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Miscellaneous Release—Data 374 
Geochemical Data for Ultramafic Metavolcanic Rocks in the Eastern Portion of the 
Shebandowan Greenstone Belt, Northwestern Ontario 
by S.L.K. Hinz, P. Hollings and R.W.D. Lodge 

This publication can be downloaded from 
http://www.geologyontario.mndm.gov.on.ca/mndmaccess/mndm_dir.asp?type=pub&id=MRD374  

This digital data release consists of whole-rock geochemical data, sample descriptions, location data and 
petrographic descriptions for rocks collected from the eastern portion of the Shebandowan greenstone belt, west 
of Thunder Bay, in northwestern Ontario. These rock samples were collected as part of Project Unit 15-020 
(Hinz and Hollings 2015; Hinz et al. 2016) and which were utilized in the MSc thesis by the senior author (Hinz 
2018), completed at Lakehead University in 2018. The data are provided in 1 Microsoft® Excel® 2016 (.xlsx) 
workbook file with 3 worksheets (“Data”, “Abbreviations” and “Additional Sample Information”). A summary 
of the results, accompanied by petrographic descriptions of selected samples, is provided in this readme 
document (MRD374_readme.pdf). Location data are provided in the Universal Transverse Mercator (UTM) 
projection and grid system, Zone 16, North American Datum 1983 (NAD83). 

Summary of Project 

The research area for this study is in Conmee Township, approximately 38 km west of Thunder Bay, Ontario. 
The study area is within the Shebandowan greenstone belt of the Wawa–Abitibi terrane of the Superior 
Province. The purpose of this project was to study the ultramafic volcanic rocks of the southeastern portion of 
the Shebandowan greenstone belt using geochemistry, petrography and Sm–Nd isotope analyses in order to 
determine their petrogenesis and tectonic setting. Rock types and textural relationships associated with the 
ultramafic rocks were also studied to provide geological context. 

The Shebandowan greenstone belt (circa 2700 Ma) in the Wawa–Abitibi terrane contains unusual 
ultramafic rocks. There are 2 main supracrustal assemblages present in the study area: the Greenwater 
assemblage and the Shebandowan assemblage. The Greenwater assemblage (circa 2720 Ma) is characterized by 
tholeiitic magmatism, whereas the Shebandowan assemblage (2690 to 2680 Ma) is characterized by calc-alkalic 
magmatism. Mapping of a 16 km2 area and 7 trenches has identified the following rock types in the study area: 
orthocumulate ultramafic rocks, komatiites, pyroxenite, vesicular komatiites, serpentinite, ultramafic breccia, 
variolitic ultramafic rocks, mafic intrusive rocks, intermediate intrusive and extrusive rocks, felsic volcaniclastic 
rocks, monzonite, conglomerate, banded iron formation, argillite and chert. 

http://www.geologyontario.mndm.gov.on.ca/mndmaccess/mndm_dir.asp?type=pub&id=MRD374
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The ultramafic rocks are dark black on fresh surface, but light green on weathered surfaces because of the 
production of serpentine after alteration of olivine. The ultramafic rocks are strongly magnetic, with magnetic 
susceptibility readings from 20 to 150 ×10−3 SI units. In some areas, the ultramafic rocks occur as fine-grained, 
massive rocks with no distinct textures. Elsewhere, they are medium-grained dark black rocks with a cumulate 
texture. In contrast, the komatiites (i.e., ultramafic flows) occur as fine-grained, light grey, highly silicified 
rocks. Several types of spinifex texture were observed in the komatiites, including thin chaotic spinifex, thick 
chaotic spinifex, oriented spinifex, and pyroxene spinifex. 

Mafic intrusive rocks are massive, medium-grained, equigranular grey-blue gabbro with weakly 
disseminated pyrite. The intermediate intrusive rocks consist of a fine-grained, green-grey matrix with 
hornblende phenocrysts and red-pink autoliths. The intermediate extrusive rocks are fine-grained, light grey-
blue metavolcanic rocks with medium-grained plagioclase phenocrysts. Felsic rocks in the study area are very 
fine-grained, light grey, siliceous rocks. They are massive with no flow textures observed in any of the outcrops 
and the weathered surfaces range in colour from beige to blue-grey. A monzonite dike occurs alongside an 
interpreted fault in the study area. This distinctly magnetic rock consists of a fine-grained, green-grey matrix 
with hornblende phenocrysts and red-pink autoliths. The conglomerate is a heterolithic pebble to boulder 
conglomerate consisting of a fine-grained matrix with clasts of basalt, monzonite, and jasper ranging in size 
from approximately 2 to 40 cm. A very fine-grained dark black mudstone is present in the exploration trenches 
where it is intercalated with the hypabyssal komatiitic intrusions. The mudstone typically showed no bedding 
and locally contains graphite and abundant radial pyrite concretions up to 5 cm in diameter. 

The komatiitic rocks have SiO2 contents of 47 to 67 weight % and MgO contents of 2 to 17 weight %, but 
contain abundant spinifex texture. The Al2O3/TiO2 values of the ultramafic rocks are 17 to 29, and the 
CaO/Al2O3 values of the ultramafic rocks are 2 to 2.5. These ratios, combined with a flat pattern on a primitive 
mantle-normalized multi-element diagram, identify the rocks as aluminum-undepleted komatiites. The higher 
than normal SiO2 content of the komatiites is likely caused by silica alteration after emplacement. All rocks of 
the study area are characterized by negative niobium anomalies. These anomalies are not caused by crustal 
contamination, nor subduction-related processes, but are most likely caused by a heterogeneous deep-mantle 
source where perovskite fractionation of niobium depleted the niobium content of the melt. Based on the close 
spatial association of the ultramafic rocks with tholeiitic and calc-alkalic rocks, as well as the presence of thick 
sequences of deep-ocean mudstones, the geological environment is proposed to be a deep-water rifted arc 
trough, through which a mantle plume of heterogeneous deep-mantle melts ascended. This rifted ocean floor 
was later emplaced on the Superior Province during the accretion of the Wawa Subprovince. 
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Thin Section Descriptions 

Sample FW-15-SH-001 
Field name:  Ultramafic rock 
Field description:  Weathered brown to green with visible spinifex on surface, fine-grained, light grey 

to green, pyrite cubes sparsely within, also thin fracture in-filled with pyrite and a 
white mineral 

Mineralogy:  Sericite: 65%, Quartz: 20%, Calcite: 15%, Opaque minerals: >1%, Actinolite: >1% 
Alteration:  Significantly sericite altered, no primary grains 
Mineralization:  Some opaque minerals (pyrite) fine-grained, black spots throughout sample with 

irregular grain boundaries 
Mineral Description: Significantly altered, no primary minerals or textures observed. Sample is fine 

grained with several veins of altered quartz running through sample (width of 
vein about 1 mm). Irregular grain boundaries observed in many minerals 

Thin Section Description: Sericite: majority of sample is very fine grained, seen as oblong blebs with no set 
boundaries 

Quartz: fine grained throughout groundmass, as well as in medium-grained 
recrystallized blebs and in vein sets throughout the sample. Most grains have 
undulose extinction. Some grains exhibit subgrain boundaries 

Calcite: fine-grained blebs throughout sample. Fairly high relief and sharp 
boundaries with other minerals 

Opaque minerals: fine-grained, black spots throughout sample with irregular 
grain boundaries 

Actinolite: fine grained, seen sparsely in sample as fibrous bundles with sharp 
boundaries with other minerals 

Sample FW-15-SH-002 
Field name:  Gabbro 
Field description:  Weathered surface brown to red, no sulphide staining, some ankerite, fine-grained 

dark grey, pyrite visible but sparse, olivine clusters 
Mineralogy:  Calcite: 30%, Sericite: 20%, Quartz: 10%, Serpentine: 5%, Opaque minerals: >1% 
Alteration:  Sericite, calcite and serpentine 
Mineralization:  Fine to medium grained but sparse in sample. Some grains have irregular grain 

boundaries, whereas others are pseudo-cubic 
Mineral Description: Significantly altered, no primary minerals or textures observed. Sample is fine 

grained with several veins of altered quartz throughout the sample (width of vein 
about 0.5 mm). Irregular grain boundaries observed in many minerals 

Thin Section Description: Calcite: fine grained throughout sample with sharp grain boundaries with other 
minerals 

Sericite: very fine grained in groundmass throughout sample 
Quartz: fine grained in groundmass throughout sample, as well as in thin veins 

(approximately 0.5 mm width). Some grains exhibit undulose extinction and 
subgrain boundaries 

Serpentine: fine grained, sparse in sample. As fibrous bundles with sharp grain 
boundaries with other minerals 

Opaque minerals (pyrite): fine to medium grained, sparse in sample. Some grains 
have irregular grain boundaries, whereas others are pseudo-cubic 



Thin Section Descriptions 
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Sample FW-15-SH-003 
Field name:  Ultramafic rock 
Field description:  Weathered surface light brown to red, spinifex visible (needles 2–4 cm in length), 

fine-grained, light grey, sulphide minerals visible, both disseminated throughout 
and in thin fractures 

Mineralogy:  Calcite: 45%, Serpentine: 25%, Opaque minerals: 10%, Sericite: 10%,  
Actinolite: 5%, Quartz: 5% 

Alteration:  Calcite, sericite and serpentine 
Mineralization:  Fine-grained euhedral opaque grains, likely pyrite 
Mineral Description: Significantly altered, no primary minerals or textures observed. Sample is fine 

grained with several veins of quartz and calcite throughout (width of vein 
approximately 0.3 mm). Grain boundaries all irregular, except opaque minerals, 
many of which are euhedral (square) with a thin rim of actinolite around them 

Thin Section Description: Calcite: very fine grained to fine grained. All high relief with birds-eye extinction. 
Several thin veins throughout. Blebs of alteration calcite throughout 

Quartz: fine grained in groundmass. No veins present 
Sericite: very fine-grained alteration throughout 
Actinolite: fine-grained blebs throughout sample, also as rims around several 

opaque grains 
Opaque minerals: fine grained with irregular grain boundaries and as euhedral 

cubes throughout. Possibly pyrite 
Serpentine: present as several thin veins (approximately 0.5 mm) throughout. 

Also as a fine-grained anastomosing groundmass that separates calcite blebs in 
most of the sample 

Sample FW-15-SH-006-A 
Field name:  Ultramafic volcanic breccia 
Field description:  Weathered brown, fine grained light grey with angular clasts of black chert, blebs 

of sulphide, quartz veins <0.5 mm 
Mineralogy:  Calcite: 45%, Quartz: 20%, Serpentine: 20%, Opaque minerals: 10%, Actinolite: 5% 
Alteration:  Calcite 
Mineralization:  Medium-grained euhedral cubic opaque minerals: likely pyrite 
Mineral Description: Significantly altered, no primary minerals or textures observed. Sample is very 

fine to fine grained and clasts seen in hand sample are not easily observed in thin 
section (irregular, gradational grain boundaries). All grain boundaries are 
irregular. Serpentine occurs as an anastomosing groundmass in between blebs of 
calcite. Larger calcite grains, actinolite and undulose quartz occur as rims on 
opaque grains 

Thin Section Description: Calcite: very fine to fine grained, occurs as blebs, as well as discrete grains 
Quartz: very fine to fine grained. Occurs in groundmass and as rims on opaque 

minerals 
Serpentine: very fine grained, occurs as groundmass in anastomosing pattern and 

as discrete grains 
Opaque minerals: medium-grained cubic euhedra, likely pyrite 
Actinolite: fine grained, occurs as blebs in the groundmass and as rims on opaque 

grains 



Thin Section Descriptions 
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Sample FW-15-SH-006-B 
Field name:  Ultramafic volcanic breccia 
Field description:  Weathered brown, fine grained light grey with angular clasts of black chert, blebs 

of sulphide, quartz veins <0.5 mm 
Mineralogy:  Calcite: 40%, Serpentine: 35%, Quartz: 10%, Opaque minerals: 10%, Actinolite: 5% 
Alteration:  Calcite, quartz and serpentine 
Mineralization:  Fine- to medium-grained euhedral grains, likely pyrite 
Mineral Description: Significantly altered, irregular (no sharp) boundaries between fragments and 

groundmass. Groundmass is mainly fibrous serpentine. Medium-grained euhedral 
opaque grains (likely pyrite) as aggregates in several places in the sample 

Thin Section Description: Calcite: occurs as very fine- to fine-grained blebs throughout sample; also as fine-
grained veins in several portions of the sample 

Serpentine: occurs as a main constituent of the groundmass as anastomosing 
veins surrounding calcite blebs 

Quartz: very fine to fine grained throughout the groundmass and as veins 
Opaque minerals: fine- to medium-grained euhedral cubes, likely pyrite 
Actinolite: occurs as fine-grained blebs in groundmass and as thin rims around 

several opaque grains 

Sample FW-15-SH-011 
Field name:  Ultramafic volcanic breccia 
Field description:  Weathered red and/or brown, fine grained grey with bright green spinifex needles 

(1.5–2 cm in length), pyrite visible throughout 
Mineralogy:  Calcite: 40%, Quartz: 15%, Serpentine: 30%, Opaque minerals: 10%, Actinolite: 5% 
Alteration:  Calcite, quartz 
Mineralization:  Fine- to medium-grained euhedral grains, likely pyrite 
Mineral Description: Significantly altered, irregular grain boundaries, quartz veins. Groundmass is 

mainly blebs of calcite with very fine-grained actinolite blades and serpentine. 
Thin (several mm) spinifex-like texture visible in the hand sample and plane-
polarized light, but difficult to see in cross-polarized light (no specific mineral 
composition of the blades because they are altered) 

Thin Section Description: Calcite: occurs as very fine- to fine-grained blebs and discrete grains in the 
groundmass 

Quartz: fine grained in the groundmass and medium grained in veins. Undulose 
extinction and subgrain boundaries 

Serpentine: fine to very fine grained in the groundmass. Sometimes in an 
anastomosing pattern around calcite blebs, but not as dominant as in other 
samples 

Opaque minerals: fine to medium grained. Fine-grained grains have irregular 
grain boundaries and medium grains are cubic euhedral 

Actinolite: very fine-grained blades in the groundmass and as rims on some 
euhedral opaque minerals 



Thin Section Descriptions 
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Sample FW-15-SH-013 
Field name:  Ultramafic rock 
Field description:  Weathered red to brown, fine grained grey to green with 1–2 cm long spinifex 
Mineralogy:  Calcite: 45%, Quartz: 25%, Serpentine: 20%, Opaque minerals: 10%, Muscovite: 5% 
Alteration:  Calcite, serpentine 
Mineralization:  Coarse-grained euhedral pyrite 
Mineral Description: Significantly altered, irregular grain boundaries. Groundmass is mainly blebs of 

calcite with anastomosing serpentine. Several coarse grains of pyrite 
Thin Section Description: Calcite: occurs as very fine- to fine-grained blebs throughout the groundmass 

Quartz: fine grained in the groundmass, subgrain boundaries and undulose 
extinction visible 

Serpentine: very fine grained in the groundmass, as well as anastomosing around 
blebs of calcite 

Opaque minerals: coarse grains of euhedral pyrite 
Muscovite: very fine-grained blades in the groundmass and associated with 

opaque minerals 

Sample FW-15-SH-021 
Field name:  Ultramafic rock 
Field description:  Weathered red to brown, fine grained grey to green with spinifex (blades up to 

4 cm), pyrite veins 
Mineralogy:  Calcite: 40%, Quartz: 25%, Serpentine: 20%, Opaque minerals: 10%, Muscovite: 5% 
Alteration:  Calcite, serpentine 
Mineralization:  Fine- to medium-grained euhedral grains, likely pyrite 
Mineral Description: Altered, irregular grain boundaries. Groundmass is calcite blebs with interstitial 

serpentine and quartz. Medium euhedral grains of opaque minerals (likely pyrite) 
Thin Section Description: Calcite: occurs as very fine- to fine-grained blebs throughout the groundmass and 

as discrete grains 
Quartz: fine grained in the groundmass, subgrain boundaries and undulose 

extinction visible 
Serpentine: occurs in the groundmass as fibrous wisps and in veins 

(approximately 0.3 mm) 
Opaque minerals: are fine to medium grained in the groundmass, cubic euhedral, 

likely pyrite 
Muscovite: fine-grained along edges of opaque minerals as rims (high 

birefringence, low relief, birds-eye extinction) 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample LM-15-SH-023 
Field name:  Intermediate rock 
Field description:  Weathered white to grey, fine grained light grey 
Mineralogy:  Quartz: 70%, Calcite: 15%, Serpentine: 10%, Opaque minerals: 5% 
Alteration:  Serpentine, calcite 
Mineralization:  Very fine-grained, anhedral grains 
Mineral Description: Significantly altered, irregular grain boundaries. Mostly quartz (72% SiO2 in 

geochemical sample) 
Thin Section Description: Quartz: very fine to fine grained, composes most of the groundmass and as 

discrete grains 
Calcite: fine grained in the groundmass. Irregular grain boundaries of all grains 
Serpentine: occurs as anastomosing thin (0.2 mm) veinlets in the groundmass 
Opaque minerals: very fine grained, associated with anastomosing serpentine 

Sample LM-15-SH-028 
Field name:  Mafic rock 
Field description:  Very fine grained dark grey to black, massive (ultramafic protolith) 
Mineralogy:  Quartz: 85%, Serpentine: 10%, Opaque minerals: 5% 
Alteration:  Silicification 
Mineralization:  Very fine-grained, anhedral grains 
Mineral Description: Mostly quartz (82%) irregular grain boundaries 
Thin Section Description: Quartz: very fine to fine grained, majority of sample. Forms the entire groundmass 

and occurs in short discontinuous veins 
Serpentine: occurs as thin wisps throughout the groundmass 
Opaque minerals: occur as very fine-grained anhedral grains sparsely distributed 

throughout the groundmass 



Thin Section Descriptions 
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Sample LM-15-SH-032 
Field name:  Intermediate rock 
Field description:  Weathered red to brown, fine grained dark grey with spherical green blebs 

throughout. Blebs weathered white on surface 
Mineralogy:  Quartz: 75%, Calcite: 10%, Serpentine: 10%, Opaque minerals: 5% 
Alteration:  Silicification and serpentinization 
Mineralization:  Not present 
Mineral Description: Fragments are all composed of very fine-grained calcite, quartz and serpentine. 

Quartz veins occur interstitial to the fragments. Anastomosing serpentine veinlets 
occur throughout the interstitial material 

Thin Section Description: Quartz: majority of sample. Very fine grained in the groundmass, but also as fine-
grained discrete grains and in veins. Displays undulose extinction and subgrain 
boundaries 

Calcite: occurs as discrete grains in the groundmass. Very fine to fine grained 
Serpentine: occurs very fine grained in veins with an anastomosing pattern 

Sample LM-15-SH-039 
Field name:  Mafic rock 
Field description:  Weathered beige, fine grained dark black to green  
Mineralogy:  Talc: 70%, Serpentine: 10%, Biotite: 10%, Calcite: 5%, Opaque minerals: 5% 
Alteration:  Talc and serpentine 
Mineralization:  Fine-grained euhedral grains 
Mineral Description: Relict olivine grains now composed entirely of talc (olivine-> serpentine-> talc) 

with interstitial biotite and serpentine 
Thin Section Description: Talc: majority of sample, fine grained and infill in relict olivine grains  

(olivine > serpentine > talc) 
Calcite: occurs as fine-grained discrete grains inside relict olivine boundaries 
Serpentine: occurs as fine-grained wavy veinlets that are broken and displaced 

(green to brown pleochroism), also occurs as very fine-grained aggregates in 
and outside of relict grain boundaries 

Biotite: occurs as fine-grained books in the groundmass 
Opaque minerals: occur as fine-grained euhedral grains sparsely distributed 

throughout the groundmass 



Thin Section Descriptions 
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Sample LM-15-SH-044 
Field name:  Intermediate rock 
Field description:  Weathered white to grey, fine grained light grey. Looks brecciated 
Mineralogy:  Quartz: 75%, Chlorite: 10%, Opaque minerals: 10%, Calcite: 5% 
Alteration:  Chlorite and calcite 
Mineralization:  Fine-grained euhedral grains, likely pyrite 
Mineral Description: Majority of sample is quartz with a fine-grained groundmass of quartz and sparse 

calcite, chlorite and opaque minerals. Veins of medium-grained quartz in veins 
(approximately 1 mm) give a fragmental look 

Thin Section Description: Quartz: is fine grained in the groundmass, but is medium grained in veinlets that 
exhibit undulose extinction and subgrain boundaries 

Calcite: is fine grained and sparse in the groundmass and as thin veinlets 
Chlorite: occurs as fine-grained aggregates with medium-relief, dark brown to 

black in cross-polarized light 
Opaque minerals: fine-grained euhedral grains, likely pyrite 

Sample BT-15-SH-052 
Field name:  Mafic rock 
Field description:  Weathered beige to brown, fine-grained dark grey to green, carbonate stringers 

throughout 
Mineralogy:  Serpentine: 60%, Calcite: 20%, Chlorite: 10%, Opaque minerals: 10% 
Alteration:  Serpentine, calcite, chlorite 
Mineralization:  Fine-grained anhedral grains 
Mineral Description: Fragments are actually assimilated sections that appear to be apart. Gradational 

changes between everything. Most of the sample consists of various types of 
serpentine groundmass with aggregates of calcite 

Thin Section Description: Serpentine: makes up the majority of the groundmass, as well as veins in the 
sample. Has deep blue birefringence with a wavy form in the veins 

Calcite: occurs as aggregates in the sample and as veinlets. Aggregates are 
fragmented and roughly 1–2 mm in size; difficult to confirm as they are 
partially assimilated into the groundmass 

Opaque minerals: fine-grained anhedral grains 
Chlorite: occurs as small brown blebs throughout the groundmass, as well as in 

aggregates 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 

Ontario Geological Survey, Miscellaneous Release—Data 374 
© Queen’s Printer for Ontario, 2019 

11 

Sample BT-15-SH-055 
Field name:  Mafic rock 
Field description:  Weathered beige to brown, fine grained grey to green, some carbonate veins 

visible 
Mineralogy:  Calcite: 55%, Plagioclase: 30%, Serpentine: 15%, Talc: 5% 
Alteration:  Calcite, serpentine 
Mineralization:  Very fine-grained anhedral grains 
Mineral Description: Fine to medium grained, everything has very irregular grain boundaries — 

chewed up. Majority of sample is calcite and plagioclase as laths with interstitial 
serpentine, talc and opaque minerals 

Thin Section Description: Calcite: makes up most of the groundmass, present as partially assimilated blebs 
and aggregates throughout 

Plagioclase: medium-grained, partially assimilated plagioclase laths make up a 
large part of the sample 

Serpentine: fine-grained fibrous serpentine is interstitial to calcite and 
plagioclase 

Talc: very fine to fine grained, occurs sparsely in sample interstitial to calcite and 
serpentine 

Sample BT-15-SH-063 
Field name:  Ultramafic rock 
Field description:  Weathered beige to grey, very fine-grained grey with thin black veins throughout, 

also quartz veins 
Mineralogy:  Serpentine: 60%, Calcite: 20%, Chlorite: 10%, Opaque minerals: 10% 
Alteration:  Serpentine, calcite, chlorite 
Mineralization:  Not present 
Mineral Description: Very fine to fine grained, everything irregular grain boundaries. Feathery texture 

within all of sample 
Thin Section Description: Serpentine: fine grained, makes up majority of sample and accounts for feathery 

texture in majority of sample 
Calcite: fine grained, occurs in veins, as well as grains sparse throughout sample. 

Edges jagged and irregular when in contact with serpentine 
Chlorite: fine grained, occurs in veins as discrete grains that are eating into other 

minerals 
Opaque minerals: very fine grained. Seen throughout samples, as well as in thin 

veinlets 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample BT-15-SH-066 
Field name:  Ultramafic volcanic breccia 
Field description:  Weathered beige to grey, fine-grained dark grey to green, grey angular clasts in 

dark grey matrix 
Mineralogy:  Serpentine: 40%, Calcite: 40%, Opaque minerals: 20% 
Alteration:  Serpentine, calcite 
Mineralization:  Not present 
Mineral Description: Very fine to fine grained, all with irregular grain boundaries. Boundaries of 

fragments not sharp. Large aggregates of calcite grains in several interstitial 
spaces between fragments 

Thin Section Description: Serpentine: fine-grained laths, some in a feathery texture, most just straight laths. 
Needle-like, and pervasive throughout the sample 

Calcite: fine to coarse grained, as irregularly shaped grains throughout sample, 
and as large (2 mm) aggregates in the matrix between fragments 

Opaque minerals: fine-grained, subround grains with irregular grain boundaries 

Sample BT-15-SH-067 
Field name:  Ultramafic rock 
Field description:  Weathered beige to grey, fine-grained grey to green 
Mineralogy:  Plagioclase: 35%, Clinopyroxene: 20%, Calcite: 20%, Serpentine: 10%, 

Opaque minerals: 10%, Talc: 5% 
Alteration:  Calcite, serpentine 
Mineralization:  Not present 
Mineral Description: Very fine to medium grained, all with irregular grain boundaries. Clinopyroxene 

grains are still euhedral and distinguishable, but clearly altered. Pyroxene spinifex 
Thin Section Description: Plagioclase: fine-grained laths that are altered, with irregular grain boundaries 

Clinopyroxene: medium-grained euhedral laths; altered at both rims and cores. 
Pyroxene spinifex 

Calcite: sparse, fine grained, present throughout the sample and in thin veinlets 
Serpentine: very fine-grained aggregates in the sample 
Opaque minerals: fine-grained circular grains 
Talc: fine grained, found sparsely throughout the sample 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample TL-16-SH-020 
Field name:  Intermediate volcanic rock 
Field description:  Fine grained light grey to blue with medium-grained phenocrysts of feldspar 

(plagioclase and potassium feldspar) 
Mineralogy:  Plagioclase: 50%, Quartz: 10%, Calcite: 15%, Chlorite: 5%, Sericite: 15%,  

Epidote: >1%, Opaque minerals: 2% 
Alteration:  Greenschist (chlorite, epidote) 
Mineralization:  Not present 
Mineral Description: Very fine to fine grained, most of sample is altered to various alteration minerals, 

difficult to distinguish different minerals in the groundmass. Plagioclase crystals 
display deformation twins and sericitization 

Thin Section Description: Plagioclase: present as medium-grained euhedral crystals that are severely 
altered to sericite; deformation twins present (pinched twins, discontinuous 
twins) 

Quartz: in veins along with calcite and displays subgrain boundaries and undulose 
extinction 

Calcite: in veins along with quartz and as blebs in the groundmass associated with 
ankerite 

Chlorite: in the groundmass, as well as associated with altered plagioclase 
Sericite: alters plagioclase. Very fine- to fine-grained crystals within euhedral 

plagioclase crystals 
Epidote: fine-grained euhedral red crystals in plagioclase crystals 
Ankerite: in “clumps” throughout the thin section, as well as in veins of calcite 

± quartz. Rusty red to brown in cross-polarized and plane-polarized light 

Sample TL-16-SH-025 
Field name:  Mafic volcanic rock 
Field description:  Fine grained grey to blue, veinlets throughout (fracture fill), from 0.5–1 cm in 

thickness. White to yellow to green 
Mineralogy:  Plagioclase: 60%, Calcite: 30%, Chlorite: 10% 
Alteration:  Greenschist (chlorite, sericite) 
Mineralization:  Not present 
Mineral Description: Medium grained, most of the sample is plagioclase that has been altered to sericite. 

Difficult to distinguish between plagioclase crystals because they are so altered 
Thin Section Description: Plagioclase: as euhedral and anhedral medium-grained crystals with some 

deformation twins visible. Grains have undergone sericitization 
Calcite: calcite is present throughout and is mottled and anhedral. Masses of fine-

grained calcite are clumped together. 
Chlorite: medium-grained elongate grains throughout the thin section. Associated 

with both plagioclase and calcite. Likely altered from pyroxene 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample TL-16-SH-026 
Field name:  Gabbro 
Field description:  Medium-grained dark black mafic rock, some sulphide grains, plagioclase, 

pyroxene 
Mineralogy:  Tremolite: 50%, Plagioclase: 20%, Quartz: 10%, Calcite: 5%, Chlorite: 5%,  

Opaque minerals: 5% 
Alteration:  Greenschist (actinolite, chlorite) 
Mineralization:  Pyrite 
Mineral Description: Medium to fine grained, most of the sample is composed of bright green pleochroic 

tremolite with large quartz and altered plagioclase phenocrysts. Myrmekitic 
texture is also common. Opaque minerals are likely pyrite 

Thin Section Description: Tremolite: fine- to medium-grained crystals that are fibrous, elongate, or platy 
and generally anhedral. Composes most of the sample. Occurs with calcite 

Plagioclase: mainly as myrmekitic texture in quartz crystals, some subhedral 
crystals with deformation twins also present in the thin section 

Quartz: mainly as myrmekitic texture with many grains undeformed, no subgrain 
boundaries or undulose extinction present 

Calcite: fine-grained aggregates around opaque minerals and actinolite (twins 
visible within fine-grained crystals) 

Sample TL-16-SH-034 
Field name:  Komatiite 
Field description:  Very fine-grained to fine-grained dark black to green rock. No distinct phenocrysts 

visible. Talcose powdering when hit. Distinct elongate black minerals in a 
pistachio green groundmass in several pseudo-layers (approximately 2 cm thick). 
Green groundmass likely serpentine 

Mineralogy:  Serpentine: 70%, Magnetite: 15%, Pyroxene: 10%, Amphibole: 5% 
Alteration:  Greenschist (magnetite, serpentine) 
Mineralization:  Not present 
Mineral Description: Fine grained, most of sample is altered to serpentine with interstitial magnetite 

throughout in a capillary-like network. Some pyroxene present, although most 
grains are fractured and altered. Serpentine and magnetite are significantly 
altered. Remnant olivine grain present (anhedral with altered edges) 

Thin Section Description: Serpentine: fine to medium grained, makes up most of sample. Blebby and 
continuous throughout 

Magnetite: concentrated in elongate masses, where it appears to have almost 
entirely altered. Also sparsely present throughout 

Pyroxene: medium grained, anhedral, fractured and significantly altered 
Amphibole: fine grained, fibrous, forms fans in small blebs throughout. In 

disequilibrium with serpentine 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample TL-16-SH-041 
Field name:  Conglomerate  
Field description:  Fine-grained groundmass grey to blue with visible black minerals. Fragments 

round to subround with different compositions, some jasper clasts visible (>1 cm 
in diameter) 

Mineralogy:  Quartz: 60%, Chlorite: 20%, Jasper: 5%, Pyroxene: 5%, Plagioclase: 5%,  
Calcite: 5%, Sericite: 5% 

Alteration:  Greenschist (chlorite, sericite) 
Mineralization:  Not present 
Mineral Description: Fine to medium grained, sample is altered to greenschist facies based on 

significant chloritization throughout. Groundmass is chlorite, quartz and 
plagioclase. Fragments of altered pyroxenes, and jasper clasts, are observed in thin 
section 

Thin Section Description: Quartz: present throughout the groundmass as blebs. When as blebs, undulose 
extinction and subgrain boundaries are present 

Chlorite: alters pyroxene crystals, makes up a large part of the groundmass 
Jasper: medium to coarse grained, dark red in plane-polarized light and black in 

cross-polarized light. Altered around edges 
Pyroxene: pyroxene crystals are medium to coarse grained and are being altered 

to chlorite. Distinct crystals have grain boundaries and pieces of unaltered 
pyroxene even though the crystals are now mostly chlorite 

Plagioclase: altered to sericite, with vague twins still present 
Calcite: present alongside chlorite as fine-grained grains 
Sericite: alters plagioclase crystals, very fine to fine grained 

Sample TL-16-SH-051 
Field name:  Komatiite  
Field description:  Fine-grained light grey to blue with thin (>1 mm) black elongate minerals 

throughout (spinifex). No orientation of spinifex, short lengths (>0.5 cm). Chaotic 
emplacement. Not black like peridotite. Light grey like trench komatiites 

Mineralogy:  Calcite: 70%, Talc: 5%, Quartz: 15%, Opaque minerals: 5%, Hematite: 5% 
Alteration:  Greenschist plus significant carbonatization 
Mineralization:  Not present 
Mineral Description: Very fine to fine grained, most of sample is calcite; very fine grained in the 

groundmass and as elongate aggregates, which in hand sample make up spinifex 
texture 

Thin Section Description: Calcite: very fine to fine grained, constitutes most of the sample, present as 
elongate aggregates and in the groundmass. Spinifex needles observed in hand 
sample are entirely altered to calcite 

Talc: fine grained, present as small blebs alongside calcite aggregates 
Quartz: very fine grained in the groundmass 
Opaque minerals: very fine-grained blebs in sparse aggregates throughout the 

sample 
Hematite: fine grained, euhedral, sparse throughout the sample 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 

Ontario Geological Survey, Miscellaneous Release—Data 374 
© Queen’s Printer for Ontario, 2019 

16 

Sample TL-16-SH-053 
Field name:  Pyroxenite 
Field description:  Medium grained, dark grey to green with elongate and/or tabular minerals (not 

spinifex). Tabular minerals are elongate (>1 cm), green with some cleavage 
Mineralogy:  Orthopyroxene: 40%, Clinopyroxene: 30%, Tremolite: 15%, Chlorite: 15% 
Alteration:  Chlorite 
Mineralization:  Not present 
Mineral Description: Medium to coarse grained, mostly pyroxenes. Minor alteration. Chlorite appears 

interstitial to pyroxene crystals 
Thin Section Description: Orthopyroxene: medium to coarse grained, subhedral, minor alteration, crystals 

are fresh 
Clinopyroxene: medium to coarse grained, subhedral, minor alteration, crystals 

are fresh 
Tremolite: medium- to coarse-grained, elongate euhedral crystals 
Chlorite: fine grained, occurs as aggregates interstitial to coarse-grained 

orthopyroxene, clinopyroxene, and tremolite 

Sample TL-16-SH-070 
Field name:  Komatiite 
Field description:  Very fine-grained grey to green with thin (1–2 mm) elongate black spinifex 

needles. Chaotic orientation 0.5–2cm in length 
Mineralogy:  Serpentine: 60%, Chlorite: 15%, Iddingsite: 15%, Talc: 10% 
Alteration:  Serpentine, chlorite, iddingsite 
Mineralization:  Not present 
Mineral Description: Medium- to coarse-grained spinifex needles consisting of a core of chlorite and/or 

talc, rimmed by iddingsite. The groundmass consists of thin serpentine needles in 
a dendritic habit 

Thin Section Description: Serpentine: fine- to medium-grained elongate needles constitute most of the 
groundmass. In both a straight and a dendritic habit 

Chlorite: present as fine- to medium-grained cores of larger spinifex needles 
Iddingsite: rims chlorite and talc in spinifex needles 
Talc: present in the larger spinifex needles alongside chlorite 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample TL-16-SH-071 
Field name:  Peridotite 
Field description:  Medium-grained black to green pseudo-cumulate texture. Black phenocrysts with 

pistachio green interstitial material 
Mineralogy:  Serpentine: 90%, Magnetite: 5%, Calcite: 5%, Talc: >1% 
Alteration:  Serpentine, calcite 
Mineralization:  Not present 
Mineral Description: Fine to medium grained, entire sample is altered to serpentine with minor 

magnetite, talc and calcite 
Thin Section Description: Serpentine: medium-grained rounded aggregates, appear to be in a pseudo-

cumulate texture altered from olivine 
Magnetite: very fine to fine grained, anhedral. Spread sparsely throughout 

pseudo-cumulates 
Calcite: fine grained, present as thin veins separating serpentine cumulates 

(coronae) 

Sample TL-16-SH-074 
Field name:  Komatiite 
Field description:  Northernmost part of outcrop is fine grained grey to green, with phenocrysts of 

fine-grained dark black subround (euhedral) grains. Southernmost part of outcrop 
is fine-grained darker grey to green, no euhedral phenocrysts, but spinifex 
present. Blades up to 3–4 mm thick and 2–3 cm long. Spinifex black and oriented 
(345°N) 

Mineralogy:  Pyroxene: 30%, Chlorite: 30%, Calcite: 10%, Quartz: 10%, Plagioclase: 10%,  
Talc: 5%, Opaque minerals: 5% 

Alteration:  Calcite, chlorite 
Mineralization:  Not present 
Mineral Description: Fine to coarse grained, whole sample is subhedral to anhedral crystals. Significant 

alteration throughout the sample. Pyroxene spinifex appears relatively fresh 
Thin Section Description: Pyroxene: medium to coarse grained, present as anhedral and elongate crystals 

(pyroxene spinifex). Some alteration, although not pervasive or extensive 
Chlorite: fine to medium grained, present in veins and blebs in the groundmass as 

well as in thin veins 
Calcite: fine grained in the groundmass, some aggregates sparsely throughout 
Quartz: fine grained, sparsely throughout the rock and in the groundmass. 

Undulose extinction 
Plagioclase: fine- to medium-grained elongate crystals with some deformed twins 

present 
Talc: fine grained, sparsely distributed throughout the thin section 
Opaque minerals: fine grained, anhedral 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample TL-16-SH-078 
Field name:  Monzonite 
Field description:  Fragmental fine-grained green to grey matrix with hornblende phenocrysts. 

Subround autoliths are red to pink with hornblende phenocrysts throughout. 
Magnetic 

Mineralogy:  Potassium feldspar: 40%, Quartz: 30%, Calcite: 15%, Chlorite: 15% 
Alteration:  Chlorite, calcite 
Mineralization:  Not present 
Mineral Description: Very fine-grained groundmass quartz and potassium feldspar (latter gives the 

sample a reddish-pink colour) with plagioclase phenocrysts throughout as well as 
several calcite veins 

Thin Section Description: Potassium feldspar: coarse-grained phenocrysts and very fine grains in the 
groundmass, with deformation twins 

Quartz: very fine to fine grained, comprises most of the groundmass 
Calcite: fine to medium grained, present in a vein and as sparse grains throughout 
Chlorite: very fine to fine grained in the groundmass 

Sample TL-16-SH-090 
Field name:  Felsic volcaniclastic rock 
Field description:  Fragmental light grey very fine grained. Fragments between 0.3 to 3 cm in 

diameter. Mostly angular, subangular, very siliceous 
Mineralogy:  Quartz: 50%, Calcite: 20%, Chlorite: 15%, Actinolite: 10%, Opaque minerals: 5% 
Alteration:  Chlorite, calcite, actinolite 
Mineralization:  Not present 
Mineral Description: Fragmental, very altered, very fine to fine grained, only a few medium-grained 

minerals (calcite, quartz). Calcite veins throughout 
Thin Section Description: Quartz: fine to medium grained, undulose extinction, subgrain boundaries, 

present in veins with calcite and throughout the groundmass 
Calcite: in the groundmass and in veins and blebs, associated with quartz 
Chlorite: fine grained, as thin veins throughout 
Actinolite: in thin veins separating quartz crystals  



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 
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Sample TL-16-SH-100 
Field name:  Monzonite 
Field description:  Fine- to medium-grained pink rock (magnetic). Phenocrysts of hornblende and 

magnetite, in a pink groundmass 
Mineralogy:  Calcite: 30%, Plagioclase: 20%, Potassium Feldspar: 15%, Chlorite: 15%, 

Magnetite: 10%, Epidote: 10% 
Alteration:  Chlorite, epidote, calcite 
Mineralization:  Not present 
Mineral Description: Very fine grained, fragmental, altered to greenschist facies. Fragments are altered 

to the point where they are similar in grain size and composition to the 
groundmass 

Thin Section Description: Calcite: fine grained in veins and aggregates within the fragments, and throughout 
the groundmass 

Plagioclase: present throughout the groundmass as fine-grained elongate crystals 
Potassium feldspar: very fine grained throughout the groundmass giving the 

sample its red to pink colour 
Chlorite: fine grained, in the groundmass 
Magnetite: fine grained, anhedral, broken crystals 
Epidote: very fine to fine grained, subhedral, throughout the groundmass 

Sample TL-16-SH-057 
Field name:  Peridotite 
Field description:  Fine-grained black to green ultramafic rock with thin pistachio green veinlets 

(very fine-grained light green, serpentine) 
Mineralogy:  Serpentine: 85%, Magnetite: 5%, Pyroxene: 5%, Chlorite: 5% 
Alteration:  Serpentine, chlorite 
Mineralization:  Not present 
Mineral Description: Fine to medium grained. Entire sample is altered to serpentine with minor 

magnetite, pyroxene. Pseudo-cumulate texture present 
Thin Section Description: Serpentine: medium-grained rounded aggregates, appear to be in a pseudo-

cumulate texture altered from olivine 
Magnetite: fine-grained, anhedral to subhedral grains, in aggregates and 

distributed sparsely throughout the thin section 
Pyroxene: fine to medium grained, fractured and altered to serpentine, some 

fresh pyroxene remains 
Chlorite: fine grained, interstitial to serpentine in the groundmass 



Thin Section Descriptions 

Note: A subgrain boundary is a low-angle (<15°) grain boundary.  Abbreviations: cm = centimetre; mm = millimetre. 

Ontario Geological Survey, Miscellaneous Release—Data 374 
© Queen’s Printer for Ontario, 2019 

20 

Sample TL-16-SH-116A 
Field name:  Pyroxenite dike 
Field description:  Medium-grained pyroxenite with tabular grains of pyroxene throughout. There 

are “cobbles” of pyroxenite with hornblende phenocrysts 
Mineralogy:  Clinopyroxene: 40%, Orthopyroxene: 30%, Serpentine: 15%, Chlorite: 10%, 

Opaque minerals: 5% 
Alteration:  Serpentine, chlorite 
Mineralization:  Not present 
Mineral Description: Medium to coarse grained, composed of relatively fresh pyroxenes and serpentine 

after olivine 
Thin Section Description: Clinopyroxene: medium grained, euhedral to subhedral, slightly altered and 

fractured, but mostly fresh 
Orthopyroxene: medium grained, subhedral, slightly altered to serpentine, 

abundant throughout the thin section 
Serpentine: medium grained, within relict olivine crystals 
Chlorite: fine grained, associated with sparse alteration throughout 
Opaque minerals: fine grained, anhedral 

Sample TL-16-SH-116B 
Field name:  Pyroxenite dike 
Field description:  Medium-grained pyroxenite with tabular grains of pyroxene throughout. There 

are “cobbles” of pyroxenite with hornblende phenocrysts 
Mineralogy:  Orthopyroxene: 40%, Clinopyroxene: 40%, Calcite: 10%, Chlorite: 10% 
Alteration:  Chlorite, calcite 
Mineralization:  Not present 
Mineral Description: Fine grained, with several medium-grained orthopyroxene phenocrysts. Most of 

the sample consists of euhedral pyroxene grains with interstitial calcite and 
chlorite 

Thin Section Description: Orthopyroxene: fine to medium grained, present as fine-grained euhedral grains 
throughout sample and as several medium-grained phenocrysts, constitutes 
most of the sample 

Clinopyroxene: fine-grained, euhedral crystals throughout, generally unaltered 
Calcite: fine grained, interstitial to the pyroxenes in the groundmass 
Chlorite: fine grained, in the interstitial material in the groundmass 



Thin Section Descriptions 
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Sample TL-16-SH-117 
Field name:  Ultramafic volcanic breccia 
Field description:  Flow-top breccia unit. One sample is more cobble-like, other is more fragmental 
Mineralogy:  Orthopyroxene: 40%, Clinopyroxene: 40%, Chlorite: 15%, Opaque minerals: 5% 
Alteration:  Chlorite 
Mineralization:  Not present 
Mineral Description: Very fine to fine grained, mostly pyroxene grains 
Thin Section Description: Pyroxene: very fine to fine grained, altered and replaced by other minerals. Some 

aggregates are more intensely altered than others 
Chlorite: fine grained, observed sparsely throughout the thin section 
Opaque minerals: very fine to fine grained, subhedral, sparsely distributed 

throughout 

Sample TL-VK 
Field name:  Vesicular komatiite 
Field description:  Very fine-grained black to green on surface with many vesicles. Fine-grained white 

sediment infilling vesicles 
Mineralogy:  Calcite: 70%, Pyroxene: 10%, Iddingsite: 10%, Serpentine: 10% 
Alteration:  Calcite, serpentine, iddingsite 
Mineralization:  Not present 
Mineral Description: Very fine- to fine-grained, most of sample is calcite (interstitial and filling voids in 

vesicles). Iddingsite is the main alteration mineral. Pyroxenes are present in the 
non-vesicular part of the sample 

Thin Section Description: Calcite: fine-grained, makes up most of the sample and the vesicles in the sample 
Pyroxene: contributes to the non-vesicular part of the rock, fine-grained, very 

altered 
Iddingsite: makes up most of the non-vesicular part of the sample 
Serpentine: fine-grained, present in the non-vesicular part of the sample 
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