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1. Overview

Geofile 2024-10 contains magnetic susceptibility data and
the results, methods, and quality control data from geochemical
analyses of samples collected during fieldwork in the Atlin area
near the British Columbia-Yukon border (Fig. 1).
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Bedrock mapping and sampling during 2023 in the Gladys
Lake area (Fig. 2; Mihalynuk et al., 2024) forms the first part
of a two-year program updating a 30-km strip along the Yukon
border last systematically mapped in the 1950s (Aitken, 1959).
The mapping builds upon the work of Zagorevski et al. (2021)
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Fig. 1. Location of Gladys Lake-Atlin study area. Terranes after Colpron (2020) and Zagorevski et al. (2021).
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Fig. 2. Generalized geologic setting of the northern Cache Creek and Atlin terranes. Locality symbols: G, Gladys Lake property porphyry; M,

McDonald lakes; T, Telegraph Bay.

in defining Permo-Triassic ophiolitic rocks, formerly part of the
Cache Creek terrane, as the Atlin terrane. This revision allows
for a reappraisal of the mineral potential of the Atlin terrane.
The results of the mapping, geological context to samples, and
broader implications of this work are discussed more fully in
Mihalynuk et al. (2024) parts of which are summarized below.

The Gladys Lake map area includes the northern extent of
the type locality for the newly defined Atlin ophiolitic terrane
(Zagorevski et al.,, 2021). Well-exposed Atlin ophiolitic
massifs, such as Mount Barham, preserve evidence for pre-
obduction extensional tectonism including detachment
faulting (Zagorevski et al., 2021). Mapping in 2023 across the
detachment surface led to the identification of Ag, Zn, Pb, and
Cu-bearing sulphides in samples (MMI23-23-04, 05) taken from
within hemipelagic strata (BCGS_GF2024-10.zip). The current
working hypothesis is that this mineralization represents distal
hydrothermal precipitates derived from ultramafic-associated
massive sulphide fields formed on extended ocean crust, on
exhumed, cooling mantle. Because evidence for extensional
tectonism in the Atlin terrane persists for ~400 km along strike,
the possible development of ultramafic associated massive
sulphides along it represents a significant untested mineralizing
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environment. Planned work in 2024 will consider the extent of
pre-obduction extensional tectonism in the Atlin terrane, and
the related potential metallogenetic significance.

2. Geochemical methods

Outcrops with evidence for mineralization were sampled for
analysis (Fig. 3). Samples were submitted to Bureau Veritas
Laboratories (Vancouver, British Columbia) for sample
preparation and analysis. Samples were dried and then crushed
to >70% passing 2mm. A 250 g split was pulverized using a
steel mill to >85% passing 75um sieve (Bureau Veritas, 2023;
PRP70-250). A 30-gram split of the resulting pulp was digested
via modified aqua regia partial digestion (Bureau Veritas, 2023;
AQ252-EXT). An aliquot of the resulting analyte was analyzed
by inductively-coupled plasma mass spectroscopy (ICP-MS).

3. Magnetic susceptibility methods

Magnetic susceptibility measures the magnetic response of a
material on interaction with a magnetic field. It can be a useful
physical property to aid in distinguishing otherwise similar
units during geological mapping. For example it can assist in
characterizing and understanding magmatic rock petrogenesis
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as recorded in variations of magnetite and ilmenite contents
(e.g., magnetite or ilmenite series; Ishihara, 2004).

Rock samples collected in the field were measured using
the Exploranium KT-9 Kappmeter. Ten measurements were
taken for each sample and the mean value recorded. Magnetic
susceptibility data in the Atlin area were previously collected
to help interpret the acromagnetic survey conducted at the time
(Dumont et al., 2001a-f). A summarized form of this dataset
and a discussion of the relationship to acromagnetic data was
published by Lowe and Anderson (2002); sample location data
were provided by Lowe (2003).

References cited

Aitken, J.D., 1959. Atlin map-area, British Columbia. Geological
Survey of Canada, Memoir 307, 89 p.
<https://doi.org/10.4095/100528>

Bureau Veritas, 2023. Geochemistry 2023 Schedule of Services
&Fees $§ CAD. <https://www.bvna.com/sites/g/files/zypfnx386/
files/media/document/BV_Geochemistry CAD_ProjectFees_
Brochure 2023 V4 _LR.pdf> (accessed January 2024)

Colpron, M., 2020. Yukon terranes-A digital atlas of terranes for the
northern Cordillera. Yukon Geological Survey.
<https://data.geology.gov.yk.ca/Compilation/2#InfoTab>https://
data.geology.gov.yk.ca/Compilation/2#InfoTab> (accessed
November 2023).

Dumont, R., Coyle, M., and Potvin, J., 2001a. Aeromagnetic total
field map, Goodwin Creek, 104 N/9. Geological Survey of Canada,
Open File 4099, 1:50,000 scale.

Dumont, R., Coyle, M., and Potvin, J., 2001b. Aeromagnetic total
field map, Eva Lake, 104 N/10. Geological Survey of Canada,
Open File 4100, 1:50,000 scale.

Dumont, R., Coyle, M., and Potvin, J., 2001c. Aeromagnetic total
field map, Surprise Lake, 104 N/11. Geological Survey of Canada,
Open File 4101, 1:50,000 scale.

Dumont, R., Coyle, M., and Potvin, J., 2001d. Aeromagnetic total
field map, Mount Minto, 104 N/13. Geological Survey of Canada,
Open File 4103, 1:50,000 scale.

Dumont, R., Coyle, M., and Potvin, J., 2001e. Aeromagnetic total
field map, Consolation Creek, 104 N/14. Geological Survey of
Canada, Open File 4104, 1:50,000 scale.

Dumont, R., Coyle, M., and Potvin, J., 2001f. Aeromagnetic total
field map, Gladys Creek, 104 N/15. Geological Survey of Canada,
Open File 4105, 1:50,000 scale.

Ishihara, S., 2004. The redox state of granitoids relative to tectonic
setting and earth history: The magnetite—ilmenite series 30 years
later. Earth and Environmental Science Transactions of the Royal
Society of Edinburgh, 95, 23-33.
<http://doi.org/10.1017/S0263593300000894>

Lowe, C., 2003. Interpretation of magnetic data, southwestern Atlin
map area. Geological Survey of Canada, Open File 1819, 3p.
<https://doi.org/10.4095/214768>

Lowe, C., and Anderson, R.G., 2002. Preliminary interpretations of
new aeromagnetic data for the Atlin map area, British Columbia.
In: Geological Survey of Canada, Current Research 2002-A17, 11

p.
<http://doi.org/10.4095/213081>

Mihalynuk, M.G., Zagorevski, A., Campbell, R.W., Hajiegeh, A., and
Vaillancourt, A., 2024. Preliminary results from revision mapping
of the Gladys Lake area, near Atlin, northwest British Columbia.
In: Geological Fieldwork 2024, British Columbia Ministry of
Energy, Mines and Low Carbon Innovation, British Columbia
Geological Survey, Paper 2024-01, pp. 131-148.

British Columbia Geological Survey GeoFile 2024-10

Zagorevski, A., van Staal, C.R., Bédard, J.H., Bogatu, A., Canil, D.,
Coleman, M., Golding, M., Joyce, N.L., Lawley, C., McGoldrick,
S., Mihalynuk, M.G., Milidragovic, D., Parsons, A., and
Schiarizza, P., 2021. Overview of Cordilleran oceanic terranes
and their significance for the tectonic evolution of the northern
Cordillera. In: J.J. Ryan and A. Zagorevski (Eds.), Northern
Cordillera geology: a synthesis of research from the Geo-mapping
for Energy and Minerals program, British Columbia and Yukon.
Geological Survey of Canada, Bulletin 610, 21-65.
<https://doi.org/10.4095/326053>



https://doi.org/10.4095/100528
https://www.bvna.com/sites/g/files/zypfnx386/files/media/document/BV_Geochemistry_CAD_ProjectFees_Brochure_2023_V4_LR.pdf
https://www.bvna.com/sites/g/files/zypfnx386/files/media/document/BV_Geochemistry_CAD_ProjectFees_Brochure_2023_V4_LR.pdf
https://www.bvna.com/sites/g/files/zypfnx386/files/media/document/BV_Geochemistry_CAD_ProjectFees_Brochure_2023_V4_LR.pdf
https://data.geology.gov.yk.ca/Compilation/2#InfoTab
http://doi.org/10.1017/S0263593300000894
https://doi.org/10.4095/214768
http://doi.org/10.4095/213081
https://doi.org/10.4095/326053

W Ministry of

BRITISH Energy, Mines and
COLUMBIA | Low Carbon Innovation




