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Introduction 

 

The non-granitic rocks of the Seymour Provincial Park area are primarily Lower 

Cretaceous in age (97 to 144 million years) and have been assigned to the Gambier 

Group. “The Gambier Group of the southern Coast Belt was developed on the eastern 

edge of the Wrangellia terrane. A U–Pb zircon age determination from rhyolite 

produced a date of 112.0 ± 0.3 million years” (Lynch 1995). The Gambier Group is 

named after the type locality on Gambier Island and is considered to have formed within 

a volcanic island arc. They consist of intermediate, felsic and mafic volcanic flows and 

pyroclastics which form what Roddick (1965) and Roddick & Hutchison (1973) called 

the Mount Seymour “compound” pendant. They cover 3 x 6 km (2 x 4 miles) from the 

parking lot to First Pump Peak, west to Dog Mountain, and east down to Indian Arm. For 

some unexplained reason the Gambier Group was not involved in the main period of 

regional metamorphism so that its rocks have undergone only medium-grade 

metamorphism with chloritization, sericitization and very minor silicification (Roddick 

1965). The Gambier Group in the Seymour area grades irregularly into plutonic rocks of 

early Tertiary age (~60 million years ago). 

 

The rocks encountered during this tour were various types of pyroclastic volcanics. No 

flow volcanics were recognized. 

 

Rock identifications have been made from hand specimens and using a compound 

binocular microscope. No thin section studies were conducted to confirm those 

identifications.   

 
Stops of interest  

 

The following are descriptions of rocks seen at selected stops of interest on trails from the 

Seymour Provincial Park ski area to the peak of Mt Seymour via Dinkey Peak, First 

Pump Peak & Second Pump Peak (formerly known as Middle Peak and recently renamed 

Tim Jones Peak). Words requiring explanation are shown in bold the first time they are 

used in the text and are defined in the Glossary. See Figure 1 for locations of stops and 

trails and Figure 2 for route and terrain. 
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Figures 1 & 2: Trail map showing Stops described in text and route map showing terrain. 

 

Stop 1. A large granitic glacial erratic lies 18 metres along Dog Mountain Trail from the 

trail head on the left side (Figure 3). There are many such erratics throughout the area 

which have been left stranded by the retreating ice about 12000 years ago. Only those 

that are of different lithology to the bedrock upon which they lie can be definitively 

described as erratics.  

 

Route map 

Mt Seymour 
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Figure 3. Glacial erratic at beginning of Dog Mountain trail. 

 

Stop 2. There are rock exposures on both sides of the lower parts of the Manning Ski 

Run. There are conflicting opinions as to the identification of the rocks at this location. 

This writer’s determination for the rocks is agglomeratic tuff, an air-fall (pyroclastic) 

type of volcanic rock. Ney (1970) describes this rock as volcanic breccia, a flow-type 

volcanic rock. Ney described the rock as follows “flow breccia, simply blocks of lava 

caught up and incorporated in still fluid lava. The fragments are essentially of the same 

composition as the matrix.” 

However, the groundmass in which the clasts lie, contain broken and rounded crystals of 

feldspar and other minerals including obsidian which are indicative of a tuff. Also there 

are no flow textures observed as would be expected if the rock is a flow breccia. 

 

 
Figure 4. Sub-rounded clasts of various types of volcanic  

rock in agglomeratic tuff east side of Manning Ski Run  

 

The clasts in the tuff are primarily angular to sub-rounded fragments of red and grey, 

fine-grained volcanic rock. Other clasts are of well-rounded epidote (Figure 4) 

containing tiny crystals of garnet (probably grossular) and some calcite. The rock 

exposures on the east side of the ski run have larger clasts (Figure 4) than on the west 

side. 

Similar clasts of epidote can be seen at Dinkey Peak (Stop 5) and at many other locations 

during this tour. Ney (1970) and Roddick & Hutchison (1973) described the rounded 

epidote clasts as originally limey cobbles.   
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This writer agrees that the rounded epidote clasts were originally limey fragments and 

further believes they resulted from the destruction of reefs fringing volcanic islands 

during volcanic activity. Their susceptibility to abrasion and recrystallization during 

metamorphism has resulted in the rounded epidote clasts that we see. The presence of 

calcite in the epidote clasts and of minerals containing calcium (i.e. garnet and epidote), 

give further support to their reef origin.  

 

 
Figure 5. Rounded clasts of epidote in agglomeratic tuff east side of Manning Ski Run.  

 

Quartz, calcite, epidote and red jasper veins can be seen at a number of locations either 

side of the Manning Ski Run (Figures 6 and 7). The composition of jasper is micro-

granular quartz often containing impurities such as iron as in this case. The jasper, 

together with the associated quartz and calcite are termed secondary minerals and were 

formed by hydrothermal alteration along fractures after consolidation of the rocks in 

which they lie.  

 

 
Figure 6. Red jasper with cross-cutting quartz and epidote veins in agglomeratic tuff,  

Manning Ski Run. Note angular clast left side of image. 
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Figure 7. Calcite vein, Manning Ski Run. Black dots are lichen apothecia. 

 

Stop 3. Glacial striations at 1040 metres elevation can be seen on Mt Seymour Trail 190 

metres from the intersection with Dog Mountain Trail (Figure 8). Glacial striations are 

rare in the area due to their removal by erosion since the ice retreated. They are best 

preserved on steep or vertical rock faces as in Figure 8. They should not be confused with 

joints which are more common and can also be seen in Figure 8. 

 

 
Figure 8. Glacial striations and jointing on a vertical rock face, Mt Seymour Trail. The striations are 

numerous and parallel left to right in the image. The joints are top to bottom in the image. 

 

Stop 4. Another large granitic erratic can be seen along Dinkey Peak Trail (Figure 9). 

Like other true erratics seen in the area, they show rounding of their edges which is due 

to abrasion against other rock material while being transported by the moving glacier. 
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Figure 9: Glacial erratic of granitic rock, Dinkey Peak trail. 

 

Stop 5. Dinkey Peak: The rock of Dinkey Peak is agglomeratic tuff containing many 

rounded epidote clasts (Figure 10). A patch of thinly laminated (bedded) rock 20 metres 

from the top of the stairs is water deposited volcanic ash as seen at Brockton Point (Stop 

6). Do not confuse the laminations with jointing which is common at this location. A 

number of species of lichen cover many rock surfaces in the Dinkey Peak area and can be 

mistakenly identified as textures in the rock. They include Porpidia spp. (boulder lichens) 

and the brightly coloured Rhizocarpon geographicum (map lichen). 

 

 
Figure 10: Rounded clast of epidote in agglomeratic tuff, Dinkey Peak 

 

Stop 6. Brockton Point: The predominant rock-type at Brockton Point is volcanic ash, 

both massive and bedded. Ney (1970) describes this rock as crystal tuff made up of 

packed and broken feldspars and lithic fragments formed during explosive volcanic 

eruptions of semi-crystalline lava. Unlike other areas described in this self-guiding 

geology walkabout there is a significant absence of epidote clasts except at the entry to 

Brockton Point from the trail where there are a few clasts. One of these clasts has a 

reaction rim of quartz (Figure 11).  
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Figure 11: Quartz-rimmed and rounded epidote clast 

 

At a number of locations over the surface of Brockton Point are stockworks of quartz 

veinlets (Figure 12) and red jasper veins similar to those seen at Stops 2 and 8. 

 

  
Figure 12: Quartz veinlets, Brockton Point 

 
 
 

 

 

 

 
 

 

 

 

 

While most of the rock at Brockton Point is massive volcanic ash, some ash shows 

distinct layering (Figure 13) indicating deposition in quiet water and probably represents 

a small ephemeral lake (Ney 1970).   

 

 

 
Figure 13: Volcanic ash beds, north slope of Brockton Point 

 

Some locations for the bedded (laminated) ash are as follows: 
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1. On the north facing slope of Brockton Point just above the trail. 

2. 9.5 metres north of the Brockton Point sign post. 

3. 8 metres east of the Brockton Point sign post. 

There is a large glacial erratic of granitic rock about 20 metres east of the sign post 

(Figure 14). 

 

 
Figure 14: Glacial erratic of granitic rock, Brockton Point 
 

 

 

 

 
 

 

 

 
 

 

 

Stop 7. Lookout over First Pump Peak between Brockton Point and Elsay Lake turn-off: 

The bedrock is volcanic breccia with large angular fragments of a variety of rock types 

up to 30 cm in diameter (Figure 15). The size of the breccia clasts suggest close 

proximity to a volcanic vent from which they would have been ejected. 

 

 
Figure 15: Very coarse and angular breccia fragments 

 

Stop 8. Ice plucked scree below escarpment, south-east slope First Pump Peak (Figure 

16): Ice plucking has occurred on the down-ice or lee side of First Pump Peak as the 
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glacier passed through the area. The rock is tuff with small rounded clasts of epidote with 

occasional garnet and olivine crystals. One boulder contains a large mass of jasper 

(Figure 17). As described under Stop 1 and in the Glossary, the jasper is a secondary 

mineral formed after the laying down of the tuff in which it lies. 

 

 
Figure 16: Ice-plucked scree below the  

south-east face of First Pump Peak 

 

  
Figure 17: Large jasper mass in a boulder  

within the boulder field shown in Figure 16 

 

Stop 9. A boulder about 100 metres along Elsay Lake trail (Figure 18) is representative 

of the bedrock found in higher ground on the south side of the Elsay Lake trail. The rocks 

at this location consist of fragments up to 2 cm diameter of various types of rock lying in 

a fine tuffaceous groundmass and can be referred to as a lithic tuff. Bedrock on the north 

side of the trail is fine-grained granitic rock. The beginning section of the Elsay Lake trail 

therefore approximates the contact between Gambier Group and the underlying granitic 

rocks. 
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Figure 18: Lithic tuff, Elsay Lake trail seen at Stop 9 

 

Stop 10. First Pump Peak: The whole of First Pump Peak is described as agglomerate by 

Ney (1965). On the north side of First Pump Peak the agglomerate becomes spotted with 

epidote clasts. Some epidote forms spheroidal masses of radiating crystals up to 10 cm 

diameter (Ney 1970). These were probably lime-rich cobbles in the agglomerate as 

described by Roddick & Hutchison (1973) but see my explanation at Stop 2. See Stop 8 

for further description of the geology of First Pump Peak. 

 

Stop 11. As we approach the pass between First Pump Peak and Tim Jones Peak we 

parallel the contact between agglomeratic tuff on the south side and fine-grained granitic 

rock with black hornblende on the north side (described as quartz diorite by Roddick 

1965). This contact may be in part a fault contact.  

 

Stop 12: The presence of the possible fault is indicated by shattered rock and lacey 

quartz veins in the pass between First Pump Peak and Tim Jones Peak (Figure 19). The 

pass therefore represents a zone of erosional weakness forming a topographic low. A 

volcanic dyke has selected the possible fault zone as an easy point of entry. Pyrite in the 

fault zone and the dyke has resulted in a coating of rust (iron oxide) over the rocks which 

can be seen in Figure 19 on the trail right of centre. The iron oxide has no doubt resulted 

from oxidation of pyrite. 
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Figure 19: Pass between First Pump  

Peak and Tim Jones Peak. Rusty rocks  

associated with the possible fault can be  

seen in the centre right of the image  

 

Stop 13. At Tim Jones Peak there is a transition from volcanic rocks to the granitic rocks 

that make up the peak of Mt Seymour.  

 

Stop 14. On the approach to the peak of Mt. Seymour (sometimes referred to as Third 

Peak) at 1413 m elevation is a glacial pavement of granitic rocks which have been 

intruded by at least two approximately 3 metre thick dykes of fine-grained dark volcanic 

rock probably of basaltic composition.  

 

Stop 15. The peak of Mt. Seymour (1454 m) is of granodiorite with purplish quartz. At 

the north end of the peak of Mt. Seymour is another outcrop of Gambier Group. On the 

northwest side of the summit of Seymour Peak there are several small veins of quartz 

with pyrite and black magnetite cutting across in a northeasterly direction. 

 

Concluding thoughts: 
 

Because of the low degree of metamorphism of the volcanic rocks of the Mount Seymour 

pendant we are in the fortunate position of being able to recreate a reasonably accurate 

geological scenario for their formation. This is not the case elsewhere in the Wrangellian 

rocks of the North Shore where metamorphism has been of a much higher grade; so high 

in fact that most of the clues as to the formation of the rocks are lost. What we see in the 

Mount Seymour Pendant is evidence of violent volcanic activity where volcanoes spewed 

forth vast quantities of fragmental material such as ash, tuff and rock fragments. There is 

little or no evidence of the more passive type of volcanic activity such as lava flows.    

We need never worry about a reenactment of this scenario in the Seymour area as the 

rocks are now thousands of kilometres and millions of years removed from the geological 

forces that created them. 
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Glossary: 
 

Accretion: A process by which rock material (terrane) is added to a tectonic plate. This 

material may be sediment, volcanic arcs, seamounts or other igneous features. 

Agglomerate: A volcanic rock consisting of rock fragments that are ejected during 

explosive volcanic eruptions. Although they closely resemble sedimentary 

conglomerates, agglomerates are pyroclastic igneous rocks that consist almost wholly of 

angular or rounded rock fragments of varying size and shape. Fragments are usually 

poorly sorted in a tuffaceous matrix. The term is more frequently applied to volcanic 

ejecta that show some degree of rounding due to rotation. Less rounded fragments of 

ejecta are more commonly described as volcanic breccia rather than agglomerate 

although the term agglomerate may be used for both types. 

Andesite: An extrusive igneous, volcanic rock, of intermediate composition, with 

aphanitic to porphyritic texture. In a general sense, it is intermediate in composition 

between basalt and dacite, and ranges from 57- 63% silicon dioxide (SiO2). The mineral 

assemblage is typically dominated by plagioclase plus pyroxene and/or hornblende. 

Aphanitic: Crystals of a rock not visible to the naked eye because the extruded magma 

has cooled quickly, so preventing formation of large crystals. Examples of aphanitic 

igneous rocks include basalt, andesite and rhyolite. 

Ash: Volcanic ash consists of fragments of pulverized rock, minerals and volcanic glass, 

created during volcanic eruptions and measuring less than 2 mm (0.079 inches) in 

diameter. The term volcanic ash is also often loosely used to refer to all explosive 
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eruptive products (correctly referred to as tephra), including particles larger than 2 mm. 

Volcanic ash is formed during explosive volcanic eruptions when dissolved gases 

in magma expand and escape violently into the atmosphere. The force of the escaping gas 

shatters the magma and propels it into the atmosphere where it solidifies into fragments 

of volcanic rock and glass.  

Basalt: A fine-grained igneous rock with generally 45-55% silica and less than 

65% feldspar in the form of plagioclase. It is the most common volcanic rock type on 

Earth, being a key component of oceanic crust  

Bedded: Layers of particulate rock separated by breaks called bedding planes. The 

sedimentary "bed" is the basic unit or fundamental building block of stratigraphy. 

Generally applied to sedimentary strata but may also be used for volcanic flows or ash 

layers. 

Breccia: A rock composed of broken fragments of minerals or rock cemented together by 

a fine-grained matrix that can be either similar to or different to the composition of the 

fragments. See flow breccia. 

Chloritization: Chemical alteration of such minerals as olivine and biotite to chlorite. 

Alteration is defined as any change in the mineralogic composition of a rock brought 

about by physical or chemical means, especially by the action of hydrothermal fluids.   

Clast: A piece or fragment of pre-existing rock or mineral lying within another rock. 

Crystal tuff: Consolidated and indurated volcanic ash in which crystal fragments 

predominate. 

Dacite: An igneous, volcanic rock with fine-grained to porphyritic texture intermediate in 

composition between andesite and rhyolite. Mineralogically it consists mostly 

of plagioclase feldspar with biotite, hornblende, and pyroxene as secondary minerals.   

Diapir: A type of geologic intrusion in which a more mobile and deformable material is 

forced into brittle overlying rocks. In our case this applies to igneous magma. 

Dike (Dyke): A sheet of rock that formed in a joint or along a fault in a pre-existing rock 

body. Dikes can be either magmatic or sedimentary in origin. Magmatic dikes form 

when magma intrudes into a crack, then crystallizes as a sheet intrusion, either cutting 

across layers of rock or through an unlayered mass of rock. Clastic dikes are formed 

when sediment fills a pre-existing crack.  

Diorite: An intrusive igneous rock composed principally of the silicate minerals 

plagioclase feldspar (typically andesine), biotite, hornblende, and/or pyroxene. The 

chemical composition of diorite is intermediate, between that of mafic gabbro and felsic 

granite. 

Epidote: A Ca, Al, Fe silicate mineral of secondary origin. 

Erratic: A piece of rock that has been transported by a glacier to a different area; it is left 

behind when the ice melts. Glacial erratics give us information about the direction of ice 

movement and distances of transport. They can be any size from small pebbles to large 

boulders the size of a house. 

Exotic terrane: A piece of the Earth’s crust bounded by major faults that has merged 

with another land mass that usually has a separate and entirely different geological 

history. 

Extrusive igneous: Rocks that form when magma reaches the Earth's surface and cools 

quickly. Most extrusive rocks have small crystals due to the rapid drop in temperature at 
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or near the surface. Examples include basalt, rhyolite, andesite, and obsidian. Also 

called volcanic rock. 

Fault: A planar fracture or discontinuity in a volume of rock across which there has been 

significant displacement as a result of rock-mass movement. 

Fault contact: The planar surface between two different geological units is called a 

contact. If that planar surface becomes a fault then it is called a fault contact. 

Feldspar: A suite of rock-forming K, Al, Na, Ca silicate minerals that make up 60% of 

the Earth’s crust. 

Felsic: Silicate minerals, magma, and rocks which are enriched in the lighter elements 

such as silicon, oxygen, aluminium, sodium, and potassium. They are usually light in 

color and have specific gravities less than 3. The most common felsic rock is granite. The 

term "felsic" combines the words "feldspar" and "silica". 

Flood basalts: High volume eruptions of basalt that flood vast areas of the Earth the 

result of mantle convection through hot spots.  

Flow breccia: Lava flows containing fragments or clasts of themselves resulting from 

processes within a lava flow acting during movement of semisolid or solid lava. 

Flow volcanics: Molten rock generated by geothermal energy and expelled through 

fractures in planetary crust or in an eruption, usually at temperatures from 700 to 

1,200 °C (1,292 to 2,192 °F). The resulting structures after solidification and cooling can 

be described as lava.  

Glacial Pavement: Large flat area of ice-smoothed bed-rock. 

Granoblastic: An equigranular texture of a rock in which crystals adopt a polygonal 

morphology with grain triple junctions of approximately 120 degrees.   

Granodiorite: A coarse-grained intrusive igneous rock similar to granite, but containing 

more plagioclase feldspar than orthoclase feldspar. Granodiorite has greater than 

20% quartz by volume and between 65% to 90% of the feldspar is plagioclase. It is 

the intrusive igneous equivalent of the extrusive igneous rock dacite. 

Granulites: Medium to coarse–grained metamorphic rocks that have experienced high 

temperature metamorphism. Granulites are composed mainly of feldspars, sometimes 

associated with quartz and anhydrous ferromagnesian minerals, with granoblastic texture 

and gneissose to massive structure. 

Grossular garnet: Grossular is a member of the garnet group of minerals and is the 

groups most varicoloured form, occurring in almost all colours except blue. When 

occurring in metamorphosed limey rocks it is usually red. Its chemical composition is 

calcium, aluminium silicate Ca3Al2(SiO4)3. 

Hornblende: An isomorphous mixture of three minerals; a calcium-iron-magnesium 

silicate, an aluminium-iron-magnesium silicate, and an iron-magnesium silicate. 

Hydrothermal: When hot water contributes to changes in rocks, including mineral 

alteration and formation of veins. 

Igneous province: Also known as large igneous province (LIP) is an extremely large 

accumulation of igneous rocks; both intrusive and extrusive. The source of many or all 

LIPs is attributed to mantle plumes or to processes associated with plate tectonics.  

Intermediate composition: Chemical composition of a rock that has 52-63 wt % SiO2 

being intermediate between felsic and mafic compositions. Typical intermediate rocks 

include andesite, dacite and trachyandesite among volcanic rocks and diorite and 

granodiorite among plutonic rocks.  
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Island arc: A type of archipelago, often composed of a chain of volcanoes, with arc-

shaped alignment, situated parallel and close to a boundary between two converging 

tectonic plates. 

Isomorphous: Similarity of crystal structure between two or more distinct substances. 

The substances sometimes crystallize together in a solid solution. 

Jasper: An aggregate of micro-granular quartz and/or chalcedony and other mineral 

phases, is an opaque, impure variety of silica, usually red, yellow, brown or green in 

color; and rarely blue. The common red color is due to Fe
+++

 inclusions.  

Joint: A fracture of natural origin in a layer or body of rock that lacks any visible or 

measurable movement parallel to the plane of the fracture. Although they can occur 

singly, they most frequently occur as joint sets and systems. A joint set is a family of 

parallel, evenly spaced fractures formed as a result of plate tectonics or overburden 

unloading.  

Laminated: Small scale layering that occurs in sedimentary rocks. Lamination is often 

regarded as planar structures one centimetre or less in thickness, whereas bedding layers 

are greater than one centimeter. 

Lithic: Pertaining to or consisting of stone. 

Lithic tuff: A tuff that is mostly crystalline rock fragments. 

Lithology: The physical characteristics of a rock, including colour, composition, 

and texture (noun). The study of rocks (verb). 

Mafic: An adjective describing a silicate mineral or rock that is rich in magnesium and 

iron; the term is a portmanteau of the words "magnesium" and "ferric". Most mafic 

minerals are dark in color and the relative density is greater than 3. Common rock-

forming mafic minerals include olivine, pyroxene, amphibole, and biotite. Common 

mafic rocks include basalt, dolerite and gabbro. In terms of chemistry, mafic rocks are on 

the other side of the rock spectrum from the felsic rocks. The term roughly corresponds to 

the older basic rock class. 

Magnetite: With the chemical formula Fe3O4, it is one of the oxides of iron. Small grains 

of magnetite occur in almost all igneous and metamorphic rocks. Magnetite is black or 

brownish-black with a metallic luster. It is the most magnetic of all the naturally-

occurring minerals on Earth. 

Mantle: The layer of the Earth that lies between the crust and the outer core of the Earth. 

It is a silicate rocky shell with an average thickness of 2886 kilometres. 

Mantle plume: An upwelling of molten rock within the Earth's mantle, It has its origin at 

the core/mantle boundary and rises through the Earth's mantle becoming a diapir in the 

crust. They are thought to be the cause of volcanic centers known as hotspots and 

probably also to have caused flood basalts. Two of the best known locations that fit the 

mantle plume theory are Hawaii and Iceland.  

Obsidian: A naturally occurring volcanic glass formed as an extrusive igneous rock. It is 

produced when felsic lava extruded from a volcano cools rapidly with minimal crystal 

growth. In a pyroclastic scenario, obsidian fragments can be incorporated into tuffaceous 

rocks. 

Oceanic plateau: A large, relatively flat submarine region that rises well above the level 

of the seabed. Both oceanic plateaus and continental flood basalts are thought to 
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be formed by rapid, voluminous eruptions that occur when the 'head' of a newly 

born mantle plume ascends to the base of the lithosphere. 
Pendant: A mass of country rock that projects downward into and is entirely surrounded 

by an igneous intrusion such as a batholith or other pluton. 

Plagioclase: An important series of tectosilicate minerals within the feldspar family. 

Plagioclase is a solid solution series, more properly known as the plagioclase feldspar 

series. The series ranges from albite to anorthite endmembers (with respective 

compositions NaAlSi3O8 to CaAl2Si2O8), where sodium and calcium atoms can substitute 

for each other in the mineral's crystal lattice structure. Plagioclase in hand samples is 

often identified by its polysynthetic twinning or 'record-groove' effect. Plagioclase is a 

major constituent mineral in the Earth's crust, and is consequently an important 

diagnostic tool in petrology for identifying the composition, origin and evolution of 

igneous rocks. Plagioclase is also a major constituent of rock in the highlands of the 

Earth's moon. 

Plate: Pieces of the Earth’s crust that move in relation to one another. 

Plucking: As a glacier moves, friction and pressure cause the basal ice of the glacier to 

melt and infiltrate joints (cracks) in the bedrock. The freezing and thawing action of the 

ice enlarges, widens, or causes further cracks in the bedrock as it changes volume across 

the ice/water phase transition (a form of hydraulic wedging), gradually loosening the rock 

between the joints. This produces large pieces of rock called joint blocks which can be 

deposited on the lee side of topographic high areas. 

Porphyritic: A rock that has a distinct difference in the size of the crystals, with at least 

one group of crystals obviously larger than another group. Porphyritic rocks are formed 

when a column of rising magma is cooled in two stages. In the first stage, the magma is 

cooled slowly deep in the crust, creating the large crystal grains, with a diameter of 2 mm 

or more. In the final stage, the magma is cooled rapidly at relatively shallow depth or as it 

erupts from a volcano, creating small grains that are usually invisible to the unaided eye. 

Pyrite: Iron pyrite is an iron sulfide with the chemical formula FeS2. Pyrite is considered 

the most common of the sulfide minerals. Pyrite's metallic luster and pale brass-yellow 

hue give it a superficial resemblance to gold, hence the well-known name of “fool's 

gold”. Pyrite as tiny crystals is ubiquitous as an accessory mineral throughout the rocks 

of the Mount Seymour pendant.  

Pyroclastics or pyroclasts: Rocks formed by the accumulation, deposition and finally 

consolidation of fragmental volcanic materials (tephra) ejected during explosive 

eruptions. Some examples of pyroclastic rocks are tuffs and agglomerates.  

Pyroxene: The most significant and abundant group of rock-forming ferromagnesian 

silicates. They are found in almost every variety of igneous rock and also occur in rocks 

of widely different compositions formed under conditions of regional and contact 

metamorphism. 

Quartz diorite: An igneous, plutonic (intrusive) rock, of felsic (light-coloured igneous 

rock) composition, with phaneritic (coarse-grained) texture. Feldspar is present 

as plagioclase (typically oligoclase or andesine) with 10% or less potassium 

feldspar. Quartz is present at between 5% and 20% of the 

rock. Biotite, amphiboles and pyroxenes are common dark accessory minerals. 
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Reaction rim: A genetic term for a border of secondary minerals formed at the margin of 

a primary mineral grain or clast. Its presence implies that the secondary minerals have 

formed as a result of reactions between the primary grain or clast and the adjacent rock. 

Rhyolite: An igneous, volcanic rock, of felsic (silica-rich) composition (typically > 69% 

SiO2). It may have any texture from glassy to aphanitic to porphyritic. The mineral 

assemblage is usually quartz, sanidine (potassium feldspar) and plagioclase. 

Scree: A collection of broken rock fragments at the base of crags, 

mountain cliffs, volcanoes or valley shoulders that has accumulated through 

periodic rockfall from adjacent cliff faces.  

Secondary minerals: A mineral formed by the alteration of a pre-existing primary 

mineral in an igneous rock. Minerals which have crystallized from a magma are stable 

only at high temperature and can readily alter to low-temperature, secondary minerals 

when a fluid, e.g. water, is introduced into the rock system. The fluid acts as a catalyst to 

initiate the alteration reaction. Most secondary minerals are hydrated silicates. 

Sericitation: The hydrothermal or metamorphic alteration of a mineral such 

as plagioclase to sericite, a white mica. 

Silicification: A process in which the original minerals of a rock become replaced by 

silicate minerals. This process is caused by the flow of aqueous silica solution through 

the rocks pore spaces and over its surface. 

Spheroidal: Shaped like a sphere but not perfectly round. 

Stockwork: A complex system of structurally controlled or randomly oriented veins. 

Strike-slip faulting: Strike-slip faults are vertical (or nearly vertical) fractures in the 

Earth’s crust where opposing blocks of rock have mostly moved horizontally. If the block 

opposite an observer looking across the fault moves to the right, the slip style is termed 

right lateral; if the block moves to the left, the motion is termed left lateral. 

Tectonics: The process that controls the structure and properties of the Earth's crust and 

its evolution through time. In particular, it describes the processes of mountain building, 

the growth and behavior of the strong, old cores of continents known as cratons, and the 

ways in which the relatively rigid plates that constitute the Earth's outer shell interact 

with each other. 

Tectonic plate: A piece of the Earth's crust and uppermost mantle together referred to as 

the lithosphere. The plates are around 100 km (62 mi) thick and consist of two principal 

types of material: oceanic crust(also called sima from silicon and magnesium) 

and continental crust (sial from silicon and aluminium). There are currently 7 major and 

10 minor plates making up the crust of the Earth. 

Tectosilicate: Framework silicates which have a three-dimensional framework of silicate 

tetrahedra with SiO2 or a 1:2 ratio. This is the largest mineral group comprising nearly 

75% of the crust of the Earth. Tectosilicates, with the exception of the quartz group, are 

aluminosilicates. 

Tephra: Fragmental rock material ejected during a volcanic eruption regardless of 

composition, fragment size or emplacement mechanism. There are three types of tephra 

classified according to size: ash, lapilli and bombs. Tephra, after deposition and 

consolidation, is called pyroclastic rock.  

Terrane: A fragment of crustal material formed on, or broken off from, one tectonic 

plate and accreted or "sutured" to crust lying on another plate. The crustal block or 

fragment preserves its own distinctive geologic history, which is different from that of the 
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surrounding areas – hence the term "exotic" terrane. The suture zone between a terrane 

and the crust it attaches to is usually identifiable as a fault. Not to be confused with 

“terrain” which refers to topographic relief. 

Trachyandesite: An extrusive igneous rock with a composition 

between trachyte and andesite. It has little or no free quartz, but is dominated by 

alkali feldspar and sodic plagioclase along with one or more of the 

following mafic minerals: amphibole, biotite or pyroxene. Small amounts 

of nepheline may be present and apatite is a common accessory mineral. 

Trachyandesitic magma can produce explosive Plinian (Vesuvian) eruptions, such as 

happened at Tambora in 1815. 

Trachyte: An igneous volcanic rock with an aphanitic to porphyritic texture. It is the 

volcanic equivalent of syenite. The mineral assemblage consists of essential alkali 

feldspar; relatively minor plagioclase and quartz or a feldspathoid such as nepheline may 

also be present. 

Tuff: Rock consisting of consolidated volcanic ash ejected from the vent of a volcano 

during an eruption. 

Unconformity: A buried erosional or non-depositional surface separating 

two rock masses or strata of different ages, indicating that sediment deposition was not 

continuous. In general, the older layer was exposed to erosion for an interval of time 

before deposition of the younger, but the term is used to describe any break in 

the sedimentary geologic record. 

Unloading: The removal of great weights of rock or ice that lie on the surface which may 

happen through rising temperatures that melt ice sheets, erosion by wind, water or ice or 

tectonic uplift. The process releases pressure on underlying rocks and causes them to 

expand upward and crack at the surface. 

Volcanic breccia: See breccia. 

Volcanic island arc: A chain of oceanic volcanoes positioned in an arc shape as seen 

from above. They result from the subduction of an oceanic tectonic plate under another 

tectonic plate, and often parallel to an oceanic trench. A well-known example is the 

Aleutian Islands off south-west Alaska to Kamchatka in Russia. The arcuate form is 

related to the curvature of the Earth’s surface. 

Wrangellia or Wrangellian Terrane: A land mass originally formed as an oceanic 

plateau of flood basalts and later as a volcanic island arc in Devonian to mid-Jurassic 

time (354 to 180 million years ago) and may have originated at latitude 10
o
 to 17

o
 in the 

Pacific Ocean. By plate movements, accretion and strike-slip faulting it was brought to 

its present location 100 to 150 million years ago. Its present extent is from Alaska 

through southwestern Yukon and along the Coast of British Columbia and possibly to 

Oregon forming a large igneous province 2500 km (1552 miles) long. The Mount 

Seymour volcanic rocks described here represent the Island arc phase of Wrangellian 

evolution. 

 


