may be located in the mineral exploration area to discuss their project. 

Miscellaneous Release—Data 323 
Geological, Geochemical, Geochronological and Geophysical Data from the Cobden Area, 
Grenville Province 
by R.M. Easton and B. Azar 

This publication can be downloaded from 
http://www.geologyontario.mndm.gov.on.ca/mndmaccess/mndm_dir.asp?type=pub&id=MRD323  

This digital data release consists of geological information (field notes, outcrop photographs), whole-rock 
geochemical data, Nd–Sm isotopic and U/Pb geochronological data, magnetic susceptibility and scintillometer 
data, and photomicrographs and petrographic data, that were collected, between June 2013 and September 2015, 
as part of the 1:50 000 scale bedrock geological mapping project (Project Unit 13-013) in the Cobden area of 
southeastern Ontario. This release comprises 1058 photographs (as .jpg and .tif files), 9 Microsoft® Excel® 2010 
(.xlsx) files and 13 documents in portable document format (.pdf). These data augment Preliminary Maps 
P.3780, Precambrian Geology of the Cobden Area, Grenville Province, and P.3781, Precambrian Geology of 
the Chenaux Gabbro, Grenville Province; and Open File Report 6299, Geology, Geochemistry and Mineral 
Potential of the Chenaux Gabbro, Northeastern Central Metasedimentary Belt, Grenville Province. The 
geological legend for Map P.3781 is also provided. 

Data are organized into 6 folders: 
1. Field Data 
2. Geochemistry 
3. Geochronology 
4. Geophysics  
5. Petrography 
6. Presentations and Publications 
 

http://www.geologyontario.mndm.gov.on.ca/mndmaccess/mndm_dir.asp?type=pub&id=MRD323
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1. Field Data.  This folder contains 2 Microsoft® Excel® 2010 (.xlsx) workbook files, 1 portable document 
format (.pdf) file and 1 subfolder with 805 photographs (as .jpg files) and 1 portable document format (.pdf) 
file with photo captions. Photos in the “Field Photographs” subfolder were taken during the summers of 2013 
and 2014 as part of the mapping project. 

The workbook files in this folder contain raw data collected while working in the field during the summers 
of 2013 and 2014 using a customized ESRI® ArcPad® application on a portable computer (Trimble® Juno™ 
SB handheld global positioning system (GPS) device). The original files have been edited (to remove 
abbreviations and spelling errors) and abridged, in particular, blank columns have been removed from the 
original files. Some columns, such as Object Identifier and Lithology Identifier, have been retained in the 
workbooks to facilitate the import of these files into either ESRI® ArcGIS® or database software. 

MRD323_Cobden_Field-Data_Easton.xlsx consists of 7 worksheets of edited and abridged field notes 
collected by R.M. Easton during the summers of 2013 and 2014 as part of bedrock geological mapping, 
at a scale of 1:50 000, in the Cobden area. Locations are provided as Universal Transverse Mercator 
(UTM) co-ordinates using North American Datum 1983 (NAD83), Zone 18. 

“Station” worksheet provides a brief description of each station visited, including descriptions of the 
observed outcrops, as well as the date and time of each visit and the geographic co-ordinates for each 
station (in both UTM co-ordinates and latitude and longitude using NAD83 in Zone 18). 

“Intrusive” worksheet contains a description of each outcrop that was classified as an intrusive rock, 
regardless of whether it was metamorphosed or not. 

“Metamorphic” worksheet contains a description of each outcrop that was classified as a metamorphic rock. 
Sedimentary” worksheet contains a description of each outcrop that was classified as a sedimentary rock. 

All of these outcrops are Paleozoic. 
“Structure” worksheet contains any planar, linear and curvilinear (folded) structural features, including the 

classification, orientation and a brief description for each feature. Abbreviations in this worksheet 
correspond to those listed in Jackson, Muir and Romkey (1995, 2010). 

“Sample” worksheet contains a brief description of each rock sample collected in the field, along with the 
purpose for collecting each sample. 

“Photo” worksheet contains a brief description of each photographic site in the field. 

MRD323_Cobden_Field-Data_Azar.xlsx consists of 6 worksheets of edited and abridged field notes collected 
by B. Azar during the summer of 2013 as part of bedrock geological mapping in the Cobden area. 
Note that stations 13BA001 to 13BA157 have counterparts with 13RME- stations: B. Azar took notes 
at these stations during geological familiarization and training on the use of ESRI® ArcPad®.  Locations 
are provided as UTM co-ordinates using NAD83, Zone 18. 

“Station” worksheet provides a brief description of each station visited, including descriptions of the 
observed outcrops, as well as the date and time of each visit and the geographic co-ordinates for each 
station (in both UTM co-ordinates and latitude and longitude using NAD83 in Zone 18). 

“Intrusive” worksheet contains a description of each outcrop that was classified as an intrusive rock, 
regardless of whether it was metamorphosed or not. 

“Metamorphic” worksheet contains a description of each outcrop that was classified as a metamorphic rock. 
“Structure” worksheet contains any planar, linear and curvilinear (folded) structural features, including the 

classification, orientation and a brief description for each feature. Abbreviations in this worksheet 
correspond to those listed in Jackson, Muir and Romkey (1995, 2010). 

“Photo” worksheet contains a brief description of each photograph in the field. 
“Mineralization” worksheet contains a brief description of each metallic mineral site visited in the field. 
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P3781_Chenaux_Legend.pdf  is the general legend (rock codes) for Ontario Geological Survey Preliminary Map 
P.3781, Precambrian Geology of the Chenaux Gabbro, Grenville Province (Azar and Easton 2015). 
These codes are utilized in some of the text material and tables, in particular, in the captions for the 
field photographs and in the geochemistry workbook file. 

Field Photographs subfolder contains 801 photos (as .jpg images) taken during field work by R.M. Easton or 
B. Azar in 2013 and/or 2014. It also contains 4 photos (as .jpg images) taken by R.M. Easton in 1988 of 
the host rocks to the mineralization present at the New Calumet Mine in Quebec. These photographs are a 
subset of all of the photographs collected during the project, and have been selected for quality and for 
being representative of the major rock units observed in the Cobden area. The photo files are labelled 
according to station number and photograph number (e.g., 14RME-0157-2 is photograph 2 from station 
14RME-0157). Descriptions of each photograph are provided in the captions document. 

MRD323_Cobden_Field Photos_Captions.pdf  provides the descriptions of each photograph, including 
location information.  The captions for the field photographs utilize the rock codes listed in 
P3781_Chenaux_Legend.pdf. 

2. Geochemistry.  This folder contains 2 Microsoft® Excel® 2010 (.xlsx) files and 1 portable document format 
(.pdf) file. 

MRD323_Cobden_Geochemistry.xlsx consists of 5 worksheets. 
“Whole-rock data_this study” worksheet contains the results of all geochemical analyses performed at the 

Geoscience Laboratories (Geo Labs), Ontario Geological Survey, Sudbury. The methods used, lower 
detection limit for each method, and reported units for each method are included for each element (and 
oxide) listed. This worksheet also contains location data (“Easting”, “Northing” and “Township”), 
“Rock Type”, and stratigraphic information, if known, for each sample collected; UTM co-ordinates are 
provided in NAD83, Zone 18. Strontium isotope data from Forrester (2015) are also included in this 
worksheet. 

“Assay data_this study” worksheet contains the results of all geochemical analyses performed on 
19 samples from the Cobden area for assay purposes. Work was performed at the Geoscience 
Laboratories (Geo Labs), Ontario Geological Survey, Sudbury. 

“Literature data” worksheet contains all geochemical analyses available for the Cobden area from the 
geological literature, including marble data from Storey and Vos (1981) and Chenaux gabbro data 
from Abdurhaman (1989) and Brun (1984). 

“Metapelite data” worksheet contains a subset of the data present in the “Whole-rock data_this study” 
worksheet for metapelite samples from the Ross subdomain that may have affinities to the Flinton Group. 

“OFR6299 Azar Chenaux” worksheet contains a subset of the data from the “Whole-rock data_this study” 
and the “Assay data_this study” worksheets for gabbro and amphibolite samples from, or related to, 
the Chenaux gabbro that were provided in Appendix 2 of Azar (2015). 

MRD323_Cobden_Sm-Nd isotope data.xlsx consists of 3 worksheets related to 6 samples submitted for 
Sm/Nd isotopic analysis at the Isotope Geochemistry and Geochronology Research Centre at Carleton 
University. See Azar (2015) for details on the interpretation of these data. 

“Sm-Nd” worksheet contains the calculated Nd-Sm values for the samples. 
“Results” worksheet contains all the data for the samples and appeared as Table 7 in Azar (2015). 
“2 sigma errors” worksheet calculates the 2-sigma (95% confidence) errors for the samples. 

2015 Geo Labs Brochure.pdf describes the analytical methods used at the Ontario Geological Survey 
Geoscience Laboratories. 



Ontario Geological Survey, Miscellaneous Release—Data 323 
© Queen’s Printer for Ontario, 2017 

5 

3. Geochronology.  This folder contains 2 portable document format (.pdf) files. 
MRD323_Cobden_U-Pb_ID-TIMS_Kamo-report.pdf summarizes the results of zircon and monazite U/Pb 

isotopic analyses using isotopic dilution thermal ionization mass spectrometry (ID–TIMS) from the 
Jack Satterly Geochronology Laboratory. Excerpted from a larger report prepared by S.L. Kamo 
(2015), this document contains Concordia diagrams with U/Pb results and photographs of the zircons 
and monazites analyzed for 2 rock samples from the Cobden area. These data are shown on Preliminary 
Map P.3780 (Easton, in press) in abbreviated form. Analytical data are also provided in the report. 

MRD323_Cobden_U-Pb_LA-ICP-MS_Davis-report.pdf summarizes the results of zircon U/Pb isotopic 
analyses using laser ablation inductively coupled plasma mass spectrometry (LA-ICP–MS) from the 
Jack Satterly Geochronology Laboratory. Excerpted from a larger report prepared by Davis (2015), this 
document contains Concordia diagrams and probability distribution plots, and photographs of the 
zircons analyzed, for 3 rock samples from the Cobden area. These data are shown on Preliminary 
Map P.3780 (Easton, in press) in abbreviated form. Analytical data are also provided in the report. 

4. Geophysics.  This folder contains 2 Microsoft® Excel® 2010 (.xlsx) files. 
MRD323_Cobden_Magnetic Susceptibility Data-2013-2014.xlsx contains 4 worksheets. 

“Mag sus data_Cobden-Easton” worksheet provides all of the magnetic susceptibility data from the 
Cobden area collected in 2013 and 2014 by R.M. Easton. 
Measurements were collected using an Exploranium KT-9 or a KT-10 magnetic susceptibility meter.  
Magnetic susceptibility is defined as the degree to which a substance can be magnetized and, in this case, 
is expressed as the ratio of the intensity of magnetization (k) to the ratio of the Earth’s magnetic field to 
magnetic field induced by the susceptibility meter.  The readings (k) are expressed as 10–3 times the 
SI unit for susceptibility and are dimensionless.  The minimum value that can be recorded by the meter is 
0.01 ×10–3 SI units; the largest value is 999 ×10–3 SI units.  Sample location information is given in UTM 
co-ordinates, NAD83, Zone 18. 

“Mag sus data_Cobden-Azar” worksheet provides all of the magnetic susceptibility data from the Chenaux 
gabbro collected in 2013 by B. Azar.  A summary of these data were included as Appendix 3 in Azar 
(2015). 
Measurements were collected using an Exploranium KT-10 magnetic susceptibility meter.  Sample 
location information is given in UTM co-ordinates, NAD83, Zone 18. 

“OFR 6299_Table 4” worksheet is a summary of the magnetic susceptibility characteristics of different 
map units in the vicinity of the Chenaux gabbro and was previously published in Table 4 in Azar (2015). 

“Pick Lists, Notes” worksheet provides additional information about the pick-lists for fields (“Geological 
Province”, “Meter Number”, “UTM Zone”, “Rock Type Pick List”, “Rock Types Corresponding to Pick 
List”, “Dike Swarm Name”, “Metamorphic Grade”) used in the workbook. 

MRD323_Cobden_Scintillometer Data.xlsx contains 2 worksheets. 
“Scintillometer” worksheet contains scintillometer data collected from the Cobden area by R.M. Easton in 

2013 and 2014. 
Unless otherwise indicated, measurements were collected using an Exploranium GR-130 MiniSpec 
gamma-ray spectrometer, serial number 4885, calibrated on February 22, 2006, using a NaI crystal and 
software version 501GEO. The instrument was stabilized daily, and data were recorded using the assay 
mode with a 5-minute count time. Quoted accuracy is 0.1% K, 0.4 ppm U, and 0.7 ppm Th for a sample 
with 2% K, 2 ppm U and 8 ppm Th.  Sample location information is provided as UTM co-ordinates, 
NAD83, Zone 18. Easton (2009) provides precision and reproducibility data for the instrument. 

“Pick Lists, Notes” worksheet provides additional information about the pick-lists for fields (“Geological 
Province”, “Meter Number”, “UTM Zone”, “Rock Type Pick List”, “Rock Types Corresponding to 
Pick List”, “Dike Swarm Name”, “Metamorphic Grade”) used in the workbook. 
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5. Petrography.  This folder contains 3 Microsoft® Excel® 2010 (.xlsx) files and 3 subfolders with 253 
photographs and X-ray plots(as .jpg or .tif files, respectively). 

MRD323_Cobden_Petrography.xlsx consists of 3 worksheets. 
“Petrography” worksheet contains thin section descriptions and approximate modal mineral contents for 

all regular and polished thin sections from the Chenaux gabbro studied by B. Azar. 
“Pick List” worksheet includes the detailed drop-down pick-lists used in the “Petrography” worksheet. 
“SEM samples” worksheet contains descriptions for 28 samples examined using scanning electron 

microscopy (SEM) by R.M. Easton. Full-size thin section images of 25 of these samples are presented 
in the subfolder Thin Sections; semi-quantitative and quantitative mineral chemistry data collected 
from these samples can be found in MRD323_Cobden_SEM-Analytical-Data.xlsx. Backscatter 
scanning electron microscope images related to these samples are present in the subfolder 
SEM images and X-Ray Maps. 

MRD323_Chenaux_SEM-Analytical-Data.xlsx consists of 5 worksheets, organized by mineral type, that 
contains mineral chemistry data for samples from the Chenaux gabbro studied by B. Azar.  Some of 
these data were included in Appendix 4 in Azar (2015). 

Worksheets: “Silicates”, “Oxides”, “Sulphides”, “Apatite” and “Clinopyroxene”. 

MRD323_Cobden_SEM-Analytical-Data.xlsx consists of 22 worksheets, organized by mineral type, that 
contains mineral chemistry data for samples from the Cobden area studied by R.M. Easton. 

Worksheets (where atomic = atomic proportions, min = mineral, quant = quantitative):  
“Quality control”, “Silicate quant”, “Oxid quant”, “Barite quant”, “Apatite quant”, “Zircon quant”, 
“Titanite quant”, “Allanite quant”, “REE min quant”, “Silicate atomic”, “Scapolite atomic”, 
“Oxide atomic”, “Apatite atomic”, “Titanite atomic”, “Barite atomic”, “Zircon atomic”, 
“Sulfide atomic”, “Allanite atomic”, “Mon+Xen atomic” [monazite+xenotime], “Other REE atomic”,  
“Bast+Syn atomic” [bastnasite+synchysite] and “Calcite atomic”. 

Thin Sections subfolder contains 25 images (as .jpg files) of whole polished thin sections. Each image is 
labelled according to the station number for the outcrop from which the sample was collected as well as a 
brief rock name. The field of view of each image is approximately 3.9 mm by 2.2 mm, i.e., the size of a 
standard thin section. Details on the samples can be found in MRD323_Cobden_Field-Data_Easton.xlsx in 
the “Sample” worksheet. 

Photomicrographs subfolder contains 143 thin section images (as .jpg files) from the Chenaux gabbro. Each 
image is labelled according to the station number for the outcrop from which the sample was collected, the 
type of image and the magnification used (e.g., 13BA003_XPL_5X is station 13BA003, cross-polarized 
light (“XPL”) at 5 times (“5X”) magnification, whereas 13BA003_PPL_5X is station 13BA003, plane-
polarized light (“PPL”) at 5 times magnification).  File extension abbreviations are: PPL, plane-polarized 
light; REF, reflected light; XPL, cross-polarized light. Descriptions of the thin sections are provided in 
MRD323_Cobden_Petrography.xlsx. Abbreviations used in labels present on some of the images: ap, 
apatite; cal, calcite; cpx, clinopyroxene; fel, feldspar; hbl, hornblende; mag, magnetite; ol, olivine; opx, 
orthopyroxene; ox, oxide mineral; pl, plagioclase; py, pyrite; scp, scapolite; srp, serpentine.  Images with 
labels appeared in Azar (2015). 

SEM Images and X-Ray Maps subfolder contains 85 backscatter scanning electron microscope images and 
X-ray maps (as .jpg and .tif files) of samples from the study area. 
This subfolder contains 52 images obtained by B. Azar by backscatter electron imaging and semi-
quantitative X-ray mapping for 4 polished thin sections from the Chenaux gabbro. Each image is labelled 
according to the station number for the outcrop from which the sample was collected and the type of 
image (e.g., 13BA-003_Xmap1_backscatter_image or 13BA-003-Xmap1_potassium). Descriptions of 
these images are found in MRD323_Cobden_Petrography.xlsx in the “Petrography” worksheet. 
This subfolder also contains 33 images obtained by R.M. Easton by backscatter electron imaging from 
polished thin sections from a variety of rock units from the Cobden area, including the geochronology 
samples. Descriptions of these images are found in MRD323_Cobden_Petrography.xlsx in the 
“SEM samples” worksheet. 
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6. Presentations and Publications.  This folder contains 8 portable document format (.pdf) files, for 
presentations and preliminary reports from 2013 to 2015 related to the Cobden mapping project. 

MRD323_SoFW2013-13_Easton.pdf  is an article (Easton 2013), published in the Ontario Geological Survey 
Summary of Field Work and Other Activities, 2013 volume, which, written immediately following field 
work in the Cobden area during the summer of 2013, outlined the activities and results of that field work. 

MRD323_SoFW2013-14_Azar_Easton.pdf  is an article (Azar and Easton 2013), published in the Ontario 
Geological Survey Summary of Field Work and Other Activities, 2013 volume, which, written 
immediately following field work in the Cobden area during the summer of 2013, describes field work 
on the Chenaux gabbro. 

MRD323_OEGS-2013_poster_Duguet-Easton-Azar.pdf  is a combination poster, entitled “Bedrock Mapping 
Projects in Southeastern Ontario—2013”, presented at the Ontario Exploration and Geoscience 
Symposium in Sudbury, Ontario, on November 5–6, 2013. It includes material on the Cobden area and 
the Chenaux gabbro. 

MRD323_SOPA-2014_presentation_Easton.pdf  is an oral presentation entitled “Preliminary Results from the 
Cobden Map Area (NTS 31F/10)” given to the Southern Ontario Prospectors Association in Tweed, 
Ontario, on May 1, 2014.  The presentation highlighted the recent work in the Cobden area. 

MRD323_GSA-2014_poster_Easton.pdf  is a poster, entitled “Proterozoic and Phanerozoic Geologic History 
of the Cobden Area, Grenville Orogen, Ontario, Based on New Geological and Geophysical Data”, 
presented at the Geological Society of America (GSA) 2014 Annual Meeting in Vancouver, British 
Columbia, on October 19–22, 2014. 

MRD323_SoFW2014-13_Easton.pdf  is an article (Easton 2014), published in the Ontario Geological Survey 
Summary of Field Work and Other Activities, 2014 volume, which, written immediately following field 
work in the Cobden area during the summer of 2014, describes follow-up field work in the area. 

MRD323_OEGS-2014_poster_Duguet-Easton.pdf  is a combination poster, entitled “Bedrock Mapping 
Projects in Northeastern and Southeastern Ontario—2014”, presented at the Ontario Exploration and 
Geoscience Symposium in Sudbury, Ontario, on November 4–5, 2014. It includes material on the 
Cobden area. 

MRD323_AGU-GAC-MAC-2015_presentation_Easton.pdf  is an oral presentation entitled “The Sullivan 
Island Carbonatite Complex and its Relationship to Late Alkalic Magmatism in the Central 
Metasedimentary Belt Boundary Tectonic Zone, Grenville Orogen, Southeastern Ontario” given at the 
American Geophysical Union–Geological Association of Canada–Mineralogical Association of Canada 
(AGU–GAC–MAC) Joint Assembly in Montréal, Quebec, on May 7, 2015. 
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