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PALEOZOIC ROCKS 

Devonian Sicker Group 
On Saltspring Island the Sicker Group includes mafic volcanic rocks of the Nitinat 

Formation that are intruded by granitic rocks of the Saltspring Intrusive Suite (357-369 
Ma), felsic tuff of the McLaughlin Ridge Formation (354 Ma), calcareous argillite of the 
Fourth Lake Formation (354 Ma) and gabbro sills (226-229 Ma; all isotopic age data 
from Sluggett, 2003).  

 
Nitinat Formation 
The Nitinat Formation occurs north of Fulford valley and is made up of massive and 

fragmental volcanic rocks with conspicuous equant crystals of clinopyroxene some of 
which have been altered to hornblende while retaining pyroxene morphology.  The 
pyroclastic rocks are good recorders of deformation fabrics (Photo 1). Many excellent 
examples can be found of clasts that have been stretched into elongate and flattened 
‘saucer’ shapes ranging from 10 cm to 20 cm in maximum dimension (Photo 2).  One 
such example can be seen in Beaver Point Park near the high tide line. No well bedded 
sections of Nitinat Formation were distinguished during the course of mapping. 
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Saltspring Intrusive Suite  
There are several phases of Saltspring Intrusive Suite granitoid rocks present on the 

island. Some phases show characteristics of high-level sub-volcanic intrusion, such as 
corroded quartz grains with beta-quartz morphology. Different intrusive phases were not 
separated in the present mapping.  

Granitic rocks of the Saltspring Intrusive Suite cut the Nitinat Formation. Near sea 
level south of Erskine Point, a narrow hornfels zone is well displayed.  Several old 
prospect pits with rusty outcrops containing pyrite are located along the intrusive contact 
between Baynes Peak and Erskine Point.  

 

 
Photo 1.  Small folds in Nitinat pyroclastic breccia. Baders Beach.  

  UTM 0458497 E: 5411097 N 

 
Photo 2.  Deformed pyroclasts within pyroxene-phyric pyroclastic breccia of Nitinat Formation near             

Baders Beach.  
UTM 0458109 E: 5410765 N 
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McLaughlin Ridge Formation 

Other than one small area of a few hectares near the mouth of Maxwell Creek, the 
McLaughlin Ridge Formation occurs immediately south of the Fulford valley. At 
Maxwell Creek, it is in gradational contact with rocks of the Nitinat Formation. The 
formation is comprised of distinctive feldspathic volcanic greywacke, cherty crystal tuff 
(Photo 3), and a spectacular pyroclastic breccia. Near the Mount Bruce television towers 
and the Musgrave road, the breccia is particularly well displayed.  This breccia can be 
distinguished from the Nitinat pyroclastic rocks by the absence of pyroxene crystals in 
the McLaughlin Ridge Formation (Photo 4). 

 

 
Photo 3.  Crystal tuff of McLaughlin Ridge Formation. The yellow pencil is parallel to cleavage, and 

the pink pencil is parallel to upright bedding (view toward 330o).   
UTM  0465129 E: 5400644 N 
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Photo 4.  Pyroclastic breccia, McLaughlin Ridge Formation at Mt. Bruce Helipad. Unlike pyroxene--

phyric Nitinat Formation. pyroclastic rocks, these are not pyroxene-phyric. 
UTM 0462328 E: 5401524 N. 
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Carboniferous-Permian Buttle Lake Group 
On Saltspring Island, the Buttle Lake Group appears only in the Mount Tuam – 

Mount Sullivan – Cape Keppel area to the south of Fulford valley where it is represented 
by the Fourth Lake Formation.  This formation consists mostly of black slaty argillite and 
minor cherty tuff. The argillite is slightly calcareous in places but attempts to subdivide it 
into mappable units based on these criteria were not successful. Outcrop-scale folds are 
abundant (Photos 5 and 6). 

 

 
Photo 5.  Fold in Fourth Lake Formation calcareous argillite at the shoreline near the end of Maxam 

Road. View is toward 290o.  
UTM:  0466896 E: N5397110. 

 



6 
 

 
Photo 6.  Small scale folding in Fourth Lake Formation, adjacent view of Photo 5 (towards 290o). 

UTM  E0466896: N5397110 

 

Triassic Rocks 

Mount Hall gabbroic sills 
Mount Hall gabbro sills intrude both the McLaughlin Ridge and Fourth Lake 

formations and are folded with these rocks. In many places, the sills display spectacular 
examples of glomeroporphyritic texture, especially near their inferred upper contacts. In 
these exposures, aggregated groups of feldspar crystals clump together to give the 
appearance of white flowers between one and three centimeters in diameter.  These rocks 
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have been variously referred to as “flower porphyry”, “flower gabbro” and 
“chrysanthemum stone”. Localities with well developed flower porphyry textures are 
shown on the map. In some places the gabbro is pegmatitic containing coarse blades of 
hornblende. 

Mount Hall gabbro sills of Saltspring Island are very similar to sills described at 
localities on Vancouver Island and at a variety of places within the widespread 
Karmutsen Formation. Whole rock chemistry from sills at all localities is uniform 
(Massey, 1992; Mallalieu et al., 1984) so all of the gabbro sills are assumed to be the 
product of one uniform magmatic source and intrusive episode. 

  

CRETACEOUS ROCKS 

Upper Cretaceous Nanaimo Group 
Nanaimo Group rocks on Saltspring Island are represented by eleven formations 

consisting of alternating turbiditic shales, sandstones, and conglomerates. These rocks 
have been thoroughly studied and described by numerous workers, the most notable 
authors are England, Mustard, and Massey. Readers wanting more detailed descriptions 
should consult publications by these authors, the references for which can be found at the 
end of this document.  

Black shale dominates the Haslam, Ganges, Cedar District, Northumberland, and 
Spray formations. All display graded bedding and numerous other features of turbidites 
that have been deposited in deep water by submarine density currents. Fossils of 
ammonites and bivalves can be found in many of turbidite units, commonly in the cores 
of carbonate-rich concretions. Well-developed facing indicators within these turbidite 
units permit recognition of overturned beds.  

Sandstone- and conglomerate-dominated formations include the Benson, Comox, 
Extension, Protection, DeCourcy, and Geoffrey. They are commonly massive, although 
the Extension has well-defined sandstone sub-units both above and below the main 
conglomerate and the Geoffrey sandstone includes a discontinuous internal layer of 
coarse conglomerate.  The Benson conglomerate, originally designated as a formation at 
the base of the Comox by Clapp (1912), has been reduced to member rank by Muller and 
Jeletzky (1970) but is treated here as a formation because of its extensive development on 
Saltspring Island.   

The Benson Formation lies with angular unconformity atop the Sicker and Buttle 
Lake Groups. It varies greatly in thickness.  The thickest sections are at Baynes Peak; 
farther northwest it becomes progressively thinner. As far northwest as Maxwell Creek it 
has all but disappeared, with only rare exposures deep in the creek gully. East of Baynes 
Peak, the Benson occurs as small patches along the unconformity, as can be seen along 
the sea shore south of Cusheon Creek, at Beaver Point, and an isolated exposure near 
Eleanor Point. Variable thickness and irregular distribution of the Benson Formation 
suggests that this conglomerate filled depressions atop an irregular paleosurface. 
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Photo 7. The unconformity between the Nanaimo Group Comox Formation and the Nitinat 

Formation on Russel Island. The dashed white line traces the unconformity. Nitinat below, 
Comox above. UTM E0470219: N5399627. 

DEFORMATION  
Centimetre-scale isoclinal folds with gentle northwest axial plunges are common 

within the Sicker and Buttle Lake Groups (Photos 1, 5, 6). Folds with wavelengths of 10 
to 15 meters are less common, occurring in isolated outcrops. At the map scale, the 
structures outline tight to nearly isoclinal major folds trending northwest, as do all the 
fold structures on Saltspring Island. This approximate parallelism does not necessarily 
imply contemporaneity with folds affecting Cretaceous strata. 

Deformational events 
Three phases of deformation may be recorded by the oldest strata, the Nitinat 

Formation of Saltspring Island. These rocks are much more foliated and schistose than 
either the 354 Ma McLaughlin Ridge or the Fourth Lake formations and may be cut by 
the Saltspring Intrusive Suite (357-369 Ma). Thus, a pre-Late Devonian deformation is 
suggested. This intense deformation is well developed in Nitinat Formation rocks on 
Russel Island, Beaver Point, and the shore line south of Maxwell Creek. 

A succeeding deformational event affects rocks as young as the Triassic Mount Hall 
gabbro. South of the mouth of Maxwell Creek, at Baders Beach, the deformed gabbro 
sills are truncated by the sub-Cretaceous unconformity. These sills are interpreted to have 
been emplaced while the enclosing Fourth Lake Formation sediments were horizontal and 
later folded together with the sediments. This interpretation is based upon 
glomeroporphyritic textures that are believed to have been developed near the pre-
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folding, upper sill contacts. Such an interpretation is supported by facing directions in the 
enclosing volcanic sediments and shales. Thus, folding that affected the gabbros along 
with the enclosing McLaughlin Ridge and Fourth Lake formations must have occurred 
between Triassic and Cretaceous times. 

The youngest folding event affects Cretaceous Nanaimo Group rocks and must have 
been superimposed on the older folds within rocks of the Sicker and Buttle Lake Groups. 
Well-layered Nanaimo Group rocks have been deformed by northwest-trending folds, 
some with limbs overturned toward the northeast.  

Layer-parallel thrust faults can be identified locally where older rocks have been 
placed over younger rocks. The Ganges thrust, which follows the Ganges-Booth Bay 
valley, dips to the northeast. So too does the Fulford Fault, a thrust fault along the 
northeast side of the Fulford valley, which places the Saltspring Intrusion over the 
younger Haslam Formation shale. Another fault, designated the Gulf Islands Fault 
(Journeay and Morrison, 1999) separates Haslam shale in the Fulford valley from 
McLaughlin Ridge volcanic rock on the south side of Fulford valley.  This faults dips to 
the southwest and is most simply interpreted as a high angle thrust fault, but clear 
evidence of the relative sense of motion was not found. 

Faults that trend northeast cut all the map units. Perhaps the most conspicuous is the 
St. Mary Lake Fault, which produces an apparent sinistral offset of the Geoffrey 
Formation in the neighbourhood of St. Mary Lake. However, kinematic evidence for the 
sense of offset is lacking. Numerous other faults, too small to show at a scale of 1:25,000, 
occur throughout the island. Many of these belong to another set of faults which show 
evidence of small-scale dextral strike-slip motion without map-scale offsets. 

 

LOCATIONS OF OUTCROPS AND WATER WELLS 
More than 1600 outcrops were examined while mapping. All were located by means 

of a hand-held GPS. Most GPS measurements had an estimated precision of about 10 
meters; although, in some areas, signal attenuation due to dense forest or steep gullies, 
probably reduced location precision to ~20 meters. In a few places no GPS signal could 
be detected and positions were determined from the topography. Distribution of field 
stations can be seen on the “Reliability Diagram” accompanying Open File 2009-11. 
Outcrop distribution is shown on the Open File 2009-11 geology map. 

In areas of scarce or absent bedrock exposure, information on the underlying bedrock 
was obtained from drillers’ logs of water wells.  These logs are available from the BC 
Ministry of Environment, Lands and Parks; Water Stewardship Division (2008).  By 
comparing nearby bedrock exposures with the drillers’ logs it became clear that the logs 
were reliable in identifying black shale. Identification of other rocks types, such as 
sandstone, conglomerate and granite, was less reliable. Thus, the logs are useful for 
identifying the presence of concealed (recessive weathering) black shale, but not for 
discriminating other rock types.  These data permitted mapping of shale units through 
areas of poor exposure especially in Fulford Valley and the area northwest of Fernwood. 
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