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"MY SLATE ISLAND HOME" 

I remember the lights of the lake boats at night 
As they passed by our lighthouse, that tower of white 
That beamed out their safety atop its red dome 
And all was serene on my Slate Island Home. 

I remember the days and the thousands of ways 
That a boy could grow wise during fine summer stays 
On those isles of adventure, where beaver and trout 
Awaited the adventure of three boys in a boat. 

When my two brothers would call "Hurry, Joe" . 
So we manned the oars and off we would go 
In search of the fun that we knew would be there 
Once we cast off our worries and set sail from our cares. 

As Peter King's sons, we lived up to his name: 
Our strong, sturdy sire who sought not for fame, 
But contented himself with keeping the light 
Which guarded those freighters that pass in the night. 

We roamed through the islands, we traversed the lakes 
Fishing, exploring, doing all that it takes 
To make boys happy when given the chance 
To hear Nature 's song and take part in her Dance. 

And often to Jackfish we took our small craft 
And greeted the man from C P . telegraph; 
We gathered the mail with care and with pride 
For we'd learned to respect the import of our ride. 

The trip took a full day but we did not mind 
Completing the task which our father's assigned 
For upon our return we knew we'd be met 
With satisfaction from father, and, bet ter yet — 

In our frame cottage, there mother would be 
With good food and cakes for my brothers and me; 
And later we'd sing by the warmth of the fires 
While mother and father enjoyed our small choir. 

Oh, the hymns, I could sing now to those by gone days 
Of learning the waters, and learning the ways 
Of Nature, and beauty, when we use to roam 
Amid the sweet joys of my Slate Island Home. 

But the freighters still pass by the lighthouse still stands 
And other folks put time at exploring the lands 
And I'm quite happy with thoughts of my own, 
Of gay, carefree summers on my Slate Island Home. 

— Joseph King, son of the first lighthouse keeper on Slate Islands 
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Foreword 

The Slate Islands straddle the Superior Province-Southern Province boundary and 
contain a wide variety of Proterozoic and Archean rock types. Coarse volcanic breccias 
of Archean age indicate the site was proximal to an Archean volcanic vent. Plentiful 
dike intrusions of later Precambrian age imply that Proterozoic volcanism may also 
have occurred at this site. The presence of shock metamorphic features has stimulated 
controversy over the origin of the islands. Whether one favours meteorite impact origin 
or an endogenous origin, the islands will remain of scientific interest for many years to 
come. 

V.G. Milne 

Director 
Ontario Geological Survey 
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Abstract 

The Slate Islands have a total surface area of approximately 40 k m 2 and lie in the north
east corner of Lake Superior approximately 10 km offshore from the town of Terrace 
Bay. Most of the rocks on the islands belong to the Wawa Subprovince of the Superior 
Province, but a small exposure of Keweenawan volcanic flows belongs to the Southern 
Province of the Lake Superior basin. The Slate Islands are located at the intersection of 
two major crustal fractures cutting the Lake Superior basin. Along one of these frac
tures, which strikes northeast, the Mohorovichic discontinuity is interpreted to be at 
depth of approximately 60 km, the greatest depth reported in North America. Alkalic 
magmatism characterises the on-shore nor thern extension of this northeast-trending 
fracture. Lake bot tom contour maps indicate that the islands lie on a topographically 
high ridge that crosses the bottom of Lake Superior parallel to one of the crustal frac
tures. This ridge is older than Keweenawan, based on the fact that flood basalt basins 
do not cross this ridge and on the basis of paleomagnetic data. 

The Archean rocks on the islands are dominantly volcanic in origin with associated 
intrusive rocks and minor intercalations of sedimentary rocks and iron formation. 
These supracrustal rocks have been metamorphosed to the greenschist facies rank of 
regional metamorphism. The volcanic rocks range in chemical composition from 
tholeiitic basalt to calc-alkaline rhyolite, and one complete and one partial mafic to fel
sic volcanic cycle can be recognized. Coarse felsic fragmental rocks, particularly in the 
southeast corner of Patterson Island, suggest that the islands were proximal to an Ar
chean volcanic centre. The Archean rocks appear to have been isoclinally folded into a 
northeast-trending pat tern similar to a nearby sequence on the mainland. At a later 
time in the Archean this folded sequence was subsequently refolded around a steeply 
southwest-plunging fold axis. 

During the Animikie period of the Proterozoic, a thin unit of Gunflint iron forma
tion and minor units of Rove Formation were laid down unconformably on the Archean 
rocks. In late Proterozoic time (Keweenawan) a sequence of tholeiitic mafic volcanic 
rocks with some thin arkosic sandstone interbeds was laid down on the Animikie rocks. 
Synchronous with the extrusion of the mafic flows the islands were intruded by a perva
sive swarm of diabase dikes which likely served as feeders for the flows. 

Subsequent to the extrusion and intrusion of the Keweenawan rocks all rock types 
were intruded by Paleozoic diatremes in a pat tern of ramifying breccia dikes. Associ
ated with diatreme emplacement was the development of the shock metamorphic fea
tures: shatter cones and lamellae in quartz grains. The diatreme emplacement and as
sociated shock features are probably related to alkalic magmatism associated with the 
crustal fracture that strikes northeast across the Lake Superior basin. This northeast 
trending fracture (Big Bay-Ashburton Bay Fault) intersects a second major crustal 
fracture (Michipicoten Island Fault) trending just north of west immediately south of 
the Slate Islands. 

The islands have been prospected for gold and two showings have been located. 
The rock types found on the islands are favorable for the presence of massive sulphide 
(copper-zinc) deposits. 

Sage, R.P. 1991. Precambrian geology, Slate Islands; Ontario Geological Survey, 
Report 264,111p. 
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Resume 

Les iles Slate ont une superficie totale de 40 k m 2 et sont situees a l 'extremite nord-est 
du lac Superieur, a environ 10 km des rives de Terrace Bay. La plupart des roches des 
iles font partie de la sous-province Wawa de la province Superieure mais un petit af-
fleurement de coulees volcaniques keweenawaniennes fait partie de la province Sud du 
bassin hydrographique du lac Superieur. Les iles Slate sont situees a l'intersection de 
deux importantes fractures crustales qui traversent le bassin hydrographique du lac 
Superieur. La discontinuity de Mohorovichic est situee le long d 'une de ces fractures, 
orientee vers Test, et on estime que sa profondeur est d'environ 60 km, la plus profonde 
discontinuity decouverte en Amerique du Nord. L'extension terrestre nord de la frac
ture orientee vers le nord-est est formee essentiellement de magma alcalin. Les cartes 
en courbes de niveau du fond du lac indiquent que les iles reposent sur une haute crete 
qui traverse le fond du lac Superieur dans la meme direction qu 'une des fractures crus
tales. Compte tenu du fait que les plaines d'inondation de basalte ne traversent pas 
cette crete et selon les donnees paleomagnetiques recueillies, la crete est anterieure 
au keweenawanien. 

Les roches archeennes des iles sont principalement d'origine volcanique. On 
retrouve egalement des roches intrusives et quelques intercalations de roches 
sedimentaires et de fer. Ces roches supracrustales ont ete metamorphisees en facies de 
schiste vert du metamorphisme general. La composition chimique des roches vol
caniques est tres variee; on note la presence de basalte tholeitique et de rhyolite calco-
alcaline et de deux cycles volcaniques mafite-felsite, l 'un complet et l 'autre partiel. La 
presence de gros fragments de felsite, principalement dans le secteur sud-est de Tile 
Patterson, semble indiquer que les iles etaient situees pres d'un centre volcanique 
archeen. Les roches archeennes semblent etre plissees de facon isoclinale selon une 
direction nord-est. Ces plis rappellent ceux d 'une sequence relevee sur la terre ferme. 
Plus tard dans la periode archeenne, cette sequence a ete replissee selon un axe de pli 
plongeant oriente vers le sud-ouest. 

Lors de la periode Animikie du proterozoique, une mince formation de fer de 
Gunflint et quelques unites de la formation de Rove se sont deposees de facon discor-
dante sur les roches archeennes. A la fin de la periode proterozoique (keween
awanien), une sequence de roches volcaniques mafiques tholeitiques interstratifiee de 
gres f eldspathique mince s'est deposee sur les roches Animikie. Lors de l'extrusion des 
coulees mafiques, des filons de diabase, qui ont sans doute ete les filons nourriciers des 
coulees, ont fait intrusion dans les iles. 

Suite a l'extrusion et a l'intrusion des roches keweenawanienne, des diatremes 
paleozoiques ont fait intrusion dans tous les types de roches sous forme de breches in
trusives ramifiees. Les diatremes, en raison de leur emplacement, ont entraine le 
developpement des formations metamorphiques sismiques ce qui a cause la presence 
de cones de dislocation et de lamelles dans les grains de quartz. L'emplacement des 
diatremes et les caracteristiques sismiques qui en resultent sont sans doute lies au mag-
matisme alcalin associe a la fracture crustale orientee vers le nord-est qui traverse le 
bassin hydrographique du lac Superieur. Cet te fracture nord-est (faille Big Bay-Ash
burton Bay) croise une autre importante fracture crustale (faille de Pile Michipicoten) 
orientee nord-ouest et situee au sud des iles Slate. 

On a prospecte les iles et deux sites d'or possibles ont ete releves. En raison du type 
de roche qu'on y retrouve, les iles pourraient egalement renfermer d'importants 
depots de sulfure (cuivre-zinc). 

Sage, R.P. 1991. Precambrian geology, Slate Islands; Ontario Geological Survey, 
Report 264,111p. 

Cette publication est disponible en anglais seulement. 
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Introduction 

The Slate Islands are located at approximately 
48°39'30"N Latitude and 87°00'00"W Longitude in the 
northeast corner of Lake Superior. The islands lie 
largely within the Wawa Subprovince of the Superior 
Province. 

The islands had been last mapped by Parsons (1918) 
and during 1974 a one-year program was undertaken to 
reinvestigate the islands in the light of changing geo
logic concepts. 

The islands underwent extensive prospecting for 
gold just before 1900, and several gold showings were 
uncovered at that time. Between 1960 and 1963 the is
lands were again examined by Kimberly-Clark (Canada) 
Limited for their gold potential. This work disclosed the 
presence of high grade gold values over narrow widths 
and short strike lengths at the north end of Horace 
Cove. In addition to the known gold showings, mapping 
during the 1974 field season disclosed rocks known to be 
highly favorable to the occurrence of massive sulphide 
deposits. 

Acknowledgments 

The author was ably assisted by B. Campbell, 
D. Meloche, and D. Bathe, junior assistants. 
K. Treacher, senior assistant, was responsible for about 
40% of the mapping and D. Meloche and D. Bathe both 
assumed the duties of senior mapping assistant for spe
cial projects of short duration. Local fisherman and in 
particular M. Osmer and K. Johnson, of Terrace Bay, 
greatly assisted the crew by providing much local infor
mation. During the latter part of the mapping project 
Dean Johnson and John Daley of Terrace Bay served as 
temporary junior geological assistants. 

R. Kenney and A. King, both of Rossport, J. Bryson 
of Schreiber, A. Amos of Terrace Bay, and J. King, 

P. Dahl and J. Styffe, all of Thunder Bay, provided the 
author with verbal and written acounts of unpublished 
and unrecorded events of the early history of the islands. 

Location and Access 

The Slate Islands comprise a group of 17 islands and is
lets in the northeast corner of Lake Superior (Figure 1). 
The islands cover an area of approximately 40 k m 2 and 
are characterized by an irregular and often precipitous 
coastline. 

The islands are approximately 10 km south of the 
town of Terrace Bay which is located on the north coast 
of Lake Superior and is served by Highway 17 and the 
Canadian Pacific railway. The best way to get to the is
lands is by boat from Terrace Bay. Other points of depar
ture include Schreiber or Rossport. Most watercraft go
ing to the islands depart from the mouth of the 
Aguasabon River at Terrace Bay which provides a shel
tered harbour for shallow draft boats. 

During the mapping project, the islands were vis
ited by yachts from the Detroit area, a sailing ship from 
Thunder Bay, a cutter of the Royal Canadian Mounted 
Police and a trawler of Marine Services, Transport Can
ada, working on navigation aids on Lake Superior. The 
generally deep water surrounding and within the island 
complex allows ready access to deeper draft lake boats 
which sometimes enter the interior waterways, seeking 
shelter from storms on the lake. 

Field Methods 

Field mapping was conducted between May 23 and 
August 15, 1974. Mapping was plotted on acetate over
lays of airphotos at a scale of 1 inch to 1/4 mile supplied 
by the Airphoto Library, Ontario Ministry of Natural 
Resources, Toronto. Data was transferred from the ace
tates to a cronaflex base map supplied by the Cartogra-

Figure 1. Key map showing location of Slate Islands; scale 1:1 584 000. 
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phy Section, Ministry of Natural Resources. Because of 
the geologic complexity the cronoflex was enlarged by a 
factor of 2 and the data was transfered to the cronaflex 
from enlargements (2X) of the acetate overlays. 

Mapping of the coastline was largely confined to the 
wave washed area where primary textures of the rocks 
are most likely to be observed. The local areas of the 
coast where precipitous cliffs exist were traversed by 
boat and observations were often brief, being dependent 
on lake conditions at the time of observation. The other 
areas of the coast were walked. Gaps in traversing along 
the coast, ei ther by boat or by foot, do not exceed 30 m in 
length. 

On Patterson Island shearing has often obliterated 
the primary textures and locally a somewhat interpre
tive approach was taken in mapping. Along the pro
tected interior waterways of McColl Island, Bowes Is
land, "Whitefish Bay 1 " , and Lawrence Bay, low outcrop 
with overhanging brush made mapping very difficult. 
Along the north coast of Mort imer Island and along the 
coastlines of several other islands, shearing parallel to 
the coastline was not plotted on the map to avoid inter
ference with other geologic data and structural symbols. 
Due to its complexity, the geology of the west coast of 
Patterson Island has been shown on the map in a more 
generalized way than other areas. T h e Keweenawan 
section here, particularly its basal section, is structurally 
complex and has consequently been greatly simplified 
on the map. In some cases it was difficult to distinguish 
between fault and diatreme breccias, however, in the 
vast majority of cases the polymictic and crosscutting re
lations of the diatreme breccias were clearly visible. 

Mapping of the coastline of most of the main island 
and all the outlying islands was done by the author. The 
area of the southern coast from just east of Horace cove 
to just west of Cove Island was only briefly examined at 
isolated spots by the author. This section of the coast of 
Patterson Island was mapped by K. Treacher who also 
did the interior traversing of Mortimer and Patterson Is
lands. D . Meloche assisted by D. Bathe mapped the 
coastline of Whitefish and Lawrence Bays on Patterson 
Island and prepared a detailed geologic map of a portion 
of the Keweenawan along the west coast. 

In the fall of 1974 the field notes of G.E. Parsons, 
consulting geologist, Toronto, who worked on the is
lands for Kimberley-Clark Canada Limited during 
1960-1963 were obtained and his data were incorpo
rated into the map. T h e interpretation of these field 
notes and the resolution of any differences between the 
work of this party and that during 1960-1963 is that of 
the author. 

During the process of mapping the island, all quartz 
veins were routinely sampled and checked for their gold 
content. All sulphide showings were sampled and sub
mitted for emission spectrographic analysis. If the sul
phides showed the presence of anomalous base metals, 
additional assays were performed. Sediment samples 

Unofficial, local geographic names are indicated by quotation 
marks. 

were routinely obtained from all streams flowing into 
the lake or encountered on traversing and checked for 
their heavy metal content. All analytical work was by the 
Geoscience Laboratories, Ontario Geological Survey, 
Toronto. 

The field map was originally published at a scale of 1 
inch to 1/4 mile and 1 inch to 660 feet (Sage et al. 1975). 
The accompanying map, at a scale of 1:10 000, was de
rived from the field map with modifications based on 
laboratory, petrographic, and analytical work. 

Previous Geological Work 

Bow (1899) mentioned that prospecting was in progress 
on the islands at that time and at a later date mentioned 
that mining operations had been in progress since De
cember 1899 (Bow 1900). The islands were at this time 
owned by J.C. Patterson, lieutenant-governor of 
Manitoba. 

Coleman (1901) prepared the first published geo
logic description of the island group after visiting briefly 
to investigate reports of iron deposits. Parsons (1918) in
vestigated the presence of gold deposits on the island 
and published a more comprehensive geologic descrip
tion. 

From 1960 to 1963 Kimberly-Clark of Canada Lim
ited under the direction of G.E. Parson, consulting ge
ologist, Toronto, conducted an investigation of the eco
nomic potential of the gold deposits of island (G.L. Put-
tock, President, Kimberly-Clark of Canada Limited, 
personal communication, 1974). 

In the surrounding area, Harcourt (1938) mapped 
the Schreiber area at a scale of 1 inch to 1/2 mile, and 
Walker (1967) completed a geologic survey in the adja
cent Jackfish-Middleton area at the same scale. 
Giguere (1975) mapped St. Ignace Island and the small
er islands east of St. Ignace Island at a scale of 1 inch to 1 
mile. Puskas (1967) mapped the alkalic intrusion in the 
Port Coldwell-Marathon area east of the Slate Islands 
at a scale of 1 inch to 1/2 mile. 

Selected reference material published after 1975 
has been incorporated in the report in 1979 and 1988. All 
references added in 1979 and 1988 deal solely with the 
Slate Islands and no attempt has been made to update 
other portions of the report. 

The islands are covered by Aeromagnetic Map 2146 
( O D M - G S C 1963) at a scale of 1 inch to 1 mile. 

Topography 

The Slate Islands reach a maximum elevation of 311 m 
above sea level at the west end of Mortimer Island, 128 
m above the present lake level which is recorded at 182 
m above sea level. The islands thus stand out in sharp 
relief from the surrounding lake. The exposed coasts of 
Mortimer and Patterson Island are rugged and often 
precipitous. The wave action of Lake Superior has 
carved numerous grottos, walls, spires, and coves along 
the wave washed margins of the larger islands making 
access to the more exposed sections of the coast hazard
ous except in the calmest of weather. The ruggedness of 
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the coastline of Mortimer Island is largely due to selec
tive erosion along numerous shear zones that cut the 
mafic metavolcanic assemblage on this island. On Pat
terson Island abundant basalt and diabase dikes cut the 
schistose metavolcanics. The resistance of these dikes 
combined with rapid erosion of the schistose rocks has 
been the dominant factor in creating the rugged coast
line of this island which is the largest of the Slate Islands 
group. 

In the interior of the islands the topography is much 
less rugged although dikes on Patterson Island some
times form walls which make traversing difficult. On 
Patterson Island the peaks and hills are formed of mas
sive Archean metadiorite or the larger of the 
Keweenawan diabase dikes. 

Of the smaller islands within the Slate Island group, 
Delaute has precipitous sections of coastline along its 
eastern, northern and western margins, however 
Dupuis and islands of the Leadman Islands generally 
have a relatively low profile. The Slate Islands are cov
ered by 1:50 000 scale topographic maps: Pic Island 
42D/10 and Slate Island 42D/11 produced by the Sur
veys and Mapping Branch, Energy, Mines and Re
sources Canada. 

Hydrographic map 2303 published by the Canadian 
Hydrographic Service, Marine Services Branch, Energy, 
Mines and Resources Canada, at a scale of 1:72 968 indi
cates that water depths increase rapidly to 240 m imme
diately southwest and southeast of the island group. 
Trending in a northeast direction from the island group 
is a zone of much shallower water depths which would 
join the mainland in the vicinity of Lawson Island in San-
toy Bay. The structural and lithologic trends observed 
on the eastern portion of Patterson Island and all the 
other islands is conformable to the trends established by 
Walker (1967) in the Archean supracrustal rocks on the 
mainland. Presumably this zone of shallower water rep
resents a ridge of Archean supracrustal rocks that pro
vides a direct link with the mainland. The hydrographic 
maps indicate a rugged topography for the lake bottom 
close to the islands. The maximum bedrock relief of the 
islands measured from the lake bottom close to the is
lands to the highest point found on the islands would be 
at least 408 m. 

Weather 

Based on the experience of personnel working on this 
project, weather on the islands is often different from 
that occurring at the same time on the mainland. Ice did 
not melt from all the crevasses on the island until after 
the third week of June and on occasion ice formed dur
ing the night on the interior coves and bays of the islands 
up to the middle of June. The trees did not develop foli
age until the latter part of June and during the entire 
field season the temperature was generally cool, rarely 
exceeding 20°C. Rain was not excessive and only about 
20% lost time was due to rain. High and variable winds 
made field work on the coastline hazardous and at times 
prevented work. 

The fog surrounding the islands is unpredictable 
and is another hazard to field work. Fog banks reducing 
visibility to less than 60 m may develop in less than an 
hour. On some days field work could be done in the inte
rior of the island while the fog was so dense around the 
perimeter of the island that navigation was impossible in 
the external waterways or along the outer coast. The fog 
in these instances appeared to be a ring-shaped cloud 
bank which completely enclosed the main islands of 
Mortimer and Patterson allowing the sun to shine on the 
interior portion of Patterson Island. During the latter 
part of the field season the intensity and frequency of 
storms increased and fog became more common. 

Anyone anticipating visiting or working on the is
lands should be prepared to deal with rapidly changing 
climatic conditions. 

Fauna and Flora 

The islands are noted for the presence of a herd of 
woodland caribou which has been estimated at approxi
mately 45 animals (T. Timmerman, Regional Biologist, 
Ontario Ministry of Natural Resources, personal com
munication, 1974) to 175-200 animals (Butler and Ber-
gerund 1978). The caribou arrived on the islands from 
the mainland by crossing the ice in 1907 (Butler and Ber-
gerund 1978). Beaver and rabbits are prolific on the is
land and during the early spring the author noted that 
the bird population contains many colourful species. 
Field mice, brown bats, garter snakes, and one unidenti
fied member of the weasel family were observed, and 
evidence for the presence of fox was found. Ducks, and 
seagulls are common on the interior waterways of Lake 
Superior and a heron was observed at one of the interior 
lakes. In addition Euler et al. (1974) reported the pres
ence of muskrat and otter. The waters of Lake Superior 
surrounding the islands are noted for their lake trout. 

The Slate Islands are presently covered with a 
heavy timber growth consisting of white spruce, black 
spruce, balsam fir, white birch, mountain ash, balsam 
poplar, trembling aspen, pin cherry, mountain maple, 
and white cedar (Euler et al. 1974). The islands are also 
reported to contain several species of near arctic and 
true arctic plants (Euler et al. 1974). The most interest
ing of these arctic plants is the mouse-ear chickweed 
which has been reported on Leadman Island (Morton 
1971). This plant, which is usually confined to arctic re
gions or high mountains, is thought to be present on 
Leadman Island as a relict of the last ice age (Morton 
1971). Its presence on Leadman Island represents the 
most southern latitude at which this species has been 
found (Morton 1971). 

History 

During the summer of 1974, personnel of the Historical 
Sites Branch (Ontario Ministry of Natural Resources, 
Thunder Bay) briefly examined the Slate Islands (New
ton et al. 1974). This work disclosed an aboriginal camp
site of Oneota culture on Mortimer Island and a camp
site of Iroquoian culture on Patterson Island (Newton et 
al. 1974). A guess for the date for these visitations is 
1500-1600 A D prior to European influence (W. Fox, 
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Ontario Ministry of Natural Resources, Thunder Bay, 
personal communication, 1975). Both sites suggest tran
sient rather than permanent establishments (Fox, per
sonal communication, 1975). 

Relatively little has been recorded in publications, 
journals, and on government maps concerning the Slate 
Islands. The earliest recorded visit by a European was 
Captain Henry Wolsey Bayfield, Admiralty Surveyor in 
British North America, who surveyed the north shore of 
Lake Superior in 1823 (Arthur 1973; L. Cardinal, Public 
Archives of Canada, Ottawa, personal communication, 
1975). Presumably the islands received their name at 
this time because of the fissile nature of the Archean 
rocks on Patterson Island which gives the appearance of 
slate (Arthur 1973, p.55). 

In November, 1902, the lighthouse facility on the 
south coast of Patterson Island was placed in operation 
by Peter King, who stayed until 1908 (J. King, Thunder 
Bay, personal communication, 1974). J. King (personal 
communication, 1976) indicated that forest fires de
nuded the western half of Patterson Island and none of 
the adjacent islands. Since King reported that the fire 
had occured prior to their arrival in 1902 and Coleman 
(1901) did not report any such burn during his visit in 
1901, the fire probably occurred around 1901-1902 after 
Coleman's (1901) visit and before the arrival of the King 
family in 1902. P. Dahl (Thunder Bay, personal commu
nication, 1974) reported that this fire was started by fish
ermen camped on a point of land on Patterson Island 
immediately southwest of the southwest corner of 
McColl Island. Several of the photographs in A.L. Par
sons' (1918) report indicate that reforestation had only 
begun by the time of his visit some years later. A report 
by J.M. McMahon (1953) indicates a forest fire occurred 
69 years before which would place the event at about 
1883. This fire is reported to have burned 9 5 % of the 
area of islands and would be in disagreement with the 
burned area consisting only of the west half of Patterson 
Island as remembered by J. King (1976). It is thus possi
ble that the islands have been subjected to two fires, one 
in about 1883 and the other around 1901-1902. 

Logging History 

The islands have been extensively logged in the not too 
distant past and, more recently, have been closely in
volved in logging operations on the mainland. The fol
lowing account is based on discussions in 1974 with sev
eral individuals involved in these operations (P. Dahl, 
Thunder Bay, J. Styffe, Thunder Bay, A. Amos, Terrace 
Bay, J. Bryson, Schreiber, R. Kenney, Rossport); exact 
dates of events are not usually known. The general se
quence of events appears to begin with the Nelson and 
Brown Timber Company which cut pulp on the islands 
in the early 1930s. This company is reported to have es
tablished a log slide on Mortimer Island about midway 
between Lambton Cove and Barnard Point for which no 
evidence presently exists. Logging camps were also es
tablished by the same company on at least two of the 
larger lakes internal to Patterson Island. Old sketch 
maps donated by Kimberly-Clark of Canada Limited in

dicate old campsites at the north end of the unnamed 
lake south of Porter Lake and at the north end of Stink
ing Lake (see Figure 4). These same maps indicate an 
extensive development of logging trails throughout the 
eastern half of Patterson Island and generally east of the 
burn area as indicated by King (personal communica
tion, 1976). 

The efforts of Nelson and Brown Limited were fol
lowed by the Legrow Timber Company Limited who in 
association with Oscar Styffe Limited cut pulp from the 
fall of 1933 to the spring of 1935. The Legrow Company 
and Oscar Styffe established a number of temporary 
camps internal to the main island and a small camp in 
Southeast Harbour (local name, Figure 4). Most of the 
timber that was cut was exported to the United States. 
Table 1 indicates the quantities of timber removed. 

The work by Legrow and Styffe was followed by the 
Pigeon Timber Company Limited which established a 
large camp in McGreevy Harbour. The records of the 
Land Registry Office, Thunder Bay, indicate that the is
land was controlled by the Pulpwood Supply Company 
Limited at this time. It is uncertain as to whether the Pi
geon Timber Company cut pulp on the islands. It ap
pears that the company used this camp principally as a 
shipping port for timber cut on the mainland. 

The Pigeon River Timber Company floated logs 
down the Pic River and over to the islands where pro
tected natural harbors were available to load the logs for 
export. Some pulp may have also come from the 
Aguasabon River near Terrace Bay. After floating the 
logs to the islands they were placed in log booms within 
the protected harbors until loaded on steamers for ship
ment to the United States, principally Green Bay, Wis
consin, but some logs may have also gone to Menasha 
and Ashland, Wisconsin. During this period of time the 
Pigeon Timber Company Limited operated a camp for 
approximately 60 men at McGreevy Harbour which had 
a steam generating plant, laundry, cookhouse and bunk-
house. On the northeast corner of McColl Island the 
company built coal docks for its larger tugs and the ships 
that carried the pulp. The smaller tugs were diesel pow
ered. Except for some piles of rotting boards at the old 
campsite and limited quantities of coal at the old dock 
site, which local fishermen currently use as fuel for 
heating their cabins, not much remains of this relatively 
large operation. 

Table 1. Volume of timber cut on Patterson and Mortimer Islands 
during the early 1930s (McMahon 1953). 

1930 EC. Brown Contractor 

Spruce Balsam 

Mortimer Island 2,000 cords 2,000 cords 
Patterson Island 7,000 cords 1,000 cords 

1931-33 Oscar Styffe Limited 

Spruce Balsam 

Patterson Island 3,000 cords 9,000 cords 

TOTAL 12,000 cords 12,000 cords 
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Figure 2. Official geographic names for the Slate Islands. 

Figure 3. Former official geographic names for the Slate Islands (from Ontario Ministry of Natural Resources Mining Claim Map M1892). 
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Figure 4. Local geographic names, alternative names of equal usage given in brackets. 

At the old campsite a large barge presently rests on 
a log crib-work where it was sunk. This barge was oper
ated by the Pigeon Timber Company Limited and was 
originally used to haul horses to the island to work in the 
pulp wood operations. 

Geographic Nomenclature 

O n e of the first problems in determining the history of a 
region is the establishment of communication with peo
ple familiar with the area. Conversations with many lo
cal people and examination of old maps indicate that a 
relatively large number of names have been applied to 
identical geographic features on the Islands. One of the 
best examples of multiple naming is Lambton Cove on 
Mortimer Island. Early survey plots available for exami
nation in the Surveys Record Office, Ministry of Natural 
Resources, and dated 1872 and 1877 indicate that this 
geographic feature was first named "Slate Harbour". 
Parsons (1918, p. 163) made reference to this same cove 
as "Copper Harbour" presumably in reference to the 
mineralized prospect on the east side of the cove which 
has a low copper content. Presently, the official name is 
Lambton Cove and it appears so named on all govern
ment maps of the area, however the local fishermen 
presently refer to it as "North Cove". 

Because of conflicting or confusing geographic ter
minology several illustrations were prepared to aid the 

reader in understanding the geography of the island 
(Figures 2, 3,4). Figure 2 gives the official names of the 
geographic features, Figure 3 gives the former official 
geographic names which appear in older literature and 
still receive some local usage, and Figure 4 gives most of 
the common local names. Unless necessary for greater 
clarity of the text, the official names (Figure 2) have 
been used throughout this report and on the map. 
Where unofficial geographic names have been used, 
they are enclosed in quotation marks. 

The derivation of the local names is often obscure 
but some have an interesting beginning. The following 
accounts are based on discussions with R. Kenney and 
A. King, Rossport, and J. King, Thunder Bay (1974). The 
Golden Slipper Mine has been so named by the local 
people after a yellowish-brown outcrop of Archean 
metavolcanic rock near the north adit at William Point 
which has a crude form of a slipper. 

The long narrow finger of water striking southeast 
from McGreevy Harbour is referred to as Whitefish Bay 
by the older inhabitants of the region. This name is re
ported to have been given to the bay because it was once 
a site for good whitefish fishing. The bay is presently 
known as Pike's Bay by the numerous local fishermen 
that frequent the area and whitefish are not now present 
in the area. 
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Surprise Bay, which is now known as Sunday Har
bour, reportedly received its name many years ago when 
some fishing boats from Rossport entered the bay and 
dropped their nets across the bay to clean the mud out of 
them after they had weathered a storm. In due course 
the fishermen raised their nets and to their surprise 
found them full of fish. This event is reported to have 
happened on a Sunday. 

The origin of the name for the Slate Islands is some
what speculative but presumably the islands were 

named by Captain Henry Wolsey Bayfield, Admiralty 
Surveyor in British North America, who in 1823 charted 
the north coast of Lake Superior (Cardinal, personal 
commupication, 1975; Arthur 1973, p.52-55). The name 
is a misnomer since true slate does not occur on the is
land and the main island of the group consists of highly 
fissile metamorphosed Archean volcanic rocks. The 
highly fissile nature of these rocks causes them to break 
into thin tabular sheets characteristic of slate and from 
which the islands were undoubtedly named. 
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REGIONAL GEOLOGY 

The geology of the Slate Islands cannot by fully appreci
ated without a general understanding of their regional 
geologic setting. Figure 5 is a compilation of some of the 
more pert inent geologic features in the northeastern 
Lake Superior region. A prominent linear shown on 
Map 2199 (Ayres et al. 1970a) passing through Chipman 
Lake was extended south to the Killala Lake Alkalic 
Rock Complex on the basis of published topographic 
maps. 

Most of the rocks exposed on the islands are Ar
chean metavolcanic rocks belonging to the Wawa Su-
bprovince of the Superior Province (Ayres et al. 1970b). 
On the mainland and north of the islands, the 
supracrustal rocks have been intruded by granitic rocks 
of varying composition (Walker 1967). 

Along the west coast of Patterson Island is a small 
area of Proterozoic supracrustal volcanic and sedimen
tary rocks of the Lake Superior Basin of the Southern 
Province. This sequence consists of a thin unit ( < 20 m) 
of Gunflint iron formation of Animikie age overlain by a 

120 m thick sequence of Keweenawan mafic volcanic 
flows. 

Approximately 25 km northeast of the islands lies 
the Proterozoic Port Coldwell Alkalic Rock Complex. 

The faults beneath Lake Superior indicated on Fig
ure 5 are from Ffinze et al. (1966) who, on the basis of 
aeromagnetic data, interpreted the presence of two ma
jor faults in the northeastern Lake Superior Basin inter
secting immediately south of the Slate Islands. These 
are: (1) The northeast striking Big Bay-Ashburton Bay 
fault; and (2) a curvilinear fault passing north of 
Michipicoten Island which subsequently passes immedi
ately south of the Slate Islands, and then strikes north
west from the Slate Islands towards the town of 
Schreiber. That portion of the Big Bay-Ashburton Bay 
fault lying beneath Lake Superior has been referred to 
as the Thiel Fault (Klasner et al. 1982). The positions of 
these faults have been slightly modified from Hinze et 
al. (1966) by contouring of bathymetric maps published 
by the Canadian Hydrographic Service, Energy, Mines 
and Resources Canada. Contoured water depths (Fig
ure 6) indicate that a linear trench with water depths ap-

Figure 5. Regional Geology of the Slate Islands. From Ayres et al. 1970a, with additional information from Hinze et al. 1966 and R.P. Sage. 
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proaching 240 m trends northeast approximately 1.5 km 
southeast of the Slate Islands and a similar linear trench 
trends northwest approximately 1.5 km southwest of the 
islands, parallel to the trend of the faults inferred by 
Hinze et al. (1966). 

The on-shore extension of the Big Bay-Ashburton 
Bay fault, of Hinze et al. (1966) was interpreted on the 
basis of linear features evident on ERTS photographs 
(from the Canada Centre for Remote Sensing, Ottawa). 
Walker (1967) has noted north to northeast-trending 
linears on the mainland, most likely faults, at Dead-
horse Creek, Santoy Lake and Prairie River. These 
faults are parallel or subparallel to the proposed exten
sion of the Big Bay-Ashburton Bay fault. Walker (1967) 
also noted a northwest-trending set of linears which 
would be subparallel to the geophysically inferred 
Michipicoten Island fault. A trend of possible signifi
cance can be delineated by extending the Big Bay-Ash
burton Bay fault north along the east side of Patterson 
Island. Diatreme structures are well developed along 
the east side of Patterson Island and the north extension 
would join up with Walkers (1967) Santoy Lake linear. 
Another linear, along the Prairie River, can be extrapo
lated northward to the Prairie Lake carbonatite. The 
Deadhorse Creek linear is the site of diatreme intru
sion, and faulting is indicated by the fact that rock types 
do not correlate across the creek (Sage 1978a). The Big 
Bay-Ashburton Bay fault is a fault zone which is repre
sented by numerous subparallel linears and faults on the 
mainland and geologic mapping indicates relatively mi
nor movement (Walker 1967; Sage et al. 1976, Sage 
1978a). Airphotos could be interpreted in several ways 
to join the linear structures north of the Port Coldwell 
Alkalic Complex with the Big Bay-Ashburton Bay fault 
and the geophysically inferred faults of Hinze et al. 
(1966), but only the two most prominent trends are indi
cated on Figure 5. 

Seismic studies in Lake Superior by Smith et al. 
(1966) indicate that the Mohorovicic discontinuity lies at 
a depth of approximately 60 km beneath Lake Superior 
in the vicinity of the Big Bay-Ashburton Bay fault. This 
depth is the most extreme recorded in North America 
(Smith et al. 1966). 

Bottom topography contours compiled by Hough 
(1958) indicate that the islands lie along a topographic 
high or ridge that crosses Lake Superior in a northeast 
direction from Big Bay, Michigan, to Ashburton Bay, 
Ontario, parallel to the geophysically inferred fault 
zone. 

White (1972) divided the presently exposed Lake 
Superior Basin into five and possibly six distinctly differ
ent volcanic basins. White (1972) interpreted the west
ern limits of the two most easterly basins to lie along the 
submarine ridge between Big Bay, Michigan, and Ash
burton Bay, Ontario, or along the inferred fault of 
Hinze et al. (1966). Likewise the eastern limits of the 
two central basins lie along the same structural trend. 
This interpretation implies at least a pre-Keweenawan 
age for the Big Bay-Ashburton Bay structure. 

On the basis of paleomagnetic studies Halls (1972) 
postulated that the Keweenawan Osier Group volcanic 
rocks pinch out towards the Slate Islands. He conse
quently interpreted that the islands lie along the axis of 
a pre-volcanic ridge. 

The Big Bay-Ashburton Bay fault, associated 
faults, and possible extensions on the mainland may 
have influenced the localization of several alkalic rock 
complexes or areas of carbonatitic activity lying north of 
Lake Superior {see Figure 5). 

Of these complexes the Prairie Lake carbonatite 
has been dated by Rb-Sr isotopic techniques as 1033 ± 
59 Ma and 1069 ± 61 Ma (Bottriel 1975). The Rb-Sr data 
was revised by Bell and Blenkinsop (1980) to give 1023 
± 74 Ma and in 1987 an Rb-Sr isochron indicates an age 
of 1165 ± 30 Ma (Pollock 1987). The last age is consid
ered the most reliable. 

At the Port Coldwell Alkalic Rock Complex imme
diately northeast of the Slate Islands recent isotopic dat
ing by Rb-Sr and U-Pb systems has been completed. Bell 
and Blenkinsop (1980) reported a Rb-Sr isotopic age of 
1070 ± 15 Ma and Piatt and Mitchell (1982b) reported 
an Rb-Sr age of 1044.5 ± 6.2 Ma. The merits of the 
Rb-Sr isotopic ages were discussed by Blenkinsop and 
Bell (1983) and Piatt and Mitchell (1983). The isotopic 
age of Bell and Blenkinsop (1980) is in closer agreement 
with subsequent U-Pb isotopic ages. Turek et al. (1985) 
obtained a U-Pb zircon isotopic age of 1188 ± 56 Ma 
which was reinterpreted by Thorpe (1986) as 1088 ± 10 
Ma. In 1987 Heaman and Machado reported a U-Pb iso
topic age of 1108 ± 1 Ma. The Port Coldwell alkalic rock 
complex has an age of approximately 1100 Ma by either 
the Rb-Sr or U-Pb isotopic techniques. 

Fractures and faults along the northern extension 
of the Big Bay-Ashburton Bay fault zone can be ex
trapolated through to the Killala Lake alkalic rock com
plex and north to the Chipman Lake fenites and car
bonati te dikes. The Killala Lake alkalic rock complex 
has been isotopically dated by Rb-Sr isotopic techniques 
as 1098 ± 48 Ma (Bell and Blenkinsop 1980) and a K-Ar 
isotopic age of approximately 1029 ± 3 1 Ma has been 
obtained on the fenites at Chipman Lake (J.C. Baubron, 
Bureau de Recherches Geologiques et Minieres, Orl
eans, France, personal communication, 1980). 

In proximity to McKellar Harbour on the mainland 
northeast of the Slate Islands Piatt and Mitchell (1982a) 
reported a Rb-Sr isotopic age of 1653 ± 122 Ma on 
lamprophyre dikes. Numerous lamprophyre dikes 
younger than 1100 Ma cut the 1100 Ma Port Coldwell 
Alkalic Rock Complex indicating one or more younger 
alkalic magmatic events. A minimum of three alkalic 
rock magmatic events occurred at the north end of the 
Big Bay-Ashburton Bay fault zone indicating a long-
lived zone of magmatic activity that underwent periodic 
reactivation and alkalic magma emplacement. The Slate 
Islands lie on this zone of alkalic rock magmatism. 

Kimberlite of Post-Ordovician age is known to oc
cur in northern Michigan in proximity to the southern 
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extension of the Big Bay-Ashburton Bay fault zone 
(Cannon and Mudrey 1981). 

The extension of the curvilinear fault from 
Michipicoten Island into the mainland near Schreiber 
may be the controlling feature for an intrusive breccia 
previously reported by Harcourt (1938). 

SUMMARY OF SLATE ISLANDS 
GEOLOGY 
The dominant rock group on the Slate Islands (Table 2) 
is composed of metamorphosed Archean volcanic rocks 
and subvolcanic intrusive rocks that range in composi
tion from calc-alkalic dacite to tholeiitic basalt. These 
rocks have been regionally metamorphosed to green-
schist facies rank and consist of coarse felsic pyroclas-
tics, felsic to mafic tuffs, feldspar porphyry flows, vol
canic slump deposits and amygdaloidal, pillowed and 
variolitic mafic flow rocks with thin interbedded units of 
argillite and siltstone. Several thin units of banded 
chert-magnetite iron formation are also present. This 
Archean volcanic sequence was intruded by Archean 
feldspar porphyry, quartz-feldspar porphyry and mas
sive diorite intrusions and folded. The fold plunges at 
about 60° to the southwest (Sage et al. 1975). During 
this folding considerable tectonic adjustment took place 
between Mortimer and Patterson Islands and a number 
of smaller fold structures were superimposed on the 
major structure. Relatively deep water between Mor
timer and Patterson Island and intense steeply dipping 
breccia zones along the south side of Mortimer Island 
suggest that faults or shearing are likely present. On the 
basis of pillow facing directions, an anticlinal structure 
forms the core of Mortimer Island. 

The dominant lithologic trend of the Archean rocks 
is parallel to the trends on the mainland. However, lo
cally on the islands the trend may be subparallel to the 
Big Bay-Ashburton Bay fault even though the fault 
zone regionally trends north-northeast and sharply cuts 
the prevailing lithologic trend. Along the west side of 
Patterson Island and on Bowes and McColl Islands the 
lithologic trend is northwest, subparallel to the sug
gested fault zone from Michipicoten Island which passes 
the south coast of the island and strikes northwest to
ward the Schreiber area. The dominant northeast 
lithologic trend lies parallel to the isoclinally folded, re
gional lithologic trend of the metavolcanic rocks previ
ously mapped by Walker (1967) on the mainland to the 
northeast. The northwest trend along the west side of 
Patterson Island is likely a local feature which appears to 
be superimposed on this regional trend and may imply 
that there were two periods of Archean folding, since 
major deformation is lacking in the Animikie. The west 
coast displays two schistosity trends. One is a later axial 
planar schistosity parallel to the schistosity on the east 
coast. A second has a generally west to northwest trend 
which is likely a rotated schistosity, equivalent to that on 
the east coast. 

Rocks correlated with the Animikie Gunflint iron 
formation occur along the west coast of Patterson Island 

and lie between Archean and Keweenawan volcanic 
rocks. The Animikie iron formation is about 20 m thick, 
dips approximately 50° west, lies in angular unconfor
mity with the underlying Archean, and has been folded 
but lacks the penetrative schistosity which is characteris
tic of the Archean rocks. 

Overlying the Animikie in angular unconformity is 
a sequence of tholeiitic, amygdaloidal to massive mafic 
flow rocks with local thin interbeds of red siltstone and 
sandstone. This sequence is approximately 120 m thick, 
dips 80° west in the lower portion of the section and 25° 
west in the upper portion. The Keweenawan rocks have 
been extensively sheared in the lower portion of the se
quence. Halls (1974b), on the basis of paleomagnetic 
data, has indicated that the Keweenawan mafic flow 
rocks on the Slate Islands are equivalent in age to mafic 
volcanic rocks in the lower portion of the Osier Group 
farther west. Flow directions were determined on the 
ropy surfaces of many of the Keweenawan flows. These 
determinations can be considered only approximate be
cause of the arcuate nature of the individual ridges on a 
ropy surface. The readings were rotated back to hori
zontal on a stereonet projection and plotted on a rose 
diagram which indicated that the source for the flow 
rocks was towards the east in the direction of the interior 
of Patterson Island. The pervasive diabase dike swarm 
that cuts the island is of similar age to the flow rocks and 
helps form some of the precipitous cliffs along the coast 
of Patterson Island. One large diabase dike cuts the 
lower but not the upper part of the Keweenawan flow 
sequence and some of these dikes were probably feeders 
for the mafic flows. Patterson Island is thus considered a 
likely centre for Keweenawan volcanism in which the 
volcanic edifice has been largely removed by erosion. 
Amygdaloidal mafic flow rock of Keweenawan age ob
served in one large diatreme structure on the southeast 
coast of Patterson Island indicated that typical Keween
awan flow rocks were formerly present in that area but 
have been removed by erosion. These diabase dikes con
sist of four easily recognizable types: red alkalic diabase, 
feldspar-porphyritic diabase, pyroxene-porphyritic dia
base, and massive equigranular diabase. The latter is the 
dominant diabasic rock type. 

A Paleozoic lamprophyre dike with carbonatitic af
finities cuts across the southeast corner of Patterson Is
land. This dike has a maximum width of about 30 m and 
consists of an aligned series of apparently disconnected 
segments which strike northeast. The lamprophyre dike 
consists of olivine, phlogopite, magnetite, apatite, gar
net, perovskite, and calcite in widely varying propor
tions. On the basis of K-Ar isotopic ages of approxi
mately 300 Ma, the emplacement of this dike is consid
ered to be Paleozoic in age and not coeval with the em
placement of other alkalic-carbonatitic intrusions in the 
region (Figure 5). The entire sequence of Precambrian 
rocks has been intruded by a ramifying network of 
diatreme breccias with a matrix containing clastic quartz 
grains with deformation lamellae and spatially associ
ated shatter cone structures. 
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Table 2. Table of lithologic units for the Slate Islands. 

CENOZOIC 
QUATERNARY 

PLEISTOCENE AND RECENT 

Stream, lake, swamp, and beach deposits. 

Unconformity 

PALEOZOIC 
POST-PENNSYLVANIAN 

Diatreme breccia dikes 1 . 

Intrusive Contact 

PENNSYLVANIAN 

Lamprophyre with carbonatite affinity 1. 

Intrusive Contact 

PROTEROZOIC 
KEWEENAWAN 

DIABASE DIKES 2 

Massive and porphyritic diabase dikes; red alkalic diabase. 

Intrusive Contact 

OSLER G R O U P 2 

Mafic volcanic flow rocks; thin interbeds of red siltstone and sandstone. 

Angular Unconformity 

ANIMIKIE 

Rove Formation 

Massive to poorly bedded argillite. 

Gunflint Formation 

Interbedded hematitic laminated argillite and chert; chert-carbonate-hematite iron 
formation. 

Angular Unconformity 

ARCHEAN 
FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 3 

Feldspar and quartz-feldspar porphyry, massive and schistose varieties. 

Intrusive Contact 

MAFIC TO INTERMEDIATE INTRUSIVE ROCKS 3 

Gabbro to diorite, massive and porphyritic; ultramafic to mafic rocks and serpentinized 
equivalents; basalt to dacite dikes; lamprophyre dikes. 

Intrusive Contact 

METAVOLCANICS AND METASEDIMENTS 

Metasediments 

Arkose; volcanic conglomerate; chert; chert-hematite-magnetite iron formation; 
argillite. 

Intermediate To Felsic Metavolcanics 

Dacite to rhyolite flows, locally amygdaloidal and porphyritic; tuff, flow and volcanic 
breccia; sericite schists. 
Mafic To Intermediate Metavolcanics 

Basalt to andesite flows: pillowed, amygdaloidal, variolitic and porphyritic varieties; 
flow breccia; volcanic breccia; tuff; porphyroblastic chlorite schist. 

1. Lamprophyre dikes, dated by K-Ar techniques at 300 Ma, are cut by diatremes which are the latest major 
event. 

2. Diabase dikes probably represent feeders to Osier volcanics and are assumed to be time equivalent. The 
alkalic diabase is assumed to be coeval with the Port Coldwell complex, dated at 1044 to 1225 Ma; its 
relation to other diabase and Osier volcanic rocks is unknown. 

3. There may be more than one age of both felsic and mafic intrusions; they are believed to be largely contem
poraneous with volcanism. 
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The islands were subsequently glaciated during the 
Pleistocene Epoch. The massive bulk of Mortimer Is
land, the Archean dioritic intrusions, and the Keween
awan diabase intrusions have all undoubtedly helped 
shield the more fissile Archean rocks on Patterson Is
land from Pleistocene glacial erosion. 

The present circular shape of the main island com
plex (Mortimer and Patterson Islands) can be accounted 
for by (1) folding within the Archean sequence; (2) pro
tection of the easily eroded schistose rocks on Patterson 
Island by the massive edifice of Mortimer Island and the 
massive Archean and Keweenawan mafic intrusions. 
Northwest and northeast faulting of the region would 
form polygonal blocks which may also contribute to the 
apparent circular shape of the islands at the present lake 
level. 

ARCHEAN 

Metavolcanics and Metasediments 

Mafic to Intermediate Metavolcanics 

Metavolcanics of mafic to intermediate composition 
(Unit 1) compose most of Mortimer and Delaute Islands 
and are similar in appearance to those mapped on the 
mainland by Walker (1967) and Harcourt (1938). The 
mafic rocks are characterized by green to dark green 
colour and high chlorite content. A major lithologic unit 
of amygdaloidal mafic metavolcanics on Patterson Is
land serves as a marker unit which helps define the fold 
structures on that island. Chemical analyses of repre
sentative samples of mafic to intermediate metavol
canics indicate that they range in composition from 
tholeiitic basalt to calc-alkalic basalt (see Appendix A). 

Massive, Pillowed and Variolitic Mafic Flows. The most 
common mafic to intermediate rocks on Mortimer and 
Delaute Islands are massive basaltic to andesitic flows. 
These rocks are massive, fine grained, and weather 
green, dark green, to greenish black and occasionally a 
reddish brown. On fresh surface the rocks are various 
shades of green ranging from relatively light pastel 
shades to very dark. Rocks of this type are essentially ab
sent from the other islands of the Slate Island group. In 
all probability some of the massive units are sills or 
sill-like intrusions, however unless intrusive relations 
were observed they were mapped as massive flow rocks. 
A thin section prepared from one such sample indicated 
that the rock was composed of fine-grained chlorite and 
saussurite with less than 5% very fine-grained quartz 
and plagioclase(?). 

Along the north coast of Mortimer Island isolated 
occurrences of very fine-grained, medium to dark green 
weathering, massive metavolcanics have dark green 
chlorite spots. These small spots rarely exceed 3 mm in 
diameter and are considered to represent former mafic 
phenocrysts. The former phenocrysts do not exceed 5% 
of the rock and grain morphology suggests that they 
were originally amphibole. 

Pillowed flows are also common on Mortimer and 
Delaute Islands and pillowed units were found at the 
southwest corner and on the northwest coast of Patter
son Island. The general paucity of pillowed intermedi
ate to mafic metavolcanics on islands other than Mor
timer and Delaute must be considered as a feature of 
the Archean assemblage found on the islands. The in
termediate to mafic metavolcanics are highly schistose 
on all islands with the exception of Mortimer and 
Delaute. Deformation, however, has not completely de
stroyed primary structures within the schistose rocks. 
The pillows range from balloon to mattress shaped; the 
mattress-shaped pillows are larger, having dimensions 
up to 1 by 2 m. Locally pillows have rare variolites along 
their margins and some have amygdules along their rims 
which may rarely reach a maximum diameter of 1 cm. 
The pillow selvages consist of dark green, fine-grained 
chlorite and generally range in width from 1 to 4 cm. The 
selvages weather down along the wave-washed coast 
and enhance the visibility of the pillow structures. The 
pillowed units are fine grained and commonly weather 
light to dark green but in several places on Mortimer Is
land they weather reddish tan. On fresh surfaces all the 
pillowed rocks are shades of green, ranging from light to 
dark. The reddish tan colour of some exposures may be 
due to the presence of a ferruginous carbonate. 

In thin section the pillowed metavolcanics are com
posed primarily of very fine-grained chlorite and saus
surite with minor amounts of carbonate. The metamor-
phic grade is relatively low. Two samples from Mortimer 
Island have relict augite pyroxene, and one has relict 
plagioclase of labradorite composition. Relict textures 
in two samples suggest that the plagioclase crystallized 
as radiating sheafs or as "swallow-tail" terminations per
haps suggesting that the rock was quenched (Pearce 
1974). In one specimen a very fine grained mosaic of 
quartz and feldspar indicates that some granophyre was 
originally present in the rock. The relict grain morphol
ogy suggests an original subophitic, hypidiomorphic, eq-
uigranular texture with the mafic and feldspar constitu
ents occurring in roughly equal proportions. 

The pillowed units on Patterson Island are schistose 
and consist of very fine-grained chlorite with minor car
bonate and sericite. 

Associated with the distinctly massive and pillowed 
units are variolitic units. The massive, pillowed and 
variolitic rock types are gradational into each other. 
Variolite structures are locally common on Mortimer Is
land but are not present on the other islands of the Slate 
Islands group. Within the more massive units the 
variolites are often weakly segregated into ill-defined 
bands suggesting that a fluxion structure is present in 
the rocks. Pillow structures in the variolitic rocks are 
sometimes poorly developed. Variolites may be up to 1 
cm in diameter, and in the pillowed units display a 
gradational change in diameter from smallest at the rim 
to larger towards the core where they appear to coalesce 
and form the pillow core. The variolites in the pillow 
structures range from 1 mm to over 1 cm in diameter 
from rim to core. One exposure of massive to very 
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weakly pillowed variolitic mafic metavolcanics on the 
south coast of Mortimer Island has variolites of 2 cm di
ameter. On the wave-washed shore the variolites are 
easily distinguished from the enclosing rock due to their 
circular nature and lighter green weathered surface. 
The variolites weather a light to medium green which in 
most instances stands out prominently from the darker 
green matrix, however those large variolites exposed on 
the south coast of Mortimer Island weather a red
dish-brown. The fresh surface colours of the variolitic 
rocks are the same as the pillowed or massive mafic vol
canic rocks except that the variolitic rocks are mottled in 
the various shades of green. One thin section was pre
pared of this rock type. The variolites appear to consist 
of altered radiating clusters of plagioclase(?) crystals. 
The rock is now composed of saussurite, chlorite, and 
minor carbonate. 

Mafic Flow Breccia, Volcanic Breccia. Another very dis
tinctive rock type which occurs on Mort imer Island is 
flow breccia. This rock type locally grades into poorly de
veloped, isolated pillow breccia and broken pillow brec
cia. The best exposures of the flow breccia and pillow 
breccia are on the north coast of Mort imer Island due 
west of and northeast of Lambton Cove. 

The flow breccia characteristically comprises 40% 
oblate, buff to tan coloured clasts, set in a medium to 
dark green chloritic matrix. The oblate clasts range up to 
15 by 20 cm in size but generally are much smaller. In 
one exposure west of Lambton Cove a crude segrega
tion of clasts is suggestive of flow banding or segrega
tion. 

On a slabbed surface the matrix surrounding the 
clasts was observed to be a very fine-grained, tuffaceous 
material with scattered, small, dark green chlorite spots 
which probably represent broken former mafic pheno-
crysts. In another sample, dark green lapilli sized clasts 
up to 1 cm in diameter occur in the matrix. The oblate 
buff to tan clasts are rounded to subrounded, very fine 
grained and contain some dark green chlorite spots of 
approximately 1 mm size that are probably representa
tive of former phenocrysts. The dark green phenocrysts 
comprise less than 5% of the clast. The oval clasts are 
amygdaloidal with white, calcite-filled amygdules up to 
1 cm in diameter. The clasts usually have rather diffuse 
boundaries with the enclosing matrix and some clasts 
appear to be rather highly vesiculated with very small 
(less than 1 mm) diameter amygdules. 

A cliff face of oligomictic mafic flow breccia occurs 
approximately midway between Lambton Cove and 
Barnard Point on the south shore of Mortimer Island. 
The breccia comprises grey-green to greenish grey clasts 
set in a dark green, very fine-grained matrix. The clasts 
are angular to subangular and reach a maximum dimen
sion of approximately 30 by 35 cm. The angular clasts of 
this unit contrast sharply with the oval clasts described 
above. 

The matrix displays a tendency to weather down 
leaving the clast to stand in relief. Other minor occur
rences of similar rock occur along the south coast of 

Mortimer Island. T h e mafic volcanic breccia found at 
"Seagull Rock" is a similar rock type although highly 
schistose relative to the mafic breccias on Mortimer Is
land. 

A thin section prepared from a clast taken from the 
mafic flow breccia indicates that it is composed princi
pally of very fine-grained quartz, plagioclase and saus
surite, with minor carbonate and a trace of pyrite. On 
the slabbed surface the clasts of the mafic flow breccia 
were noted to contain tiny amygdules up to 2 mm diame
ter. 

The mafic breccia at "Seagull Rock" and on the 
northwest coast of Patterson Island is polymictic in ap
pearance and may be gradational into the oligomictic 
mafic volcanic breccia on the south coast of Mortimer 
Island. Breccia at these locations contains clasts with a 
pink to reddish tint in addition to the grey-green or 
greenish grey clasts. The waters of Lake Superior pre
vent tracing lithologic units from Mort imer Island to 
"Seagull Rock" to Patterson Island. The author is of the 
opinion that this more polymictic-appearing breccia is a 
facies of the oligomictic breccia and perhaps represents 
local slumping or development of lahars, which permit
ted some clast mixing. Selective carbonate alteration of 
an essentially oligomictic clast population could account 
for the colour variation in clasts, creating a polymictic 
appearance in outcrop. Some of the colour variation ap
pears to be related to varying carbonate content and 
thus the polymictic appearance may be suspect and the 
Mort imer Island, "Seagull Rock", northwestern Patter
son Island correlation would be more likely. The inter
pretation presented by the author favours this latter 
possibility. 

At a location on the northwest coast of Patterson Is
land lensoid pinkish clasts up to 6 by 3 cm are set in a 
tuffaceous, dark green, chloritic matrix with feldspar 
phenocrysts or phenoclasts up to 2 mm in maximum di
mension. The pink and grey-green clasts are somewhat 
segregated into different zones with gradational con
tacts. 

On a slabbed surface, volcanic breccia from the 
northwest coast of Patterson Island appears to be com
posed of pink to greenish feldspar-rich clasts, some of 
which contain dark green chlorite spots less than 0.5 mm 
in diameter probably representing former mafic 
phenocrysts. The pink colour of the clasts may be due to 
carbonate alteration of the clasts. The tuffaceous matrix 
is a fine-grained, dark green chlorite schist. 

The most spectacular occurrence of volcanic brec
cia occurs at the southeast entrance to Lambton Cove 
where the breccia is exposed in broad wave-washed ar
eas. The distinctive pink, red, buff, and orange to light 
green clasts of the breccia are set in a dark green 
chloritic matrix. The clasts weather in relief and stand 
up as prominent knobs on the outcrop surface; they are 
generally very fine-grained and are extensively pitted 
from the weathering out of 1 to 3 mm carbonate filled 
amygdules. The pink to red clasts range up to 20 by 11 cm 
in size and comprise approximately 35% of the rock. The 
highly altered mafic clasts observed in the medium 
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green chloritic matrix reach a size of approximately 5 by 
2 cm. A crude segregation of the clasts into bands was 
observed on the largest exposure of this rock type. This 
banding trends at a high angle to the inferred lithologic 
trend established in outcrop mapping and is presumed 
to be local phenomena related to its deposition. On a 
slabbed surface this unit is similar to flow breccia, how
ever the clasts display a much sharper contact with the 
enclosing matrix typical of volcanic breccia. Volcanic 
breccia has a clearly clastic matrix which is not clearly 
evident in flow breccia. With a decrease in chlorite 
within the matrix this unit would resemble felsic flow 
breccia. 

East of the occurrence at Lambton Cove, more 
poorly exposed outcrops of generally similar rock ap
pear along the north and northeast coast of Patterson 
Island. Along this northern section of the coast the unit 
appears to be more polymictic and at one point was visu
ally estimated to contain approximately 10% pink to red 
clasts with dark green chlorite spots, 40% very fine
grained basalt to andesite clasts, and 10% dark green 
very fine-grained clasts, all set in a medium green tuf-
faceous matrix. The mafic phenocrysts comprise less 
than 5% by volume of the oval to lensoid red felsic clasts 
which attain a maximum size of 21 by 14 cm. The basalt 
to andesite clasts are lensoid in outline and reach a 
maximum size of 10 by 2 cm and the lensoid dark green 
mafic clasts are 4 by 0.5 cm. Even though original clast 
shape is uncertain, the various length to width ratios in 
the same limited outcrop area may indicate greater 
deformability of mafic clasts compared to felsic clasts 
when subjected to essentially the same stresses. Occa
sionally, some of the exposures of volcanic breccia along 
the north coast of Patterson Island contain small ( < 0.5 
mm) orange-red carbonate porphyroblasts. 

Flow breccia along the northeast coast of Patterson 
Island displays an apparent wide variation in clast com
positions even though some of this variation may be due 
to selective carbonate alteration and weathering, im
parting a polymictic appearance to the outcrop. Locally 
a very poorly developed clast segregation is present that 
could be interpreted as crude bedding. The polymictic 
nature and contrasting clast-to-matrix composition 
would suggest that this is more likely a volcanic slump 
deposit than a mafic flow breccia. Based on the struc
tural interpretations of the area presented in this re
port, the author speculates that the exposures on the 
north coast of Patterson Island are correlative with 
those on the east side of Lambton Cove. The latter ex
posures, in turn, have been folded and cut out by the 
dioritic intrusion between Lawrence Bay and Edmonds 
Island and then reappear on the northwest corner of 
Patterson Island. However, the heterogeneity between 
outcrops and extensive water cover between the islands 
makes such a correlation highly speculative. 

Along the west shore of Edmonds Island numerous 
boulders of carbonatized mafic breccia can be found in 
the surf at the approximate midpoint of the island. 
These boulders have a distinctive orange, orange-
brown, to yellow-brown weathering of the carbonatized 

matrix with dark green chloritic clasts. On a sawn sur
face the clasts were noted to have carbonate-filled 
amygdules up to 2 mm in diameter and flame-like out
lines. An occasional grain of pyrite up to 5 mm in size 
was noted. The rock comprising the boulders appears to 
consist of a relatively large proportion of carbonate (ap
proximately 20%) based on estimation of carbonate on 
the sawn surface and from its weathering characteris
tics. The carbonate is possibly ankerite. 

Along the southwest coast of Patterson Island vol
canic breccia is infolded with pillowed mafic metavol
canics (Photo 1). The amplitude of the shear folds are 1 
to 2 m. The clasts are light grey green to buff, lensoid in 
outline and up to a maximum of 20 by 5 cm in size. The 
clasts are interpreted to have been originally angular in 
outline but deformation has developed a more lensoid 
appearance. T h e clasts range from 1 to 50% or more of 
the rock but good bedding or stratification is not appar
ent. The clasts are generally very fine grained but some 
have tiny 1-3 mm amygdules. Several clasts display faint 
thin reaction rims 1.0 to 2.0 mm wide. The matrix of this 
breccia unit is a chloritic dark green tuff. On a slabbed 
surface a grey fine-grained chert clast 1 by 3 cm in size 
was noted. 

The contrasting clast and matrix compositions sug
gest that this unit is either a slump deposit or possibly a 
flow breccia that has incorporated some extraneous ma
terial. Of these two possibilities the generally polymictic 
nature or variable clast content, and the presence of the 
chert clast would suggest that the first choice is more 
probable. 

Mafic breccia also occurs along the south coast of 
Patterson Island, at Horace Point and Sunday Harbour. 
At Horace Point the unit is approximately 100 to 130 m 
wide and traceable along strike for approximately 500 m. 
The clasts are oblate in form with length to width ratios 
of approximately 2:1. This unit is particularly notewor
thy for its bright red ovoid clasts which are set in a dark 
green, tuffaceous matrix. The clasts are very fine 
grained and composed mostly of very fine-grained, pos
sibly plagioclase feldspar. Some clasts are porphyritic 
with tiny (less than 0.5 mm), feldspar phenocrysts mak
ing up approximately 1% of the clast. The weathered 
surface indicates that in some clasts small (1 mm) quartz 
phenocrysts are present in amounts of less than 1%. 
Clasts up to 2 by 1 m in exposures in the small bay imme
diately north of Horace Point appear to decrease in size 
southward around the point. The bright red clasts are 
somewhat mottled even though their composition is not 
expected to vary much between clasts. Some fine
grained, green clasts are also present and are probably 
of intermediate to mafic volcanic composition. Some 
very fine-grained, dark green mafic clasts are present in 
the dark green tuffaceous matrix. The polymictic char
acter of this unit suggests that it is a slump deposit. If 
one assumes that clast size is indicative of vent proximity 
then the large size of the clasts here suggests that it is 
relatively proximal to its source. Other coarse breccias 
(see "Intermediate to Felsic Metavolcanics") on the 
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Photo 1. Mafic volcanic breccia consisting of intermediate to mafic clasts in dark green chlorite (tuffaceous) matrix. Note folding and associ
ated clast deformation. Location P5. 

south side of Patterson Island also imply that some brec
cias on Patterson Island are proximal to a vent site. 

Chlorite Schist, Porphyroblastic Chlorite Schist. Associ
ated with the mafic metavolcanics on Patterson Island 
and occurring as relatively thin units within the more 
felsic metavolcanics are zones of chlorite schist of vol
canic origin. These schistose rocks lack evidence of pri
mary textures but are interpreted by the author to be 
predominantly tuffs. On weathered surface these rocks 
weather green, greenish black, to grey black and on 
fresh surface they range from medium to dark green. 
With increasing sericite content this unit grades into 
chlorite-sericite schist which in turn grades into seri-
cite-chlorite schist of the felsic to intermediate metavol
canics. 

Along the north and east coast of McColl Island 
mafic schist is carbonatized and weather reddish to rusty 
green, in contrast to the medium to dark green of the 
Mortimer Island massive metavolcanics. On fresh sur
face the McColl Island rocks are medium green and dis
play plumose to conical fracturing on the broken sur
face. The rock has the characteristic dark green of chlo
rite. 

Along the northwest coast of Patterson Island, dark 
green chlorite spots up to 5 mm in diameter occur in 
chlorite schist along with occasional reddish orange car
bonate porphyroblast of less than 0.5 mm in diameter. 
The spots generally do not compose more than 5% of 
the rock and are presumed to represent former mafic 
phenocrysts. In thin section this unit was noted to con
tain sericite, plagioclase, carbonate, chlorite and leucox-
ene. The rock is very fine grained, granoblastic, equi-
granular, with interdigitating or lobate grain bounda
ries. This schist is a more altered and deformed variety 
of the massive metavolcanics, both of which are consid
ered to be originally porphyritic mafic flow rocks. 

Along the east coast of Patterson Island and at scat
tered locations along the northeast coast, chlorite 
schists of presumed volcanic origin contain tiny (less 
than 0.5 mm), orange-red, carbonate and/or feldspar 
porphyroblasts. These colourful porphyroblasts are very 
distinctive and locally may comprise 20% of the rock. In 
one of the occurrences on the east coast, contact meta-
morphism may have been a factor in the development of 
these porphyroblasts since the porphyroblasts appear to 
be spatially arranged marginal to the massive quartz-
feldspar porphyry intrusion exposed in scattered wave-
washed outcrops on the coast. An occurrence of por
phyroblasts on the northeast coast of Patterson Island 
appears to be spatially associated with the emplacement 
of a diabase dike and thus may be a contact metamorphic 
phenomena. Such reddish brown carbonate porphyro
blasts are common in the supracrustal rocks of the Wawa 
area (personal observation) and no clearly demon
strated relationship exists between the porphyroblasts 
and intrusions; therefore such a relationship on the 
Slate Islands is likely fortuitous. 

Much smaller exposures of this porphyroblastic 
rock type which do not show any obvious relation to in
trusive events are present along the east and northeast 
coast. Most of these porphyroblastic units are very thin 
and are not shown on the accompanying map. 

Amygdaloidal Mafic Flows, Porphyritic Flows. On the 
west coast of Edmonds Island and forming a distinctive 
unit within the interior portion of Patterson Island is 
chlorite schist with prominent ovoid clots of quartz and 
carbonate. These rocks have been interpreted by the 
author as amygdaloidal basaltic to andesitic flows. 
Amygdules up to 5 cm in maximum dimension were ob
served but they are generally 1 cm or less in size. The 
amygdules are ovoid to elliptical in plan view and consist 
of very fine-grained white quartz and/or white, medium-
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to coarse-grained carbonate. On the west coast of Ed
monds Island the carbonate weathering of the amyg
dules is rusty suggesting that the carbonate is ankeritic. 
On weathered surfaces the amygdaloidal units are me
dium to dark green and on fresh surfaces are generally 
lighter tints of the same colour. The quartz-filled amyg
dules weather in relief which results in a distinctive spot
ted appearance. Those amygdaloidal rocks containing 
carbonate develop a pronounced pitted appearance on 
the weathered surface. In thin section this unit consists 
of a very fine-grained mixture of carbonate, chlorite, 
and polycrystalline plagioclase with minor quartz. The 
rock is granoblastic equigranular in texture. 

In one outcrop on the northwest coast of Patterson 
Island due south of "Seagull Rock" a crude banding is 
caused by variation in amygdule content and is thought 
to represent an original flow feature of the lava. 

The relatively large amygdule size in some of these 
rocks suggests that they were emplaced under very low 
confining pressures (Moore 1965, p.43). There is a gen
eral paucity of sedimentary rocks and pillowed mafic 
metavolcanics on Patterson Island and where present 
are very local in distribution. Amygdaloidal intermedi
ate to mafic metavolcanics are scarce on Mortimer and 
Delaute Island, and where present the amygdules are of 
much smaller diameter than the amygdules in the rocks 
on Patterson Island. 

Amygdaloidal porphyritic flow rocks occur with 
feldspar porphyry flow rocks on the Leadman Islands 
and as a major rock-unit on Patterson Island. Amyg
dules up to 1 cm in diameter are not uncommon and are 
often filled with carbonate or fine-grained quartz. The 
feldspar phenocrysts may be as large as 8 mm in maxi
mum dimension and are clearly visible on both the 
weathered and fresh surfaces. The phenocrysts may lo
cally make up a visually estimated 30% or more of the 
rock and weather grey-green, pale pink, or red. The 
chlorite which helps define the schistosity planes is 
often a mottled green and suggests that former mafic 
phenocrysts may have also been present. T h e rocks of 
this class are highly schistose, weather light to dark 
green and are light to medium green on fresh surface. 
The weathered surface displays the occasional clast, and 
thin zones of breccia suggest either thin tuffaceous lay
ers or brecciated flow tops. The matrix of the feldspar 
phenocrysts is very fine-grained sericite-chlorite schist. 
With increasing sericite content of the matrix, this unit is 
gradational into feldspar porphyry flows. The domi
nance of chlorite over sericite in the matrix is the criteria 
by which the two map units are distinguished. Chemical 
analyses of these porphyritic flows (see Appendix A) dis
play a variation from calc-alkalic basalt to calc-alkalic 
dacite. In the author 's opinion this chemical variation is 
a function of the highly variable chlorite content of the 
matrix. With the development of a brecciated appear
ance amygdaloidal porphyritic flows are gradational into 
feldspar porphyritic flow breccia. In areas which have a 
relatively broad wave washed expanse of the porphyritic 
flow rock, inhomogeneities within the units indicate 
that sampling of a poorly exposed area may lead to erro

neous classification. The highly variable ratio of sericite 
to chlorite in the schist matrix of the feldspar porphyries 
is likely the dominant factor that most greatly influences 
the classification of a given unit as either felsic (calc-al
kalic dacite) or mafic (calc alkalic basalt). Because of its 
fine grained and intimately mixed nature it is difficult to 
visually estimate the relative ratio of sericite to chlorite. 

In thin sections of the porphyritic rocks, the highly 
saussuritized plagioclase phenocrysts are of oligoclase-
andesine composition and are set in a very fine-grained 
granoblastic, equigranular, groundmass of polygonized 
plagioclase and possibly some quartz. The schistosity 
planes are defined by sericite and chlorite which are 
highly variable in relative proportions between samples. 
These porphyritic flow rocks are thought to be represen
tative of compositions of a more intermediate nature. 

Mafic Tuff. Intercalated with the more common litholo-
gies are thin units of laminated to homogeneous, schis
tose to massive tuff. This rock-type contains clearly dis
cernible fragments on the weathered surface and is con
sidered to represent local accumulations of tuffaceous 
material, in part reworked by water to give some of the 
units a laminated appearance. These units rarely exceed 
20 m in thickness and generally the clasts are relatively 
uniform in composition. As with other mafic metavol
canics on the islands these are very fine-grained and 
weather various shades of green. Tuffs are principally lo
cated along the northwest, north, and northeast coast of 
Patterson Island. 

Intermediate To Felsic Metavolcanics 

Dupuis, Spar, Leadman, and Patterson Islands all con
tain rocks of intermediate to felsic composition (Unit 2) 
which are commonly porphyritic in outcrop or in thin 
section. The dominance of porphyritic volcanic and in
trusive rock types is a characteristic feature of the felsic 
to intermediate metavolcanic rock assemblage on the is
lands. Clasts composing the fragmental rocks have been 
categorized by size according to Fisher (1966). 

Harcourt (1938, p.7-8) described various intermedi
ate to felsic pyroclastic and porphyritic flow rocks in the 
Schreiber area on the mainland but these do not appear 
to resemble the rocks found in the map area. Walker 
(1967, p. 10-11) also described porphyritic felsic flow 
rocks, on the mainland opposite the Slate Islands, with 
pink feldspar phenocrysts which may be less altered 
equivalents of rocks similar to those on the islands. 
Walker (1967, p. 10) reported that strongly carbonatized 
porphyritic volcanic rocks appear on the shoals, islets, 
and the Barclay Islands east of the mouth of the Prairie 
River and from his brief description of these rocks they 
would appear similar to those on the Slate Islands. 
These exposures lie on-strike with the formations on the 
islands and with a submerged ridge indicated by hydro-
graphic charts between the islands and the mainland. 
Walker (1967, p. 11, Photo 6) also described agglomer
ates with orange clasts and chlorite matrix on these off
shore islands. On the Slate Islands, similar rocks were 
mapped as mafic in bulk composition and are described 
in this report as mafic volcanic breccia (Unit 1). Walker 
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(1967, p. 10) described the pink phenocrysts in the por
phyritic felsic rocks as potassium feldspar, however, all 
the pink feldspar phenocrysts in the Slate Islands vol
canic rocks are plagioclase of oligoclase-andesine com
position. The porphyritic rocks are of intermediate com
position (see Appendix A) and do not contain sufficient 
potassium or silica to be classed as rhyolite. 

The author, while employed with an exploration 
company in the Terrace Bay-Marathon area, examined 
felsic to mafic flow rocks on the mainland. These obser
vations indicate that the intermediate to felsic rocks on 
Patterson, Dupuis, Spar and Leadman Islands represent 
a highly sheared, amygdaloidal and porphyritic car
bonatized sequence, unlike units of similar composition 
on the mainland. 

Felsic Flow Breccia, Volcanic Breccia. Along the south
east coast of Patterson Island, at scattered locations 
along the east coast and at several locations along the 
west coast, and at the southwest corner of Patterson Is
land are exposures of light grey-green, apple green, 
greenish pink, to greenish brown flow breccia. Frag
ments are block and lapilli sized (Fisher 1966). Some of 
the exposures along the west coast and at the southwest 
corner of Patterson Island are spectacular for the 
coarseness of the pyroclastic debris (Photo 2). Even 
though there is some variation in clast composition and 
texture, these units consist predominantly of one clast 
type and are thus interpreted to be flow breccia rocks. 
The clasts in the breccia on the southeast corner of the 
island are generally very fine grained but some have 
small (less than 1 mm) feldspar phenocrysts. At this lo
cation clasts are up to 65 by 23 cm in size but most are 
much smaller. These clasts are generally lensoid in plan 
view but some are angular. Two large samples of this 
rock type were collected from the southeast coast of Pat
terson Island and a slabbed surface was prepared to per

mit examination of the textures. One sample contained 
oblate clasts composed of approximately 5% quartz 
phenocrysts up to 2 mm in diameter, set in a very fine
grained matrix. The matrix enclosing the clasts is clastic 
debris of the same composition with some feldspar 
grains of less than 1 mm maximum dimension. The rock 
displays local fracturing and carbonate veining. The sec
ond sample contains angular, very fine-grained, apple 
green clasts with tiny (less than 1.0 mm) phenocrysts of 
feldspar that may comprise up to 5% of the rock. 

A sample from a relatively narrow unit of generally 
similar rock on the northeast corner of the island faintly 
displays clasts on the weathered surface. On a slabbed 
surface, the sample displays a fragmental texture with 
lapilli-sized clasts containing feldspar phenocrysts up to 
1 mm in size and composing about 5% of the rock. The 
matrix enclosing the clasts is of the same composition as 
the clasts and contains dark chloritic spots of less than 
1.0 mm diameter. The schistosity planes in the sample 
pass without deflection through both the matrix and 
clasts. 

Along the southwest coast of Patterson Island are 
schistose pyroclastics of dominantly dacitic composition 
(see samples 24,25, Table A-2, Appendix A). The largest 
clast observed in these rocks is 133 by 13 cm. The rock 
weathers a light green to grey green and has the same 
colour on fresh surface. The clasts are very fine grained. 

On the west coast of Patterson Island a cliff face of 
dacitic flow breccia (see samples 27, 28, Table A-2) oc
curs approximately 0.4 km northwest of Horace Point. 
The light green weathering breccia contains angular 
clasts up to 30 by 10 cm in size. The fresh surface of the 
rock is predominantly light grey-green but has a reddish 
brown tint. T h e clasts are aphanitic but contain small 
feldspar phenocrysts up to 3 mm in size comprising 
10-15% of the clast. North of this exposure and adjacent 
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to a diabase dike and diatreme intrusion a similar brec
cia may be a continuation of this same unit. 

On the northwest corner of Patterson Island and 
approximately 0.4 km south of William Point is a spec
tacular cliff face of felsic flow breccia. This cliff face ap
pears to be supported by an erosion resistant diabase 
dike. Clasts are up to 68 by 52 cm but most are smaller. 
The clasts make up more than 50% of the rock. This ex
posure weathers reddish brown and has a light green 
colour on fresh surface. The clasts are subrounded to 
angular in outline and generally are very fine grained in 
appearance. A thin unit of sedimentary rock is associ
ated with this breccia. Chemical analysis of a clast from 
the breccia indicates a mugearite composition which is 
close to dacite (see sample 22, Table A-2). 

The clasts of the breccias are generally enclosed in a 
sericite to chlorite-sericite schist matrix but a few have a 
predominantly chlorite matrix and may be transitional 
into mafic volcanic breccia. These more chloritic units of 
intermediate to felsic breccia have been mapped as vol
canic breccia and consist predominantly of red to red
dish-brown and greenish-brown weathering clasts in a 
chlorite schist matrix. With decreasing clast density and 
increasingly mafic matrix the unit becomes gradational 
into mafic volcanic breccia. Clasts are estimated to 
make up over 50% of the felsic volcanic breccia; most 
clasts are of the same compostion and texture although 
there are some extraneous clasts. These units may in 
part be representative of pyroclastic flow rock or in part 
a slump deposit. If a pyroclastic flow, the flow would 
have to have incorporated a large quantity of mafic tuff 
to account for the contrasting fragment-matrix composi
tions. A slump deposit incorporating and mixing mafic 
tuff and more felsic fragments may explain the contrast
ing fragment-matrix composition and is favoured by the 
author since it appears to be the simplest explanation. 

Through decrease in chlorite content of the matrix, 
volcanic breccia is also gradational into a breccia unit 
with an essentially all sericite matrix. This unit is a red-
brown to red weathering pyroclastic rock, restricted to 
several exposures on McColl Island and the southeast 
corner of Patterson Island. Of the two areas the best ex
posure occurs on the southeast corner of Patterson Is
land where broad wave-washed areas allow close study 
of the original pyroclastic textures of the rock and at this 
location the unit is cut normal to the schistosity and 
strike by numerous quartz veins. 

On a sawn surfaces, samples of this unit from the 
southeast corner of Patterson Island contain clasts with 
feldspar phenocrysts up to 3 mm and quartz phenocrysts 
up to 1 mm set in an aphanitic groundmass. The 
phenocrysts compose a visually estimated 10% of the 
clast. The clast matrix consists of tuffaceous debris of 
the same composition. On the weathered outcrop sur
face the occasional more mafic clast is present which 
often contains feldspar phenocrysts however the rock 
overwhelmingly contains clasts of one composition and 
texture. The single clast type suggests the unit may be a 
flow breccia. 

The weathered surface of clasts within this rock are 
often pitted with small pits of 1 mm or less in diameter 
which may suggest the presence of carbonate filled ves
icles. The reddish-brown to reddish weathering of this 
unit maybe due in part to the relatively high ferruginous 
carbonate content of the rock. 

A unit of volcanic breccia extends along the south 
coast of Patterson Island from Sunday Point eastward 
for approximately 1200 m. Clasts in ths unit are up to 40 
by 30 by 18 cm and are elongated parallel (lensoid in 
plane view) to the schistosity. The clasts, of very fine
grained chlorite to sericite-chlorite schist, are set in a 
sericite-chlorite matrix containing red to pink weather
ing feldspar grains. The clasts make up approximately 
10% of the unit. 

Numerous thin sections were prepared from flow 
and volcanic breccia. The rocks contain from 0 to 20% 
plagioclase phenocrysts which vary from oligoclase to 
andesine in composition and are generally highly saus-
suritized. Several samples contain polycrystalline quartz 
phenocrysts in amounts less than 5%. The plagioclase 
occurs as both euhedral and anhedral grains some of 
which are obviously fractured and slightly rotated. The 
rocks contain 5-20% sericite which, along with 0-15% 
chlorite, defines the schistosity of the rock. Carbonate 
was recognized in all the rocks and comprises up to 20% 
of some thin sections. The plagioclase and quartz 
groundmass of the porphyritic rocks and the texture of 
the non-porphyritic samples is granoblastic, equi
granular and very fine grained. 

Felsic Tuff. Felsic tuffs are probably more abundant than 
indicated on the map because most of the sericite schists 
and similar schistose rocks are likely tuffs. Tuffs occur as 
relatively thin units and are generally homogeneous. 
The laminated variety are presumably waterlaid, and as 
a group are relatively scarce. The best example occurs at 
William Point where a folded sequence of laminated 
tuff is approximately 20 m thick. Several occurrences of 
the more homogeneous or massive tuff are present 
along the east coast of Patterson Island. These units are 
generally less than 30 m in width. 

The tuffs are fine grained, schistose and weather 
grey-green, orange, orange-red, red and reddish-green. 
They have a clearly identifiable clastic texture on the 
weathered surface and on fresh surface are grey-green 
or orange-red. 

A thin section of tuff from along the south coast of 
Patterson Island has a very fine-grained, granoblastic, 
equigranular texture of quartz and plagioclase with an 
estimated 10% carbonate and 15% sericite. The plagio
clase was too fine grained to optically determine compo
sition. 

Sericite Schist, Sericite Schist with Porphyroblasts. On 
Spar, Dupuis, Bowes, McColl and Patterson Islands are 
numerous occurrences of homogeneous sericite schist. 
The lack of primary features in this rock prevents a more 
genetic classification. In several places sericite schist 
display a weakly visible pyroclastic fragmental texture 
along strike from those without any visible fragmental 
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texture. It is thus assumed that most of these rocks rep
resent former felsic tuffs. 

Sericite schist weathers buff, tan, reddish brown, 
pink or red. On fresh surface the rock is very light green, 
pink or pale red. In hand sample the rock is composed 
mainly of sericite and tiny (less than 1.0 mm) pink to red 
feldspar grains. Occasional small quartz grains are also 
present. A common feature of this rock unit is the pres
ence of tiny (0.5 mm) reddish orange carbonate por-
phyroblasts, the weathering of which imparts the oran
ge-red colour to the rocks. From its rusty weathering the 
carbonate is most likely ankerite. 

In thin section, rocks of this unit consist of poly-
gonized quartz and plagioclase with up to 10% carbon
ate and 15% sericite. The texture is very fine grained^ 
granoblastic, equigranular. 

With increasing chlorite content, sericite schist is 
transitional into chlorite-sericite schist which, with con
tinued increase in chlorite content, is transitional into 
schistose mafic metavolcanics. 

A variety of sericite schist contains quartz and/or 
feldspar phenocrysts in amounts more than 1-2%. The 
quartz and/or feldspar grains in this rock vary between 1 
and 2 mm in diameter and only rarely reach 3 mm in di
ameter. This phase is located principally along the north 
and northeast coast of Patterson Island and on McColl 
Island. 

Another variety occurs on Spar Island and at one lo
cation on the northeast coast of Patterson Island. This 
subunit is distinctive for its ovoid quartz with minor as
sociated carbonate clots which on Spar Island are up to 
1.5 cm in diameter. Other than these ovoid clots which 
weather in pronounced relief, no other feature is pre
sent to indicate the original nature of the rock. The 
ovoid clots consist of very fine-grained white quartz. 
These ovoid quartz clots are thought to represent for
mer quartz filled vesicles which have resisted the shear
ing that has so pervasively penetrated these rocks and 
obliterated other primary textures. 

Another variety of sericite schist contains well de
veloped chloritoid and carbonate porphyroblasts. This 
rock weathers the usual buff, pink or orange-red but has 
a distinctive spotted appearance caused by dark green 
chloritoid porphyroblasts. These porphyroblasts are up 
to 5 mm in maximum length and may compose up to 
35% of the rock. The rock also has distinctive orange-
red carbonate porphyroblasts up to 1 mm in maximum 
size. These carbonate porphyroblasts are common in 
sericite schist and may be considered one of its charac
teristic traits. In chloritoid porphyroblastic schist they 
are of additional interest since the carbonate porphyro
blasts become completely enclosed in the larger chlori
toid porphyroblasts which imparts a distinctive orange-
red spotted appearance to these larger chloritoid crys
tals. This porphyroblast relationship suggests that the 
chloritoid porphyroblasts developed after the orange-
red carbonate porphyroblasts and that perhaps the rock 
has undergone two periods of greenschist grade re
gional metamorphism. Some of the carbonate por

phyroblasts are harder to scratch with a pen knife than 
would normally be expected of a pure carbonate min
eral. Thus some are undoubtedly composed in part of 
very fine-grained quartz and/or feldspar. The best expo
sure of chloritoid porphyroblastic sericite schist is lo
cated along the southwest coast of one of the larger bays 
on the northeast coast of Patterson Island. The outcrops 
at these locations occur at water level and are very fis
sile. Fractures on the weathered surfaces of samples of 
this unit displayed a distinctive orange-red discontinu
ous veining up to 1.5 mm wide which is interpreted as 
being the result of weathering of carbonate along frac
tures. The rusty colour of the weathered surfaces sug
gests that the carbonate is ankeritic. 

The presence of chloritoid may be more extensive 
than the accompanying map would indicate. Locally 
along the east coast of Patterson Island, samples of 
sericite schist contain dark spots less than 1 mm in size. 
This small dark green mineral was routinely noted as 
chlorite in the field notes. These units were of narrow 
width and widely scattered, but presumably more de
tailed sampling and thin section study might disclose 
that a number of these are chloritoid rather than chlo
rite. 

The field identification of the chloritoid found at 
the bay on the northeast corner of Patterson Island was 
confirmed by X-ray diffraction by W. Hicks, Geoscience 
Laboratories, Ontario Geological Survey. A brief ex
amination of a thin section from this unit indicated that 
the rock consists of 10-15% sericite, 25% chloritoid, 
20-30% carbonate and the remainder is a fine-grained 
mixture of polygonized quartz and plagioclase. The tex
ture of the quartz and plagioclase is very fine grained, 
granoblastic, equigranular. T h e chloritoid porphyro
blasts were also noted in thin section to contain smaller 
carbonate porphyroblasts(?) confirming the field obser
vations. 

Felsic Flows. Flow rocks of intermediate to felsic compo
sition display some textural variability. Along the west 
shore of Patterson Island, two isolated outcrops of mas
sive to weakly brecciated felsic metavolcanics display 
discontinuous streaking which was interpreted as flow 
banding. These exposures weather reddish brown and 
are reddish grey-green on fresh surface. The rock is very 
fine grained and the bands have diffuse boundaries and 
are gradational into each other. The banding is on a 
scale of centimetres. 

At a location on the west coast, at a second location 
on the northeast corner of Patterson Island, and also on 
the McColl Island a homogeneous, schistose, interme
diate to felsic rock has dark green chlorite spots. These 
outcrops represent another subunit of felsic flow rocks. 
The rock weathers light grey green, orange, buff, tan or 
pinkish and is very fine grained. On fresh surface it is 
light green to orange-brown with dark green chlorite 
spots which may be as large as 3 to 4 mm. The dark chlo
rite spots comprise up to 10% of the surface area of the 
plane of schistosity but they generally comprise about 
5% or less of the total rock. These spots are thought to 
indicate the former presence of mafic phenocrysts, and 
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from the homogeneous appearance of the rock, the 
original rock may have been a porphyritic flow. Since the 
chlorite clots occur on the schistosity planes a metamor-
phic origin cannot be discounted. However their restric
tion to rocks of a non-fragmental appearance and the 
presence of similar appearing, morphologically recog
nizable, chloritized, mafic phenocrysts in association 
with various feldspar porphyry flow rocks suggests that 
they are former mafic phenocrysts in flow rocks lacking 
feldspar phenocrysts. 

In thin section this rock consists of 10-15% sericite, 
15-20% carbonate, 0 -5% chlorite, and the remainder is 
polygonized quartz and plagioclase. The texture of the 
quartz and plagioclase is very fine grained, granoblastic, 
and equigranular. 

Along the southeast coast of Patterson Island felsic 
flow rocks are gradational into flow breccia and tuff. The 
flow rocks are massive to schistose, weather grey white, 
very light green or very light pink and are very fine 
grained. Fresh surfaces are the same colours. The flow 
rocks are tough to break, siliceous and contain zones of 
sericite schist. While the flow rocks are generally homo
geneous, in several wave washed areas along the south
east coast they grade almost imperceptibly into dis
tinctly clastic rocks. Clasts up to 10 by 20 cm were noted. 

A thin section of this rock contains 5-10% small 
(less than 1 mm) phenocrysts of saussuritized, weakly 
zoned plagioclase of andesine composition. These 
microphenocrysts are set in polygonized quartz and pla
gioclase which is very fine grained, granoblastic, eq
uigranular. In addition, the matrix of the rock contains 
10-15% sericite and 5-10% carbonate. 

On shoals along the east coast of Leadman Island 
are exposures of reddish brown weathering, very fine 
grained, massive but highly fractured felsic metavol
canics. The unit displays no primary textures to indicate 
the nature of its origin and has been arbitrarily classed as 
a flow rock. On fresh surfaces it is light grey green to 
reddish brown. On both fresh and weathered surfaces, 
pinkish feldspar phenocrysts up to 1 mm in size are vis
ible. 

In thin section this rock consists of a very fine
grained, granoblastic, equigranular, polygonized mix
ture of quartz and plagioclase with up to 10% carbonate, 
10-15% sericite and a trace of pyrite. 

Feldspar Porphyry Flows and Breccia. One of the major 
rock types on the islands is feldspar porphyry flows. The 
author has not observed such units in other greenstone 
assemblages and considers the volume and distribution 
of this rock type to be somewhat unique to the islands. 
The feldspar porphyry flows define a distinct horizon 
stretching from Leadman Island to the northeast coast 
of Patterson Island, south of west to McGreevy Har
bour, then southwest around the south end of Lawrence 
Bay where it is folded into a mainly north trend and ex
tends to the northwest coast of Patterson Island. Rocks 
of this type have been subdivided into two units: flows 
and breccia, which are completely gradational into each 
other. The matrix enclosing the feldspar phenocrysts of 

these porphyries is sericite schist to chlorite-sericite 
schist. With increasing chlorite content these units 
grade into mafic, feldspar-porphyritic flows and breccia. 

The porphyry flows and breccias are distinctly dif
ferent from the intrusive feldspar porphyries of Unit 5. 
The differences are: (1) feldspar phenocrysts are pre
sent in the flows in amounts up to 50% or more, (2) the 
presence of breccia units and (3) the ubiquitous pres
ence of quartz and carbonate filled amygdules. On 
Leadman Island amygdules up to 1 cm are common and 
quartz-filled; former gas cavities up to 10 cm in diameter 
were observed. On the northeast coast of Patterson Is
land amygdules 6 by 2 cm are present, and in McGreevy 
Harbour amygdules up to 2 and 3 cm were observed. 
Several of the amygdules at McGreevy Harbour have 
dark green chloritic rims 1-2 mm thick that enclose the 
carbonate fillings. On the northwest coast of Patterson 
Island amygdules up to 4 to 5 mm were observed in some 
of the breccia fragments. The relatively large size of 
these amygdules suggests that this unit was emplaced 
under conditions of very low confining pressure (Moore 
1965, p.43). The vesiculated nature of the unit and the 
lack of closely associated sedimentary rocks suggests 
that this unit may have been emplaced subaerially. 

This unit is best exposed on Leadman Island where 
broad expanses of wave washed rock are available for 
study. Along the north coast of this island, obviously 
brecciated horizons grade almost imperceptibly into 
non-brecciated material. These units are most likely 
flow breccias or flow top breccias. 

The more massive units display a distinctly colour 
mottled appearance due to variation in chlorite content 
of the matrix. This variation in chlorite matrix crudely 
defines ovoid structures up to and exceeding 1 m across 
that resemble pillow structures. The ovoid structures 
are outlined by a dark green, chlorite-rich matrix enclos
ing a pinker, more sericite-rich matrix of the ovoid cen
ters. No sharp contacts exist between or within the 
ovoids nor do the relative proportions of feldspars ap
pear to vary significantly between the sericite-rich cores 
and more chlorite-rich margins. The definition of these 
ovoid structures depends on the variation in chlorite and 
sericite contents of schistose matrix. On Leadman Is
land one massive feldspar porphyry layer is traceable 
across the island and is, in all probability, a thick flow 
center. 

The most spectacular occurrence of this unit as a 
breccia is on the northwest coast of Patterson Island 
where boulders and outcrops of this breccia display a 
pronounced degree of concentric alteration of the 
clasts. As many as four rings were counted on one clast 
and they may reach 1 cm in width. Clasts at this exposure 
are up to 38 by 24 cm and one or two suggest a weakly 
developed flow banding. 

The feldspars within this porphyry weather orange-
red, pink, pinkish green, yellow to orange-brown and 
brown and impart to this rock its distinctive colour. On 
fresh surface the rock is various shades of light red, pink, 
or green. The feldspars are extensively saussuritized 
and one sawn specimen suggests that some were origi-
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nally zoned and that some phenocrysts were crystal clus
ters and thus glomeroporphyritic. The feldspars are up 
to 8 mm in maximum dimension and seriate in distribu
tion. Along the schistosity planes dark green chlorite 
clots suggest that mafic phenocrysts were formerly pre
sent and the grain morphology of one clast sample from 
the northwest coast of Patterson Island suggests that it 
was originally hornblende. These dark chlorite clots are 
up to a maximum of 6 mm in diameter. On the basis of 
grain morphology the author considers it unlikely that 
these chlorite clots are solely metamorphic in origin but 
represent chlorite replacement of former mafic pheno
crysts under greenschist facies conditions of regional 
metamorphism. 

The weathered surface of large exposures of this 
rock type are typically mottled in various shades of pink, 
green and orange-brown, and if amygdaloidal, this sur
face will also have white spots from the weathering out 
of the quartz-filled vesicles or a pitted surface if the ves
icles were carbonate filled. On fresh surface the rock is 
mottled in various shades of the same colours and may 
contain very fine-grained white quartz or coarse
grained, white carbonate clots if amygdaloidal. 

In thin section, relict portions of the saussuritized 
feldspar phenocrysts were determined by optical tech
niques to be andesine. The phenocrysts, in addition to 
albite twinning, locally display Carlsbad twinning. The 
crystals are often broken, weakly zoned, commonly 
glomeroporphyritic, seriate in size distribution, and gen
erally extensively altered to sericite and carbonate. T h e 
chlorite in the matrix to the phenocrysts occurs as len
soid clots and could be interpreted as ei ther former tuff 
fragments or as deformed mafic phenocrysts. The ma
trix also contains 5-10% carbonate, 5-20% chlorite, 
10-20% sericite, and the remainder consisted of poly-
gonized quartz and plagioclase. The polygonized quartz 
and plagioclase of the matrix is very fine-grained, gra
noblastic, and equigranular. 

Chemical analyses of these feldspar-rich flow rocks 
indicate a composition varying from calc-alkalic basalt 
to calc-alkalic dacite (see samples 33-38, Table A-2) . 
The wide range in composition is likely due to variations 
in the chlorite-sericite ratio in the matrix. 

Metasediments 

Archean sedimentary rocks (Unit 3) are of relatively lo
cal distribution on the islands. The metasediments are 
predominantly volcanoclastic and probably of local deri
vation. The metasediments cannot be traced laterally 
for any great distance and appear to interdigitate with 
volcanic units. The finer-grained, bedded deposits may 
represent local interflow basin accumulations while the 
more polymictic, poorly stratified units may represent 
epiclastic slump or laharic mudflow deposits. 

Volcanic Conglomerate, Arkose. O n e of the more note-
able units on the island is volcanic conglomerate. This is 
a polymictic and unstratified unit composed principally 
of volcanic rock clasts which commonly contains clasts 
of very fine-grained, red or grey-white chert. The dis

tinction of some volcanic conglomerate units from asso
ciated volcanic breccia units is based solely on the pres
ence or absence of chert clasts. In some cases units dis
playing a large variety of clast types with or without evi
dence of crude bedding, have been mapped as volcanic 
conglomerate to separate them from flow breccia units. 
Volcanic conglomerate occurs midway along the east 
coast, and at William Point, and east of McGreevy Har
bour on Patterson Island. 

The unit at William Point is perhaps the most spec
tacular. Near the old mine adits the conglomerate con
tains bright red, finely laminated, angular chert clasts 
which are very colourful in the wave washed outcrop 
along the beach. Associated with this volcanoclastic 
conglomerate is massive to poorly bedded arkose. The 
arkose was only observed on the northwest corner of 
Patterson Island and is reddish brown weathering and 
structureless except for a secondary schistosity. Associ
ated with the arkose are two lenses of iron stained, bed
ded chert (not shown on map) of approximately 15 by 2 
m into which the two adits on the northwest corner of 
Patterson Island were collared. The rugged and exposed 
nature of the coast at this point makes examination very 
difficult but possible stratification and grain gradation in 
the arkose indicate tops to the northeast. Extrapolating 
from the field notes of G.E. Parsons, consulting geolo
gist, who worked on the islands in 1960-1963 for the 
Kimberly-Clark Company Limited, a red banded chert 
layer lies immediately offshore at this point. The abun
dance of red laminated chert pebbles in the beach grav
els along this portion of the coastline supports this con
clusion. The chert cobbles in the volcanoclastic con
glomerate are of similar appearance which suggests that 
they were derived from the chert unit lying offshore and 
that the chert unit is thus older. This line of reasoning 
would indicate tops to the northeast as suggested by the 
arkose unit. Clasts make up about 30% by volume of the 
conglomerate; the relative abundance of clast types is 
about 44% mafic volcanic, 54% felsic volcanic and less 
than 2% chert. The clasts are up to 10 by 5 cm in size and 
angular to subangular in shape. The arkose associated 
with the conglomerate was examined in thin section and 
was estimated to contain 5-10% chlorite, 10 to 15% car
bonate, 10-15% sericite, 5-10% limonite, 25% quartz, 
and 35% saussuritized plagioclase. The rock has been 
recrystallized and texturally is fine grained, granoblastic 
equigranular. The sericite and chlorite likely represent 
former matrix. 

On a slabbed surface of the volcanoclastic conglom
erate most clasts are grey-green in colour and mafic to 
intermediate in composition. Other clasts are pink and 
composed primarily of feldspar. Several clasts have 
amygdules up to 3 mm in diameter. 

Another conglomerate unit is present on the north
east coast of Patterson Island and while chert clasts are 
lacking, the polymictic nature of the unit suggests that it 
is a volcanoclastic conglomerate. This unit appears to be 
gradational into mafic volcanic breccia. The clasts are 
subangular to lensoid in outline. 
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At the location on the northeast coast, in a wave-
washed exposure approximately 30 by 10 m, clasts con
stitute about 30% of the rock and the clast population 
consists of approximately (1) 5% very fine-grained, grey 
to pink felsic clasts up to 48 by 21 cm; (2) 5% light green
ish grey felsic clasts up to 60 by 20 cm; (3) 10% medium 
green very fine-grained intermediate clasts up to 43 by 
23 cm; (4) 30% medium to dark green, very fine-grained, 
mafic clasts up to 14 by 20 cm; and (5) 3-4% amyg
daloidal feldspar porphyry clasts with quartz-filled 
amygdules up to 7 mm and a maximum clast size of 16 by 
7 cm. The clasts weather varying shades of green, pink, 
and red. The matrix weathers a medium to dark green 
and on fresh surface is a dark green. The matrix appears 
to consist of a mixture of volcanic debris. 

On a slabbed surface of a large specimen of this vol
canic conglomerate, a polymictic clast population is en
closed in volcanic detritus of similar material. Several of 
the grey-green clasts and several of the pink, more felsic 
clasts had dark green chlorite spots less than 0.5 mm in 
size which, based on morphology of the spots, represent 
former mafic phenocrysts. The matrix of this sample 
also contains reddish brown spots about 0.25 mm in di
ameter which are thought to be carbonate porphyro
blasts of ankerite composition. 

Along the east coast of Patterson Island several 
units of volcanic conglomerate contain rare chert clasts. 
These units are not as polymictic as the occurrences de
scribed above but contain very fine-grained, grey-white 
chert clasts. These chert clasts are not present through
out a unit and generally never exceed 1% by volume of 
the rock. Three separate units were identified and these 
are intercalated with a sequence of quartz-feldspar por
phyry and feldspar porphyry intrusive rocks, felsic flow 
breccia, sericite schist and mafic tuff. The chert clasts 
range from subangular to subrounded in outline. Sharp 
angular clasts and well rounded clasts were not ob
served. The most southern of these units contains blue-
grey, fine-grained chert clasts up to 12 by 5 cm over 15 m 
of the unit's 50 m width. 

The second unit, which is about 32 m thick, contains 
similar chert clasts up to 11 by 2 cm in size and in small 
scattered areas of the exposure the chert clasts may 
comprise about 5% of the rock. 

The most northern of the three units is about 60 m 
wide and along its southern contact contains grey-white 
chert clasts up to 1 by 4 cm in size. Chert was not de
tected in this unit northwards along the beach, but a 
black fine-grained, laminated chert unit approximately 1 
m thick is present in the middle of the conglomerate. 
Along the north contact of the conglomerate, chert 
clasts are again present up to a maximum size of 25 by 17 
cm. Where observed, the chert clasts comprise less than 
1% of the rock. 

On a sawn surface of a sample of this unit, angular 
volcanic rock clasts are set in a matrix of clastic volcanic 
debris. One clast has a 2 to 4 mm wide reaction rim and 
one small dioritic clast is heavily impregnated with py-
rite. The lack of reaction rims on essentially all the re

maining clasts suggests that the alteration rim was 
formed prior to incorporation in the conglomerate. 
Small (less than 0.5 mm), dark chloritic spots in some 
clasts suggest former mafic phenocrysts which have 
been replaced by chlorite. The restriction of the chlorite 
spots to clasts implies that the spots represent former 
phenocrysts rather than porphyroblastic development 
which would also be expected to occur in the matrix. The 
sample is fractured and veined with carbonate. 

On casual inspection these units could easily be in
terpreted as volcanic flow breccias and without the 
benefit of extensive wave-washed exposures would be 
most likely mapped as such. 

On Shell Island, a slump breccia deposit is associ
ated with chlorite-sericite schist and massive felsic to in
termediate flow rocks. This unit lacks chert fragments 
but its polymictic nature suggests that it is volcanic con
glomerate. The matrix of this breccia weathers tan and 
has weakly developed, thin bedding (about 1 cm). The 
breccia clasts are angular to subangular, the largest be
ing of pinkish felsic metavolcanics up to 1 m by 40 cm. 
Light green, intermediate metavolcanic clasts, fine
grained, mafic clasts and mafic clasts with feldspar 
phenocrysts up to 6 mm are also abundant. One of the 
larger felsic clasts shows weakly defined flow banding 
(about 1 cm thick bands). The matrix consists of volcanic 
detritus which appears similar to the clasts in composi
tion. The rather large clasts in this unit suggests that it is 
proximal to its source area. 

Another possible volcanic conglomerate is exposed 
in a small bay approximately 750 m southwest of Pearl 
Island on the southeast coast of Patterson Island. Expo
sures at this location contain 35-40% clasts up to 50 by 
15 cm in size. These clasts are elongated parallel to 
schistosity and chert clasts were not recognized. The 
clasts consist of grey-white, very fine-grained, felsic to 
intermediate metavolcanics; brown, fine-grained, mafic 
metavolcanic clasts and intermediate composition feld
spar porphyry clasts with some 5 mm quartz pheno
crysts. The clasts are highly at tenuated with a length to 
width ratio of 5:1. The matrix is clastic feldspathic 
sericite schist. Some massive pyrite occurs along the 
contact of this unit with a mafic unit to the south. 

Iron Formation and Chert. Iron formation occurs in lim
ited amounts on Patterson Island. One exposure of iron 
formation occurs on the northeast coast of Patterson Is
land and the abundance of iron formation detritus along 
this section of the beach suggests that the unit extends 
for some distance eastward under the water. One wa
ter-surrounded outcrop beneath a cliff face at the very 
tip of a point of land consists of very highly contorted, 
magnetic, grey, red and reddish brown layers of chert 
(quartz) which are finely laminated on a 1 mm scale, al
ternating with blue-grey, metallic-looking, magnetite-
chert layers. The chert-magnetite layers are highly con
torted and vary from 1 to 6 cm in width. The fine lamina
tions occur only in the red to red brown chert beds which 
vary from 1 to 2 cm in width compared to the un-
laminated, structureless, grey chert beds which vary 
from 1 to 6 cm in width. The iron formation at this loca-
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tion appears identical to the iron formation clasts in the 
beach gravels along the coast immediately north of the 
exposure. 

The iron formation is cut by a very irregular, fine
grained, Archean mafic dike which has milky quartz-
filled tension gashes normal to its irregular strike. Sam
ples of this dike display a conical fracture pat tern sug
gestive of shatter cone structures. These strike N65°E, 
plunging 10° northeast towards an extrapolated trend of 
diatreme breccia dikes that extend in a north direction 
off the east coat of Patterson and Dupuis Islands. This 
area displays extensive shearing and some faulting is 
suggested since the outcrop lying offshore appears dis
placed northward relative to an exposure of iron forma
tion that outcrops along the beach. At the exposure on 
the beach the iron formation consists of banded grey 
chert and fine-grained chert-magnetite in widths up to 
10 cm. The unit is 6 to 7 m wide and appears to strike 
approximately N65°E with a vertical dip. The unit is 
strongly magnetic and can be traced west-southwest 
from the east shore to just north of "Stinking Lake" 
where it abruptly changes strike to south-trending. The 
unit may undergo a facies change or pinch out beyond 
this point for it cannot be traced on the basis of aeroma-
gnetic data nor was it encountered in outcrop. The pres
ence of this continuous unit of iron formation suggests 
that the feldspar porphyry unit, north and south of the 
unit are thick massive flows rather than sill-like intru
sions as presented here . 

Another occurrence of iron formation is located on 
south Patterson Island west of Sunday Harbour. The 
general east trend of this unit is apparent on aeroma-
gnetic maps of the area. This iron formation is about 18 
m thick and is the thickest unit of iron formation ob
served on the islands. It consists of alternating bands of 
very fine grained quartz (chert) and magnetite and 
weathers brown to rusty brown. The bands of magnetite 
are 3 to 25 mm thick. The weathered surface displays 
some differential weathering suggesting the presence of 
thin bands and lamellae of argillite. 

The general distribution of outcrops in this area 
suggests that either more than one unit of iron forma
tion is present or that one unit has been complexly 
folded. The latter interpretation is preferred. 

A thin section prepared from this unit contains 20% 
magnetite, trace carbonate, 25% chlorite, 10% very 
fine-grained stilpnomelane or biotite and 40% quartz. 
The chlorite probably represents thin beds of very fine 
grained mafic volcanic detritus washed into the basin 
where the iron formation was being deposited. The 
magnetite, chert, and argillite laminations are on the or
der of 0.1 to 4 mm thick, and quartz (the recrystallized 
chert) is very fine-grained, granoblastic, equigranular. 
Several outcrop samples weakly soil the fingers with a 
dull grey, graphitic-like coating, suggesting that graph
ite may be present. 

A bulk sample from this unit was assayed. Equal 
volumes of iron formation were chipped at 0.3 m inter
vals over a width of 17.4 m and submitted for assay to the 

Geoscience Laboratories, Ontario Geological Survey. 
The assay returned 56.9% silica, 18.5% iron, 0.18% 
phosphorous pentoxide, 0.02% sulphur, 0.19% titanium 
and 0.01 ounces per ton gold. 

Aeromagnetic data suggests that a unit of iron for
mation is associated with mafic volcanic breccia just east 
of the small bay east of Horace Cove. This unit was not 
seen in outcrop during this survey but its presence is in
ferred from compiled outcrop data (G.E. Parsons, con
sulting geologist, Toronto, personal communication) 
and aeromagnetic maps. 

On the southwest coast of Patterson Island about 
700 m west of Horace Cove an isolated outcrop of iron 
formation forms a small offshore shoal. This one expo
sure consists of iron formation very similar to that on the 
northeast coast of the island. The unit is highly brec-
ciated and the banding in the chert fragments is promi
nent. Banding varies from 3 to 15 mm thick and consists 
of alternating recrystallized chert and magnetite layers. 
The chert weathers brown, grey, red and orange-brown 
and the magnetite-rich layers are black. This exposure 
resembles the brecciated iron formation reported by 
Parsons (1918, p. 163, Figure 11). 

The field notes of G.E. Parsons, consulting geolo
gist for Kimberly-Clark Company Limited, indicate a 
northwest-striking band of cherty "iron formation" be
tween Horace Cove and William Point. This unit was not 
observed in outcrop by members of this field party but 
the abundant red banded chert pebbles found on the 
northwest corner of the island are probably derived 
from the submerged extension of this unit. The very low 
iron content and the fact that aeromagnetic surveys of 
the island were flown roughly parallel to the strike of 
the formations in this part of the island makes it difficult 
to interpret the possible extent of this unit. 

Pebbles presumably from this unit, picked up on the 
beaches along the northwest coast of Patterson Island, 
consist of highly fractured, very deep red, very well lami
nated chert. The laminae vary from 0.1 to 3 mm in width. 
The presence of similar chert clasts in the volcanic con
glomerate exposed on the beach near the old adits is 
considered to indicate that the conglomerate is younger 
than the chert unit and thus stratigraphic tops are to
wards the northeast. This was the most reliable strati-
graphic top indicator found on Patterson Island. The red 
banded chert clasts make up less than 1% of the volcanic 
conglomerate and the relative abundance of the chert 
fragments on the beach implies a source other than 
weathering out from the conglomerate. The source is 
thought to be an underwater extension of the predomi
nantly chert unit mapped by G.E. Parsons (unpublished 
data) along the west side of Patterson Island. 

Extending north, northeast and then east along the 
coast of Patterson Island from the mine adits is another 
occurrence of banded chert and magnetite iron oxide 
which is about 3.3 m wide but is complexly folded and 
may be thickened due to the folding. The red chert 
bands are up to 12 cm thick and very finely laminated. 
The magnetite bands are about 3 to 4 cm thick and the 
lack of magnetic response of some samples suggests that 
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the steely grey metallic mineral is hemati te. This unit 
could not be traced into the interior of the island and its 
very limited exposure did not justify extensive minera-
logical investigation. 

Along the southwest shore of Patterson Island a 
unit of reddish brown, iron stained, highly brecciated 
chert is located in a small cove about 1000 m west of 
Horace Cove. Breccia clasts are up to 20 cm in size. This 
occurrence may be related to the iron formation located 
about 300 m to the southeast. 

Blue-grey to buff laminated chert on the north side 
of Delaute Island occurs as thin, well laminated inter
flow units in a pillowed to massive mafic volcanic se
quence. The chert bands rarely exceed 2 m in thickness 
and generally are much thinner. They cannot be traced 
for any significant lateral distance and probably repre
sent only local accumulations of chemical precipitate in 
pockets on the flow surfaces. The chert weathers blue-
grey, light green or buff and commonly contains finely 
disseminated pyrite up to 1 mm in grain size. The lami
nations within the chert are generally on the order of 1 
to 3 mm. The laminae in general reflect a northeast 
trend but strike varies considerably between units and 
between segmented portions of the same unit which 
suggests that the strata may have undergone extensive 
tectonic adjustment. 

A similar chert unit is located in the wave-washed 
area along the west coast of Edmonds Island. The chert 
unit is interbedded with tuff and weathers deep red to 
grey-green. It is very fine grained, massive to very well 
laminated and complexly folded and sheared. The expo
sure is cut by irregular, milky quartz stringers up to 3 cm 
wide. The laminae are up to 1 mm wide and are better 
developed in the red, hematite-rich chert bands. The 
green-grey chert is generally massive, rarely laminated 
and occurs in bands up to 8 cm thick. The unit is esti
mated to be 7 m thick but folding may have distorted it. 
The interbedded tuffs are very fine grained, reddish 
brown weathering, highly schistose, highly carbonatized 
and are not as strongly veined with the milky quartz 
stringers as the chert. This chert unit is located in the 
wave-washed surf and appears to pinch out before it 
reaches the shore of the island. 

Argillite. Well bedded, grey-green, greenish brown, 
brown to black, locally iron-stained argillite occurs as in
terflow beds along the west coast of Mortimer Island, as 
deformed or folded units along the south coast of Mor
timer Island and as a distinctive unit on the southeast 
side of Sunday Harbour on Patterson Island. On fresh 
surface, the rock is black, greenish black to brownish 
black. 

Along the west coast of Mortimer Island the argil
lite units are locally siliceous and highly folded, suggest
ing that adjustments between flow units during folding 
were perhaps largely compensated for in the argillite 
beds. These units vary from 2 to 21 m in width and bed
ding ranges from 2 mm to 1 cm in width. Trace amounts 
of pyrite were noted in some of the iron stained units. 

Along the south coast of Mortimer Island a number 
of highly folded units of very well bedded argillite are 
exposed at wave level. These units have weathered and 
fresh surfaces similar to units on the north coast of Mor
timer Island. It is not clear whether these exposures rep
resent one dismembered unit or a number of interflow 
units. The location of the unit and its highly fractured 
and folded nature suggests that deformation between 
Mortimer Island and the islands to the south may have 
been localized in part along this argillite unit. Locally 
the argillite grades to siltstone and rarely to sandstone. 
The argillite units are estimated to vary from 6 to 15 m 
thick but all sections are incomplete since only one con
tact is usually visible. The maximum thickness of indi
vidual beds varies from 4 to 12 cm and each bed is finely 
laminated on the millimetre scale (usually 1-3 mm). The 
bands of slightly lighter green are chlorite rich and mafic 
in composition and the darker green bands are flinty and 
siliceous. At an outcrop approximately 0.4 km west of 
Lambton Cove argillite is cut by a mafic dike that is in
distinguishable from mafic metavolcanic rocks on Mor
timer and Delaute Islands. 

On the east side of Lambton Cove an adit was 
driven in part along a pyrite-bearing argillite unit. The 
very fine-grained argillite unit is 2.5 m wide in the cliff 
face behind the adit exposure and locally pyrite makes 
up 50% of the rock. The pyrite is widely disseminated 
and locally occurs in balls or oblate concretions up to 1 
or 1.5 cm in diameter. These ovoid concretions have a 
radiating structure and tend to have finer-grained cores 
and coarser-grained rims. The rims are up to 0.5 mm in 
width. 

A thin section was prepared from a siltstone bed 
within the argillite unit approximately 1.2 km west of 
Lambton Cove. This sample was visually estimated to 
contain 15% quartz, 20% plagioclase (oligoclase-ande-
sine), 10% chlorite, 10% sericite, and 45% very fine
grained mixture of quartz and plagioclase. The larger 
quartz and plagioclase grains are angular to subangular. 
The very fine-grained groundmass is recrystallized and 
has a granoblastic, inequigranular texture. 

The argillite at Sunday Harbour appears to be a lo
cal basinal accumulation within the volcanic stratig
raphy for it cannot be traced laterally for any significant 
distance. This distinctive unit is exposed for approxi
mately 300 m along the north side of Sunday Point. The 
rock weathers grey to black and is greenish black to 
grey-green on fresh surface. Individual beds, up to 11 cm 
thick, are finely laminated. The maximum thickness of 
the laminae is about 4 mm. Flame structures in one ex
posure suggest that the stratigraphic top is towards the 
east. Scattered grains of disseminated pyrite are pre
sent. Towards the northeast, argillite bedding wraps 
around the occasional block of felsic metavolcanics up 
to 4 m long. Towards the southwest the unit becomes 
conglomeratic with whitish to buff felsic metavolcanic 
clasts up to 20 cm in length. 

A thin section prepared from this unit was visually 
estimated to contain 10% carbonate, 10-15% sericite, 
10-15% quartz and 70-80% fine-grained matrix of 
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quartz and plagioclase. T h e larger clastic quartz grains 
are subangular to angular and the matrix is recrystal-
lized giving a very fine-grained, granoblastic, equi
granular texture. Some very thin ( < 0 . 2 mm), dark 
opaque laminae may represent carbonaceous beds. 

A small isolated outcrop of chlorite schist near the 
argillite at Sunday Harbour contains large (up to 1 cm) 
porphyroblasts of chlorite and may be part of the argil
lite unit. The schist weathers brown and on fresh surface 
is dark green. The rock is highly schistose and very fine 
grained. This unit was found only at this one location 
and was not examined in thin section. 

One of the best exposures of metasediments is on 
the southwest tip of Mort imer Island at Barnard Point. 
This unit, approximately 70 m wide, consists of well bed
ded lithic arkose and argillite (Photo 3) and is in sheared 
contact with a mafic volcanic sequence to the north. The 
shear zone is represented by a zone of extensive breccia-
tion. 

On weathered surface the coarser-grained and 
thicker beds are grey-black, grey-green to reddish 
brown. The thin siliceous argillite layers weather black 
to dark greenish black. The arkose contains feldspar 
clasts up to 1 cm across but generally on the order of 
1 mm. Rounded quartz grains up to 2 mm are present 
but the average size is less than 1mm. Locally the arkose 
contains rock clasts; the most common is very fine
grained, black, siliceous argillite or chert. These dark 
clasts may reach 10 by 2 cm in maximum size but gener
ally are much smaller. Other rock types noted are white, 
black, and blue-grey chert (1 to 3 cm), and buff coloured, 
porphyritic, felsic metavolcanics (2 to 3 cm). The vol
canic clasts contain small 4 mm orange feldspar pheno
crysts and several clasts display poorly developed reac
tion or weathered rims 1-2 mm thick. 

The arkosic beds are separated by thin beds of very 
finely laminated, very fine-grained, black, dark greenish 
to brownish black argillite. The laminations in the argil
lite range from 0.5 to 3 mm and beds are generally less 
than 1 m thick. The arkosic units were generally struc
tureless and on the order of several metres thick. They 
display no primary depositional structure other than 
possibly a poorly developed grain gradation in one expo
sure. The argillite beds at various locations display load 
casts, slumpage, cross-bedding, flame structures, 
graded bedding, and ball and pillow structures. In most 
cases these structures were only of marginal value in de
termining stratigraphic tops but where suitably devel
oped, tops are consistently to the north, opposite to pil
low facing directions in mafic metavolcanics north of the 
metasediments. This suggests that the shear zone lying 
along the north contact of this unit is a fault zone. The 
steep and sometimes overturned bedding suggests that 
this unit is Archean in age, however a Middle Protero
zoic age cannot be discounted since less deformed Rove 
Formation rocks at "Caribou Point" display similar vari
ability in bedding attitude. Arkose and siltstone are ma
jor components of the Barnard Point metasediments, 
however the Rove Formation displays considerably less 
of the coarser-grained fraction and appears to be a more 
mature sediment. If the Barnard Point metasediments 
are Middle Proterozoic they would have to be much 
more proximal than the Rove at "Caribou Point" to ac
count for their much less mature nature. The minor 
structures found in the Barnard Point metasediments 
do not occur in the acknowledged Rove units with the 
exception of graded bedding. 

Three thin sections were prepared from the arkosic 
units within this sequence and one thin section was pre
pared from an argillite bed. Other than grain size and 
colour, little difference in mineralogy was noted be
tween the coarser and finer-grained fractions. 
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Visual estimates of the mode for these metasedi
ments are 10-20% subangular to subrounded quartz 
grains, 60-90% saussuritized plagioclase (andesine), 
0-15% carbonate, 0-10% rock fragments, predomi
nately chert, and 0-10% very fine-grained, brownish 
chlorite (?). O n e section contains nearly 10% very fine
grained sericite, and another contains what appears to 
be very fine, dusty limonite. Within all sections there is a 
wide range in grain size with the largest grain being ap
proximately 1.5 mm. The highest feldspar content, an
gularity of grains and lithic fragments all indicate an im
mature sediment. 

According to the classification of Williams et al. 
(1954, p.292) the coarser-grained sedimentary rocks are 
volcanic wacke (greater than 10% rock fragments); by 
Folk's classification (1968, p. 124) the rock is arkose to 
lithic arkose with feldspar to rock ratios of 3:1 to 1:1. 
Outcrop examination indicates a highly variable lithic 
fragment content which in thin ( < 1 m) local zones may 
approach 20-25%. This rock type, taken as a group and 
based on both thin section and outcrop examination, 
falls in the arkose to lithic arkose categories of Folk 
(1968). The argillite units have the same relative min
eral abundances as the coarser-grained units and identi
fiable rock fragments are not common. The argillite 
units undoubtedly had the same source area and the lack 
of lithic fragments is due to finer grain size resulting 
from more complete breakdown of the clasts. 

The repeated sequence of structureless arkose with 
lithic fragments and well laminated argillite suggests 
rapid inflow of coarser-grained detritus followed by pe
riods of quiescence in which the argillite was deposited. 
This process was cyclic and repeated many times. The 
very fine-grained, black, cherty argillite clasts found in 
the arkosic units are probably fragments plucked from 
the upper surface of a preceding arkose-argillite cou
plet. 

The source for this detritus was most likely a felsic 
volcanic terrain composed in part of porphyritic felsic 
volcanic rocks similar to the clasts found in the more 
lithic portions of the arkosic units. 

Mafic to Intermediate Intrusive Rocks 

Archean mafic to intermediate intrusive rocks (Unit 4) 
form one of the more abundant rock types on the island. 
The larger more massive bodies of this rock undoubt
edly served as protective shields during Pleistocene 
glaciation and inhibited the glacial erosion of the much 
more fissile and softer schistose volcanic rocks which 
they intrude. Some of the higher hills of the islands are 
composed of Archean dioritic to gabbroic intrusions. 

Gabbro to Diorite. Gabbro is relatively rare on the Slate 
Islands and is mainly a mafic phase of diorite which is 
more common. The gabbro consists largely of chlorit-
ized and actinolitized hornblende-rich rocks. 

Diorite is the most common rock type of this group. 
It is massive, relatively homogeneous, fine to medium 
grained (approximately 1-1.5 mm), weathers grey green 

to greenish black, and on fresh surface is a mottled dark 
and light green. The chloritized mafic minerals in these 
rocks commonly have morphologies more typical of 
hornblende than pyroxene and thus the rock was classi
fied as diorite in the field. On Edmonds Island a dioritic 
intrusion has a peridotite phase. Rocks with a dioritic ap
pearance in the field when examined in thin section are 
found to be fundamentally the same as others inter
preted to be more mafic (gabbroic) in composition. On 
the basis of thin section examination rocks mapped as 
gabbro or diorite in the field were all coded as Unit 4a. 
Rocks in this category occur on the southeast tip of Mor
timer Island, along the west coast of Lawrence Bay on 
Patterson Island, south and southeast of the south end 
of Lawrence Bay, in several bodies east of the north end 
of Horace Cove Patterson Island, on Edmonds Island, 
and north of Sunday Harbour. It is probable that some of 
the units mapped as mafic metavolcanics on Mortimer 
and Delaute Islands are sill-like dioritic intrusions but 
intrusive features were not found. Along the west coast 
of Edmonds Island, the schistosity of the metavolcanics 
is cut by diorite at an angle of approximately 20-30°. 
This diorite is more massive and less carbonatized than 
some other diorite units along the same shore and these 
differences suggest that there may be more than one age 
of Archean diorite. 

One exposure of possible metamorphosed gabbro is 
closely associated with a possible ultramafic flow on the 
south coast of Mortimer Island. The gabbro is massive, 
medium to coarse grained, weathers light green to 
brown and is dark green on fresh surface. The unit is lo
cally porphyritic with plagioclase laths up to 1.5 cm long 
and has been sheared and brecciated. While its coarse
grained nature may indicate a thick flow center, the unit 
is more likely intrusive gabbro. 

In thin section the porphyritic gabbro is highly al
tered and consists of the following visually estimated 
constituents: 20% chlorite, 60% chloritized and actino
litized pyroxene and plagioclase, 15% interstitial quartz, 
and 5% leucoxene after skeletal magnetite. The inter
stitial quartz is locally granophyric consisting of clear 
quartz intergrown with chloritized and altered pyrox
ene. 

Gabbro is also located on the north coast of Mor
timer Island due south of Frank Rock. Here the gabbro 
is massive, highly fractured, homogeneous, equigran
ular, weathers a brownish green and is dark green on 
fresh surface. On the outcrop surface, the rock is esti
mated to consist of 80% altered pyroxene and 20% pla
gioclase. Scattered areas along the north side of the out
crop are porphyritic with up to 5% altered pyroxenes up 
to 5 mm in size. The outcrop is cut by numerous small 
quartz veins. 

In thin section the rock was visually estimated to 
contain 80% actinolitized pyroxene, 8% chlorite, 2% 
quartz, 3 -5% serpentine, 3 -5% carbonate, and less than 
1% magnetite rimmed with leucoxene. The altered 
pyroxene has a somewhat mottled appearance in thin 
section suggesting that alteration was not uniform but 
patchy. Although fresh plagioclase was not observed in 
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thin section, the rock was classified as gabbro due to the 
presence of altered pyroxene. Turbid, highly altered, in
terstitial material is likely a former plagioclase. 

Along the southeast coast of Mort imer Island the 
dioritic intrusions locally have a porphyritic phase along 
their margins. T h e phenocrysts are pinkish weathering 
plagioclase crystals up to 1 mm in size which congregate 
into 1 to 1.5 mm clots. The plagioclase phenocrysts are 
glomeroporphyritic and comprise about 5% of the rock. 
The phenocrysts are not readily apparent on the freshly 
broken surface of the rock. 

Thin section examination of the non-porphyritic 
phase indicates that it consists predominantly of equal 
amounts of chloritized and actinolitized pyroxene and 
saussuritized plagioclase. Thin section examination in
dicates former pyroxene as the dominant mafic mineral 
rather than amphibole. The extensive replacement of 
the pyroxene by amphibole masks its former pyroxene 
morphology in hand samples. The pyroxene displays 
relict basal parting and one highly altered sample con
tains up to 10% fine-grained interstitial quartz. Magnet
ite is present in minor amounts in one section. The pres
ence of abundant altered pyroxene indicates that the 
rock is gabbro in composition. 

Basaltic to Andesitic Dikes. On the Leadman group of 
islands and on Patterson Island, basaltic to andesitic 
dikes have strikes both parallel to and cross-cutting the 
penetrative schistosity of the metavolcanics. The dikes 
are composed of chlorite schist, weather slightly lower 
than the enclosing metavolcanics and have well devel
oped chill margins up to 10 cm wide. The weathered sur
faces of the dikes suggest former, well developed, bilat
eral symmetry with coarser-grained material located 
along the centre of the dikes. These dikes rarely exceed 
1 m in width, weather light to dark green and are dark 
green on fresh surface. At several locations along the 
east and south coast of Patterson Island Archean mafic 
dikes intruded parallel to the schistosity had been seg
mented into boudins parallel to the schistosity. The lack 
of necking between the various segments suggests that 
this segmentation took place in a brittle fashion. The 
area between the dike segments is filled with milky 
quartz which forms rods having bearing and plunge simi
lar to volcanic clasts in the associated pyroclastic rocks. 
These dikes are thought to be basalt to andesite in com
position because of their dark grey-green colour and 
high chlorite content. 

An Archean dike rock located on the northwest 
coast of Mortimer Island is andesitic to dacitic in compo
sition. The dike weathers light green and has a medium 
green fresh surface. It contains chloritized hornblende 
phenocrysts 1 to 2 mm in size and is approximately 1 m 
wide. The phenocrysts represent about 5% of the rock 
by volume and the dike pinches and swells along strike, 
possibly as a result of boudinaging. 

A dike rock of intermediate composition was noted 
on the west coast of Mortimer Island. These dikes 
weather grey-green, are medium green on fresh surface 
and contain tiny hornblende phenocrysts up to 1 mm 

• 8.6-10.8 

Figure 7. Contoured stereographic projection on lower hemisphere 
of 72 Archean mafic dike trends. 

across. The largest of the three dikes is 1 m in width. The 
dikes display a secondary schistosity and were included 
with the Archean rocks. 

Figure 7 is a lower hemisphere stereographic pro
jection of 72 dike trends. Several maxima are evident on 
the diagram. Trend M l strikes N 8 0 ° E , dips 75° south, 
and parallels ST and S 0 > and thus represents sill-like in
trusions. Trend M3, which strikes east and dips 70° 
north, and trend M4, which strikes N78°W and dips 60° 
south, cut ST and S 0 at an acute angle of 10 and 22° re
spectively which would make them dike-like intrusions. 
It is unclear as to why the M3 and M2 dikes were 
emplaced in this orientation. Some of these dikes may 
have been sheared or rotated into their present position 
since they predate deformation and metamorphism. 

Dike trend M2 is the least definite of the four 
trends. It strikes N25°W and dips at 75° west and 45° 
east. This dike set is likely representative of the last 
phase of intrusion of the dikes at the beginning of sig
nificant collapse and folding of the supracrustal rocks. 
This dike set appears to be occupying a possible position 
of dilatancy in the supracrustal rocks which is normal to 
the direction of extension and ST and S 0 . 

Ultramafic to Mafic Intrusive Rocks. Along the south side 
of Francois Island serpentinized ultramafic intrusive 
rock is in contact with sheared mafic tuff. Along the im
mediate contact a 0.3 by 1 m pod of serpentine contains 
irregular veinlets of asbestos fibre up to 1 cm in width. 
Fresh and weathered surfaces are light to dark green. 
The rock appears to be highly variable in composition 
varying from peridotite to gabbro; peridotite tends to be 
darker shades of green and gabbro the lighter shades. 

At wave level at the approximate centre of this oc
currence is a vein of highly fractured apple-green soap-
stone. The vein is 1 m long and 4 cm in width. 

Two thin sections were prepared from the gabbroic 
phases of the Francois Island intrusion. O n e section 
consists of a visually estimated 5% carbonate, 5% chlo-
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rite and 90% actinolite and is presumed to have origi
nally been a pyroxenite. The second section was visually 
estimated to contain 55% saussuritized plagioclase, 5% 
leucoxene, 30% actinolite, and 10% chlorite and is pre
sumed to have been originally a gabbro. 

An isolated outcrop of ultramafic serpentinite rock 
is present on the south coast of Mortimer Island. D. 
Pyke, formerly with the Ontario Geological Survey, has 
suggested from his experience in the Timmins area that 
this exposure represents an ultramafic flow, however it 
has been grouped with the intrusive rocks. 

This ultramafic rock weathers reddish brown and is 
dark grey-green on fresh surface. Serpentine and talc 
are recognizable in some hand samples and the outcrop 
has a distinctive polygonal or "elephant hide" weath
ered surface. The outcrop has been sheared and brec-
ciated and contains some carbonate along fractures. 

In thin section the rock was observed to be com
posed of talc, serpentine, chlorite, and a trace of mag
netite. The rock was originally composed of about 75% 
serpentinized olivine and has a relict sieve or mesh tex
ture. 

Lamprophyre Dikes. On the west side of the peninsula 
that forms the west side of Lawrence Bay, is a small 
lamprophyre dike approximately 60 cm wide. This dike 
weathers reddish brown and has a light green fresh sur
face. The dike is porphyritic with hornblende pheno
crysts altered to chlorite up to 6 mm in size set in a fine
grained chloritic matrix. The metamorphosed nature of 
the dike sugggests it is Archean in age. 

A second, possibly Archean, lamprophyre dike was 
located along the metasedimentary-metavolcanic con
tact on the north side of Delaute Island. This dike is 60 
cm wide, weathers low, with a reddish brown to green 
colour, and is black on fresh surface with some red 
streaking. The subdued weathered profile suggests a 
high carbonate content. This lamprophyre is cut by an 
undeformed massive diabase dike assumed to be of 
Keweenawan age thus establishing a possible pre-Ke-
weenawan age of lamprophyric intrusion. This dike is 
micaceous with small grains of biotite(?) up to 1 mm in 
size and has been arbitrarily included with Archean 
lamprophyres. 

Lamprophyre dikes on the east side of Leadman Is
land are fragmental or clastic in appearance and contain 
abundant autoliths and perhaps xenoliths. The largest 
of these dikes strikes roughly east and occurs on the 
easternmost shoal. It is traceable in scattered wave-
washed exposures almost onto Leadman Island where a 
non-clast-bearing mafic dike rock may be its on-strike 
continuation. On this shoal the dike is highly variable in 
width but approaches 25 to 30 m along its eastern wave-
washed edge. 

This dike rock weathers black and is black on fresh 
surface and locally contains very pale pink plagioclase 
phenocrysts up to several millimetres in size. The 
phenocrysts locally comprise 20% of the rock and in 
places are concentrated into poorly defined bands. The 

weathered surface is pitted (1-2 mm pits) and the dike 
rock is schistose and metamorphosed. The dike rock is 
largely a chlorite schist and is cut by numerous quartz 
veins. Ovoid clasts up to 8 by 6 cm and angular clasts up 
to 15 by 15 cm of a composition similar to that of the ma
trix are visible on the weathered surface. Most of these 
clasts are presumed to be autoliths derived from broken, 
previously consolidated magma that formed the dike. 
Some of the pitting of the weathered surface of this dike 
rock may represent carbonate-filled gas cavities. 

An isolated outcrop in the wave-washed surf be
tween the two major shoals on the east end of this island 
contains clasts up to 35 by 13 cm which are rounded to 
subangular in outline. 

Dike rock with similar sized clasts outcrops just to 
the north on the east side of the large shoal closest to 
Leadman Island. Clasts in this exposure are angular to 
subrounded and up to 15 by 23 cm in size. The clasts are 
pitted on weathered surface and low weathering. The 
matrix weathers lighter green in colour and is much 
finer grained than the dark green somewhat coarser 
grained clasts. There appears to be little compositional 
difference between the clasts and matrix, thus the clasts 
are thought to be predominantly autoliths derived from 
previously consolidated dike rock. This exposure ap
pears to be curvilinear in outcrop pattern and cuts the 
Archean quartz-feldspar porphyry intrusion which 
forms most of the shoal. There may be more than one 
age of intrusive breccia dikes in this location, but expo
sure is insufficient to answer this question. 

Walker (1967, p.28) described similar dikes along 
the shore of Lake Superior between Terrace Bay and 
Marthon. Walker (1967, p.280) considered them to be 
the latest rocks in the area even though he reported that 
they are cut by diabase dikes on the large island in 
McKellar Harbour. Because of their metamorphosed 
nature and profuse quartz veining, the author considers 
them representative of an Archean period of breccia 
dike emplacement. 

There may be a poorly defined spatial distribution 
of the Archean lamprophyric dikes. The dikes are most 
abundant along the south and southeast coast of Patter
son Island and Leadman Island, and from the work of 
Walker (1967) they are relatively abundant in the 
McKellar Harbour area. This northeast trend lies paral
lel to and on the part of the islands closest to the Big 
Bay-Ashburton Bay fault zone of Hinze et al. (1966). 
This fault zone crosses the Lake Superior basin in a 
northeast direction, passing immediately south of the 
Slate Islands and intersecting the north coast of Lake 
Superior in the area of McKellar Harbour on Ashburton 
Bay. 

Felsic to Intermediate Intrusive Rocks 

Rocks of Unit 5 cover a large part of the southeast half of 
Patterson Island and consist of various schistose por
phyritic rocks that lack any evidence of primary flow or 
fragmental structures. These rocks are thought to be 
largely representative of sill-like intrusive bodies. In 
general, phenocrysts in rocks of this group comprise no 
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more than 10 to 25% of the rock by volume. These 
quartz and feldspar phenocrysts are generally smaller in 
size and are not as abundant as phenocrysts in the feld
spar-porphyry flow rocks (50-60% phenocrysts). An 
AFM plot (see Figure 16 under "Petrochemistry") shows 
that with one or two exceptions the intrusive rocks are 
tightly clustered near the "A" apex of the diagram and 
the flow rocks are scattered. Such scatter for the flow 
rocks could be anticipated since flow movement would 
be expected to introduce some compositional variation. 
While it cannot be discounted that some of these units 
are indeed flows lacking primary structures indicative of 
extrusion, they do represent mappable units which can 
be separated from clearly extrusive units on both chemi
cal and field criteria. The subvolcanic intrusive interpre
tation is preferred here . 

Schistose Porphyries. Schistose feldspar porphyry is the 
most abundant rock type of this group. It is gradational 
into schistose quartz-feldspar porphyry and schistose 
quartz porphyry. On the weathered surface the por
phyritic rocks are grey-green, reddish brown, orange-
brown, and mottled with small buff, white, red, orange, 
and brown feldspar phenocrysts. The phenocrysts rarely 
exceed 5 mm in maximum size and only rarely exceed 
25% by volume of the rock. Quartz phenocrysts are 
ovoid in form, 1 to 3 mm in diameter and only rarely ap
proach 5% of the rock. The host rock for the pheno
crysts consists mainly of sericite and chlorite sericite 
schists. Rarely a dark chlorite spot of 3-5 mm diameter 
occurs along a broken schistosity surface suggesting the 
presence of a former mafic phenocryst. Those rocks that 
weather various shades of red, orange, and brown are 
usually highly carbonatized. On fresh surface the rocks 
are generally shades of light green or grey-green. 

Mapping by members of this party and compiled 
data suggest that a unit of iron formation which outcrops 
along the east coast of Patterson island and is traceable 
on aeromagnetic maps approximately half way across 
the island appears relatively continuous and unbroken. 
Schistose feldspar porphyry occurs on both sides of this 
relatively narrow lithologic unit indicating that if the 
feldspar porphyries on both side of this unit are intrusive 
rather than flows then they were emplaced relatively 
passively. 

Eleven thin sections were prepared from the por
phyritic intrusive rocks. These rocks were visually esti
mated to contain on average 10 to 20% plagioclase 
phenocrysts of oligoclase-andesine composition. The 
maximum proportion of plagioclase phenocrysts ob
served in thin section was estimated at 50% by volume. 
The phenocrysts are commonly fractured, rotated and 
cemented with carbonate and occasionally phenocrysts 
form clusters of several grains. The feldspar pheno
crysts are extensively replaced by carbonate and sericite 
and occasionally minor chlorite. The thin sections are 
visually estimated to contain 5-15% carbonate, 10-20% 
sericite and 0 -5% chlorite. Polycrystalline quartz 
phenocrysts were present in several thin sections and 
comprise 10% of one section, but they are generally pre
sent in amounts not exceeding 5%. The schistosity of the 

rock is defined by the phyllosilicate minerals and the 
texture of the fine-grained polycrystalline groundmass 
of quartz and plagioclase which generally constitutes 
more than 50% of the rock is granoblastic, equigranular 
to slightly inequigranular. The grain boundaries of the 
polycrystalline matrix are curved to relatively straight. 

Massive Porphyries. Massive (unfoliated) quartz-feldspar 
porphyry may be related to the schistose porphyries or 
may be a distinctly younger phase. This rock type is rela
tively massive and homogeneous in appearance and dis
plays a somewhat greater concentration of quartz 
phenocrysts than the schistose porphyries. 

An exposure of massive quartz-feldspar porphyry 
occurs on the large shoal immediately east of Leadman 
Island. This is a massive, well jointed rock which weath
ers light pink. On fresh surface the rock is pale pink and 
contains about 3-4% quartz phenocrysts up to 3 mm in 
diameter and 15-20% red feldspar phenocrysts which 
are up to 5 mm across. The phenocrysts have a seriate 
distribution. 

In thin section, this rock was visually estimated to 
contain up to 10% quartz phenocrysts, 20% feldspar 
phenocrysts of oligoclase-andesine composition, 8-10% 
carbonate, 20-25% sericite, a trace of garnet and a 
groundmass of fine-grained quartz and plagioclase. The 
groundmass is granoblastic and equigranular. The ovoid 
quartz phenocrysts are polycrystalline and display un-
dulatory extinction. 

A similar rock occurs in a series of offshore shoals 
on the east side of Patterson Island where it intrudes 
mafic metavolcanics. These exposures weather brick red 
and are somewhat darker red on fresh surface. In out
crop, the rock is massive, homogeneous and contains up 
to 10% quartz phenocrysts, which are up to 3 mm in size. 
The feldspar phenocrysts make up 30% of the rock and 
are up to 3 mm in size. The phenocrysts are seriate in 
distribution. The rock contains abundant large xeno-
lithic blocks of chlorite schist. 

A thin section of this rock contains a visually esti
mated 5% quartz phenocrysts, 40% plagioclase pheno
crysts of oligoclase-andesine composition, 5% chlorite, 
less than 5% carbonate, and 50% matrix of very fine
grained polycrystalline quartz and plagioclase. The pla
gioclase phenocrysts are fractured and range from bro
ken and angular to euhedral crystals. The ovoid quartz 
phenocrysts are polycrystalline and display an undula-
tory extinction. The polycrystalline quartz and plagio
clase matrix has a granoblastic, equigranular texture. 

Along the south coast of Patterson Island are sev
eral very small occurrences of similar quartz-feldspar 
porphyry rocks. A thin section of one of these occur
rences contains a visually estimated 10% quartz pheno
crysts and 10% feldspar phenocrysts set in a polycrystal
line quartz and feldspar matrix similar to that previously 
described. 

The absence of a penetrative schistosity, and homo
geneous appearance suggests that the massive quartz-
feldspar porphyry may be younger than the schistose 
units. The presence of sericite, chlorite, carbonate and 
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granoblastic texture in the matrix indicates the rocks 
have been metamorphosed and are probably of Archean 
age. 

Associated with the massive quartz-feldspar por
phyry on the east coast of Patterson Island is a fine
grained aplitic phase containing chlorite schist inclu
sions with orange-red carbonate porphyroblasts up to 1 
mm across. Milky quartz stringer veins and traces of dis
seminated pyrite are also present. This hybrid mixture 
of rock types appears to represent a border phase of the 
possibly younger quartz-feldspar porphyry intrusions. 

A possible felsic dike on the north shore of Delaute 
Island is very fine-grained, buff to light green and cuts 
the mafic metavolcanics. This dike is massive, homoge
neous, nonporphyritic and has a light green-grey fresh 
surface. The dike has carbonate-filled fractures and 
contains trace amounts of disseminated pyrite in grains 
up to 3 mm in diameter. 

A local area on the south coast of Patterson Island 
consists of a mixed sequence of felsic intrusive and mafic 
volcanic rocks. The felsic intrusive rock weathers pink, 
green, and red, and is generally pinkish green on fresh 
surface. A porphyritic texture is weakly developed with 
small (generally less than 1 mm) feldspar phenocrysts 
set in a fine-grained sericitic schist matrix. The expo
sures along the shore show a pronounced interdigitation 
of the pink feldspar-porphyritic rock and fine-grained, 
medium green chlorite-sericite schists. One block con
tains up to 5% of red clasts and appears to be similar to 
mafic volcanic breccia on Horace Point. The sequence 
appears to have formed by lit-par-lit intrusion of inter
mediate to felsic sheets into a sequence of mafic vol
canic and related slump deposits. Shear folding has un
doubtedly enhanced the interdigitating appearance of 
the two rock types and obscured the original contact re
lations. 

PROTEROZOIC 

ANIMIKIE 

Gunflint Formation 

Along the west coast of Patterson Island lying above the 
Archean metavolcanics and below the Keweenawan 
volcanic rocks is a distinctive sedimentary unit believed 
by the author to be correlative with the Gunflint iron 
formation which is best exposed in the Thunder Bay 
area (Goodwin 1960). The difference between this unit 
and underlying metavolcanics is readily apparent in the 
field for it lacks the penetrative schistosity and deforma
tion characteristic of the Archean rocks. The correla
tion with the Gunflint was suggested to the author by 
J.M. Franklin, (Lakehead University, personal commu
nication, 1974) who examined the limited exposures 
found on the island and who is familiar with the Gunflint 
Formation in the Lakehead area. A.M. Goodwin, Uni
versity of Toronto, briefly examined a selected suite of 
thin sections from the unit and confirmed this correla
tion. 

The Gunflint unit on the islands is estimated to be a 
maximum of about 21 m thick but open folding and non-
penetrative deformation has seriously affected the unit 
in most places and any estimate of thickness can be con
sidered only an approximation. Folding of the unit con
sists of broad open folds and this is best displayed in a 
cliff face about midway along the west coast of Patterson 
Island. This exposure is close to the junction of the Ar
chean and Keweenawan, and is capped by a diabase dike 
which lies in sharp, undulating contact displaying angu
lar discordancy with the bedding of the Gunflint. 

Chert and Argillite. The best exposure of this sequence is 
on the west coast of Patterson Island where the Gunflint 
Formation overlies the Archean and is in turn overlain 
by Keweenawan volcanic flows. The Gunflint at this lo
cation dips approximately 50° west and from outcrop 
distribution and bedding att i tude appears to be in sharp 
angular unconformity with the Archean. The section 
may be 15 m thick at this location but it has been de
formed, intruded by diatreme breccia and is not continu
ously exposed, making estimate of thickness difficult. 
The lowest part of the section is characterized by bright 
red chert, hematite, and carbonate with weathered pits 
up to 1 cm in diameter. The bedding is highly contorted 
and some bands consist of nearly pure hematite. In 
places the hemati te is red and soft, and elsewhere steel-
grey and finely crystalline. This hematite-rich portion of 
the section is estimated to be 3 m thick. 

Above the hematite-rich base, a sequence of 
hematitic chert of indeterminate thickness is present. 
This rock is reddish brown to red on the weathered sur
face and contains much dusty hematite. A thin section 
was prepared from this layer and disclosed 0.1 to 0.6 mm 
granules of polycrystalline chert heavily dusted with 
hemati te. The centres of the granules are coarser-
grained than the margins. The chert matrix is fine 
grained next to the granules and gradually increases in 
grain size towards the centre of space between the gran
ules. The hemati te is commonly concentrated near the 
margins of the granules which enhances the outline of 
the granules. The granules are oblate or deformed sphe
roids. Some tabular, wedge-shape grains of hematite are 
present and some carbonate occurs interstitial to the 
granules. The granules appear identical to those de
scribed by Moorhouse (1960, p.26-32) from the 
Gunflint. The polycrystalline chert grains have straight 
grain boundaries with well developed triple-point junc
tions and are considered to have been weakly metamor
phosed. 

Lying above and grading into the chert containing 
dusty hematite is a sequence of regularly bedded, grey-
white chert and dark grey to black siliceous argillite. The 
chert bands weather in relief with respect to the argillite 
and reach a maximum thickness of 38 cm (Photo 4). The 
thickness of the chert band is not constant along strike 
and the frequency and thickness of chert bands de
creases up section. A thin section prepared from one of 
these chert bands displays polycrystalline domains of 
chert about 0.1 to 0.5 mm in diameter (Photo 5). The 
outline of the finer-grained domains are crudely ellipti-
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Photo 4 . Interbedded cher t and argillite of the upper port ion of the Gunflint Formation. Locat ion P20. 

Photo S. Photomicrograph (340 X) of granules in ferruginous chert of the Gunflint Formation. West coast of Patterson Island. Location 
P20. 

cal and reminiscent of the granules lower down in the 
section. These oblate forms are thought to be granules 
which, due to the lack of any significant hematite con
tent, do not prominently stand out in thin section. Some 
carbonate is also present. 

The dark grey to black siliceous argillite is very well 
laminated. Individual laminae are 0.1 mm thick and the 
maximum grain size is 0.2 mm (quartz grain). The band
ing is defined by very fine-grained clastic bands, carbo
naceous material, and carbonate. Fractures within the 

argillite are filled with carbonate and the application of 
hydrochloric acid to the rock gives a vigorous reaction. 

Lying above the argillite and immediately below a 
Keweenawan volcanic flow is a small irregular patch of 
white carbonate. In thin section this rock consists of a 
visually estimated 60% calcite, 25% chert and 15% 
euhedral anomalous garnet. T h e garnet occurs as 0.05 
mm grains and presumably resulted from metamor
phism of the siliceous carbonate. It is uncertain as to 
whether this metamorphism was regional or the result 
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of contact with the overlying flow. T h e overlying flow 
lies in sharp-angular contact with the bedding within the 
argillite. 

Iron Formation. This unit is a very distinctive facies of the 
Gunflint Formation and is well exposed in only one loca
tion, on the northwest shore of Patterson Island. By 
analogy with outcrops containing Gunflint chert and ar
gillite, it is presumed that the iron formation is part of 
the lower portion of the Gunflint section. 

On outcrop the rock weathers red and fresh sur
faces are also red. The weathered surface is pock
marked with circular pits up to 1 cm in diameter (Photo 
6) and displays bedding with individual beds up to 15 cm 
in maximum width. At the one exposure, the width of 
the unit is approximately 20 m. 

In thin section the rock is visually estimated to con
tain 70% carbonate, 10% chert and 20% wedge-shaped, 
platey hematite. The hematite plates are up to 0.1 mm in 
length and the enclosing carbonate grains are about 0.5 
mm in diameter. The hematite tends to occur along the 
margins of the larger carbonate grains and between the 
carbonate and chert. This pattern imparts a crudely cir
cular pattern of mineral distribution. The circular pits in 
the weathered surface are a reflection of this mineral 
distribution. 

Rove Formation 

Along the northwest and southwest coasts of Delaute 
Island and at "Caribou Point" on Mortimer Island is an 
argillite sequence that is distinctly different from the in
terflow, well bedded argillites of the Archean metavol-
canic sequences of Mortimer and Patterson Islands. 
Samples from this unit were examined in 1979 by J.M. 
Franklin, Geological Survey Canada, Ottawa, who ex
pressed the opinion that this unit was Animikie Rove 

Formation. This is consistent with field observations and 
the author now considers that these limited exposures 
are more likely correlative with the Rove Formation lo
cated west of the islands than representing a younger 
less deformed period of Archean as originally indicated 
by the author and others (Sage et al. 1975, Goodwin 
1960, Giquere 1975, Mcllwaine and Wallace 1976). 

The Rove argillite weathers black, grey, grey-brown 
or grey-green, is very fine grained, relatively massive, 
well jointed, and only locally displays well developed 
bedding. Thinner, lighter weathering siltstone layers 
which sometimes display a well developed grain grada
tion are the only variation in texture or structure within 
this relatively homogeneous sequence. Where silt-
stone-argillite couplets could be identified at "Caribou 
Point" they were on the order of 50 to 70 cm in thickness. 

On the northwest corner of Delaute Island, massive 
to weakly bedded argillite lies in sheared contact with 
mafic volcanic tuff. The argillite at this location weath
ers dark green, greenish black, and on fresh surface is 
dark green. Along the northwest coast and on the off
shore shoals the argillite is massive and highly fractured. 
Locally a weak suggestion of bedding is present. Occa
sionally a small quartz grain less than 0.15 mm in diame
ter can be seen with the unaided eye on the freshly bro
ken surface. The broken surface commonly displays a 
poorly developed conchoidal fracture. 

Bedding in siltstone-argillite bands on one outcrop 
on the northwest coast has a northwest trend and a dip 
of 52° east. This trend is nearly at right angles to the 
trend in the well laminated Archean chert beds to the 
east. One siltstone-argillite bed couplet on the north
west corner has a measured thickness of 56 cm. In one 
outcrop, the argillite is cut by a sheared metamorphosed 
mafic dike about 3.5 m wide containing dark green spots 
of chlorite up to 3 mm. 
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The argillite unit is also exposed on the southwest 
corner of Delaute Island. The rock at this location ap
pears identical to argillite at "Caribou Point" and on the 
northwest corner of the island. Bedding is again poorly 
displayed and individual siltstone-argillite couplets ap
pear to be approximately 50-60 cm thick. O n e reliable 
bedding atti tude indicates that the unit strikes nearly 
north and dips east. This trend is similar to that of the 
argillites on the northwest corner of the island and the 
bedding attitude is likewise at a very high angle to the 
northeast trend of laminated tuffs within the Archean 
mafic metavolcanics at the north end of the island which 
suggests that the argillite lies in angular unconformity 
with the Archean metavolcanic sequence. T h e occur
rence of Rove Formation on the northeast side of the 
Slate Islands is the easternmost presently known expo
sure of this Animikie unit. 

Estimated modes of thin sections of argillite sam
ples from "Caribou Point" indicate the following com
position: 0 - 5 % carbonate, 20-25% chlorite, 20-25% 
quartz, 35-40% plagioclase (oligoclase-andesine), 
0-10% sericite, 0 -5% rock fragments, and 0 - 5 % chert 
fragments. The rock fragments are possibly mafic tuff 
fragments. The quartz and plagioclase grains are very 
angular with sharp corners and edges. 

K E W E E N A W A N 

Rocks classified as Keweenawan include the pervasive 
swarms of diabase dikes that cut the Archean and 
Animikie lithologies and lower units of the 
Keweenawan. The massive to amygdaloidal mafic vol
canic rocks and interbedded siltstones and argillites of 
the Osier Group are also important components of the 
Keweenawan. Minor exposures of siltstone, mudstone, 
and arkosic sandstone on the west coast of Dupuis Is
land and east coast of Patterson Island are difficult to 
classify as to age and are arbitrarily placed in the 
Keweenawan. Interior to Patterson Island opposite the 
raised beaches in the northwest corner, angular slabs of 
pebbly quartzite possibly equivalent to the Sibley Group 
were noted but never found in place. 

Osier Group 

Mafic Volcanic Rocks 

A limited sequence of Keweenawan, massive to amyg
daloidal, mafic volcanic flows is located along the west 
coast of Patterson Island and on the nearby reefs. A sec
tion of approximately 120 m is exposed and 16 individual 
flows, varying from 1 m to 15 m in thickness, have been 
recognized in the 45 m upper portion of the sequence. 
On the basis of paleomagnetism Halls (1974a, 1979b) 
correlated the Keweenawan flow rocks on Patterson Is
land with the Osier Group on the mainland and on sev
eral islands west of the Slate Islands. This correlation 
appears reasonable to the author and lacking other 
means to establish relative age on this sequence the 
author accepts Halls (1974a, 1979b) interpretation. 

The flows appear to get thicker towards the base, in 
addition, the general plan view of individual flows is len

soid suggesting that they occupied channels or irregu
larities in surfaces of the underlying flows. Generally 
the interflow contacts are sharp and sometimes defined 
by thin interbeds of silt and sandstone. The upper 45 m 
section has been mapped in detail and all samples se
lected for chemical analysis and all measurements of 
shattercone axes and ropy lava surfaces are indicated on 
Figure 8 (Chart A, back pocket). 

The Keweenawan mafic volcanic sequence lies with 
angular unconformity on the Animikie Gunflint Forma
tion and the actual unconformity is well exposed at one 
location on the west of side of Patterson Island. The 
lower portion of the Keweenawan section has been in
tensely sheared and local faulting is recognizable (Photo 
7). T h e deformation in the lower portion of the section 
makes the unravelling of lower stratigraphy impossible. 
The flows dip 25° west in the upper portion of the sec
tion and 80° west in the lower portion. Such a rapid 
change in dip through such a limited section suggests the 
possibility that deformation was contemporaneous with 
deposition. A brief examination of Figure 8 suggests 
that the shear zones represent a conjugate set, however, 
bedding plane shears could not be illustrated and are 
particularly common in the lower portions of the sec
tion. Further indication of the rapid change in intensity 
of deformation is the well preserved ropy lava surfaces 
found in the relatively undeformed and unsheared up
per portion of the sequence versus the lack of such rec
ognizable features in the lower portion. Using the ar
cuate pat tern of the ropy surfaces as a flow direction in
dicator, bearings were taken on these surfaces, rotated 
to horizontal, and plotted on a rose diagram (see Figure 
8). These measurements indicate a strong flow trend 
away from the island southwestward towards the Lake 
Superior basin. 

Near the southern limit of this Keweenawan se
quence on Patterson Island, a sharp angular unconfor
mity between the Keweenawan rocks and Animikie is 
exposed (Photo 8). A steeply dipping (approximately 
80°) mafic flow lies on and in sharp contact with inter
bedded chert and argillite of the upper portion of the 
Gunflint Formation. A paleosoil is not present. 

This unconformity as well as the overall 
Keweenawan-Archean contact area which is separated 
by about 21 m of Animikie Gunflint Formation has been 
the dominant site of a diatreme intrusion. The two larg
est west coast diatremes occur along the extrapolated 
unconformity immediately south of the Keweenawan 
sequence and breccia diking is pervasive in the contact 
area north and south of these exposures of the 
Keweenawan. The red colour of the west coast diatreme 
breccia is in part due to the incorporation of Gunflint 
rock into the breccia. 

The number of shatter cones and the degree of de
velopment appears spatially related to the breccia dikes 
at the base of the Keweenawan section. These cone-like 
fractures, commonly up to 20 cm in length but ranging 
from 1 to 30 cm in length have well developed lineations 
along their flanks and are very characteristic of shatter 
cone structures (Dietz 1968). The axes of these cones 
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Photo 7. Near-vertically dipping massive to amygdaloidal Keweenawan mafic volcanic rocks. Location P28. 

Photo 8. Angular unconformity (indicated by hammer) between Keweenawan (Osier Group) and Gunflint. In terbedded argillite-chert of the 
Gunflint Formation is on the left and the bot tom of the overlying mafic flow of the Osier G r o u p is on the right. Note sharp clean contact and 
how base of flow sharply truncates bedding in Gunflint. Location P20. 
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were measured and plotted on the lower hemisphere 
steronet projection and contoured (see Figure 8). These 
measurements indicate that the predominant direction 
of cone axis alignment was horizontal to 10° below the 
horizontal. A plot of the cone apexes on a rose diagram 
indicates a strong apex direction towards the interior of 
Patterson island (Figure 8). There are occasional cone 
apices pointed away from the islands as indicated on Fig
ure 8. 

The contoured steronet (Figure 8) also demon
strates that the axes define a point or circle and not a 
great circle. This suggests that the shock event creating 
this feature post-dated the tipping of the flows into their 
present att i tude. Since these measurements were 
largely made in the upper 45 m of the section the case 
for their development after tipping could be questioned. 
However, a change in dip of approximately 55 ° occurs in 
this section which, with the "bulls-eye" contouring, sup
ports the conclusion of development being post-tipping. 
This shock event presumably is related to the diatreme 
emplacement, for the intensity and degree of develop
ment of the cone structures increases towards diatreme 
breccia dikes. 

The Keweenawan volcanic rocks have also been in
truded by diabase sill(s); the best example is indicated on 
Figure 8 in the vicinity of sample 52. This sill is approxi
mately 18 m thick, and has been cut by an intrusive brec
cia along its upper surface. This dike displays very well 
developed columnar jointing and has been faulted after 
emplacement of the intrusive breccia. Other diabase 
dikes are present in the section but are much smaller in 
size. The larger of these dikes may have served as feed
ers for flows higher up in the section. 

The volcanic flows weather black, brownish black, 
grey-black, reddish brown or greenish black. On fresh 
surfaces the volcanic rocks are black or greenish grey-
black with brownish tints. The rock is generally fine 
grained although some flow centres are medium 
grained. The thicker flows have amygdaloidal tops grad
ing downwards into more massive cores while the thin
ner flows are vesicular throughout. The vesicles range 
up to 2 cm in diameter and are filled with calcite and/or 
agate. The agate is white, pale blue, pale pink, and well 
banded, however the larger agates generally have 
coarsely crystalline white quartz in their cores. The car
bonate filling the vesicles is generally white. At one or 
two exposures pipe amygdules were noted in the base of 
a flow unit. These are approximately 1 cm in diameter, 4 
to 5 cm long and were of no value in indicating flow di
rection. 

O n e large piece of float along the beach displays a 
well-developed flow banding defined by the relative 
variation in the concentration of amygdules. The amyg
dules are filled with white calcite. The source of this 
boulder could not be located. 

On an offshore reef towards the southern limit of 
the exposed Keweenawan section some spheroid to el
liptical structures were noted in the base of one flow 
unit. These structures are up to 10 cm in maximum di

ameter and consist of amygdaloidal basalt of a composi
tion similar to either the underlying or overlying flow. 
These structures could be (1) accretionary lava balls, (2) 
partially assimilated fragments from the surface of the 
underlying flow, or (3) partially assimilated volcanic 
bombs. Of these, (2) and (3) appear to be the most likely 
and the author prefers (2) since the size and degree of 
amygdule development is similar to the underlying flow. 

In several areas, irregular veinlets of white and or
ange calcite are present. The carbonate is very coarse 
grained and locally contains chalcocite with minor 
specularite in concentrations visually estimated to ap
proach 3 % . The orange carbonate fills the vein centres 
and may be the later of the two carbonates. 

On the outcrop containing the ovoid spheroids, car
bonate veining strikes N50 ° W and varies from 4 to 20 cm 
in width. These veins are more like carbonatized breccia 
zones and presumably they represent carbonate ce
mented shear zones. 

In float along the beach several large specimens of 
vuggy quartz and calcite were collected. These samples 
indicated a vein width of 20-25 cm with vugs containing 
scalenohedrons of calcite up to 5 cm in length on quartz 
crystals with a weak smoky or amethyst tint. The flanks 
of the samples show strongly developed slickensides. 
The sharply bounded nature of the samples suggests 
that they came from a fracture or fault filling. The 
source for the samples was not located. 

Thin sections were prepared from five samples col
lected from massive flow centers for chemical analysis. 
The mode is highly variable and the rocks are highly al
tered. In thin section the rocks are seen to consist of 
roughly 35% pyroxene (augite) altered to a brown possi
bly ferruginous mineral, 50% plagioclase of labradorite 
composition, 15% devitrified glass, and 0.5% magnetite. 
These represent the original mineralogy. Leucoxene, 
pumpellyite, chlorite and carbonate were identified as 
alteration products. 

Chemical analyses (Appendix A) show the excep
tionally high degree of alteration of these Keweenawan 
rocks. Twelve analyses of mafic flow rocks of the Osier 
Group, west of the Slate Islands, from Mcllwaine and 
Wallace (1976) have an average C 0 2 + H 2 0 content of 
2.58% compared with 8.29% for the five Slate Islands 
specimens. This is more than a three-fold increase in 
volatile content. Tentatively this high degree of altera
tion is correlated by the author with the addition of 
volatile fluids to the sequence following diatreme em
placement and associated brecciation. The present min
eralogy is consistent with an upper zeolite to lower 
greenschist facies of regional metamorphism. 

An A F M plot of the chemical analyses (see 
"Petrochemistry") indicates that the flows are tholeiitic. 
A comparison of the chemical compositions of the flows 
and the diabase dikes confirms that the dikes may have 
served as feeders for the flows. 

Near the south end of the exposed Keweenawan 
section, which from the general outcrop distribution is 
apparently lying immediately above the Archean, is one 
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outcrop of brecciated mafic volcanics. This outcrop has a 
weak but visible clastic appearance on weathered sur
face. The diffuse clasts are elongate, 53 by 13 cm, have a 
greenish tint, and are set in a greenish-black matrix. The 
rock is very fine-grained aphanitic. This isolated expo
sure is tentatively classed as a mafic flow breccia. 

Interflow Sedimentary Rocks 

Interbedded with the mafic flow rocks of the 
Keweenawan sequence on the west shore of Patterson 
Island are thin beds of red-brown sandstone and/or 
siltstone with maximum thickness of approximately 1 m. 
These sedimentary rocks are lensoid in plan view and 
represent an accumulation of sand and silt on the ir
regular surfaces of the flows. Siltstone beds in mixed 
sand and siltstone units are on the order of 2.5 cm thick. 
The finer-grained silty layers are a much darker reddish 
brown than the sandstone beds. The sand and siltstone 
beds are gradational into each other over widths of sev
eral millimetres and from a distance appear rather 
sharp. Where the interflow sediments have been sub
jected to the shock event of diatreme emplacement, the 
siltstone layers display the best development of shatter 
cones. One crudely formed shatter cone in a sandstone 
unit is approximately 0.3 m in length. 

In thin section the sandstone layers are visually esti
mated to consist of 5% microcline perthite, 5-10% 
chert, 15-20% plagioclase (oligoclase-andesine), 50% 
quartz, and 20-30% carbonate cement. The rock is a 
lithic arkose (classification of Folk 1968, p . 128), if chert 
is considered to be a lithic component. Several grains of 
altered mafic volcanic material are also present and li-
monite staining was noted. The grains average between 
0.1 and 0.2 mm in diameter, are subrounded to suban
gular and are set in a carbonate cement. Some of the 
clastic plagioclase is weakly saussuritized. 

Along the east shore and near to the northeast cor
ner of Patterson Island is an outcrop of mudstone brec
cia. This breccia is not like the diatreme breccias on the 
islands for it is buff to very light green in contrast to the 
normal red colour of the diatremes. In addition, this 
breccia breaks into irregular horizontal slabs which is 
not characteristic of the diatreme breccias. This unit ap
pears to lie in angular unconformity upon Archean feld
spar porphyry and was traced along the coast for 7.2 m. 
Individual slabs have a maximum thickness of 4-7 cm 
and no evidence of bedding was observed. The breccia 
clasts are angular, up to 5-6 cm in length and consist of 
Archean rock types including a black argillite. The true 
age of this rock is unknown and its classification as 
Keweenawan can be considered at best only tentative 
for it may also be Animikie. 

In thin sections the rock was observed to consist 
predominantly of highly saussuritized plagioclase grains 
that average 0.05 mm in diameter, and a scattering of 
quartz grains of similar size. The grains are angular to 
subangular. 

Another problematical outcrop occurs midway up 
the west coast of Dupuis Island. At this one location and 

at one or two sites very close by, a highly brecciated peb
bly arkosic sandstone is present. The largest block 
within the sandstone breccia is 70 by 60 cm. The sand
stone displays weakly developed grain gradations with 
rounded to subrounded pebbles up to 7 mm in the base 
of some beds. The rock weathers reddish brown to dark 
red and the bedding is defined in part by varying colour 
hues with some bedding approaching grey-white in 
colour. The individual beds are on the order of 4 to 10 
cm thick and on the weathered surface the feldspar con
tent of the sandstone is noticeable due to the grey-white 
weathering of the clastic feldspar grains. The cement is a 
white carbonate which upon rotation in the sunlight ex
hibits cleavage surfaces on the order of 2.5 cm across. 
One hand sample shows a disruption of the normal lay
er-cake bedding and this is thought to be the result of 
soft sediment slump. 

In thin section the detrital grains range from 0.1 to 
0.6 mm in size and are angular to subangular in outline. 
The carbonate cement is very coarsely crystalline. The 
visually estimated mode is 20% plagioclase (andesine), 
5% microcline, 35% quartz, 5% chert, and 40% carbon
ate. The rock was classed as a lithic arkosic sandstone. 

The relative age of this exposure(s) is uncertain and 
it is not unlike some exposures of Sibley sedimentary 
rocks briefly examined by the author in the Thunder Bay 
area. The detrital grains are also similar in appearance 
to interflow sandstone and siltstone units within the 
Keweenawan section on the west shore of Patterson Is
land. 

Diabase Dikes 

Diabase Dikes. O n e of the notable characteristics of the 
Slate Islands and in particular Patterson Island is the 
pervasive injection of mafic dike rocks. The influence of 
the dikes on the island geology is readily discernible 
even before landing on the main island of Patterson. 
The walls, cliffs, grottos, and general ruggedness of the 
coastline are largely the result of the influence of these 
dikes. The dike system is so intensively developed that 
study of the dikes themselves would be a significant pro
ject. The present shape and form of the islands can in 
part be attributed to the presence of the dikes. The dikes 
have formed a network which has helped shield the 
more easily eroded schistose Archean rocks from Pleis
tocene glaciation and the present and past wave action 
of Lake Superior. The dikes occur in all sizes and are 
tabular to lensoid bodies in plan view. They do not have 
the great strike length of similar dikes on the mainland 
and, rather than having straight vertical walls as charac
teristic of mainland dikes, they commonly have irregular 
and bulbous contacts and may occur as gently dipping to 
nearly flat-lying sheets. The dikes in several instances 
switch from a general vertical attitude to a gently dip
ping or nearly horizontal form. In addition, the direction 
of flow, as determined on the ropy lava surfaces of the 
Keweenawan extrusives, indicates that the Keween
awan volcanics flowed away from the island. This last 
observation in conjunction with similar degrees of meta
morphism, composition and the fact that a diabase dike 
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cuts the lower portion of the Keweenawan flow se
quence has prompted the author to interpret the dikes 
as probable feeders for the flows and therefore the is
land was a centre for Keweenawan volcanism. 

Since the intruded Archean rocks have a penetra
tive, largely vertical schistosity, it would be anticipated 
that the dikes would reach much higher crustal levels 
before becoming bulbous than they would with a hori
zontally anisotropic stratigraphy. Consequently it is sug
gested that the present level of erosion is not deep. The 
bulbous and sometimes lateral movement of the diabase 
magma suggests a lithostatic pressure less than hydro
static pressure. Erosion has therefore not penetrated 
deeply below the former Keweenawan stratigraphy and 
has for the most part removed only the volcanic edifice 
above the dike swarm. 

The thinner dikes are very fine grained and basaltic. 
The fine- to medium-grained dikes have well-developed 
diabasic texture along the margins, and the coarser-
grained interiors of the sills and dikes are more typically 
equigranular in texture. 

The age relations between the various diabase dikes 
cannot be established on field criteria alone. Cross-cut
ting relations between dike types were not observed and 
the degree of metamorphism is relative, being depen
dent on dike size and proximity to contact with wall 
rocks rather than dike age. The mafic rocks were 
emplaced into a Archean sequence of high volatile con
tent (water and carbon dioxide) and almost invariably 
the smaller dikes are nearly completely altered as are 
some of the margins of the larger ones (see Appendix A 
for chemical analyses). The metamorphism of the dikes 
is presumed to be an autometamorphic process with the 
water and carbon dioxide derived at the time of intru
sion from the enclosing Archean schists. Most dikes dis
play well developed chilled contacts which generally 
vary from 1 cm to 10 cm in width. K. Treacher (Ontario 
Geological Survey, personal communication, 1980) re
ported to the author that some of the larger diabase 
dikes upon detailed inspection are actually a series of 
closely spaced dikes separated by narrow septums of 
wall rock. 

During the course of mapping, dike attitudes were 
measured where possible. A contoured stereonet (Fig
ure 9) shows a considerable spread in dike attitudes with 
a strong maxima (D 3 ) defined by a plane striking ap
proximately 15° south of east and dipping steeply south. 
Two other maxima are indicated which define a north
east-striking plane dipping steeply south (D 2 ) and a sec
ond plane dipping steeply north ( D ^ . These planes rep
resent a change in strike of about 12° and probably rep
resent the same dike set; the strikes were averaged giv
ing an approximate N60°E trend and vertical dip. The 
angle between D 3 and the average of D 2 and is ap
proximately 50° suggesting that the dikes may be a con
jugate set. The intersection of these two dike sets strikes 
approximately S60°W and plunges 76° southwest. 

The mappable dikes include (1) diabase, (2) red 
alkalic diabase, (3) feldspar-porphyritic diabase and (4) 

pyroxene-porphyritic diabase. The diabase dikes 
weather black, brownish black, brown, and greenish 
black. O n fresh surface the dikes are black, greenish 
black, or brownish black. The rocks are massive, very 
fine grained to medium grained, and equigranular. In 
thin section the diabase consists of roughly equal 
amounts of labradorite feldspar (An 4 3 _ 6 6 ) and augite 
pyroxene. Minor amounts of magnetite and varying 
quantities of chlorite, quartz, iddingsite(?), sericite, 
granophyre, hypersthene, and olivine are present. The 
dikes are highly variable in degree of alteration and 
range from very fresh in appearance to extensively 
clouded with saussurite, chlorite and reddish-brown al
terations of the pyroxenes and plagioclase. The more 
sodic plagioclase (andesine) is typical of the more al
tered dikes. 

A number of the dikes on the west and south shores 
of Patterson Island contain olivine in quantities ap
proaching 30%. These dikes were classed as olivine 
diabase where olivine exceeds 10%. The olivine diabase 
dikes were not coded separately on the accompanying 
map. The dikes range from very fresh in appearance to 
those in which all the olivine had been altered to a red
dish-brown material tentatively identified as iddingsite. 
Minor quantities of hypersthene are commonly present. 
The diabase, olivine diabase, hypersthene olivine dia
base, and hypersthene diabase appear gradational into 
each other. 

Porphyritic Diabase. On a shoal on the northeast shore of 
Patterson Island a diabase dike contains tiny green pla
gioclase phenocrysts up to 8 mm in length. Some of the 
plagioclase crystals form clusters and could be consid
ered as glomeroporphyritic. The dike is irregular in 
width, averaging less than 1 m, and light brown on 
weathered surface. On fresh surface it is green. In thin 
section the rock is very fine grained, highly altered to 

Figure 9. Contoured stereoplot on lower hemisphere of 
Keweenawan diabase dikes from 200 data points; D , , D 2 , and D 3 are 
main trends of dikes; D , + D 2 average of D , and D 2 ; line of inter
section of D , + D 2 and D 3 plunges 76°SW. 
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saussurite and contains 5-10% finely disseminated mag
netite and less than 1% tiny plagioclase phenocrysts. 

Dikes containing pyroxene phenocrysts or their al
tered equivalent are located about midway up the east 
coast of Patterson Island and along the north side of Pat
terson Island from "Amygdaloid Island" in the west to a 
point on the coast northeast of McGreevy Harbour. The 
dike rock is characterized by the presence of two types of 
phenocrysts: dark greenish black and light apple green. 
Both were interpreted as pyroxene in the field and the 
light green phenocryst was confirmed as pyroxene by an 
X-ray diffraction pat tern (Geoscience Laboratories, 
Ontario Geological Survey). The dark green crystals 
gave dolomite and calcite patterns. In thin section the 
light green pyroxene is augite and the dark green 
phenocryst is so extensively altered as to preclude posi
tive identification. Some relict cleavage patterns sug
gest a former pyroxene of unknown composition. Both 
phenocryst types compose less than 1% of the rock on 
the outcrop surface with the light apple green 
phenocrysts being much less common than the dark 
green ones. These phenocrysts reach a maximum size of 
1 cm and are seriate in size distribution. Locally the dike 
has a surface with 3-4 mm pits from which carbonate has 
been weathered. 

In thin section the pyroxene-porphyritic rock is 
dominantly composed of very fine-grained plagioclase 
(labradorite An5o-67) and calcic pyroxene. The augite 
phenocrysts are similar in composition to the ground-
mass pyroxene. The rock is generally extensively al
tered, and chlorite, serpentine, and sericite are common 
constituents. Trace amounts of magnetite are present 
and some of the carbonate, chlorite, and sericite occurs 
in small oblate clots. Presumably this feature has given 
rise to the local presence of tiny pits on the weathered 
surface of the dike. A reddish-brown alteration, pre
sumably a limonitic stain was noted in one thin section. 
Analyses of samples 64 and 65 (Appendix A) indicate 
that these dikes have a bulk chemistry generally similar 
to other diabase rocks on the island. 

Red Alkalic Diabase. A distinctive fine-grained dike rock, 
originally mapped as mafic syenite, is diabase with brick 
red feldspars. The dikes are generally very irregular in 
plan view and defy determination of attitude. These 
dikes were noted on Spar Island, Cape Island, and on 
the northeast and northwest shores of Patterson Island. 
The red diabase dike striking northwest from the north
west corner of Patterson Island is the only dike with a 
clearly established trend. The dikes on Cape Island and 
several of those on the northeast shore of Patterson Is
land are shallow-dipping bodies that overlie Archean 
rocks. 

On weathered surface the rock is mottled red and 
black and on fresh surface the same colours are evident. 
In thin section the rock displays a normal diabasic tex
ture and is composed of nearly equal amounts of 
labradorite plagioclase and augite. Minor amounts of 
magnetite, hypersthene, and apatite are also present. 
The dikes are moderately saussuritized. 

Major and trace element analyses (samples 66 and 
67, Tables A-2 , A - 3 , Appendix A) show that the dikes 
are alkalic in nature . The red diabase has a higher potas
sium and phosphorus content than the normal diabase. 
In addition the barium and strontium content is unusu
ally high. These latter two elements are likely held in 
the apatite. 

Intrusive Breccia. Along the west shore of Patterson Is
land a west-dipping sill-like body of diabase forms a 
prominent hill within the Keweenawan section. Colum
nar jointing is well developed and along the upper sur
face of the sill is a zone of massive breccia approximately 
4 m thick. The breccia lies in sharp contact with the un
derlying sill (Photo 9). The true thickness of the breccia 
is difficult to measure due to the oblique erosion sur
face. 

The breccia contains rounded fragments of fine
grained diabase and chert in a matrix of very fine
grained, chilled, largely nonvesicular diabase. The fine
grained diabase fragments were likely derived from the 
chilled margin of the lower sill and the chert from the 
Gunflint Formation which in this locality would lie some 
distance below the sill. The rounded clasts of chert are 
up to 48 by 26 cm in size and coated with very fine
grained chilled diabase. The diabase clasts are much 
smaller than the chert clasts. The underlying sill is 18 m 
thick and is locally amygdaloidal at both upper and lower 
contacts. The lower contact is sheared and lies on amyg
daloidal mafic volcanic rocks of Keweenawan age. The 
amygdules are likely the result of local accumulations of 
steam generated at the time of emplacement of the 
magma into the water saturated Keweenawan volcanics 
and interbedded sediments. 

In thin section polycrystalline, recrystallized, and 
non-recrystallized grains of chert have developed lobate 
or cuspate margins and have undergone assimilation by 
the diabase. Some of the partially assimilated quartz 
fragments display a weak concentration of mafic miner
als around their peripheries and one grain displays well 
developed fine-grained radiating tufts of a prismatic 
mineral, possibly amphibole. Those chert grains which 
have been recrystallized generally lack undulatory ex
tinction and none of the grains, recrystallized or non-re
crystallized, were noted to contain distinct deformation 
lamellae. 

Diabase fragments in the chilled diabase matrix 
contain plagioclase crystals with well developed cleav
ages and very weakly developed cuspate or embayed 
margins where they lie along the edge of the fragment in 
contact with the enclosing diabase matrix. The finer-
grained diabase of the matrix locally penetrates into the 
margins of the fragments as lobate intrusions. The lack 
of well-developed cuspate to embayed fragment bound
aries and the generally straight edges are taken to indi
cate that the fine-grained diabase fragments underwent 
only mild resorption. These observations are consistent 
with the fact that the intruding diabase would be ex
pected to be more reactive with the quartz than with 
diabase of the same composition as the intruding 
magma. 
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Photo 9. Intrusive breccia on upper surface of diabase sill. Clasts consisting predominantly of Gunflint chert and fine-grained chilled diabase 
are set in a matrix of diabase. The diabase sill cuts Keweenawan amygdaloidal mafic volcanic rocks. Note the sharp contact between the breccia 
and diabase sill. Location P 2 3 . 

The very fine-grained diabase matrix consists of pla
gioclase (An 4 3 ) and an ill-defined, reddish-brown altera
tion product after pyroxene. Minor amounts of intersti
tial granophyre are also present. 

The breccia on top of the sill is unique among the 
breccias on the island, because it has a clearly recogniz
able igneous matrix. It is thought that this breccia is an 
intrusive breccia at the leading edge of a diabase sill em
placed along the upper contact of an older diabase sill. 
At a deeper level the breccia would likely disappear and 
diabase become dominant. The north end of this diabase 
sill and accompanying intrusive breccia has been offset 
approximately 10 m by a small fault. This minor fault is 
thus the latest recognizable tectonic event on the is
lands with the exception of the diatreme emplacement 
event. 

The author would interpret this breccia as possibly 
an older diatreme event, which closely preceded intru
sion of the diabase that engulfed the brecciated frag
ments. The rounding of the Gunflint and diabase clasts 
is likely the result of milling of the fragments by gas dis
charge at the time of breccia formation. Halls (1979) in
terpreted this breccia as a conglomerate incorporated 
into a flow top. The author does not share this interpre
tation for the following reasons: 

1. Both upper and lower contacts display a similar de
gree of amygdaloidal development implying bilat
eral symmetry more characteristic of a sill than a 
flow. The intense vesicularity characteristic of the 
other Keweenawan flows is not developed in this 
unit which has a structure more typical of the nu
merous diabase dikes found on the island. 

2. The diabasic matrix of the breccia is not nearly as 
amygdaloidal as the flow tops of the associated 
flows. If this unit is a flow top, then a similar degree 
of vesicular development could be anticipated. 

3. Both diabase and Gunflint clasts display evidence of 
reaction and/or assimilation with enclosing diabase. 
The author interprets the diabase clasts as being de
rived from the chilled margin of the underlying sill; 
thus they were solid at the time of incorporation 
into diabase matrix. According to Halls ' (1979) in
terpretation, they would probably be autoliths de
rived from chilled portions of the proposed flow. 

4. Keweenawan interflow sedimentary rocks in the 
Keweenawan section in all other cases consist of 
red siltstone and sandstone suggesting a much 
lower energy environment than required to pro
duce such coarse conglomerates as implied by the 
boulder-size chert clasts. 

5. The interflow sedimentary rocks consist of rounded 
to subrounded grains of quartz, microcline, and pla
gioclase with only minor chert. The sediment prove
nance would appear more likely to be granodioritic 
which contrasts markedly with the exclusively 
Gunflint source required for a conglomeratic origin 
for the clasts. 

6. The proposed conglomerate would be most unusual 
in that it consists solely of Gunflint clasts. 

7. Conglomerates, composed dominantly of Gunflint 
clasts, are reported by Franklin and Kustra (1970, 
p.64)and Goodwin (1960, p. 17, 18) at Pass Lake on 
the Sibley Penninsula, approximately 100 km west 
of the Slate Islands but there is no geological data 
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indicating such conglomerates exist or ever existed 
in proximity to the Slate Islands. 

8. The conglomerate at Pass Lake lies at the base of 
the Sibley Formation which lies unconformably on 
Rove Formation. On the Slate Islands Keweenawan 
mafic flows lie directly on argillite and chert of the 
upper part of the Gunflint Formation. No conglom
erate has been observed in outcrop at this angular 
unconformity. 

9. The present position of the breccia lies within the 
Keweenawan rocks and thus is stratigraphically 
above any proposed Sibley-Rove unconformity as 
well as the Gunflint Formation from which the 
chert clasts were derived. While feasible, or re
motely possible, the only way this could be a con
glomerate incorporated in a flow top is for it to have 
flowed to the present site bringing the clasts from 
an unknown source area which, on the basis of pre
sent geological information, is no longer exposed or 
has been removed by erosion. 

The author originally classified this breccia along 
with the other diatreme breccia, found on the islands as 
Keweenawan (Sage et al. 1975). Subsequently the 
author has obtained a potassium-argon isotopic age on a 
carbonatite-lamprophyre dike on the southeast coast of 
Patterson Island which modifies this original interpreta
tion. This dike has an isotopic age of approximately 300 
Ma and is cut by diatreme breccia dikes (D. Watkinson, 
Carleton University, personal communication). The 
author prefers to retain a Keweenawan age for the brec
cia with diabasic matrix and suggests that it may be cor
relative with the diabase events found both on the is
lands and the mainland (Sage 1978a,b). This breccia ap

pears related to diabase emplacement and thus is not 
analogous in genesis to those diatremes found on the 
mainland (Sage 1978). 

PALEOZOIC 

PENNSYLVANIAN 

Lamprophyre 

Several distinctive outcrops of blue-grey lamprophyre 
are located along the southeast coast of Patterson Is
land. These were tentatively classed in the field as gab-
broic (Sage et al. 1975) on the basis of hard, tiny, white 
mineral grains thought to be plagioclase. Subsequent 
petrographic examination indicated that the white 
grains are polycrystalline aggregates of garnet and the 
rock was reclassified as lamprophyre with carbonatitic 
affinities. On weathered surfaces the rock is blue-grey 
to grey-green and the local presence of dark-green oli
vine phenocrysts gives the outcrop a distinctive spotted 
appearance (Photo 10). These olivine phenocrysts reach 
a maximum size of 1 cm, make up about 1% of the rock 
and are seriate in size distribution. The rock displays a 
prominent joint pattern and on broken surfaces is black 
or dark greenish black. 

A reef composed of this rock type occurs along the 
southeast coast of Patterson Island and would indicate 
that the dike is 30 m or more in width. The dike(s) are 
exposed in a series of disconnected segments striking 
northeast across the southeast corner of Patterson Is
land, slightly oblique to the Archean stratigraphy and 
parallel to the inferred Big Bay-Ashburton Bay fault 
zone of Hinze et al. (1966). 
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On the most northeasterly reef composed com
pletely of lamprophyre, the dike appears to be brec
ciated in several places. This apparent primary breccia-
tion may be the result of weak alteration along joint sur
faces and therefore actually may be a pseudobreccia-
tion, and the apparent clasts skialiths. Alteration along 
joints giving a brecciated appearance was noticeable on 
a second reef outcrop along the extreme southeast cor
ner of the island lying northwest of Cove Island. 

A later, very distinctive brecciation is also particu
larly noticeable on the reef. This brecciation is defined 
by darker blue-grey to blue-green clasts set in a fine
grained, rusty brown matrix. This matrix is soft and ap
pears to be similar in composition and mineralogy to the 
clasts with the exception of visually identifiable olivines. 
These clasts range up to 15 by 8 cm in size, are angular in 
outline, and are interpreted to be the result of autobrec-
ciation related to the final emplacement of the dike and 
release of volatiles. 

Along the north contact of the most southwesterly 
of this series of lamprophyre intrusions, and located on 
Patterson Island, a contact between the dike and Ar
chean rocks has a well-developed contact metamorphic 
hornfels. This hornfels development is 5 cm wide and 
the rock breaks in an irregular blocky fashion. This fea
ture was not examined in thin section. 

Several thin sections were prepared from samples 
of the dike rock. The mineralogy between sections is 
highly variable and no average mode can be given. The 
rock consists of olivine, garnet, phlogopite, magnetite, 
chlorite, serpentine, perovskite, calcite, apatite and talc. 

The olivine is extensively altered to chlorite and talc 
and/or serpentine. Where fresh olivine was identified it 
was a dark yellow-brown and is presumed to be fayalitic 
in composition. The perovskite occurs in sharply 
euhedral grains of a maximum 0.1 mm diameter with 
square to octahedral outlines that display a very weak 
anisotropism. The garnet is dark brown in thin section 
and forms aggregates of grains which are individually up 
to 0.1 mm in diameter and lack any euhedral outline. 
The magnetite occurs in distinct crystalline grains of ap
proximately 0.1 mm diameter. On the reef of lampro
phyre northwest of Cove Island a fracture in the lampro
phyre contains a hard greenish mineral with subordinate 
greenish mica. An X-ray diffraction pat tern of the hard 
greenish mineral indicated garnet (W. Hicks, Geos-
cience Laboratories, Ontario Geological Survey). 

The mineralogy of the dike is characteristic or simi
lar to numerous samples examined by the author from 
several carbonatite intrusions. This dike is considered to 
be part of the alkalic magmatic events associated with 
the northern extension of the Big Bay-Ashburton Bay 
fault of Hinze et al. (1966). 

Potassium-argon isotopic ages were obtained on 
phlogopite and antigorite from this dike by D. Watkin-
son (Carleton University, personal communication, 
1977). The phlogopite returned an age of 282 ± 1 1 Ma 
and antigorite 310 ± 18 Ma. The rock is thus Pennsyl-
vanian in age and the youngest alkalic rock presently 

known from the alkalic rock-carbonatite province north 
of Lake Superior. This dike is cut by diatreme breccia 
dikes indicating a post-Pennsylvanian age for the 
diatremes. 

P O S T - P E N N S Y L V A N I A N 

Diatreme Breccia Dikes 

Breccia dikes, forming an anastomosing network, cut all 
rock types on the islands and are exposed along the 
western, southern and eastern coasts of Patterson Is
land, on shoals off the coast of Patterson and Dupuis Is
lands, and on Spar Island (Figure 10). Along the east 
coast of Patterson Island, intrusive breccias were recog
nized beneath the waters of Lake Superior, where they 
are best observed in the early spring before the algal 
growth has covered the lake bottom. On the southeast 
coast of Patterson Island these dikes cut and enclose 
blocks of lamprophyre with carbonatitic affinity that has 
been dated isotopically by potassium-argon techniques 
at 300 Ma. The diatreme event is thus equal to or 
younger than 300 Ma. East of Dupuis Island, the breccia 
dikes are present on submerged shoals. The relative 
abundance of the breccias along the coast of Patterson 
Island is in part attributable to the excellent exposure 
there . Dikes are present within the interior of Patterson 
Island, but they are either not as well exposed or, per
haps, not as well developed. In addition, along the west 
and south coasts of Patterson Island, the Keweenawan-
Archean contact may have been a strong influence on 
the location of diatreme intrusion. The development of 
diatremes has been traced onto the mainland to the vi
cinity of the east flank at the Port Coldwell alkalic com
plex, where the author re-examined in 1975 a unit 
mapped as Animikie conglomerate on McKellar Creek 
by Walker (1967), and reinterpreted it as a northeast-
striking diatreme breccia dike. This diatreme is poorly 
exposed and relatively small compared to the Slate Is
land intrusions. Shatter cone structures were not ob
served in outcrop at the McKellar Creek diatreme but 
deformation lamellae in quartz were observed in thin 
sections prepared from samples of this dike. This north
east-striking breccia dike is on strike with a northeast
erly extension of the Big Bay-Ashburton Bay fault of 
Hinze et al. (1966) and in all probability is related to the 
Slate Islands by structure, even though it appears to be 
an older event (Sage 1978). Northeast of the McKellar 
Creek structure is the Deadhorse Creek diatreme which 
also lies on trend of the Big Bay-Ashburton Bay fault 
zone (Sage 1978, Mitchell and Piatt 1977, p. 11). 

The Slate Island breccias consist of sharply angular 
to sub-rounded fragments, as much as 4 m in maximum 
dimension, derived locally from the Precambrian rocks 
and set in a matrix of comminuted rock debris of similar 
derivation. The breccias are indurated but are easily 
eroded and can be sampled with little effort, as they 
readily fall apart upon being hammered. The breccias 
are chaotic and generally lack any evidence for fragment 
sorting and thus are homogeneous in appearance across 
any given exposure. Dike widths locally approaching 30 
m were observed. Except for one occurrence, the brec-
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Figure 10. Some areas of more prominent diatreme breccia development on the Slate Islands. 

cias are undeformed and lack any evidence of having un
dergone post-emplacement tectonism. 

In outcrop areas where dikes are especially abun
dant, large bedrock blocks between and within the dikes 
have undergone little or no rotation. Unrotated or 
slightly rotated blocks of bedrock up to 15 m on a side 
were observed to be enclosed by dikes of breccia. Be
cause of the lack of any significant rotation of the large 
blocks, it is possible to trace lithologic units and struc
tural trends through areas of extensive breccia-dike in
trusion. 

Source of Breccia Dike Colour. The diatreme breccias are 
brick-red, grey, and greenish grey. The grey and green
ish grey colour is more typical of the smaller dikes and 
red of the larger dikes. The west coast breccia dikes are 
generally deep red and derive their colouration in part 
from the presence of comminuted hematite-bearing 
Gunflint Formation and in part from hydrothermal ac
tivity related to their emplacement. The east coast brec
cias are a much lighter shade of red. This lighter colour 
of east coast breccias is from a pulverulent, fine-grained 
hematite likely exclusively related to hydrothermal ac
tivity at the time of emplacement. Clasts of Gunflint 

Formation are absent in the east coast breccias and com
mon in those along the west coast. 

Fragment Alteration. Little visual evidence was seen in 
the vast majority of breccias for any significant altera
tion of the fragments in the hematite-impregnated ma
trix, suggesting that the fluids accompanying diatreme 
emplacement were low temperature and/or nonreactive 
with the fragments. One notable exception is in one 
diatreme on the west coast of Patterson Island, approxi
mately 0.8 km north of the southwest corner of the is
land. At this location, angular blocks of Keweenawan 
diabase incorporated into the central part of this 
diatreme have bleached rims (Photo 11). This feature is 
best seen at the waterline, where the fragment have 
been polished by wave action. The bleached margins 
vary in width from 3 to 7 cm, and the fragments break 
easily when hammered, suggesting that the alteration 
has penetrated deeper than the bleached area rimming 
the fragments. During the course of mapping, numer
ous large breccia samples, including specimens from the 
diatreme displaying bleached rims, were collected and 
subsequently slabbed. The slabbed surfaces failed to dis
close visible evidence of fragment alteration. The visible 
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Photo 11 . Diabase clasts in centre of one of the larger dia t remes on the west shore of Patterson Island. Note the bleaching and alteration along 
the clast margins. Location P 3 3 . 

Photo 12. Unusually well developed gradation of fragment size in a d ia t reme dike on Ihe north side of Spar Island. Photograph taken at lake 
level. Location P36. 

alteration along the rims of fragments from the center 
of this one diatreme is presumably due to its large size 
and the greater volume of fluid or gases accompanying it 
during emplacement. The lack of significant visual frag
ment alteration in all other dikes would not support the 
thesis that the hematitic colouration of these breccias is 
a product of alteration of the iron found in the clastic 
debris. 

T h e contacts between breccia dikes and host rocks 
lack any visual evidence of alteration or metamorphism. 
However, to check the interpretation that alteration or 
metamorphism did not accompany breccia-dike em
placement, a breccia dike cutting an unmetamorphosed 
lithologic unit was selected for a comparative study. 
O n e thin section was prepared of red alkalic diabase in 
contact with intrusive diatreme breccia, and a second 
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thin section was prepared from the apparently unal
tered centre of an identical alkalic diabase dike. This 
was done to compare microscopically the contact effects 
of the diatremes. The red alkalic diabase at the contact 
is significantly altered relative to the sample of red 
alkalic diabase taken from the center of a similar dike. 
The alkalic diabase in contact with the breccia dike con
tains saussuritized feldspars, a mafic mineral assem
blage altered to chlorite and a reddish-brown iron oxide. 
Some trace amounts of carbonate and small flakes of 
biotite are present in the altered rock. The sample from 
the centre of the red alkalic diabase dike consists of un
altered plagioclase ( A n ^ ^ ) , augite, hypersthene, 
apatite, and magnetite. Other than the effects of rela
tively low-temperature, low-pressure contact metamor-
phism of albite-epidote-hornfels facies, there were no 
differences between the two samples. 

The alteration of the red diabase is essentially one 
of hydration and oxidation. Turner (1968, p.257, 258, 
366) indicated that the albite-epidote hornfels facies of 
contact metamorphism takes place at approximately 300 
to 400°C. This temperature range is also typical of the 
greenschist facies of regional metamorphism (Turner 
1968, p.366). Because the Archean rocks represent a wa
ter-rich and carbon dioxide-rich sequence of green-
schist-facies metamorphic grade, the incorporation of 
fragments of these rocks into the diatremes under con
ditions similar to their original metamorphism would 
not leave a metamorphic overprint. This is likely the 
reason, in part, that alteration rims were observed on 
previously unmetamorphosed Keweenawan diabase 
clasts in the large diatreme along the west coat of Patter
son Island, whereas associated Archean clasts within the 
same dike did not display such visible alteration. Sam
ples of the breccia matrix and enclosing felsic metavol
canics were collected in 1978 and their Ba, Sr, T i 0 2 , and 
P 2 0 5 contents were compared. These elements are de
pleted in the breccia matrix relative to the volcanic rocks 
(Sage 1982). Such alteration was not evident in other 
breccia matrix-wall rock comparisons on mainland dia
tremes (Sage 1982) and is likely related to minor leach
ing by hydrothermal fluids passing through this breccia 
intrusion. 

The general lack of fragment alteration indicates 
that the hematite present in the breccia is probably not a 
product of alteration of the fragments entrapped in the 
diatreme intrusions. In addition, the general lack of ex
tensive fragment alteration would further suggest that 
the hydrothermal fluids (1) were not at an elevated tem
perature, (2) escaped rapidly, or (3) were nonreactive, or 
were the result of a combination of any of these factors. 
The leaching of Ba, Sr, T i 0 2 and P 2 0 5 suggests that the 
fluids were deficient in these elements and not likely di
rectly related to carbonatite magmatic activity. 

Fragment Sorting. In general, little sorting of Jthe breccia 
fragments in the dikes is recognizable. One exception 
was found on the north side of Spar Island, where a brec
cia dike 72 cm wide displays a strong gradation of frag
ment size from fine pulverized rock debris along its 

flanks to a coarse breccia core, where fragments as large 
as 5 cm are present (Photo 12). 

A second form of fragment sorting was observed in 
a diatreme breccia along the northeast coast of Patter
son Island; here the breccia contains several large angu
lar blocks of Archean rocks, approximately 1 m along a 
side. The breccia along the side of the blocks displays a 
size gradation in comminuted rock matrix over a width 
of 5 cm, with the finest fragmental material in direct 
contact with the block. The size-graded rock fragments 
grade imperceptibly into unsorted breccia away from the 
edge of the block. These forms of fragment distribution 
are interpreted to be the result of the local presence of 
laminar flow, similar to the model proposed by Bhat-
tacharji (1967). 

A breccia intrusion exposed midway up the west 
coast of Patterson Island contains a small, very fine
grained irregular dikelet of comminuted rock debris, 
which is interpreted to be an autointrusion of the 
fluidized matrix. 

Exotic or Anomalous Clasts. O n e diatreme structure on 
the southeast corner of Patterson Island contains a large 
block of Keweenawan amygdaloidal volcanic rock, 1.5 by 
2 m, which may have been rafted or collapsed into place 
during diatreme emplacement. The amygdules are 
filled with bluish agate. Even though Keweenawan 
mafic flow rocks are not presently exposed nearby, they 
were undoubtedly present when the diatremes were 
emplaced and presumably they presently lie close by and 
immediately offshore from Patterson Island beneath 
the waters of Lake Superior. 

Halls and Grieve (1976) reported high level mate
rial in the Slate Islands diatremes and attributed this to 
downward intrusion caused by meteorite impact. Such 
an interpretation is unwarranted in the author 's opin
ion. Hearn (1968) and Snyder and Gerdemann (1965) 
described stratigraphically high level clasts deep in dia
t reme structures and this feature could perhaps be con
sidered characteristic of diatremes. McCallum et al. 
(1976) and Woolsey et al. (1975) have experimentally 
demonstrated that high level material can occur deep 
within a diatreme structure after collapse of the fluid 
column following emplacement. The uranium-thorium 
mineralized McKellar Creek diatreme located on the 
mainland northeast of the islands contains abundant 
fragments of Sibley quartzite whose present nearest 
outcrop is approximately 65 km west of the diatreme. 
These fragments likely resulted from collapse of overly
ing rocks at the time of emplacement. 

The presence of an amygdaloidal mafic volcanic 
block in the diatreme on the southeast corner of Patter
son Island is likely the result of collapse of the fluid col
umn subsequent to emplacement. The block likely came 
from a Keweenawan volcanic edifice that existed over 
the island and which has been removed by erosion. 

Fragments from deep levels were not recognized. 
Fragments from the steeply dipping Archean rocks 
could conceivably travel up or down several thousands 
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of metres and remain unrecognizeable from clasts de
rived from the immediately adjacent rocks. 

Diatreme-Wall Rock Contact. All country-rock-dia-
t reme breccia contacts are vertical to steeply dipping, 
have wedge-shaped terminations, and have sharp angu
lar corners and edges along the flanks of the dikes, giv
ing the appearance of brittle fractures. The dikes com
monly form a ramifying network, and dike orientation is 
not controlled by the well developed cleavage in the Ar
chean host rocks. This feature was particularly evident 
on the southeast coast of Patterson Island, where the 
ramifying nature of the dikes is well displayed beneath 
the shallow waters of Lake Superior. At this location, 
the angular fracture pat tern is without any obvious con
trol by the strongly anisotropic host rocks, and this im
plies rapid, sudden emplacement and/or random, non-
oriented force of sufficient intensity to override aniso-
tropy in the host rocks. The well-developed foliation in 
the Archean felsic metavolcanic host rocks at this loca
tion would be expected to exert more structural control 
on diatreme emplacement if the emplacement was at all 
passive in nature . 

The diatreme-wall-rock contact relations therefore 
suggest sudden and rapid emplacement of the breccias, 
such as would be necessary for the development of 
shock features in the host rocks. 

Breccia Transporting Fluids. Only indirect inferences can 
be drawn about the nature of the transporting medium 
for the breccia dikes. These inferences must be made 
from chemical and mineralogical changes or alterations 
in the host rocks. A fluid composed essentially of water 
and carbon dioxide is likely the most probable transport
ing medium, and the process of fluidization as proposed 
by Reynolds (1954) is the most likely emplacement 
mechanism. 

The suggestion that carbon dioxide and water were 
the medium for diatreme breccia emplacement is in
ferred from (1) high water and carbon dioxide content of 
the Keweenawan flow rocks that have been cut by the 
breccia dikes; (2) presence of carbonate in the dia
tremes; and (3) development of hornfelsic contact meta-
morphic effects, not visually apparent, along the 
diatreme contacts, which are essentially hydration and 
oxidation effects. 

Breccia dikes are abundant in the lower part of the 
Keweenawan volcanic sequence near the Keween-
awan-Archean contact. Even though they were the 
freshest samples available, analysis of carefully selected 
amygdule-free, massive mafic volcanic rocks from this 
sequence show that the average combined water and 
carbon dioxide content for the five samples analyzed is 
8.29% by weight (see Appendix A). This is three times 
the combined water and carbon dioxide reported by 
Mcllwaine and Wallace (1976) from similar rocks of the 
Osier Group located farther west; these, on the basis of 
15 samples, average 2.58% by weight. The Keweenawan 
mafic volcanic rocks on the Slate Islands have thus been 
extensively impregnated with water and carbon dioxide. 
A logical source is the diatremes along the base of the 

section. In thin section, carbonate veinlets and mineral 
replacements of feldspar fragments and chips are pre
sent in some of the breccia matrix of the diatremes, sug
gesting the addition of carbon dioxide. 

The chemical composition of the Keweenawan 
mafic flow rocks, thin sections of the breccia matrix, and 
thin sections of the host rocks flanking the breccia dikes 
suggest the introduction of water and carbon dioxide, in
directly implying that these fluids accompanied dia
t reme emplacement. Fluid charged with carbon dioxide 
would thus appear to be the most plausible transporting 
medium for the breccia. 

Minor element chemical analyses completed by the 
author in 1978 indicate that this transporting fluid de
pleted the matrix of the largest diatreme on the island in 
Ba, Sr, T i 0 2 and P 2 O s (Sage 1982). 

Diatreme Breccia and Associated Magmatism. A recogniz
able igneous matrix is lacking in all samples studied in 
thin section, and no igneous association can be clearly 
identified. The relative low temperature albite-epidote 
hornfels facies of contact metamorphism observed at 
the breccia dike-alkalic diabase contact suggests relative 
low temperatures, perhaps below the silicate solidus, 
and that a magmatic phase was not present at least at the 
present level of exposure. 

Diatreme Genesis. Harris et al. (1970) considered that 
diatremes are the result of volatile-rich magmas formed 
at depths of 35 km or greater which have risen to shal
lower depths and exsolved a gas phase. Because the two 
phases (gas-magma) of the system occupy a greater vol
ume than the initial magma, a gas pressure greater than 
load pressure can be created that could be released by 
failure of the crustal rocks (Harris et al. 1970). On the 
basis of experimental data, Wyllie and Huang (1976) 
have predicted a phase transition in C 0 2 from liquid to 
gas in carbonated alkalic magmas ascending from the as-
thenosphere. This transition would take place at depths 
of 80 to 100 km. 

Adiabatic expansion and exsolution of the gaseous 
vapours (water, carbon dioxide) would cool the magma, 
which would solidify before reaching the surface (Harris 
et al. 1970). Harris et al. (1970) concluded that the gas 
system escaping at the surface would transport wallrock 
xenoliths and fill the vents with an agglomeration of vol
canic and xenolithic material. However, volcanic frag
ments that could possibly be related to the diatreme 
event are lacking in the Slate Islands breccias, even 
though the mechanism proposed by Harris et al. (1970) 
would otherwise seem to be applicable to the Slate Is
land diatremes. The lack of volcanic fragments in the 
breccia that can be related to the diatreme event sug
gests that fluid activity accompanying the diatreme 
event may have had little surface manifestation other 
than the development of chaotic breccias marginal to 
the diatreme vents. Any such deposits that were origi
nally present have subsequently been removed by ero
sion. It would seem that diatreme emplacement need 
not be accompanied by extensive volcanism and that 
magmatic activity associated with the diatremes need 
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Figure 11. Glacial striae on the Slate Islands. 

not have a significant surface expression. In the case of 
the Slate Islands diatremes, the present level of expo
sure is above that of any associated magmatic activity. 

CENOZOIC 

PLEISTOCENE 

Patterson Island is noted for its apparent lack of features 
commonly attributed to glaciation (Parsons 1961), how
ever this is due to the relatively easily eroded schistose 
nature of the Archean rocks. On the hill tops formed by 
Archean diorite and Keweenawan diabase dikes and 
along the coastline where similar rocks are exposed, gla
cial striae and local grooving are not uncommon. The 
best examples of glacial grooving and striae are found on 
the massive, relatively non-schistose Mortimer and 
Delaute Islands. Figure 11 is a plot of the directions of 
ice movement as indicated by glacial streamlining of the 
outcrops and associated grooves and striae. The direc
tion of ice movement is towards the southwest. The 
massive and relatively more erosion-resistant nature of 
the mafic volcanic rocks on Mortimer and Delaute Is
lands have probably acted in part as a shield to the 
southwest-moving ice sheets and protected the more 

easily eroded Archean schistose rocks on the more 
southerly islands of Dupuis and Patterson. Keween
awan dike intrusion of these same islands has undoubt
edly also contributed to the protection and prevention 
of excessive ice erosion of the Archean rocks on these 
islands. The shielding effect of the mafic intrusions and 
massive edifice of Mortimer Island in combination with 
the folded nature of the rocks on Patterson Island have 
all acted together to impart a circular pattern to the is-

Table 3. Beach elevations above present level of Lake Superior. 

Beach #1 

Beach #2 

Beach #3 
Beach #4 

1 
5.7 m 

14.4 m 

49.2 m 
58.8 m 

2 

10.2 m 

32.7 m 

63.9 m 

STAGE 

Sault 

Nipissing 

Dorion 

1 - Readings by D. Bathe, July 1974; elevations measured at crest of 
beach. The lake level for July was ISO. 3 plus/minus 0.15 m (Min
istry of Transport, Nautical Services, Thunder Bay). 

2 -Elevations of glacial lakes from Farrand (I960, p. 203, 
Series 120) 
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lands at the present level of Lake Superior. On the east 
side of Delaute Island one outcrop had a very weakly de
veloped set of striae suggesting locally an earlier ice 
movement from the northwest. 

Some of the more spectacular Pleistocene features 
are the raised beaches along the shores. These beaches 
are best developed in the more protected coves. The 
best example of a raised beach is on Mortimer Island ap
proximately 1.5 km east of Barnard Point. At this loca
tion there are two beach levels. The beaches are shingle 
beaches consisting of well rounded, generally flat cob
bles and pebbles, in part locally derived, and in part re
worked glacial debris. Other than the beaches Pleisto
cene deposits are essentially absent from the islands. 

The beaches near Barnard Point were surveyed by 
pace-and-compass and alt imeter (Table 3). The eleva

tions of the two beach levels and the very vague sugges
tion of two more were measured to determine their 
height above the present level of Lake Superior. The 
elevations are compared (Table 3) with data collected on 
the mainland by Farrand (1960) at Terrace Bay immedi
ately north of the islands. The beach levels on the Slate 
Islands do not correlate well with those observed by Far
rand (1960) on the mainland. 

Wave action by the waters of Lake Superior at its 
present level has carved the coast into grottos, walls, 
pinnacles, spires, cliffs, and jagged reefs which makes 
travel close to the coast hazardous in inclement 
weather. This wave action along with the highly altered 
and colourful metavolcanic rocks has created a sceni-
cally spectacular coastline with numerous small pocket 
beaches of sand and gravel. 
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Metamorphism 

ARCHEAN ROCKS 

Metamorphism of the Slate Islands rocks is highly vari
able. Those on Mortimer and Delaute Islands are rela
tively fresh and locally contain primary minerals while 
those on the remaining islands are extensively altered. 
Parsons (1918, p. 155) was the first to comment on the 
highly altered nature of the Slate Island rocks. 

"Considering the accessibility of these islands, remarkably little 
has been written concerning their geology; in fact so far as the writer is 
aware, no attempt has been made to differentiate the various types of 
rock. This is less surprising when one sees the character of the rocks, 
for with few exceptions they are so decomposed and altered that it is 
extremely difficult to secure satisfactory specimens for study." 

There is a rather impressive contrast in structure, 
metamorphism (alteration), and character between the 
various islands. Mortimer and Delaute Islands consist of 
relatively massive, pillowed, mafic metavolcanics. 
These rocks are weakly carbonatized, or locally schis
tose and weather dark green, grey-green, or greenish 
black. 

The remaining islands including those of the Lead-
man Islands are highly schistose, highly carbonatized, 
and weather various shades of orange, red, orange-
brown, red-brown, pale green, brown, and pink. The 
submerged area between Mortimer Island and Patter
son Island is one of deep water (Map 2303, Canadian 
Hydrographic Service) and presumably is the locus of 
shearing and possibly faulting. 

Rocks selected from the islands for chemical analy
sis were selected on the basis of homogeneity, identifi
able primary character and minimum alteration. The 
chemical analyses in Appendix A indicate that a number 
of the samples from Patterson Island and Leadman Is
lands contain up to 10% combined C 0 2 and H 2 0 . Since 
these rocks are the freshest obtainable, the total com
bined C 0 2 and H 2 0 in most of the rocks on these islands 
is probably higher. The red-brown, orange-brown 
weathering of most of the Archean rocks on the islands 
is largely due to the pervasive presence of carbonate 
that when occurring in recognizable grains weathers 
rusty-brown characteristic of iron-bearing carbonate 
such as ankerite or siderite. The light yellow-brown 
colour and relatively low iron content of some speci
mens is probably more indicative of ankerite than 
siderite. 

Quartz veining is generally of narrow width, short 
strike length, and has no obvious source. Along the 
southeast coast numerous quartz veins strike normal to 
schistosity planes and lithologic trends. In the vicinity of 
the "St. Mary's Bay" gold occurrence, quartz veins have 
a sinusoidal form which generally parallels schistosity in 
the host rock. The showings occur in the nose of a south
west-plunging fold in the Archean rocks. The model 
proposed by Boyle (1961, p . l , 86, 91, 92, 105,142) of in
terstitial fluids being mobilized by metamorphic proc
esses freeing silica, and migrating into dilatant zones ap

pears applicable to the observed features on the islands. 
Carbonate alteration has locally been so intense that 
dark mafic rocks have been transformed to light 
coloured rocks which superficially resemble felsic rocks. 
Particularly intense carbonate alteration of amygdaloid
al mafic volcanic rocks has occurred on the west coast of 
Edmonds Island. 

In general, the strong carbonate alteration and as
sociated quartz veining on Patterson and some of the ad
jacent islands is considered particularly favourable for 
gold mineralization. 

The high degree of carbonatization and hydration 
of the Archean rocks on Patterson and adjacent islands 
appear to be in sharp contrast with rocks on Mortimer 
and Delaute Islands and rocks on the mainland. The al
tered rocks may be related to the Big Bay-Ashburton 
Bay fault zone and, if they possess distinctive geophysi
cal characteristics, could assist in tracing the zone. 

Mineral assemblages of the Slate Island rocks were 
determined largely from thin section examination of 
samples submitted for complete rock analysis. The min
eral assemblages in the Archean mafic and felsic rocks 
are indicative of greenschist facies metamorphic rank. 
These assemblages are as follows: 

Felsic rocks: Plagioclase (An 3 5 _5o) ± quartz ± sericite ± 
carbonate ± chlorite ± chloritoid ± epidote-zoisite. 
Plagioclase compositions in the felsic rocks were deter
mined on moderately to strongly altered plagioclase 
phenocrysts and mainly ranged from A n ^ to A n 4 0 . The 
phenocrysts are fractured, rotated and set in a very fine
grained polygonized groundmass containing abundant 
sericite, carbonate, and epidote-zoisite. The pheno
crysts usually display carbonate and sericite replace
ment. Fractured grains are healed by coarse-grained 
carbonate. 

Mafic rocks: Plagioclase (An 3 5_7o) + chlorite + ac-
tinolite + magnetite ± serpentine ± quartz ± 
leucoxene ± carbonate ± epidote-zoisite ± pyroxene. 
The mafic rocks of Patterson Island are generally char
acterized by a plagioclase anorthite content of 35 to 
40%. In a number of samples from Mortimer Island the 
plagioclase ranges to labradorite. Where labradorite is 
present in the Mortimer Island mafic rocks, a relict 
pyroxene, identified optically as augite, is also present. 
The relict mineralogy is confined to thick flow centres or 
sill-like intrusions. The lithologic contacts which are 
generally sheared have mineral assemblages more char
acteristic of greenschist facies of regional metamor
phism. 

ANIMIKIE ROCKS 
The Animikie rocks contrast with the Archean rocks in 
their lack of penetrative deformation. Primary textures 
are well preserved. The polygonized or mosaic texture 
of quartz in the chert samples examined in thin section 
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indicate that the rocks have been mildly recrystallized or 
metamorphosed. 

KEWEENAWAN ROCKS 

Volcanic Rocks 

The Keweenawan rocks along the west coast of the Pat
terson Island represent a highly altered volcanic se
quence. The rocks are locally highly sheared and faulted 
near the base of the section. Five samples of massive 
mafic volcanic rock were taken from flow centres in the 
upper and least deformed portions of the section and 
submitted for total rock analysis to the Geoscience 
Laboratories, Ontario Geological Survey (see Appendix 
A). The average combined C 0 2 and H 2 6, and the aver
age specific gravity of these five samples is 8.28% and 
2.77 respectively. These results, compared with equiva
lent averages of 2.58% and 2.88 obtained from 15 sam
ples of Osier volcanic rocks on the Black Bay Peninsula 
(Mcllwaine and Wallace 1976), illustrate the relatively 
high degree of alteration of the Slate Islands 
Keweenawan volcanic rocks. The low specific gravity 
and high volatile content of the Slate Islands rocks with 
respect to other Keweenawan rocks is a good indication 
of their highly altered nature . 

In thin section the Keweenawan volcanic rocks lo
cally display cataclastic textures and/or fracturing of the 
mineral grains, patchy replacement of the plagioclase by 
carbonate, and uralitization of the pyroxenes. The al
teration may be related to one or all of the following: (1) 
migration of carbonate into the Keweenawan rocks 
from the highly carbonatized Archean rocks; (2) con
nate fluids; (3) diatreme activity that cut the 
Keweenawan rocks; and (4) hydrothermal solutions 
from an unknown source. The author tentatively con
cludes that the alteration of the Keweenawan volcanic 
rocks is related to brecciation and volatile migration as
sociated with diatreme emplacement. 

The extensively altered Keweenawan flow rocks are 
characterized by the following mineral assemblage: 
pyroxene (augite) ± plagioclase (An 5 1 _ 6 9 ) ± calcite ± 
devitrified glass ± pumpellyite ± magnetite ± 
leucoxene. The thin sections are heavily stained with hy
drous rusty brown iron oxides and very fine-grained 
chlorite and actinolite may be present. The mineral as
semblage is of zeolite or lower greenschist facies of re
gional metamorphism. 

DIABASE DIKES 
Massive diabase dikes cutting the relatively unaltered 
volcanic rocks such as on Mortimer Island are fresh in 
appearance whereas diabase dikes cutting altered vol
canic rocks on the other islands display highly variable 
degrees of alteration. The smaller the diabase or basalt 
dike the more altered it is. The larger dikes are zoned 
from altered margins to fresh cores. From field observa
tions this alteration consists of the development of chlo
rite, actinolite and saussurite which are characteristic of 
the greenschist facies of regional metamorphism. 

The relative ages of dike emplacement could not be 
established because of lack of crosscutting relations and 
initially an at tempt was made to use relative degree of 
metamorphism as an indicator of relative age. It soon 
became evident that metamorphic criteria could not be 
applied for the relative metamorphism of any given dike 
was dependent on its size and the volatile content of the 
rocks it intruded. 

Contact metamorphic effects between the diabase 
dikes and enclosing schists are of a very local nature. 
Contact hornf els several centimetres in width has devel
oped locally along the margins of some dikes, but it is 
considered of little importance and was not examined in 
thin section. 

The lamprophyre dike with carbonatitic affinities 
cutting across the southeast corner of Patterson Island 
has formed a 5 cm wide contact metamorphic hornf els in 
the wallrock. This hornfels was not examined by thin 
section. 

A diatreme breccia dike cutting red alkalic diabase 
was thin sectioned to determine if any reaction or altera
tion had accompanied its emplacement. As discussed 
under "General Geology", the breccia-diabase contact 
indicated contact metamorphism of relatively low tem
perature and pressure (albite-epidote hornfels facies). 
The alteration of the red diabase is essentially one of hy
dration. Presumably the water gained access to the dike 
via the diatreme breccia which'indicates indirectly that 
diatreme emplacement may have been by fluidization of 
the breccia with aqueous, C 0 2 - r i c h fluids. 

SHOCK METAMORPHISM 
The geologic significance of shock features in rocks is 
the subject of considerable controversy. The recognition 
of shattercone structures and deformation lamellae in 
quartz grains is taken by a number of investigators to in
dicate the presence of shock events which they correlate 
with hypervelocity meteoric impact (Halls 1975; Carter 
1968a,b; Bunch 1968; Dietz 1968). Other investigators 
have examined the same or similar features and even 
though they agree with the interpretation that a shock 
event has created the structures they have proposed 
mechanisms other than meteoric impact (Currie 1966, 
1971a, 1972; Bostock 1969; Greenwood 1967; Fudali et 
al. 1973. 

Shatter C o n e s 

Along the west coast of Patterson Island, several shatter 
cone structures occur within the Keweenawan mafic 
flow rocks and interbedded siltstones and sandstones 
(Figure 8, Chart A). These shatter cones are bet ter de
veloped in the lower parts of the Keweenawan section in 
close proximity to breccia dikes. The shatter cones are 
scarcer and more poorly defined in outcrops on reefs 
and shoals farthest from the coast and highest strati-
graphically. This trend towards poorer development of 
shatter cones is in a direction away from the larger and 
bet ter developed diatreme structures in the lower part 
of the Keweenawan section close to the Keweenawan-
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Archean contact. It thus appears that the shatter cones 
and diatremes are spatially related. The shatter cones 
are best developed in the amygdaloidal tops of the mafic 
flows and in the very fine-grained silty layers of the sand
stone interbeds (Photo 13). Shatter cone structures are 
generally attributed to the passage of intense shock 
waves through rock (Dietz 1968). Recognizable cone 
structures also occur in Archean rocks but are much 
more poorly developed. 

Cones within the Keweenawan rocks are generally 
about 20 cm long and have a well-developed splay of 
lineations along their flanks (Photo 13). The cones are 
poorly developed in the coarser sandstone interbeds, 
which consist of easily disaggregated sand-size grains. 
One poorly defined cone about 0.3 m long was observed 
in a specimen of Keweenawan sandstone float on the 
west coast of the island. 

Within the Keweenawan section on the west coast 
of Patterson Island, strike and plunge were measured on 
a large number of cone axes. Cone axes were measured 
using a Brunton compass. The method described by 
Manton (1965) was not used because neither time nor 
facilities were available to undertake such a detailed 
procedure. Recognizable cone structures were meas
ured, and all axes were plotted on a lower-hemisphere 
stereonet and contoured (Figure 8). The resulting dia
gram displays a strong maximum approximately 10° be
low the horizontal and a scatter of of data that would av
erage at best into a horizontal position (Figure 8). The 
cone axes do not fall along a great circle; thus, consider
ing that the Keweenawan flows dip from 80° west in the 
lower part of the section to 25 0 west in the upper part, it 
is suggested that the shatter cones were developed after 
the flows were rotated into their present position. This 
interpretation could be somewhat suspect because bear
ing and plunge measurements of the axes were made in 

a limited part of the stratigraphic section immediately 
above the intense shearing and diatreme intrusions 
where the cones were available for examination. These 
measurements are thus confined to approximately 60 m 
of the 120 m Keweenawan section that is the more shal
low dipping. 

The cone apices in Figure 8 were plotted on a rose 
diagram which indicates that the cone-forming event oc
curred due east or just north of east and toward the inte
rior of Patterson Island. 

Shatter cones are recognizable only in the less 
schistose Archean rocks, and they are not nearly as well 
developed as in the Keweenawan section. The schistose 
nature of the Archean rocks of Patterson Island is not 
conducive to the development of cone structures. The 
presence of shatter cones in the Archean rocks is indi
cated by splaying lineations on some fracture surfaces, 
the crudely conical fracturing of some rock units, and 
flattened conical fractures with splaying lineations. 
These structures seldom exceed 4 or 5 cm in length, and 
their poor development, combined with imperfect cone 
shape, makes measurements difficult if not impossible. 

Poorly developed or crudely inferred shatter cone 
structures were observed on the southwest coast of 
Mortimer Island, on McColl Island, and along the south 
coast of Patterson Island. Some crudely developed shat
ter cones were identified on the east coast of Patterson 
Island. K. Treacher (Ontario Geological Survey, person
al communication, 1974) reported to the author that 
there are shatter cone structures on the Leadman Is
lands. No attempt was made to measure the features in 
the Archean rocks, but the visual impression is of a 
highly variable or random orientation. In hand samples, 
as many as four different cone orientations are recogniz
able, some of which point in opposite and apparently 
conflicting directions. The apparent randomness of the 
cones, in contrast to the consistent orientation in the 

Photo 13. Shatter cone structures in Keweenawan amygdaloidal flow rock. Location P39. 
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Keweenawan rocks on the west coat of Patterson Island, 
may be a function of the geometry of diatreme dike em
placement. The east and west coast pattern of breccia 
dike emplacement forms a wedge-shaped mass relative 
to Patterson Island. The explosive emplacement of the 
dikes would make Patterson Island the site of shock-
wave" collision and reverberations from the west and 
east coast. Such a shock-wave pattern could account for 
the apparently random cone structures within and along 
the east coast of Patterson Island. The diatremes along 
the west side of the island lie at the base of the 
Keweenawan section and outside of the wedge-shaped 
mass forming the bulk of Patterson Island. The consis
tent pattern in the Keweenawan rocks is thus accounted 
for by being outside this wedge-shaped mass and thus 
subjected to only one shock wave without significant re
verberations. 

Halls (1979b, p.572) recognized the fact that a num
ber of cone sites contained "anomalous" cone orienta
tions with respect to the meteor impact model which he 
attributed to uplift following impact. Evidence for post-
shock uplift was not cited and after carefully selecting 
cone orientation data and rotation of this data he pre
dicted that the cones pointed upward (Halls 1979b, 
p.574). Halls (1979b, p.574) proposed that the islands 
were deeply eroded since the impact event, a conclusion 
at variance to field observation and a study of deforma
tion lamellae in quartz by Robertson and Grieve (1977, 
p.700). 

Microstructures 

A few breccia samples from the diatremes were selected 
for thin-section examination of the finer-grained matrix. 

The texture is best described as mortar with angular 
rock fragments and mineral chips set in a hematite-rich 
pulverized rock matrix. Some fibrous chlorite is present 
in the hematite-rich groundmass, and numerous tiny ir
regular stringers of carbonate cut through the breccia 
matrix. No igneous matrix was recognized, nor was glass 
or devitrified glass present in the sections examined. 
Several thin sections display composite quartz grains, 
likely chert fragments derived from the Gunflint For
mation, with well-developed lamellae, and in one sec
tion an abundance of such grains is evident under high 
magnification (Photo 14). These lamellae appear as a se
ries of parallel lines on the individual quartz grains. At 
least two sets of lamellae are present on individual 
quartz grains in the thin section displaying the best de
velopment of the feature. These lines appear to have a 
spacing varying between approximately 0.005 and 0.04 
mm. Measurements of the att i tude of lamellae relative 
to the C crystallographic axis of quartz were made on 15 
composite grains best displaying lamellae (Table 4). 
These lamellae a re similar if not identical to lamellae in 
quartz grains whose formation has been attributed to a 
shock event (Carter 1965, 1968a,b; Bunch 1968; 
Robertson et al. 1968). Several angular plagioclase 
grains were noted, some with kinked albite twin planes. 
These grains are generally extensively saussuritized. 

In 1977 Robertson and Grieve compared planar de
formation features in quartz found at the Slate Islands 
with similar features found at the Charlevoix crypto-ex-
plosion structure in Quebec. Indicated higher pressures 
at the Slate Islands relative to Charlevoix at propor
tional distance suggested to Robertson and Grieve 
(1977) that erosion at the Slate Islands was less than that 

Photo 14. Quar tz lamellae in a composite chert fragment from one of the larger dia t reme structures on the Slate Islands. Note two directions of 
quartz lamellae. The fragment was probably derived from the Gunflint Formation. Pho to by A. J. Naldret t , University of Toronto. Location 
P33 , (west coast of Patterson Island). 
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Table 4. Crystallographic orientation of lamellae in quartz from a 
diatreme breccia on the Slate Islands. 

Number of Grains Crystallographic orientation 
of lamellae with respect to 

"C" axis of quartz. 

(0001) 
(1013) 
(0001) and (1013) 
(1013) and (1011) 
( l u l l ) and (0001) 

Note: Measurements by Darko Sturman, Mineralogist, Royal Ontario 
Museum. 

found at Charlevoix. In addition they proposed that the 
shock event occurred less than 350 ± 25 Ma years ago. 
On the basis of field geology erosion has not been deep 
since Proterozoic time and on the basis of K-Ar isotopic 
ages on a lamprophyre dike cut by diatreme breccia the 
shock event is younger than 300 Ma. 

Stesky and Halls (1983) expanded the data of 
Robertson and Grieve (1977) and proposed that the 
pressure gradient at the Slate Islands was not signifi
cantly different from that found at Charlevoix. Stesky 
and Halls (1983) found a greater scatter of shock pres
sure than Robertson and Grieve (1977) which they 
stated required additional study. 

Stesky and Halls (1983) used Manton 's (1965) 
method of shatter cone measurements but experienced 
some difficulty at some sites due to rock anisotrophy. 
They (Stesky and Halls 1983, p.6) also found "anoma
lous" cone orientations which did not fit any simple pat
tern. Stesky and Halls (1983, p.9) predicted that the 
centre of the shock event was east of Lawrence Bay at an 
elevation of approximately 1.0 km above the present 
erosional surface. 

The study by Stesky and Halls (1983) is the most 
complete study of shatter cones on the Slate Islands. 
Additional work is required to determine the signifi
cance of the "anomalous" cone orientations and to ob
tain a more equal distribution of data. 

Origin Of Shock Features 

Although a detailed theoretical or historical discussion 
of the significance of shock features in a rock suite is be
yond the scope of this report, a brief discussion of the 
controversial nature of shock features is warranted. 

The recognition of shatter cones and deformation 
lamellae in quartz grains is taken by several investiga
tors to indicate a shock event that they correlate a priori 
with hypervelocity meteorite impact (Carter 1965, 
1968a,b; Bunch 1968; Dietz 1968). 

Bucher (1963) and Currie (1965) have documented 
the fact that several proposed meteori te craters occur 
on or along major regional geologic structures and can
not be accounted for by extraterrestial meteoric impact. 
Several crypto-explosion structures within the Cana

dian Shield typify the present debate between the op
posing points of view. Opposing meteori te impact-endo
genous process views are given for the Brent crater, 
Ontario, by Hartang et al. (1971), Dence (1968), and 
Currie (1971b). More recent mapping of the area of the 
Brent crater supports Currie 's (1971b) interpretation 
(S.B. Lumbers, Royal Ontario Museum, personal com
munication, 1977). Lumbers (1977, personal communi
cation) and Currie (1971b) related the Brent structure 
to alkalic magmatism along the Ottawa-Bonnechere 
graben system. 

The astrobleme-endogenous debate about the Sud
bury Basin, Ontario, has been summarized by Dence 
(1972), French (1968,1972), Dietz (1972), and Card and 
Hutchinson (1972). Card and Hutchinson pointed out 
that the regional tectonic and stratigraphic setting of the 
Sudbury structure involves a number of features that 
are inconsistent with a meteorite impact origin. Aspects 
of the astrobleme versus endogenous origin for Sudbury 
are presented in a series of papers within "The Geology 
and Ore Deposits of the Sudbury Structure" (Pye et al. 
1984). 

A summary of opposing views regarding the forma
tion of the Clearwater complex, near Quebec, can be 
found in the articles by Bostock (1969), Dence et al. 
(1974) and Dence (1968). Bostock (1969) proposed up-
doming over a magma chamber, explosive devolatiza-
tion of a volatile-rich magma, and collapse along radial 
and ring fractures for the Clearwater Lake structures. 

Currie (1972) investigated the Manicouagan resur
gent caldera in Quebec, a structure classified by some as 
an astrobleme (Robertson and Grieve 1975), and con
cluded that the structure was related to faulting, alkalic 
magmatism, and caldera-style collapse. 

The disagreement between the two schools of 
thought is a result, in part, of different approaches to the 
same problem. Those proposing endogenic processes 
base their conclusions on field observations and field 
data, while those proposing astrobleme origins support 
their hypothesis with the recognition of shock metamor
phic features and the a priori assumption that such fea
tures can be caused only by meteoric impact. 

Proposals for the meteoric impact hypothesis lack 
an explanation for closely associated local and regional 
structures, discussed by the previously cited authors, 
and associated evidence for magmatic activity. 

The correlation between geologic structure and 
crypto-explosion structures was first summarized by 
Bucher (1963), and an adequate explanation for this re
lationship in the context of meteoric impact has yet to be 
made. The debate, astrobleme versus endogenic proc
ess, applies directly to the Slate Islands. Halls (1975, 
1976), Robertson and Grieve (1976), Halls and Grieve 
(1976), Grieve and Robertson (1976,1977) and Halls and 
Stesky (1978) have proposed meteoric impact in the 
Slate Islands, however, these discussions have ne
glected local geology and the regional setting of the is
lands. As previously discussed, the islands occur at a 
unique location marginal to the Lake Superior Basin. 
The possibility of a meteorite impact at this precise loca-
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tion—on a ridge traversing the Lake Superior Basin, on 
the nose of an Archean fold structure, at the precise lo
cation of the Proterozoic-Archean contact, at the pre
cise location of two intersecting regional faults, and at 
the precise location of highly volatile alkalic magmat
ism—is too incredible to accept. A meteoric impact at 
this precise location could be explained as fortuitous, 
but the occurrence of all of these conditions at once 
would be well beyond normal circumstance. Therefore, 
in the author 's opinion, the meteoric hypothesis must be 
rejected as a viable answer to the shock metamorphic 
structures found on the island. 

Halls and Grieve (1976) have used the explosion-
impact studies of Stoffler (1972,1974) to define the con
ditions of shock metamorphism found in the Slate Is
lands. While these studies undoubtedly have applicabil
ity to acknowledged meteori te impact scars such as the 
Barringer crater in Arizona, the use of such data to ex
plain the shock features on the Slate Islands appears un
warranted; it is necessary to examine the islands in light 
of their regional geologic setting. Making the a priori as
sumption that shock features represent hypervelocity 
meteori te impact is, in the author 's opinion, incorrect 
when it fails to explain the geology as it appears in the 
field. The structure and magmatic history of the islands 
are more consistent with endogenous processes, and the 
experimental data of Stoffler (1972,1974) would not ap
ply. The petrologic studies of Wyllie and Huang (1976) 
involving volatiles in the mantle may have direct appli
cation, but much experimental work must still be done 
to more closely define the physical-chemical conditions 
of magmatic processes that give rise to shock metamor
phism. 

From the many lines of geological and geophysical 
evidence, meteoric impact as the cause of the Slate Is
lands shock features is considered to be highly unlikely. 
The shape, structure and shock features found on the 
islands can be accounted for by endogenous processes 
rather than extraterrestial missiles. The diatreme event 
is an integral part of the geologic history of the Southern 
Province of the Canadian Shield and the development 
of the Lake Superior Basin. 

Summary Of Data Support ing Endogenic Origin 
Of Shock Features 

Subsequent to the author 's mapping of the Slate Islands 
(Sage 1974, Sage et al. 1975) many articles have ap
peared in various journals advocating or accepting a me
teorite origin for the islands (Halls 1975, 1976; 
Robertson and Grieve 1976; Halls and Grieve 1976; 
Greive and Robertson 1976, 1977; Halls and Stesky 
1978; Stesky and Halls 1978). The author (Sage 1978b) 
criticized this concept and a review of these points now 
appears warranted as well as updating existing data. The 
reader should also refer to the structural geology sec
tion of this report for clarification of these points con
cerned with structural geology. The Slate Islands are 
sited at a structurally unique position with respect to the 
Lake Superior Basin. 

Regional and Local Setting 

1. The islands occur at the junction of two geophysic-
ally inferred faults (Hinze et al. 1968) which on the 
basis of geological observation by the author and 
previous work by Halls (1972) are likely to have ex
isted since Keweenawan-Archean time. 

2. The islands occur on the Keweenawan-Archean re
gional contact. 

3. The islands represent a fold nose in Archean rocks. 

4. The islands occur on a topographic ridge traversing 
the Lake Superior Basin in a northeasterly direc
tion. Based on Halls (1972) data and basin analysis 
by White (1972) the ridge existed prior to 
Keweenawan time and because of the absence of 
Animikie rocks east of the islands may have existed 
in Animikie time. 

5. Highly volatile-rich alkalic magmatism occurred 
along the northwest-trending fault zone (Big Bay-
Ashburton Bay fault) which served not only as a 
controlling influence on alkalic rock-carbonatite 
magmatism north of Lake Superior but also con
trolled the setting of an earlier period of diatreme 
activity (Keweenawan) on the mainland immedi
ately northeast of the islands (Sage 1978, 1982). 

6. The islands lie along a trend of unusually thick 
crust. Using seismic data Smith et al. (1966) postu
lated a crustal thickness of more than 55 km south
west of the islands along trend of the Big Bay-Ash
burton Bay fault and Mereu (1965) postulated a 
crustal thickness of approximately 45 km at Mara
thon, Ontario, approximately 50 km northeast of 
the islands. The geologic setting of rifted thick crust 
is very favorable for magmatic activity of an alkalic 
nature (Bailey 1974a,b). 

Geological Observations 

1. The presence of clast size sorting in the diatremes 
from fine-grained margins to coarse-grained 
centres as seen on Spar Island and along margins of 
large clasts on the east side of Patterson island is 
typical of laminar flow (Bhattacharji 1967) more 
likely to occur within diatremes rather than with in
stant downward intrusion by impact. 

2. The presence of contact metamorphic effect be
tween diatreme breccia and alkalic diabase and al
teration rims on clasts in the largest diatreme struc
ture found on the west side of Patterson Island indi
cates that hydrothermal activity accompanied or 
followed breccia emplacement which is inconsistent 
with impact origin. 

3. The presence of coarse fragmental rocks in the Ar
chean and plotting of flow directions in 
Keweenawan flow rocks combined with the abun
dance of Keweenawan dikes on the islands suggest 
the islands have been the site for volcanism during 
Archean and Keweenawan time. The islands are a 
logical site for subsequent volcanic-diatreme activ
ity. 
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Geological Problems with Impact 

1. Halls and Grieve (1976) attributed the circular form 
of islands to impact. In addition to the fact that the 
islands occur on a fold nose the circular form can 
also be influenced by the presence of numerous 
massive Archean and Keweenawan intrusions 
which shielded the less resistant rocks from glacial 
erosion. Also glacial striae suggest a deflection of 
ice around Patterson Island by the massive bulk of 
Mortimer Island. 

2. Halls and Grieve (1976) suggested downward intru
sion of the Slate Islands breccias as supporting 
downward intrusion by impact. However, experi
mental work by McCallum et al. (1976) and Woolsey 
et al. (1975) indicates that the presence of high level 
clasts low in a diatreme structure results from col
lapse of the fluid column following diatreme em
placement. Also, the presence of stratigraphically 
high fragments deep in diatremes is common if not 
characteristic of diatremes (Snyder and Ger-
demann 1965; Hearn 1968). 

3. Halls and Grieve (1976) stated that volcanic explo
sions cannot generate pressures sufficient to create 
shock features found on the islands. This statement 
is based on the work of Gorshkov (1959) who stud
ied one volcanic explosion. Such limited sample 
population does not warrant such a conclusion. Col
gate and Sigurgeirsson (1973) calculated a mixing 
model of lava and water which would generate cata
strophic explosions at pressures that would gener
ate shock features. In addition, high pressures do 
occur in the earth, and in kimberlite structures, 
which are often described as diatremes, pressures 
are sufficient to generate coesite (Smyth and Hat-
ten 1977). 

4. Halls and Grieve (1976) and Robertson and Grieve 
(1977) compared the Slate Islands shock features 
with those of the Charlevoix structure in Quebec. 
The Charlevoix structure occurs on the St. 
Lawrence Valley rift which would allow such com
parison with the Slate Islands; however this does 
not establish impact for the Slate Islands or for 
either structure. Such comparison would be more 
appropriate if made with a less questionable struc
ture such as Barringer Crater in Arizona. 

5. Halls (1979a) implied that a younger age proposed 
by Robertson and Grieve (1977) for the diatreme 
event on the Slate Islands relative to the age of 
other alkalic events within the area does not sup
port an endogenous origin for the shock event. 
Alkalic rock carbonatite magmatism spans 800 Ma 
along the Kapuskasing Structural Zone (Gittins et 
al. 1967) and 600 Ma along the St. Lawrence graben 
system (Doig and Barton 1968), thus age is irrele
vant in distinguishing endogenous from meteori te 
origin. 

6. Halls (1979a) used clast rounding as means of dis
tinguishing conglomerates from breccias, however 
clast rounding or round clasts are common in main

land diatremes adjacent to the Slate Islands (Sage 
1978a). 

7. Halls (1979a) and Robertson and Grieve (1979) im
plied that the lack of igneous matrix indicates a non-
endogenous source or origin. In the case of the 
Cane Valley diatreme, McGretchin et al. (1973) 
suggested emplacement at temperatures below the 
silicate solidus. Reid et al. (1975) suggested that ex
trusive rocks at Igwisi Hills, Tanzania, which are 
kimberlitic, were extruded below the silicate solidus 
and Harris et al. (1970) concluded that adiabatic ex
pansion at the time of explosion may solidify any as
sociated magma at depth. In addition, the author 
has mapped all presently known diatreme struc
tures northeast of Lake Superior (Sage 1978a, 1982) 
and with the possible exception of two or three out
crops on the Deadhorse Creek structure an igneous 
matrix is lacking. The Deadhorse Creek outcrops 
displaying possible igneous matrix consist of silico-
carbonatite (biotite plus carbonate) with altered 
xenolithic wall rock fragments. The presence or ab
sence of an igneous matrix at the present level of ex
posure does not preclude an igneous origin. 

8. Halls and Grieve (1976) and Halls (1979a) cited 
cone studies in support of impact and gave average 
orientations of cones, but did not give sample popu
lations or standard deviation or mean. Also they 
failed to indicate if all cones or a select few were 
measured at each site or the criteria for selection. In 
an area of highly variable cone orientation and rock 
anisotropy, an adequate sample population is 
needed. 

9. Halls (1979a) suggested convergence of shatter 
cones or shock towards the centre of Patterson Is
land, however, the geometry of the islands and 
diatreme dikes indicates an increase in shock to
wards the centre of Patterson Island and shock re
verberations likely caused the variable cone orien
tations observed at sites within the island. Patterson 
Island is a wedge shaped block lying between loci of 
diatreme activity along the west and east coasts, 
therefore cone orientations converging towards the 
centre are to be expected. 

10. Halls (1979a) implied that singularity in event sup
ports impact. The author has mapped all diatreme 
structures presently known in the area without find
ing evidence for multiplicity of emplacement. 

11. Halls (1979a) suggested that the present fold struc
ture represented by Patterson Island is the result of 
impact. The shock event and assumed folding would 
therefore have to the latest event on the islands. If 
this were true, all lithologic units should display 
similar structural fabric and metamorphism. The 
penetrative schistosity of the Archean contrasts 
sharply with the open structures found in the 
Animikie and Keweenawan. The metamorphic 
grade (greenschist facies) of the Archean also con
trasts with zeolite to lower greenschist of the 
Keweenawan. 
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12. Halls (1979a) suggested that some tilting of the 
Keweenawan sequence has taken place since the 
shatter cones were created. Tilting, if present, could 
be tectonic as well as being related to impact. Halls 
would have to establish criteria separating the two. 

13. Halls and Grieve (1976) and Robertson and Grieve 
(1979) cited experimental evidence in support of im
pact origin for the deformation lamellae in quartz 
(Stoffler 1972,1974). Baeta and Ashbec (1967) have 
produced similar features at atmospheric pressure 
and Hobbs et al. (1972) have documented the effect 
of O H on synthetic quartz. The presence of O H sig
nificantly lowers the pressures required for lamel
lae development. The experimental work cited in 
support of impact has the following shortcomings: 

a) Those advocating impact have not disproved the 
tectonic-petrologic model by investigating petro-
logic systems. 
b) Impact models have not been conducted on 
polycrystalline rock materials. 
c) Impact models ignore grain boundary effects. 
d) Impact models have not studied the effects of 
fluid along grain boundaries and within the shock 
minerals themselves. 
e) Chao (1968) cited initial volume or porosity, grain 
size, modal mineral composition, compressibility or 
shock impedance, thermal conductivity of sur
rounding phases, presence of water, and pressure of 
voids as all having a likely effect on lamellae devel
opment. These parameters remain to be fully evalu
ated. 
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Petrochemistry 

During the course of mapping, samples were routinely 
collected for chemical analysis. These samples were se
lected on the basis of (1) homogeneity, (2) relative fresh
ness, and (3) recognizable lithology. In general highly 
schistose rocks were avoided since original lithology 
could not be determined and samples of the pyroclastic 
rocks were collected only from the central portion of the 
larger fragments. The samples thus collected should 
give the most representative data regarding differentia
tion trends. Petrographic descriptions, major and minor 
element analyses, and norms are given in Tables A - l to 
A-4 (Appendix A).The reference numbers for the sam
ples are plotted on the accompanying map (back 
pocket). All analyses were done by the Geoscience 
Laboratories, Ontario Geological Survey. Norms were 
calculated by the method of Irvine and Baragar (1971). 

The samples analysed were the freshest obtainable 
but often even these contain up to 10% combined C 0 2 

and H 2 0 , (exclusive of Mortimer Island). Such exten
sive alteration would affect major and trace element 
chemistry. Consequently the following discussion of 
trends in rock composition or classification of the li-
thologies must be taken in this context. A large number 
of samples were analyzed because of the early recogni
tion of the problems associated with such a highly al
tered rock sequence. 

ARCHEAN ROCKS 
Figure 12 is an AFM diagram of all the analyses of Ar
chean rocks and shows a predominantly calc-alkalic 
trend. The data was also plotted on diagram of norma
tive plagioclase vs A 1 2 0 3 (Figure 13). In this plot the 
samples show a broad distribution in both the tholeiitic 
and calc-alkalic fields with no apparent grouping. 

In the AFM diagram shown in Figure 14, only the 
felsic volcanic rocks are represented and this diagram 
shows a moderately well defined clustering of the data 
into two groupings. One group cluster towards the alkali 
apex of the diagram while a second group plots towards 
the centre. The cluster towards the alkali apex largely 
represents samples from the southern and south-west
ern flank of Patterson Island and a series of coarse 
pyroclastic rocks. The cluster towards the centre of the 
diagram is largely representative of the felsic volcanic 
and feldspar porphyry flow rocks found within the 
centre and along the northern flank of Patterson Island. 
These two areas are separated by a thick sequence of 
amygdaloidal flow rocks and probably represent two, or 
parts of two, separate felsic cycles of volcanism. 

An AFM plot of the mafic metavolcanics on Mor
timer Island and Patterson Island (Figure 15) shows lit
tle compositional difference between the two rock 
groups. There is a slight suggestion that the Patterson 
Island rocks may be more andesitic in nature, but the 
much greater degree of alteration of the Patterson Is
land rocks could account for this slight difference. 

Thick sequences of feldspar porphyry on Patterson 
Island were interpreted to be sill-like intrusions em-
placed into the volcanic sequence concomitant with vol
canism. There may by a genetic relationship between 
the porphyritic intrusive rocks and the numerous feld-
spar-porphyritic flow rocks on the islands. The most no
table difference in the field between these two rock 
classes was the higher concentration of feldspar crystals 
in the flows compared to the intrusions. The flows com
monly contain more than 50% feldspar crystals in con
trast to a general maximum of 30% for the intrusive 
rocks. Chemical analyses of these rocks plotted on an 
AFM diagram (Figure 16) indicate a clustering of points 
representative of the intrusive rocks and a large scatter 
of points for the extrusive rocks. The association of 
more primitive extrusive rocks and more differentiated 
felsic intrusive source rocks which have been emplaced 
into their own more primitive effusive products is a fea
ture characteristic of more recent plutonic-volcanic in
ter-relationships (Hamilton and Myers 1967). The 
author is of the opinion that the feldspar porphyry flows 
are likely the more primitive effusive equivalents of the 
feldspar porphyry intrusives. 

Two quartz-feldspar intrusive rocks were also plot
ted on Figure 16 but these two bodies may not be a part 
of the feldspar porphyry intrusion-flow relation. These 
quartz-bearing bodies are more massive and much less 
penetratively deformed than the feldspar porphyries 
and thus may represent a somewhat later Archean in
trusive event. 

Parsons (1961) on the basis of the high feldspar con
tent of some of the flow rock, suggested that some of the 
units may be trachytic in composition. A graph compar
ing the total alkalis vs silica content of the metavolcanics 
(Figure 17) indicates that the Archean metavolcanics 
are subalkalic in nature. 

KEWEENAWAN AND PALEOZOIC 
ROCKS 

The Keweenawan igneous rocks are represented by flow 
rocks and mafic intrusive dikes. The flow rocks are not 
well represented on the islands, being confined to a 120 
m section on the west coast of Patterson Island. The 
dikes pervasively intrude the Archean sequence on the 
islands and one dike cuts the lower portion of the se
quence of mafic flow rocks. The flow rocks are highly al
tered and contain in excess of 8% combined C 0 2 and 
H 2 0 which is more than three times the average content 
in a similar sequence of Osier volcanic rocks on the 
Black Bay Peninsula (Halls 1974; Mcllwaine and Wal
lace 1976). 

An AFM plot (Figure 18) and a plot of normative 
plagioclase composition vs A 1 2 0 3 (Figure 19) display 
well the tholeiitic nature of the flows and the overlap
ping compositions of the diabase dikes. This is consis-
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Figure 12. A F M plot for all analyses of Archean rocks of the Slate Islands. A = K a O + N a z O , F = FeO (total), M = MgO. 
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Figure 13. Plot of normative plagioclase composition vs A I 2 0 3 for all analyses of Archean rocks of Ihe Slate Islands. 
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F 

Figure 14. AFM plot of analyses of Archean felsic metavolcanics from Patterson Island and adjacent islands. A = K 2 0 + N a 2 0 , 
F = FeO (total), M = MgO. 

F 

Figure 15. AFM plot of analyses of Archean mafic metavolcanics from Mortimer Island and Patterson and adjacent islands. A = K 2 0 + 
N a 2 0 , F = FeO (total), M = MgO. 
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Figure 16. AFM plot of analyses of Archean feldspar-porphyritic flow rocks and feldspar-porphyritic intrusive rocks. A = K a O + N a z O , 
F = FeO (total), M = MgO. 
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Figure 17. Plot of N a 2 0 + K z O vs S i 0 2 for all analyses of Archean metavolcanics of the Slate Islands. 
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Figure 19. Plot of normative plagioclase composition vs A 1 2 0 3 for analyses of Keweenawan flows and diabase dikes of the Slate Islands. 
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tent with the author 's proposal that the diabase dikes 
were the feeders for the flows. 

Samples 66 and 67 on Figures 18 and 19 are red 
alkalic diabase and may be somewhat younger in age 
than the normal diabases. The major e lement composi
tion of these samples is similar to the other diabase dikes 
with the exception of anomalously high potassium and 
phosphorus. In addition, the barium and strontium con
tents are 4 to 5 times higher than those of normal 
diabase. The author has not been able to locate any ref
erence in the li terature to the this type of dike on the 
mainland opposite the Slate Islands. T h e alkalic nature 
of the rock suggests strongly that it is related to a period 
of alkalic magmatism, probably the magmatic events as
sociated with the Port Coldwell alkalic intrusion. 

Samples 68 through 70 represent a lamprophyre 
dike of Pennsylvanian age which has carbonatitic affini
ties. This dike trends northeast across the southeast cor
ner of Patterson Island. Chemical analyses indicate that 
the dike rock is strongly silica-undersaturated, has a 
high potash to soda ratio and high phosphorus and tita
nium content. These chemical traits are typical of 

lamprophyric and some carbonatite rocks. In addition, a 
high volatile content for the magma from which the dike 
was derived is indicated by its mineralogy and is consid
ered typical of rocks of this type. T h e high volatile con
tent of combined H z O and C 0 2 is reflected in the pres
ence of abundant phlogopite and carbonate in thin sec
tion. On the basis of textural and mineralogic criteria 
the carbonate is considered to be a primary mineral 
phase. The carbonate is interstitial, and except for oli
vine, the minerals are relatively fresh. Texture and min
eralogy are typical of some silicocarbonatite rocks exam
ined by the author from the Prairie Lake Carbonatite 
Complex. Anomalous niobium and rare earths in two of 
the samples checked for these elements adds further 
support for the lamprophyre-carbonatitic classification. 
As with the red alkalic diabase this rock is correlated 
with the alkalic rock-carbonatite petrogenetic province 
north of Lake Superior even though considerably 
younger in age. The age relationship between the red 
alkalic diabase and lamprophyre are unknown, however 
they probably represent two independent events sepa
rated in time. 
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Structural Geology 

Early in the field season it became apparent that struc
tural features on the islands, and those indicated to be 
present between the islands, were very complex and that 
only a preliminary investigation could be at tempted 
within the scope of this project. The penetrative schis
tosity on Patterson Island is a characteristic feature of 
most of the islands. Deep water and breccia zones along 
the flanks of Mortimer Island indicate that tectonic 
forces have had a strong influence on the present form 
of the islands. A significant factor in this structural com
plexity is undoubtedly the fact that the islands occur at 
the junction of two geophysically inferred regional 
faults that cut the Lake Superior Basin (Hinze et al. 
1966). 

FOLDING 
The lack of primary structures useful for the determina
tion of stratigraphic attitudes is a serious handicap in un
ravelling the true nature of the fold structures on the is
land. As a consequence of meager facing directions, the 
following interpretation of folding and fold planes 
should be taken as tentative and subject to modification 
with additional work. The author suggests that the Slate 
Islands rocks were originally isoclinally folded into a 
northeast-trending structure conformable with the iso
clinally folded Archean supracrustal rocks on the main
land and described by Walker (1967). This interpreted 
northeast-trending isoclinally folded sequence was then 
refolded around a steeply southwest plunging fold axis 
which is reflected in the northwest-trending lithologies 
along the west side of Patterson Island. The presence of 
the southwest-plunging fold structure is inferred from 
three lines of evidence: (a) lithologic trends as estab
lished in mapping by this party and by Parsons (unpub
lished data); (b) a possible top determination on the 
northwest corner of Patterson Island in northwest-
trending lithologies in which clasts of a rock of one unit 
are found in an adjacent unit implying tops to the north
east; and (c) the presence of two schistosities along the 
west coast of Patterson Island, of which one is inter
preted to be a rotated SI and the second axial planar 
(S2). The author has not observed evidence for a possi
ble second period of deformation in other 'greenstone' 
belts where a single period of deformation is typical; two 
schistosities were not observed on the east side of Pat
terson Island in similar lithologic units. The presence of 
this southwest plunging fold was first recognized by 
Nichols (1963, p. 16). H e proposed that the fold was an 
anticline, however, reliable facing data is usually lacking 
making the proposed anticline unconfirmed. An an
ticlinal structure is thought by the author to be likely but 
requires facing data to be confirmed. 

The folding giving rise to the second schistosity is 
thought to be very local in nature and a reflection of the 
proximity of the islands to the intersection of the two re
gional faults of Hinze et al. (1966). The minor folds (see 

accompanying map) on the north side of Patterson Is
land and on islands between Mortimer and Patterson Is
lands are indicated by lithologic trends and to a lesser 
degree by schistosity trends and have been superim
posed subsequently on the regional fold pattern and the 
southwest-plunging second period fold. Possible tec
tonic adjustments between the islands concomitant with 
folding of the lithologic sequence around the steeply 
southwest plunging fold axis or at a later period in re
sponse to regional adjustments associated with geophys-
ically-inferred, nearby regional faults has likely resulted 
in the development of the minor folds between the is
lands. The trends of the projected traces of the axial 
planes, which are based on lithologic and schistosity 
trends (Figure 20) show a variation in direction from a 
north of east trend for the fold on Dupuis Island, to a 
southeast trend for the fold between McColl and Bowes 
Islands, to a general north-south trend for the folds on 
the northwest corner of Patterson Island. This variation 
is consistent with a clockwise rotation of the fold atti
tudes resulting from a southerly movement along the 
west side of the Big Bay-Ashburton Bay fault in agree
ment with the suggested left lateral offset of Hinze et al. 
(1966). These interpreted folds therefore may have re
sulted from the tectonic interaction between the 
lithologic sequence on Mortimer Island and the one on 
Patterson Island. As a suggestion, perhaps this rotation 
of the fold axis is the result of drag or resistance between 
the two islands, the contact of which is undoubtedly the 
loci of extensive faulting and shearing. The extensive 
brecciation along the south coast of Mortimer Island, 
and the deep trench indicated on hydrographic maps be
tween Mortimer and Edmonds, McColl and Bowes Is
lands, is a result of this tectonism between Mortimer 
and Patterson Islands. 

The one reliable stratigraphic facing direction (red 
chert clasts in a slump deposit overlying the presumed 
unit from which they were derived) occurs within north
west-striking units on the northwest corner of Patterson 
Island and indicates that the stratigraphy faces north
east. This suggests that the rocks in this part of Patterson 
Island have their stratigraphic tops facing northeast. 
Whether these rocks are part of an antiform or a syn-
form with respect to Mortimer Island could not be de
termined because the rocks on Patterson Island are 
likely in fault contact with those on Mortimer Island as 
indicated by the deep water between the islands. Due to 
the highly deformed nature of the Patterson Island 
rocks and the lack of well developed primary structures 
useful for structural analysis, the absolute delineation 
of the form of the major fold structure on the island may 
be unresolvable. 

On Dupuis Island a minor fold structure (Figure 20, 
fold 3) may be indicated by the changing attitude of 
schistosity planes in the felsic metavolcanics. Along the 
north side of Dupuis Island the schistosity strikes south
west and along the south side strike southeast. In addi-
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Figure 20. Traces of axial planes of mapped and inferred fold structures on the Slate Islands. Numbered folds are discussed in text. 

tion, the on-strike extension of the mafic volcanic rocks 
on the east side of Mort imer Island impinges on the fel
sic rocks of Dupuis Island implying that faulting and/or 
folding has taken place between the east side of Mor
timer Island and Dupuis Island. The possible trace of 
the axial plane of this inferred fold is roughly east. On 
the east half of Mort imer Island an inferred anticlinal 
structure (Figure 20, fold 2) is an extrapolation of the 
anticlinal fold axis defined by pillow facing directions 
along the west coast of Mort imer Island. A fold axis may 
also pass through the narrow neck of land between 
Lambton Cove and Lake Superior on the north side of 
Mortimer Island. The presence of this fold is suggested 
by the shape or outcrop pattern of the island and is per
haps an extension of fold 4 (Figure 20). This possible axis 
is not shown on the map and a diabase dike striking 
roughly east at the north end of Lambton Cove may oc
cupy the proposed fold axis or lie parallel to it. 

On the west half of Mortimer Island pillow tops sug
gest an anticlinal structure (Figure 20, fold 1). This is the 
best defined fold structure on the island. The trace of 
the axial plane of this fold trends east, swinging to the 
northeast but the axial plane likely swings east to possi
bly northeast conformable with bedding attitudes in ar

gillite units along the south coast of Mortimer Island 
and the general form and outline of the island. 

Anticlinal folds 1 and 2 (Figure 20) are believed to 
be folds characteristic of the regional southwest-trend
ing folds on the mainland (Walker 1967) which have 
been possibly accentuated in later tectonic events. It is 
possible that the Patterson Island lithologies were 
shoved against those of Mortimer Island. This is consis
tent with the left lateral offset of the major, geophysic-
ally inferred, regional faults that intersect offshore from 
the islands (Hinze et al. 1966). The fault offset of the Mi
chipicoten Island fault by the Big Bay-Ashburton Bay 
fault would require a southerly movement of the west
ern side (Hinze et al. 1966). This tectonism would result 
from the southerly movement (compression) along the 
west side of the Big Bay-Ashburton Bay fault inducing 
extension in a northwest-southeast direction (compres
sion for Mort imer Island lithologies) resulting in addi
tional buckling or folding of the Mortimer Island rocks. 

Lithologic trends and atti tudes of schistosity on 
Bowes and McColl Islands suggest that these two is
lands represent opposing limbs of a fold structure with 
the trace of the axial plane passing in a northwest direc
tion between the islands (Figure 20, fold number 4). The 
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lack of stratigraphic data prevents an interpretation as 
to the nature of this suggested fold. A possible fold is 
proposed at the narrow neck between the eastern and 
western portions of Mortimer Island which lies near the 
apex or at the extension of fold 4 (Figure 20). The out
crop pattern at this narrow neck suggests some inflec
tion of stratigraphic trends. 

On the northwest corner of Patterson Island two 
possible north-trending axial plane traces are indicated 
(Figure 20, folds 5 and 6), based on the correlation of 
amygdaloidal mafic flows (map unit 1) on the northwest 
corner of Patterson Island with those 1.2 km east of the 
point on the north coast of Patterson Island, with those 
on "Amygdaloid Island" and with those on Edmonds Is
land. A partially traceable volcanic breccia unit within 
this sequence gives some support to this lithologic cor
relation and subsequent fold interpretation. Minor in
flections in schistosities would tend to support this 
speculative fold interpretation. 

Schistosities on Leadman Island have a pronounced 
southwest trend while those on the east coast of Patter
son Island have a north of east to east-west trend. Fold

ing and/or faulting may thus exist between the two is
lands. 

FAULTING 
Positive evidence for faulting on a major scale is absent 
or not readily apparent on the islands, however brec-
ciated outcrops, sharply contrasting lithologies and lin
ear areas of deep water between some islands imply ma
jor faults or shear zones (Figure 21). On Patterson Is
land minor faulting was observed within a number of Ar
chean units with displacement being generally of 10 to 
30 m. T h e age of these faults is uncertain. The youngest 
recognizable fault on the islands is a minor fault of about 
6.0 m offset which cuts a diabase sill intruding 
Keweenawan mafic flow rocks. Along the upper surface 
of the flows is an intrusive breccia related to an early dia
t reme event. The diabase sill is most likely Keweenawan 
in age and therefore this movement is later than the 
Keweenawan, perhaps Pennsylvanian and associated 
with the later diatreme forming event. Faulted and or 
sheared diabase dikes were noted on the north coast of 
Mort imer Island (east half), southeast coast of Delaute 
Island, and on the south coast of Patterson Island. Many 

Figure 21 . Schematic diagram of larger fault and shear zones interpreted to exist adjacent to islands of the Slate Island group. Lettered features 
are discussed in text. 
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Photo IS. Brecciated mafic metavolcanics typical of numerous areas of the north coastline of Mortimer Island. The breccia is interpreted to be 
the result of a low-angle, north-dipping fault along the north side of Mortimer Island. Location P44. 

other areas also display evidence of sheared and faulted 
diabase dikes which are considered by the author to be 
associated with Keweenawan volcanism. This shearing 
and faulting is post-diabase in age or the result of ongo
ing dike emplacement and deformation. With ongoing 
deformation the older dikes would have undergone the 
most extensive deformation. 

Extensive brecciation along the west and east coasts 
of Mortimer Island suggests that both the east and west 
sides are the locus of faulting and shearing. T h e south 
side of Mort imer is highly sheared with steeply to verti
cally dipping breccia zones parallel to the coast (not 
shown on accompanying map) (B on Figure 21). Along 
the north coast of Mortimer Island numerous exposures 
of shallowly north dipping breccias imply low angle 
faulting or thrusting along the north side of the island (A 
on Figure 21) (Photo 15). Rove Formation underlies 
"Caribou Point" and therefore this interpreted fault 
zone may in part define an unexposed Animikie-Arch
ean contact. This generally low angle fault may be a 
thrust fault in response to northwest-southeast com
pression. This extensive brecciation combined with the 
deep water indicated on bathymetric charts suggests 
that Mortimer and Patterson Islands are in faulted con
tact. T h e deeper water between the interior islands of 
Edmonds, McColl, and Bowes also suggests that per
haps faulting and/or shearing has taken place between 
them as well. Extensive brecciation along the east side 
of Mortimer Island, the presence of felsic metavolcanic 
rocks on Dupuis Island opposite mafic metavolcanics on 
Mort imer Island, and the presence of younger Rove 
Formation argillite on Delaute Island lying opposite 
mafic metavolcanic rocks of Mort imer suggests a fault 
along the east side of Mortimer Island (C on Figure 21). 
Possible lithologic offset suggests left-lateral move
ment . Brecciation along the south and east side of 

Delaute Island suggests a fault or shear zone in this area 
(D on Figure 21). 

T h e northwest trending lithologies along the west 
coast of Patterson Island which define the fold forming 
Patterson Island have a trend subparallel to the 
geophysically inferred (Halls and West 1971) offshore 
Michipicoten Island Fault. Movement on the 
Michipicoten Island Fault may have helped in folding 
the supracrustal rocks found on Patterson Island. 

The extensive brecciation between the sequence of 
Keweenawan mafic flows and Archean rocks on Patter
son island may be due to faulting or shear movement 
along bedding planes and locally may be due to diatreme 
emplacement. 

Nichols (1963, p.29) proposed that a left lateral fault 
existed between McGreevy Harbour and St. Mary's Bay. 
This fault was not confirmed during mapping of Patter
son Island. 

SHEARING 
Shearing is common in the Slate Islands rocks and de
fines schistose and/or breccia zones along which offset 
cannot be detected. Shearing was probably a major fea
ture during development of folds in the Archean rocks 
on Patterson Island and the surrounding islands exclu
sive of Mort imer and Delaute . 

T h e penetrative nature of the shearing on Patter
son Island is best illustrated along the southwest coast of 
the island where a mafic volcanic breccia unit lies in con
tact with a pillowed volcanic unit. The contact between 
the two units is strongly shear folded; the amplitude of 
the shear folds is on the order of 1 to 2 m, giving a ser
rated (saw tooth) or sharply interdigitating contact rela
tionship (Photo 16). The clasts in the breccia are highly 
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Photo 16. Shear folding along contact between mafic volcanic breccia and pillowed metavolcanics. Ampli tude of shear folds is 1-2 m. Location 
P5 . 

elongated in the plane of schistosity (S2), which trends 
at nearly right angles to the lithologic strike, and the pil
low structures have been largely obliterated. Minor 
faulting occurs parallel to the schistosity trends (S2) 
causing minor offsetting of the lithologic units. Such a 
penetrative deformation which results in minor faulting 
and the intertonguing nature of the shear-folded con
tacts makes the tracing of lithologic units difficult if not 
impossible without abundant outcrop. This penetrative 
deformation is characteristic of all the islands except 
Mortimer and Delaute. 

Both Delaute and Mortimer Islands abound with 
relatively narrow shear zones along their exposed 
coasts. The precipitous and rugged coastlines of these 
islands are in part a function of selective erosion of these 
shear zones which generates cliff faces, alcoves, and 
grottos along the coast. Some of these shears on Mor
timer and Delaute Islands appear to have slight offset 
relations and thus are approaching faults in definition. 
The generally insignificant amount of displacement in
volved would indicate that they best be classed as shears. 

Figure 22 is a contoured stereonet plot of 259 shear 
planes. The relatively large number of maxima make in
terpretation rather subjective either with or without 
field observations and any one trend may reflect more 
than one shear type. Much additional work remains to 
fully unravel the tectonic implications of the shearing 
and the interpretation presented is at best only a pre
liminary one which additional work may modify. The 
shearing is thought to be largely late Archean in age. It is 
derived from a north-south compression resulting from 
extension in a northwest-southeast direction as a conse
quence of compression in the northeast-southwest di
rection due to left lateral movement along the west side 
of the Big Bay-Ashburton Bay fault (Hinze et al. 1966). 
Some adjustment probably took place along these same 

shears during the Keweenawan and perhaps later dur
ing the diatreme event in post-Pennsylvanian time. 

The direction S 0 is the general regional trend of li
thologies however there is considerable variation in this 
trend between Delaute Island and the west coast of 
Mortimer Island. Some folding of the sequence is likely 
in the Lambton Cove area and on the west coast of Mor
timer Island. The lithologies have been gently folded 
into a trend just north of west. 

Shear direction Si trending N43°E and dipping on 
the average 82°S is likely one set of a conjugate set of 
shear planes. Shear directions S 2 (N52°W, dipping 
59°S) and S 3 (N25°W, dipping 64°N) likely represent 
the other shear trend of the conjugate set. These two 
trends would average N38°W with a vertical dip. The 
strong single northeast trend and two less definitive 
northwest trends corresponds to a pattern found in 
Keweenawan diabase dike trends and kink band planes. 
The conjugate shears are nearly 90° apart and have 
likely been rotated as a result of deformation. This rota
tion may account for the two northwest trends as per
haps being either the result of (1) a slip-lock mechanism, 
or (2) rotation of the first-formed shear to such a degree 
that it could not relieve the stress and a second set was 
formed. 

Shear direction S 4 (N03°W, vertical dip) is thought 
to represent shearing along the direction normal to ex
tension which originally was oriented parallel to the 
compressive stress. In all probability this shear direction 
has been rotated. T h e early direction of compression is 
more likely northwest-southeast and normal to the later 
southwest-northeast compression resulting from the 
southerly movement along the west side of the Big Bay-
Ashburton Bay fault. A clockwise rotation of approxi
mately 15° for S 4 is likely, making S, and S 2 the original 
conjugate set of shear planes. The rotation was caused 
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Figure 22. Contoured stereonet plot on lower hemisphere of shear 
zones on Mort imer and Delaute Islands; total 259 points. S 0 is the 
general t rend of lithologic units; S, , S 2 and S 3 are conjugate shears; 
S 2 and S 3 are different orientations of the same set; S 4 is shearing in 
the direction of extension, rotated; S 6 is in part strike-slip shearing 
along bedding planes and in part axial planar shearing (southwest 
coast of Mort imer) ; S 6 is low-angle, north-dipping shearing princi
pally along north coast of Mort imer Island. FS , and F S 2 are strike-
slip shearing along west coast of Mort imer Island; F S 3 is strike-slip 
shearing on Delaute Island and east port ion of Mort imer Island; F S 4 

is strike-slip shearing along south coast of Mort imer Island and in 
part steeply dipping axial planar shearing along southwest coast of 
Mor t imer Island. F S 4 and S 5 are represented by the same shear plane 
and thus difficult if not impossible to distinguish. 

Figure 23. Simplified plane and pole diagram from Figure 22. 

by tectonic interaction between Mort imer and Patterson 
Islands resulting from southwest movements along the 
west side of the Big Bay-Ashburton Bay fault as sug
gested by the fault pat tern of Hinze et al. (1966). 

Shear direction S 5 (N86°E, dipping 82°S) actually 
represents two types of shear planes. On the southwest 
corner of Mortimer Island this shear direction is con
formable with the trend of the axial plane of the an
ticlinal folding on this portion of the island as well as 
lithologic trends. This F S 4 or S 5 is also parallel to a pos-

N 

Figure 24. Superposition of shear pat tern on Mor t imer and Delaute 
Islands. T h e relative movements of Mort imer and Patterson islands 
form a couple. 

sible fold axis in the narrow neck of land separating the 
east and west ends of Mortimer Island north of 
Lambton cove. This trend is occupied by a diabase dike 
at the north end of the cove. Extensive nearly vertical 
shearing occurs along this axial planar trend particularly 
between the metasedimentary-metavolcanic units on 
the southwest corner of the island. On Delaute Island 
the S 5 t rend is a strike-slip shear (FS 4 ) parallel to 
lithologic trends. 

Shear direction S 6 (N87°W, dipping 50°N) repre
sents a shallow north-dipping shear direction which is 
locally very well exposed along the north coast of Mor
timer Island. As indicated on Figure 21 this shear zone 
likely parallels the coast of Mort imer Island trending 
southwest. T h e approximately east-west trend on the 
stereonet is likely biased due to the larger number of 
readings in the central part of the island. This shear 
trend likely resulted from the thrusting of Patterson Is
land against Mort imer Island which also influenced the 
development of the anticlinal structures found on the is
land. The observed evidence for compression and thrust 
faulting on the Slate Islands is considered by the author 
to be a local feature related to regional faults and cannot 
be evidence for crustal shortening in Archean terrains. 

Strike-slip shears FS, (N66°W, dipping 85°S) and 
F S 2 (N56°W, dipping 66°S) resulted from bedding plane 
slips between and along lithologic units along the west 
coast of Patterson Island due to bedding plane adjust
ments during folding. At the west end of Mortimer Is
land the general northeast-trending lithology has been 
gently folded into a north-of-west trend. Where shear 
planes are present, slippage or shearing displays a pref
erence to argillaceous interflow beds. 

Strike-slip shear F S 3 (N64°E, dipping 75°S) is the 
general trend of shearing parallel to lithologic trends on 
the eastern portion of Mortimer Island and on Delaute 
Island. 

In summation, the shear pattern on Mort imer and 
Delaute Islands is complex and without first-hand field 
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observations the contoured stereonet would be difficult 
if not impossible to interpret. Because of the complexity 
of the diagram representing shear folds (Figure 24) the 
interpretation given above can be considered only as a 
basis for future work which may result in significant 
modification. The shear pattern on these two islands re
sulted from a local stress system caused by movement 
along regional fault(s). The shear pattern is interpreted 
by the author to be the result of northwest-southeast 
compression, extension in the northeast-southwest di
rection, followed by northeast-southwest compression 
as a consequence of left lateral movement along the Big 
Bay-Ashburton Bay fault as implied by the geophysicall-
y interpreted fault pattern of Hinze et al. (1966). Per
haps the fault trending from Michipicoten Island to 
Schreiber and lying immediately southwest of the Slate 
Islands served as a buttress to this left lateral movement 
generating a northeast-southwest compression and con
sequently extension in a northwest-southeast direction. 
This extension would result in compression on Mor
timer and Delaute Island lithologies. This stress system 
is likely of late Archean age possibly coeval with folding 
of the Patterson Island lithologies around a steeply 
southwest plunging fold axis and the generation of the 
minor fold structures between Patterson and Mortimer 
Islands. That an Archean age for this folding and related 
shearing is likely can be inferred from the absence of a 
penetrative schistosity in the Animikie rocks. The devel
opment of a penetrative schistosity with folding is a 
characteristic feature of the Archean rocks on the is
lands. Of particular interest are the similar trends of 
shearing (Archean), diabase dikes (Keweenawan), and 
kink bands (Keweenawan) all of which are in the north
west direction, implying Keweenawan stresses were of 
the same general orientation as Archean. 

SCHISTOSITY 

One of the most noticeable features of the Slate Islands 
is the penetrative schistosity within the rocks on most of 
the islands. Such strong deformation is absent from the 
rocks on Mortimer and Delaute Islands where massive 
unfoliated rocks are typical. Undoubtedly the highly fis
sile rocks on Patterson and other islands originally gave 
the island group the name of "Slate Islands". 

The term schistosity is used to define a foliation im
parted to the rock by the preferred orientation of 
micaceous minerals. The dominant schistosity is north
east-trending, and conformable to lithologic trends on 
the east coast and sharply crosscutting on the west coast. 
Along the west coast two schistosity trends are recogniz
able and two schistosities are commonly recognizable in 
the complexly folded rocks lying between Patterson and 
Mortimer Islands. 

Schistosities on the east coast of Patterson Island 
(Figure 25) display a strong parallelism with lithologic 
trends. Presumably this schistosity is an Archean fea
ture developed by extension in essentially the vertical 
direction (Schwerdtner 1974) concomitant with down 

Figure 25. Contoured stereonet plot on lower hemisphere of schis
tosities on the east coast of Patterson Island. S 0 represents original 
lithologic trends; S, initial schistosity; and FC fracture cleavage; to
tal of 117 data points. 

So N 

Figure 26. Contoured stereonet plot on lower hemisphere of schis
tosities on west coast of Patterson Island. S 0 represents original bed
ding; S, original schistosity; S 2 axial planar schistosity; total of 57 
data points. 

sagging of the supracrustal rocks coeval with volcanism 
as is typical of Archean terrains (Sage et al. 1975). 

Plots of schistosities on the west coast of Patterson 
Island (Figure 26) indicate that ST has been rotated con
siderably (approximately 60°) with respect to the origi
nal bedding (S 0 ) . Imposed upon these two structural 
trends has been an S 2 foliation which is axial planar and 
strikes parallel to the presumed Archean northeast-
southwest fold structure postulated by analogy with 
structures on the mainland (Walker 1967) and present 
on Patterson Island. Schistosity S 2 on the west coast is 
parallel to S, on the east coast. This second schistosity 
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(S 2 ) is interpreted to be representative of a late Archean 
tectonic event that was concomitant with the folding 
that created the northwest-trending lithologic trends 
along the west side of Patterson Island. This event also 
developed the minor folds, on and between Mortimer 
and Patterson Islands. This S 2 foliation is as highly pene
trative as the earlier ST and is not typical of the Animikie 
Gunflint Formation which has only a broad open-fold 
structure. The lack of the S 2 schistosity in the Gunflint 
dates the schistosity as pre-Gunflint and presumably 
late Archean. Since the smaller fold structures located 
between Mort imer and Patterson Islands also display a 
penetrative S 2 schistosity it is presumed that they, as 
well as the Mort imer Island folds, were created during 
this late Archean event. 

The recognition of this late Archean folding-shear
ing event infers that the regional faults of Heinz et al. 
(1966) were likely active in Archean times. The topo
graphic, geophysical, stratigraphic and structural fea
tures along the Big Bay-Ashburton Bay fault trend are 
also Archean features that have had a pronounced in
fluence on the regional geology within and marginal to 
the Lake Superior Basin since that time (Hinze et al. 
1966; White 1972; Halls 1972; Smith et al. 1966; Hough 
1958). 

FRACTURE CLEAVAGE 

The Archean rocks commonly display a fracture cleav
age which is defined as a set of closely spaced joints or 
fractures generally less than 2.5 cm apart which often 
impart a crumbly fracture to the rock when broken. 
These fractures are not defined by any preferred min-
eralogical orientation even though some carbonate may 
occur along the closely spaced hair line fractures. Along 
the east coast of Patterson Island where the stratigraphy 
is less deformed than along the west coast, this cleavage 
invariably occurs at or nearly at right angles to ST and 
normal to the direction of clast elongation. Some, but 
not all measured fracture cleavages were plotted on the 
stereonet (Figure 25) of schistosities on the east coast of 
Patterson Island (only fracture cleavages for which ST 
data available was used). These plots illustrate the ten
dency for fracture cleavages to occur normal to ST which 
is also normal to the direction of clast elongation. This 
apparent correlation of fracture cleavage with clast 
elongation suggests that this fracture is related to the in
itial Archean deformation which gave rise to ST and 
elongated the clasts. The fracture cleavage is thus an ex-
tensional feature of Archean age. O n e minor trend for 
Archean mafic dikes also parallels this trend. 

On an outcrop of rhyolite breccia along the south
east coast of Patterson Island, an accidental mafic frag
ment in the breccia displays a series of offsets with the 
northeast side of each fracture moving northwest with 
respect to the southwest side (left lateral offset). The 
fractures are approximately 1 to 2 cm apart and displace
ment is on the order of 0 to 1.5 cm. This feature was 
mapped as a slip cleavage. It is uncertain as to whether 
the displacement along the parallel fractures is Archean 

in age or the result of the re-activation of the Archean 
fracture cleavage by a later tectonic event. 

Fracture cleavage was also noted in numerous ex
posures along the northeast corner of Patterson Island. 
In this area the cleavage occurs at an oblique angle to 
the schistosity and presumably it has been rotated dur
ing folding along the west coast of Patterson Island and 
between Mort imer and Patterson Island. 

CLAST ELONGATION (LINEATION) 
Clast elongation is particularly well developed along the 
southwest coast of Patterson Island in the various 
pyroclastic units and is present along the east coast even 
though less obvious and therefore much harder to meas
ure. 

A stereonet plot of the clast elongations which is 
heavily weighted to the southwest and southern part of 
Patterson Island indicates a plunge of approximately 
60° in a S70°W direction (Figure 27). This plunge direc
tion is confirmed by the one exposure of pillowed mafic 
metavolcanics that occurs on the southwest coast of Pat
terson Island. The pillows in this one outcrop are highly 
at tenuated and have long axes which correspond closely 
to the above trend. T h e pillows are too highly deformed 
to give a reliable top indication even though a question
able reading was made and is indicated on the accompa
nying map. 

Some of the clast elongation features are undoubt
edly related to the Archean event that gave rise to the ST 
schistosity. This event is concomitant with down sagging 
of the supracrustal rocks coincident with volcanism and 
extension in a vertical direction (Schwerdtner 1974). 
However, the stronger, more clear clast elongation in 
the southwest corner of Patterson Island would suggest 
that this feature developed in this area when the rocks 
were folded from their presumed original southwest 
trend into a northwest trending sequence along the west 
coast. This folding is of late Archean age. The nose of 

Figure 27. Contoured stereonet plot on lower hemisphere of clast 
elongation in felsic pyroclastic rocks from a total of 52 observations. 
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this fold occurs at the southwest corner of Patterson Is
land and in the area of bet ter developed clast elonga
tion. Consequently the clast elongation is interpreted to 
define the axis of this fold structure and extension in the 
" B " direction (Whitten 1966, p.268). 

At several locations on the south coast of Patterson 
Island, Archean mafic dikes have been segmented and 
the intervening spaces filled with quartz. No necking of 
the dike segments was observed to suggest a boudinage 
type structure, thus the fracture was of a brittle nature. 
These quartz-filled spaces form an elongated body 
which defines a lineation. Too few readings were taken 
of this feature to make an interpretation but they appear 
to strike southwest and plunge generally concordant 
with clast elongation. The presence of the quartz-filled 
nodes suggest that deformation of the dikes occurred 
during the Archean concomitant with deformation and 
regional greenschist metamorphism and possibly prior 
to the late Archean folding event. 

KINK BANDS 
Kink bands are ubiquitous along the south coast of Pat
terson Island, becoming less developed and fewer in 
number to the north. They are absent from Mortimer 
and Delaute Islands. These features are much younger 
in age than, and have been superimposed on, the Ar
chean penetrative schistosities. The kink bands may vary 
from 1 to 6 cm in width and commonly taper and die out 
in both directions (Photo 17). Only rarely can they be 
traced for distances exceeding 3 m. That portion of the 
kink band enclosed between the walls of the band is gen
erally normal to, or at a high angle to, the trend of the 
band. 

Measurements of axial planes of kink bands were 
plotted and contoured to determine dominant trends 

f i g u r e 28 . Contoured stereonet plot on lower hemisphere of axial 
planes of kink bands; K, north-northeast trending kink bands; K 2 

northwest trending kink bands; K 3 north of west trending kink 
bands; K 2 + K 3 average of K 2 and K 3 ; line of intersection of K, and 
K 2 + K3 plunges 6 9 ° south-southeast. Total of 179 observations. 

(Figure 28). These indicate a N15°E trend (K,) which 
dips 76° south and two other trends of N35°W (K 2 ) and 
N75°W (K 3 ) which are approximately vertically dipping. 
Since the K 2 and K 3 trends are likely the same feature 
they were averaged into a N50°W (K 2 + K 3 ) t rend 
which is vertically dipping or perhaps dipping 80° south. 
There is no field evidence to support a separation of K 2 

and K 3 into separate unrelated events. 

K, occurs at a 60° angle to S.„ K 2 at 70° and K 3 at 
30°. The distribution of trends suggests that the strongly 
anisotropic schistose rocks were deformed generating a 
conjugate set of kink bands. The compression and short-
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a band is truly representative of o ther than its attitude, 
the observed 85% level of data indicating a particular di
rection of movement is considered very good. Adding 
the relative direction of suggested movement to the dia
gram in Figure 31 implies that compression was north
east to southwest and oriented parallel to ST and litho
logic trends. In addition the indicated conjugate shear 
directions are 115° apart and not at 60° as is generally 
considered the angle of incipient shear (Billings 1954). 
Presumably this high angle represents rotation of the 
shear or kink bands concomitant with shortening in the 
northeast-southwest direction. Such shortening would 
result in extension in the northwest-southeast direction. 
Such a deformation or strain model was previously sug
gested for the Archean fold structures and faulting on 
Mort imer Island. The ease with which Archean struc-

Flgure 29. Contoured stereonet plot on lower hemisphere of kink 
band fold axes from 178 observations. 

KINK BAND 

N 50 W (K2 + K3) 

8 50 

A North side moved west 
B North side moved east 

N 15 E (K,) 

C West side moved north 
D West side moved south 

Figure 30. Histograms indicating relative movement on kink bands. 

ening rotated the shear planes to a position such that 
slip could no longer occur in one of the shear directions 
and the third set subsequently developed. This model 
proposes essentially one period of movement. However, 
the trends may also represent a lock-slip mechanism of 
generation. The initial compressional force and shear
ing would generate a conjugate set of kink bands, pause, 
and then upon reactivation, shear only along one of the 
older sets necessitating the generation of one new set in 
another direction. This model proposes at least two pe
riods of deformation even though undoubtedly related 
and occurring under the same stress system. Whe the r 
the kinking is one event or the result of a slip-lock 
mechanism cannot be positively determined. 

A stereonet plot of the fold axis of the kink bands 
displays a high degree of scatter but establishes a gen
eral S60°E trend plunging at 74° (Figure 29). 

To bet ter evaluate the (K 2 + K 3 ) and K-, trends, a 
histogram was prepared of the relative movements indi
cated by the bands (Figure 30). The broad scatter of data 
indicated by Figure 29 suggests that some kink band 
planes belonging to one trend were included in the 
other. Since there is no way of determining which trend 

Figure 31 . Schematic sketch indicating possible relationships be
tween diabase dike emplacement and suggested zones of dilafancy as 
interpreted from kink band data. 

Figure 32. Schematic sketch indicating possible original shear direc
tions and dike orientation along trends of indicated dilatancy. 
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tures can be explained using proposed Keweenawan 
stresses strongly suggests that Keweenawan tectonics 
followed Archean patterns. 

Figure 31 is a diagrammatic sketch of a highly ideal
ized kink. Field observations suggest that the schistose 
rocks connecting the flanks or walls of the band trend at 
right angles or at a very high angle to the flanks. A right 
angle relationship is indicated on the diagram (Figure 
31). Onto this diagram were transferred the trend direc
tions of the Keweenawan diabase dikes (see Figure 9). 
Dike trend D 3 parallels the kink direction of K-^ and the 
(DT + D 2 ) trend generally lies parallel to the kink direc
tion of (K 2 + K 3 ) . Since both (DT + D 2 ) a n d ( K 2 + K 3 ) 
represent the averages of two trends on their respective 
diagrams, the presence of two similar trends on both 
diagrams in the same general position suggests a possi
ble correlation. The ease with which trends of kink 
bands and trends of diabase dikes of Keweenawan age 
can be correlated supports the proposal that the kink 
bands are likely of Keweenawan age in development. 
The angle between (D^ + D 2 ) and D 3 is approximately 
50° suggesting an apparent conjugate dike set. How
ever, since the transverse directions in the kink bands 
have been rotated during compression along with the 
kink band itself, this appearance of a conjugate dike set 
is an apparent one only. Assuming that the kink bands 
were an original conjugate set oriented 60° apart, the 
dikes occupying the transverse directions of the kink 
bands would trend approximately N30°E and S58°E if 
unrotated. This would place the dikes at approximately 
102° apart and eliminate t h e appearance of being a con
jugate set (Figure 32). Therefore dike rotation is sug
gested to be on the order of 27°. 

Halls (1979b, p.502) using paleomagnetic tech
niques also recognized the possibility that some diabase 
dikes were rotated. He suggested that this rotation was 
due to meteori te impact (Halls 1979b, p.562). Since the 
shock event is much more recent than the emplacement 
of the Keweenawan dikes it is difficult to explain why 
some dikes are rotated and others are not using the im
pact model. The author prefers a tectonic model in 
which intrusion, volcanism and deformation spanned an 
interval of Keweenawan time in which early emplaced 
dikes were rotated in later deformation. Using paleo
magnetic data a dike rotation of up to 20° was proposed 
by Halls (1979b, p.570). The proposed dike rotation is 
comparable to that proposed by the author on the basis 
of dike geometry. 

Some diabase dikes display extensive shearing 
within and along their contacts suggesting some adjust
ments while other dikes lack any evidence of significant 
deformation. Thus not all dikes are likely to have been 
rotated as is indicated by the paleomagnetic data of 
Halls (1979b). Presumably the dikes were not emplaced 
all at once but at various times during deformation and 
kink band formation, thus a highly variable degree of de
formation of the dikes would be anticipated depending 
in part on their relative age of emplacement and in part 
on tectonic adjustment. It appears that the diabase dikes 
were emplaced in areas of dilatancy or low pressure de

fined by the normals to the direction of kink band devel
opment. Presumably this emplacement took place con
comitant with Keweenawan volcanism. In addition the 
steep attitude of the kink band, and steep southeast to 
southwest plunge of their line of intersection and fold 
structures suggests that the compression is one of a pre
dominantly horizontal nature. Consequently the mafic 
magmas probably arose steeply from the southeast and 
southwest. 

STRUCTURAL TECTONIC SYNTHESIS 
Because of the complex tectonic history of the islands a 
brief summary of the proposed structural-tectonic his
tory is warranted. A brief chronological summary of 
events is given in Table 5. 

The earliest recognizable or suggested tectonic fea
ture is within the Archean. The coarse felsic pyroclastic 

Table 5. Chronology of tectonic and structural events in the Slate 
Islands area. 

POST-PENNSYLVANIAN 

Diatremes were emplaced and generated shock metamorphic struc
tures. 
PENNSYLVANIAN (300 Ma) 

Lamprophyre with carbonatitic affinity was emplaced on the southeast 
corner of Patterson Island. Earlier faults and/or shear zones may have 
undergone minor reactivation. 

KEWEENAWAN 1000-1250 Ma 

Kink band development, diabase dike emplacement into diiantant 
zones were concomitant with shearing and minor faulting, possibly ac
companying shortening in a northeast-southwest direction and diabase 
dike rotation. Keweenawan maficvolcanism, kink band formation and 
diabase dike emplacement were all coeval; not all diabase dikes were 
rotated. 

ANIMIKIE 1650-1900 Ma 

Possibly some weak, post-Gunflint tectonism gave rise to broad open 
folds in the Gunflint, and the subsequent angular unconformity with 
overlying Keweenawan. 
ARCHEAN (pre 2500 Ma) 
Stage 2 
The isoclinally folded supracrustal sequence was refolded into a 
steeply southwest plunging fold. Tectonic adjustments between Mor
timer and Patterson Islands produced a complex minor fold pattern 
and possibly some major faulting or shearing. Extension in the north
west-southeast direction gave rise to or enhanced the Mortimer Island 
anticline and developed the pattern of shear zones found on the island. 
This late Archean tectonic event accentuated clast elongation in the 
southwestern portion of the island and generated a penetrative axial 
planar schistosity, (S 2 ) . Quartz veins were rotated and locally shear 
folded. A possible second period of greenschist grade metamorphism, 
which localized gold mineralization in the zone of flexure, was associ
ated with this second period of folding. 

Stage 1 

Concomitant with volcanism, the supracrustal rocks collapsed into an 
isoclinally folded northeast-trending sequence. A penetrative schis
tosity was generated parallel to original bedding, accompanied by in
itial clast elongation and development of fracture cleavage. These are 
vertical extensional features. Metamorphism coeval with above gener
ated quartz veins which fill extensional or dilatancy structures.Con-
trolling structure for a site of Archean volcanism is unknown. Isoclinal 
folding is assumed to be parallel to and identical to that described by 
Walker (1967) on the mainland opposite the islands. 
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• rocks along the southeast side of Patterson Island sug
gest that this area was the site of Archean volcanism. 
Evidence is lacking as to what controlled the site of this 
volcanism such as rift, fracture, or continental margin. 
Collapse of the supracrustal rocks coincident with vol
canism generated the penetrative ST schistosity, frac
ture cleavage, and incipient felsic pyroclastic clast elon
gation in the plane of S 5 . These features likely reflect 
extension in the vertical direction. Coeval with this 
supracrustal collapse, greenschist grade of regional 
metamorphism occurred and the profuse development 
of quartz veins on Patterson and some of the smaller is
lands took place. These quartz veins generally fill exten
sion or dilatancy features. This tectonic regime likely 
created a northeast-trending, isoclinally folded, supra
crustal sequence similar to that described and mapped 
by Walker (1967) on the mainland and presumed by the 
author to extend to the offshore islands. 

During the late Archean or at least prior to 
Animikie Gunflint deposition, the islands underwent a 
second period of significant tectonic adjustment of local 
extent. By analogy with the Keweenawan, this late Ar
chean event likely reflects an essentially horizontal 
northeast-southwest compression and extension in the 
northwest-southeast direction. This deformation 
caused deformation and shear folding of the quartz 
veins in the Horace Cove area, generated the penetra
tive axial-planar S 2 schistosity, rotated the fracture 
cleavage in local areas, and modified the regional north
east lithologic trends locally to the northwest along the 
west side of Patterson Island. The compression-exten
sion and related fault or shear adjustments between 
Mortimer and Patterson Islands may have generated the 
complex minor fold pat tern between the two islands, 
and perhaps the suggested fold in the narrow neck con
necting the east and west portions of Mortimer Island. 
The northwest-southeast extension accompanying the 
northeast-southwest compression generated or en
hanced the anticlinal structures, the conjugate shears, 
the strike-slip shears, and low-angle, north-dipping 
shears found on Mort imer Island. This period of defor
mation accentuated clast elongation in the southwest 
part of the island suggesting or indicating a major fold 
structure superimposed on the earlier isoclinal folds 
and plunging steeply to the southwest. Clast elongation 
was in the " B " direction or parallel to the fold axis. 

The area was largely quiescent during the Animikie 
and presumably the area was part of a basin. The 
Animikie Gunflint Formation was laid down in angular 
unconformity with the penetratively deformed Archean 
at this time. The general spatial outcrop distribution and 
dip of the bedding suggests that the Animikie under
went at least a minor deformational phase to account for 
the presence of some broad open folds and angular un
conformity between itself and the Keweenawan vol
canic rocks. It is conjectural but Animikie rocks are not 
known east of the Slate Islands. Sibley quartzite and 
possibly Rove argillite clasts are present in the McKellar 
Creek diatreme but not in the Deadhorse Creek 
diatreme several miles northeast of McKellar (Sage 

1978a). Animikie rocks are not present around or within 
the Port Coldwell Alkalic Rock Complex (Sage unpub
lished data). Thus it would appear warranted to consider 
the possibility that the Big Bay-Ashburton Bay fault 
zone exerted control on Animikie sedimentation in this 
region of the Lake Superior Basin. 

During the Keweenawan the Archean stress system 
was re-activated and during this tectonic period the kink 
bands were developed. This stress system may have 
been continuous or of a slip-lock nature. Dilatancy in ex-
tensional directions controlled diabase dike emplace
ments and thus Keweenawan mafic volcanism. Highly 
variable degrees of faulting and shearing of diabase 
dikes suggest that deformation may have occurred si
multaneously with dike emplacement which undoubt
edly took place over some interval of time. The dikes 
emplaced earliest would be the most deformed. An al
ternative interpretation is that this tectonic event is 
post-diabase and was selective in its location leaving 
some dikes highly sheared and others untouched. 

The potassium-argon age of 300 Ma (D. Watkinson, 
Carleton University, Ottawa, personal communication, 
1977) on the lamprophyre dike with carbonatite affini
ties located on the southeast coast of Patterson Island 
suggests an early to middle Paleozoic (Pennsylvanian) 
event. The amount of deformation associated with this 
event is unknown, but presumably earlier structures un
derwent re-activation at this time. Post-Ordovician kim-
berlite is present south of Lake Superior in proximity to 
the extrapolated extension of the Big Bay-Ashburton 
Bay Fault (Cannon and Mudrey 1981). Minor tectonic 
activity and alkalic magmatism occurred along the Big 
Bay-Ashburton Bay Fault during the middle Paleozoic. 

Following the emplacement of the 300 Ma dike a 
diatreme event of unknown age took place. This event is 
likely a reflection of the fact that the islands occur on 
structures which appear to control the volatile-bearing 
alkalic rock-carbonatite intrusive events north of Lake 
Superior. 

The emplacement of these breccia dikes may have 
been controlled, in part, along the west coast of Patter
son Island by the Keweenawan-Archean unconformity. 
Along the east coast the control for diatreme emplace
ment is less obvious but likely related to north to north
east-trending fault zones lying east of Patterson Island. 
The author considers the diatreme emplacement event 
and the shock event the same. 

In Figure 33 the relative directions of movement as 
determined in this study of the Slate Island structures 
have been superimposed on the regional fault pattern of 
Hinze et al. (1966) and agreement between movement 
directions and the fault pattern is indicated. The west 
side south movement on the Big Bay-Ashburton Bay 
fault is identical to the west side south movement found 
at Chipman Lake 140 km north of the Slate Islands and 
along the extrapolated northern extension of this fault 
zone. At Chipman Lake this fault cuts Archean rocks 
and has been the locus of carbonatite diking and fenit-
ization (Sage et al. 1976). Horizontal displacement of 
the Archean stratigraphy at Chipman Lake is approxi-
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Figure 33. Faults of eastern Lake Superior (Hinze et al. 1966) with inferred directions of movement determined in this study. 

mately 0.8 km (Sage et al. 1976). The presence of alkalic 
rocks along this fault indicates that the Big Bay-Ashbur
ton Bay fault is a deep crustal fracture (Bailey 1974; 
Barker 1974). 

GEOPHYSICAL EXPRESSION 

Because of the structural complexity of the islands and 
regional setting a brief discussion of geophysical data 
pertinent to the geology of the island is warranted. 

The first geophysical survey of the islands was an 
aeromagnetic and electromagnetic survey flown in 1960 
with a northwest-southeast pattern at a 0.4 km (1/4 mile) 
spacing. The survey was flown by Canadian Aero Serv
ices Limited under contract to Kimberly-Clark Pulp and 
Paper Company Limited. The company at this time was 
actively investigating the islands for their gold and base 
metal potential and completed both surveys as part of 
their mineral evaluation program for the islands. 

In April, 1962, Spartan Air Services Limited under 
contract to the Ontario and federal governments flew 
an aeromagnetic survey over the islands with a series of 
north-south flight lines at a line spacing of approxi
mately 0.8 km (1/2 mile) (Map 2146G, O D M - G S C 
1963). This survey indicated a rather complex aeroma
gnetic pattern over the island. 

Neither the published aeromagnetic map 2146G 
(ODM-GSC 1963) nor the survey flown for Kimberly-
Clark Pulp and Paper Company Limited completely 
covers the water surrounding the islands and between 
the islands and the mainland. The lack of airborne mag

netic coverage of the submerged areas seriously ham
pers island to island correlation and the extrapolation of 
structural and lithologic data on the islands to that on 
the mainland. Of the two surveys, the one flown by Kim
berly-Clark Pulp and Paper Company Limited is the 
most useful since it was flown at a closer line spacing 
than the government survey as well as being perpen
dicular to lithologic trends on most of the islands. Both 
the government and company surveys are of little value 
for correlation along the west coast of Patterson Island 
where lithologic units strike northwest at an acute angle 
to the flight lines of the government survey and parallel 
to the company survey. 

The company survey clearly delineated a banded 
chert-magnetite horizon exposed on the east coast of 
Patterson Island and traced it approximately half way 
across the island where it apparently pinches out or de
velops a non-magnetic facies. The numerous weakly to 
moderately magnetic Archean intrusions and the abun
dant Keweenawan dikes have developed a confused and 
complex aeromagnetic pattern which cannot be inter
preted without close ground control on the geology. 

The electromagnetic survey failed to disclose any 
conductors and the in-phase and out-of-phase transfor
mations occurred principally over the water-land con
tact. The abundance of sulphides in some horizons and 
particularly within some of the felsic to intermediate 
rocks along the southeast coast of Patterson Island 
would suggest the advisability of repeating this survey. 

Aeromagnetic compilation maps ( O D M - G S C 
1965a, scale 1 inch to 4 miles; O D M - G S C 1970, scale 1 
inch to 16 miles) give a bet ter picture of the regional set-
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ting of the islands. Both maps include some aeromagne
tic data over the water between the islands and the 
mainland immediately to the north. Geologic data from 
the islands and the mainland between Terrace Bay and 
Marathon indicate however that lithologies and geo
logic structures on the mainland and the islands gener
ally trend northeast and that the unsurveyed area be
tween the islands and Ashburton Bay is the critical area 
for correlation purposes. This submerged region lacks 
airborne coverage needed for interpretive purposes 
even though direct evidence for tentative correlation 
with the mainland is indicated by the submerged ridge 
between the Slate Islands and Ashburton Bay, parallel 
to known structural trends. 

To unravel the complex geology of the Slate Islands 
an understanding of the regional setting of the islands is 
relatively important since the islands represent the 
junction of several structural and tectonic trends in the 
Lake Superior Basin. T h e position of the Slate Islands 
on the margin of the Lake Superior syncline, which in 
part forms a portion of the Midcontinental Gravity 
High, makes an evaluation of its geophysical regional 
setting relatively important (Weber and Goodacre 
1966). The Slate Islands themselves lie within a region 
of approximately -20 milligal gravity intensity, near the 
average value for the Lake Superior Basin. 

Using aeromagnetic data that terminated just west 
of the Slate Islands, Wold and Ostenso (1966, p.92) con
cluded that in western Lake Superior: (1) a major fault 
north of Isle Royale (Isle Royale fault) trends north and 
east and is down thrown on the north side; (2) a major 
fault just south of St. Ignace Island near Rossport trends 
southwest to the east end of Isle Royale and possibly 
joins with the Isle Royale fault; and (3) the area north
east of Isle Royale is essentially a graben. 

In eastern Lake Superior, Hinze et al. (1966, p.95) 
conducted similar aeromagnetic surveys and continued 
the structural interpretations of Wold and Ostenso 
(1966) eastward. The conclusions of Hinze et al. (1966, 
p.95, p. 106) were: (1) a fault on the north side of 
Michipicoten Island (Michipicoten Island fault) contin
ues southeast to Gargantua Point, parallel to the shore
line at a distance of 16 to 24 km and northwest towards 
Pic Bay, curving westward and passing immediately 
south of the Slate Islands on its way to the islands of 
Nipigon Bay; (2) the Keweenawan fault follows the 
Keweenawan Peninsula to the area just east of the pen
insula where a possible cross fault striking from Ashbur
ton Bay, Ontario, to Big Bay, Michigan, cuts the 
Keweenawan fault; and (3) the Big Bay-Ashburton Bay 
fault cuts the Isle Royale fault near Superior Shoal. The 
Big Bay-Ashburton Bay fault is represented by disrup
tions in the aeromagnetic pat tern over the lake and is 
thought to be down thrown on the east side (Hinze et al. 
1966, p. 106). Aeromagnetic data also suggests that the 
Big Bay-Ashburton Bay fault offsets the Michipicoten 
Island fault immediately south of the Slate Islands 
(Hinze et al. 1966, p. 107) and presumably the western 
extension of this fault would join with the fault of Wold 
and Ostenso (1966, p.92) just south of St. Ignace Island. 

Smith e t a l . (1966, p.181,182)on the basis of seismic data 
have concluded that the depth to the Mohorovicic dis
continuity increases from 20 km to 55 km or more, from 
western to eastern Lake Superior, with the deepest 
reading occurring over the northeast-trending Big Bay-
Ashburton Bay structure. The Big Bay-Ashburton Bay 
fault is interpreted by Hinze et.al. (1966, p . 105) to pass 
immediately south of the Slate Islands where it inter
sects the Michipicoten Island fault. This fault zone 
would intersect the north coast of Lake Superior in 
proximity to the Port Coldwell Alkalic Complex, the 
west margin of which lies on Ashburton Bay (Ayres et al. 
1970). Aeromagnetic maps 7088G and 7102G ( O D M -
GSC 1965a,b)and topographic features suggest that this 
linear structure continues inland until it reaches the 
Long Lac area, a distance of 140 km, and is character
ized by alkalic magmatic events (Port Coldwell, Killala 
Lake, and Chipman Lake) (Ayres et al. 1970). From the 
aeromagnetic data and maps of Lilley (1964) and Hinze 
et al. (1966, p. 103,107) it appears that the Port Coldwell 
complex is an inverted cone, which is elliptical in plan 
view with a long axis generally parallel to the strike of 
the Big Bay-Ashburton Bay fault; in all probability the 
complex lies in this fault plane. 

The work of Wold and Ostenso (1966) and particu
larly that of Hinze et al. (1966) indicates that the Slate 
Islands occur in proximity to the junction of two major 
fault systems, one of which continues onto the mainland 
and is characterized by alkalic magmatism. Such mag
matism is considered characteristic of deep seated up
per mantle or lower crustal events associated with major 
crustal rifting and low degrees of partial melting (Bailey 
1974, p. 148-150; Barker 1974, p . 168-167; Gast 1968, 
p. 1057). 

Halls and West (1971, p.628) reported additional 
seismic studies of the Lake Superior Basin and con
cluded that (1) the Keweenawan volcanic rocks did not 
accumulate in a single basin occupying all of Lake Supe
rior; in addition to the main basin between Isle Royale 
and Keweenawan Peninsula a smaller subsidiary basin 
occurs west of the Slate Islands; (2) the Michipicoten Is
land and Isle Royale faults previously discussed by 
Hinze et al. (1966) are down thrown on the north side; 
and (3) the contouring of Bayfield-Jacobsville Sand
stone thickness supports the interpretation that the Isle 
Royale and Keweenawan faults terminated against a 
northeast-striking fault in eastern Lake Superior (Big 
Bay-Ashburton Bay fault). In 1972 Halls (p. 1349) on the 
basis of seismic and aeromagnetic data postulated that a 
basement ridge in eastern Lake Superior extends from 
the Slate Islands to Superior Shoal over which the vol
canic rocks and younger sedimentary rocks are relatively 
thin and which divided the lake into eastern and western 
parts. This interpretation was based on the following ob
servations (Halls 1972, p. 1361-1362): (1) reversely mag
netized Osier volcanic rocks pinch out east of Copper 
Island towards the Slate Islands and are overlain by nor
mally magnetized flows; (2) the Slate Island Archean 
rocks are the farthest known projection into Lake Supe
rior; (3) linear magnetic minimums project southwest 
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from the Slate Islands to the Superior Shoal suggesting 
thinning or absence of the Keweenawan volcanic rocks; 
(4) seismic data suggests that the Bayfield-Jacobsville 
sandstones are thinner between the Slate Islands and 
Superior Shoal than they are farther west; and (5) sam
ples collected from the Superior Shoal indicate the 
presence of Keweenawan volcanic rocks. 

Additional support for a ridge crossing Lake Supe
rior is provided by the bottom topography map of Hough 
(1958). The ridge indicated by Hough (1958), and postu
lated by Halls (1972), also follows the strike and location 
of the Big Bay-Ashburton Bay fault zone recognized by 
Hinze et al. (1966) and undoubtedly the ridge and pro
posed faulting are closely related. 

White (1972, p.733) has postulated that a number of 
separate lava basins actually make up the Lake Superior 
synclinal structure and has interpreted the geologic and 
geophysical data to indicate that four of these basins ter
minate or pinch out along the trend of the indicated Big 
Bay-Ashburton Bay fault and ridge structure. 

To the west of the Slate Islands in the Nipigon Strait 
area, Halls (1974b, p . 1200) postulated that on the basis 
of paleomagnetic data an unconformity occurs in the 
Keweenawan volcanic rocks. Halls (1974a) completed a 
paleomagnetic study on the Keweenawan mafic vol
canic rocks on the west coast of Patterson Island and 
correlated this sequence with the lower portion of the 
Osier Group further west along the north shore of Lake 
Superior. Halls (1975) on the basis of paleomagnetic 
data postulated that the Slate Islands Keweenawan 
rocks had undergone a shock event of Grenville age 
which he proposed was caused by meteoric impact. 

In summation, geophysical, geologic, and topo
graphic evidence indicate that the Slate Islands are situ
ated at the junction of a number of features that are re
gional in scope. Geologic studies on these islands will 
undoubtedly provide a basis for interpretation of less ac
cessible portions of the Lake Superior basin. The sec
tions of this report dealing with alteration of both the 
Archean and Keweenawan rocks will be of aid to those 
planning geophysical studies in this region. 

An airborne magnetic survey of the islands at a line 
spacing of 1000 yards and a height of 425 m was com
pleted in 1979 and 1980, (Bengtson and Meyers 1981; 
Bengtson et al. 1981). Ground magnetometer, ship

board sonic profiling and reflection-refraction seismic 
surveys were completed in 1980 (Bengtson 1984). The 
study was started with the assumption that the islands 
are the product of meteor impact and al ternate models 
were not entertained. Bengtson (1984, p.28) attributed 
the bathymetric pattern of the lake bottom to the shock 
event without interpreting the geological trends estab
lished on the islands and nearby mainland. 

There has been relatively little erosion since 
Keweenawan time if the lateral injection of diabase 
across the penetrative schistosity can be taken to indi
cate a structural level of exposure where magmatic pres
sure is greater than lithostatic pressure. Earlier studies 
of deformation lamellae in quartz resulting from shock 
by Robertson and Grieve (1977) also indicated a rela
tively high level of structural exposure. The suggestion 
of significant uplift (Bengtson 1984) to form the islands 
needs confirmation. Bengtson (1984) proposed that fall
back breccia, sandstone and ejecta were present even 
though none of these units exist on the islands nor were 
they recognized in seismic data. 

Bengtson (1984, p.57, 58) indicated that the style of 
faulting near the islands is not known but assumed to be 
normal to be consistent with meteori te impact. The 
presence of a graben structure bounding the cryp-
toexplosion structure was also inferred since such 
grabens occur at other proposed impact sites but its 
presence at the Slate Islands was not established 
(Bengtson 1984, p.58). 

In examining the proposed faults (Bengtson 1984), a 
pattern evolves which is consistent with the faulting pro
posed by the author or previously established by Walker 
(1967) and numerous geophysical studies of the Lake 
Superior basin (see Halls and West 1971; Hinze et al. 
1966). Geophysical expression cannot be used by itself to 
distinguish an endogenous origin from an impact origin. 
The study needs expansion to be regional in scope, inte
grated with geology and then interpreted to establish if 
indeed the structures on and surrounding the islands are 
unique to the site. If the structures can be interpreted 
consistent with regional patterns an endogenous origin 
is suggested; if unique to the site of the Slate Islands an 
impact origin can be proposed. The geologic structure 
can at present be interpreted as consistent with regional 
structural trends and patterns. 
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MINERAL EXPLORATION 

In 1873 a mining claim of 102.7 acres was granted to 
Joseph Smith of Buffalo, New York, on the southeast 
coast of Patterson Island (files, Land Titles Section, 
Ontario Ministry of Natural Resources). A second min
ing claim consisting of 105.0 acres was later granted in 
1878 to Edward Tobie of Buffalo, New York, which cov
ered that portion of Mort imer Island now known as 
Lambton Cove. There is no record of prospecting work 
being done at this time and both claims were forfeited at 
a much later date (Land Titles Section, Ministry of 
Natural Resources). 

In 1882, James Colebrook Patterson of Windsor, 
Ontario, paid $9,793 for the remaining 9,793 acres of the 
islands (excluding the above mining claims) (Land Titles 
Section, Ministry of Natural Resources; Land Registry 
Office, Thunder Bay). 

Considerable prospecting work was being under
taken on the islands in 1899 (Bow 1899, p.95), and by 
1901 mining had begun on the northwest coast of Patter
son Island and had been in progress since 1899 (Bow 
1901, p.87-88). The islands at this time remained in pos
session of J.C. Patterson who was then Lieutenant Gov
ernor of Manitoba (Bow 1901, p.87). Mining operations 
at this time consisted of driving two adits 120 m apart at 
lake level on the northwest corner of "South Slate Is
land" (Patterson Island) (Bow 1900, p.87). The south 
tunnel (No. 1) is 7.5 m in length and the north tunnel 
(No. 2) is 48 m in length, with a 1.5 m crosscut at its end. 
At the time of mapping, decayed remains of two build
ings were present at the site. 

In 1901, A.P. Coleman visited the islands to investi
gate reports that iron deposits were present on the is
land but he failed to find any occurrences of economic 
interest. Coleman (1901, p. 137-138) did not mention the 
mining operations on the northwest coast and presum
ably these efforts had ceased by the time of this visit. 
Coleman (1901, p. 137-138) published the first geologic 
report on islands. 

In 1918, Parsons visited the islands to investigate re
ports of gold occurring on the islands. Parsons (1918, 
p . 163) examined 10 sites of quartz vein development, 
some of which had gold mineralization and noted that 
persons unknown had driven an adit on the east side of 
"Copper Harbour" (Lambton Cove), presumably for 
copper. This adit occurs at lake level and is 18 m long 
and has a water filled winze of 3 m depth at its terminus. 
The author has been unable to locate any records con
cerning this early work at Lambton Cove and presum
ably reference to this cove as Copper Harbour is derived 
from this early prospecting effort. The driving of this 
adit at Lambton Cove probably took place sometime af
ter Coleman's (1901) visit and before the visit of Parsons 
(1918). Parsons (1918) concluded from his investigation 
of the gold occurrences that the gold showing on the 

northwest corner of "St. Mary's Bay" (Horace Cove), 
known as the " F " vein, was the most promising. 

From 1960 to 1963 Kimberly-Clark Pulp and Paper 
Company Limited (presently Kimberly-Clark of Can
ada Limited) conducted a mineral exploration program 
of the islands to test two gold showings (G.L. Puttock, 
Kimberly-Clark of Canada Limited, unpublished geo
physical, geologic, and diamond drill data, personal 
communication, 1974). The main showing is on the 
northwest corner of "St. Mary's Bay" (Horace Cove) 
and the second occurs 240 m northeast of the St. Mary's 
Bay occurrence. The St. Mary's Bay occurrence is prob
ably the same one that was described by Parsons (1918) 
as the " F " vein and is known as the St. Mary's Bay zone 
in Kimberly-Clark of Canada Limited records. The 
showing northeast of "St. Mary's Bay" is known as the 
Cosen's showing. 

In 1960 the company contracted an aeromagnetic 
and electromagnetic survey of the island, at a 1/4 mile 
(0.4 km) line spacing (G.L. Puttock, personal communi
cation, 1974). In 1961 and 1962 trenching, bulldozing, 
stripping, sampling and geologic mapping was done by 
the company over both the St. Mary's Bay zone and 
Cosen's showing. At St. Mary's Bay stripping by bull
dozer to depths of 1.6 to 2.0 m covered an area of ap
proximately 18 900 m 2 ; at Cosen's showing 240 m to the 
north, approximately 5350 m 2 of similar stripping was 
completed (G.E. Parsons, consulting geologist, personal 
communication, 1976). Members of the geological crew 
had difficulty finding this old work which had become 
filled and overgrown since early 1960s. 

In 1963, Kimberly-Clark Pulp and Paper Company 
Limited formed the Slate Island Mining Company Lim
ited (The Northern Miner, September 19, 1963). Kim
berly-Clark Pulp and Paper Company Limited held a 
50% interest, Junior Frood Mines Limited 25%, Upper 
Canada Mines Limited 12.5% and Cadamet Mines Lim
ited 12.5% in this new company (Financial Post Survey 
of Mines, 1964, p. 169). In 1963 this company completed 
20 diamond drill holes, totalling an estimated 1974 m on 
the St. Mary's Bay zone (Puttock, personal communica
tion, 1974). This work disclosed variable, but locally very 
high-grade, gold mineralization in quartz veins of short 
strike length and over narrow widths of 2 to 10 cm. The 
two gold showings tested by Kimberly-Clark were vis
ited by members of this party but were found to be 
largely overgrown and not available for close examina
tion. Mineral exploration of the islands ceased with the 
termination of the efforts of Kimberly-Clark. 

In April 1973, finding the islands of no further use 
to them, the Kimberly-Clark of Canada Limited trans
ferred its rights to the islands back to the Crown. Sub
sequently, in September 1973 the islands were removed 
from staking pending an evaluation of their potential 
(Central Records, Ontario Ministry of Natural Re
sources). 
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As of 1988, the islands were closed to staking pend
ing further study. Those interested in working on the is
lands should contact the district office of the Ministry of 
Natural Resources in Terrace Bay to determine land 
status. 

Closs (1975) completed a reconnaissance stream 
sediment geochemical survey of Mortimer and Patter
son Islands. The -80 mesh fraction was analyzed for Cu, 
Pb, Zn, Co, Ni and Fe by atomic absorption spectro
photometry, for As by colormetric techniques and for 
Ag by emission spectrography. One anomalous value in 
zinc on Mortimer Island and two anomalous values in 
copper, one on Mortimer Island and one on Patterson 
Island, in excess of 1000 ppm were obtained and may 
warrant further investigation. 

At the west end of Mortimer Island, a number of Zn 
values were in excess of 240 ppm (Closs 1975). Copper 
values greater than 400 ppm also occur more commonly 
on the west end of Mortimer Island (Closs 1975). Ele
vated Zn (greater than 240 ppm) and Cu (greater than 
400 ppm) values are relatively limited in number and 
widely scattered on Patterson Island. 

Closs (1975) indicated that the island physiography 
is not well suited for reconnaissance geochemistry and 
negative results do not preclude the presence of 
mineralization. 

MINERAL DEPOSITS 

ASBESTOS 

The location of asbestos fibre on Francois Island sug
gests that the islands may have limited potential for an 
occurrence of this mineral commodity. The occurrence 
on the south side of Francois Island is in a pod of dark 
green, talcose, ultramafic rock 0.3 by 1 m and consists of 
irregular seams up to 1 cm in width. This mineral occurs 
in association with minor occurrence of ultramafic in
trusive rocks which are most common on Delaute Island 
and Mortimer Island. These islands consequently are 
considered to offer the best possibility for the occur
rence of an asbestos-bearing ultramafic body. Ground 
traversing by members of this field party has been suffi
cient to preclude the possibility of the presence of a 
large asbestos-bearing body but traversing has not been 
sufficiently detailed to rule out the possibility of a small 
ultramafic intrusion containing asbestos fibre of limited 
economic interest. The chances of locating such a de
posit are not high. 

C O P P E R 

Chalcocite (copper) mineralization in narrow carbonate 
stringer veins (less than 0.3 m wide) within the 
Keweenawan volcanic flow rocks on the west side of 
Mortimer Island is too scattered and sparsely distrib
uted to be of any economic interest. No evidence was ob
served of the presence of copper mineralization similar 
to that which occurs in similar rocks in Michigan and on 
the east coast of Lake Superior. The lack of significant 

mineralization and very localized occurrence of these 
rocks on the island means that there is little possibility of 
finding significant economic mineralization in the 
Keweenawan rocks. 

IRON 

Where examined, the Archean iron formation and 
Animikie iron formation are generally of narrow width 
(less than 18 m) and of low iron content. There is a gen
eral lack of significant aeromagnetic anomalies that 
would suggest the presence of large accumulations of 
iron formation. Consequently, the possibility of there 
being iron deposits of economic interest on the island is 
considered minimal. 

SULPHIDES 

The Archean felsic metavolcanics on Patterson Island 
and some of the smaller islands to the northeast are of 
the type recognized by exploration geologists as poten
tially favourable host rocks for massive sulphide miner
alization. The airborne geophysical surveys of Kim
berly-Clark Company Limited did not completely take 
into account the geologic structure of Patterson Island 
which has the best potential for sulphide mineralization 
of economic interest. The surveys are more effective 
over the eastern portions of the island where they were 
run normal to the stratigraphy but on the western por
tion the survey is of limited value for lithologic correla
tion or mineral search since they parallel the structure. 

One well exposed pyrite occurrence occurs on the 
east side of Lambton Cove and has been tested by per
sons unknown. Grab samples of massive sulphides taken 
by the field party from the adit returned 0.11% copper 
and 0.28% zinc (analysis by Geoscience Laboratories, 
Ontario Geological Survey). In the cliff face northeast 
of the adit, massive and disseminated sulphides are pre
sent. This zone is 15 m wide with a 2.5 m band of argillite 
on the south flank containing the richest accumulation. 
The exposure is highly sheared and could not be traced 
to the top of the cliff face. The zone consists dominantly 
of brecciated mafic metavolcanics. The mineralization is 
generally erratic in distribution within the metavol
canics and the principal concentration is within the ar
gillite. The argillite bedding appears to strike due east 
and dip vertically. The argillite soils the fingers and is 
presumed to be graphitic in nature. Within the argillite a 
zone 50 cm wide consists of flattened spheroids of pyrite. 
Some of these structures are zoned with finely crystal
line cores and coarsely crystalline rims about 0.5 mm 
thick. The iron sulphide spheroids are up to 1.5 by 3.0 cm 
in size. The Lambton Cove sulphide occurrence is typi
cal of the very minor sulphide bearing exposures on 
Mortimer Island. 

A shear zone in felsic metavolcanics on the south
east coat of Patterson Island locally contains lenses of 
nearly massive pyrite, up to 75 cm thick. This zone 
strikes northeast, dips 60° south and has been traced for 
approximately 60 m along the coast. This material is 
deeply weathered and iron sulphate encrustations were 
identified as rozenite by X-ray diffraction (Geoscience 
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Laboratories, Ontario Geological Survey. A thirty ele
ment spectrographic analysis of sulphide samples from 
this zone disclosed no mineralization of economic inter
est. 

Another occurrence of sulphide mineralization in 
association with felsic metavolcanics is present on the 
north side of Dupuis Island. A zone of nearly massive 
pyrite 40 cm wide, striking N27°E and dipping south
east, consists of spherical pyrite concretions. A thirty 
element spectrographic analysis of samples from this ex
posure indicated no mineralization of economic inter
est. 

Massive pyritic float with traces of chalcopyrite was 
found on the beach of Patterson Island east of Cove Is
land. 

GOLD 

The potential for gold mineralization in the Archean 
rocks of the islands is very good. T h e islands and particu
larly Patterson Island contain abundant quartz veining 
which is known to host the gold mineralization found at 
"St. Mary's Bay" (Horace Cove) and at the Cosen's 
showing. Testing of these veins throughout the island for 
their gold content is warranted. The values encountered 
by Kimberly-Clark Pulp and Paper Company Limited 
on the St. Mary's Bay zone are of definite economic in
terest and this showing would undoubtedly be undergo
ing additional testing at the moment if the area was 
presently open to examination. While diamond drilling 
has been completed by Kimberly-Clark on the St. 
Mary's Bay zone, the Cosen's showing to the northeast 
which also contains some high grade gold mineralization 
has never been tested at depth. 

As shown on Figures 34 and 35 (Chart A back 
pocket) the gold-bearing, quartz-carbonate veins of St. 
Mary's Bay zone and Cosen's showing display a strong 
southwest strike. Since the host rocks of the veins are 
folded into a northwest-trending sequence, these veins 
are actually approximately normal to stratigraphy as was 
observed in several places along the east coast of Patter
son Island. Some evidence for shear folding of the 
quartz veins is indicated at the St. Mary's Bay zone (Fig
ure 34) by the irregular sawtooth pattern of some of the 
veins (Photo 18). The vein orientation normal to stratig
raphy, schistosity (Si), pyroclastic clast elongation, and 
parallel to the fracture cleavage are generally consistent 
with emplacement in dilatancy fractures derived by ver
tical extension (Schwerdtner 1974) which is likely cor
relative with the earliest period of deformation on the 
island. 

The quartz veins of the St. Mary's Bay zone and 
Cosen's showing occupy the inflection point in the ma
jor fold structure on Patterson Island, presumably a po
sition of dilatancy. 

Nichols (1963, p.20) was the first to recognize the 
fact that gold-bearing quartz veins on Patterson Island 
occurred in the nose of a fold. These mineralized veins 
were interpreted to occupy shear and tension fractures 
(Nichols 1963, p.37). 

Based on samples and descriptions by G.E. Parsons 
(consulting geologist, personal communication, 1974), 
under whose direction the exploratory work for Kim
berly-Clark Pulp and Paper Company Limited was com
pleted in the St. Mary's Bay area, gold mineralization 
occurs in three ways. These are (1) in association with 
pyrite within the quartz-carbonate veins; (2) as flakes 
and thin sheets along the flanks of the quartz-carbonate 
veins; and (3) as thin sheets or flakes along schistosity 

Photo 18. Shear-folded quartz veins in sericite schist at St. Mary's Bay zone. Highest gold values appear to be in the more complexly folded 
quartz veins. Location P46. 
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planes of the rocks enclosing the quartz-carbonate 
veins. 

During routine mapping of the islands, quartz vein 
attitudes were routinely measured and grab samples 
were taken. The assay results generally returned nil to 
insignificant values except for the St. Mary's Bay zone, 
where assays of 0.5 ounces per ton over widths of 2-3 cm 
were obtained. Figures 34 and 35 show assays and plans 
of veins for the St. Mary's Bay zone and the Cosen's 
showing (from maps prepared by G.E. Parsons for Kim
berly-Clark Pulp and Paper Company Limited). 

The quartz veins vary from tabular, lensoid, clearly 
defined veins to irregular anastomosing structures with 
no clearly discernible attitude. An average of 98 clearly 
definable veins gave an average width of 10.7 cm and a 
length of 5.5 m. Reddish-brown, coarse-grained carbon
ate is a ubiquitous, accessory to dominant mineral and 
pyrite is common to abundant. Rarely, black needle-like 
crystals of tourmaline were noted. 

A contoured stereonet plot of 167 quartz vein atti
tudes (Figure 36) indicates a rather broad spread of atti
tudes with one and possibly two maxima. O n e maxima 
(Q 2 ) , the strongest, defines a N70°E vein set dipping ap
proximately 60° southeast. The second maxima (Q n ) de
fines a N35°E vertically dipping vein set. The intersec
tion of these two trends would define a lineation striking 
S30°W plunging about 14° southwest. 

The diagram was plotted using all the vein attitudes 
measured on the island. In fact the island comprises 

N 

Figure 36. Contoured stereonet plot on lower hemisphere of quartz 
vein attitudes from 167 data points. 

several domains and the veins for each domain should 
be plotted and interpreted separately. On the southeast 
corner of Patterson Island the veins occur approxi
mately normal to the strike of the schistosity. On the 
southwest coast the veins parallel the schistosity but are 
roughly normal to lithologic trends. On the east and 
southeast coast the veins are commonly straight but are 
convolutely shear folded and perhaps partly rotated in 
the area of St. Mary's Bay zone. The veins appear to be 
of Archean age and were developed prior to the Ar
chean folding. 

Quartz veins are more common in the more altered 
rocks of Patterson and Leadman Islands than in the less 
altered rocks of Mort imer Island. This spatial associa
tion with highly altered rocks, lack of magmatic source, 
and location in positions of extension or dilatancy (nor
mal to original schistosity S ^ is consistent with the 
metamorphic vein-forming model proposed by Boyle 
(1961) for the Yellowknife area. 

Nichols (1963) described the gold-bearing veins in 
St. Mary's Bay zone as consisting of quartz, pyrite and 
siderite with a northeast strike. The veins are commonly 
less than 100 feet long and vary from 1 to 5 inches in 
width (Nichols 1963). Little alteration was reported to 
be present (Nichols 1963). The gold mineralization was 
related to an unexposed granite intrusion by Nichols 
(1963) but there is no evidence of such an intrusion 
nearby or at depth. 

RECOMMENDATIONS TO THE 
PROSPECTOR 
There is potential for an economically feasible gold de
posit on the island and previous work on the gold show
ings has not adequately tested their viability. In addi
tion, both the St. Mary's Bay zone and Cosen's showing 
appear to occur at the approximate location of the axial 
plane or inflection in strike of the lithologic units from a 
southwest to a northwest trend. Prospecting along the 
trend of this inflection may be warranted. 

The search for base metals on the island has been 
minimal and former airborne geophysical surveys were 
inadequate to test base metal potential. In light of the 
occurrence of rock types on the islands known to be 
favourable for base metal mineralization, adequate geo
physical and surface evaluation followed by diamond 
drill testing of any anomalous areas is warranted. As 
concepts and techniques change, testing of the islands 
may be periodically justified. 

The land status of the islands should be confirmed 
through the district office of the Ministry of Natural Re
sources. 
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Appendix A—Petrographic Descriptions, Chemical Analyses and 
Normative Compositions of Lithologic Units of the Slate Islands. 

Table A - l . Petrographic and field descriptions of whole-rock 
samples from Slate Islands. 

Ref . N o . 1 
S a m p l e N o . S L 2 - 3 9 C 

Mafic metavolcanics. 

Field Description. Massive to pillowed, variolitic, with variolites up to 
7 mm in diameter. Map unit lh . 

Petrographic Description. Euhedral plagioclase crystals (calcic) are 
partially saussuritized and set in a groundmass of chlorite and ex
tremely saussuritized plagioclase. The rock is slightly variolitic. Minor 
stringers of carbonate and amphibole are present. 

Ref . N o . 2 
S a m p l e N o . S L 3 - 2 3 

Mafic metavolcanics. 

Field Description. Massive, fine grained, greenish weathering. Map 
unit la . 

Petrographic Description. Fine grained clinopyroxene and laths of pla
gioclase exhibit a former diabasic texture. Minor amounts of anhedral 
quartz, chlorite (penninite) and opaques are present. 

Ref . N o . 3 
S a m p l e N o . S L 1 0 - 1 5 

Mafic metavolcanics. 

Field Description. Very fine grained. Sample taken from core of pillow 
structure in mafic metavolcanics. Map unit la . 

Petrographic Description. Fine grained, subhedral clinopyroxenes and 
laths of calcic plagioclase, are mottled with carbonate. Locally the pla
gioclase shows a variolitic texture. Minor stringers of carbonate are 
present. 

Ref . N o . 4 
S a m p l e N o . S L 1 0 - 4 5 

Plagioclase-carbonate rock. 

Field Description. Very fine grained, aphanitic, tan to buff clast in dark 
green chloritic matrix. Probably a mafic flow breccia. Sample from a 
clast. Map unit Id. 

Petrographic Description. The carbonate pseudomorphs the 
clinopyroxene (relict cleavage traces), mottles the plagioclase, and also 
occurs as stringers. Minor amounts of quartz, opaques, and chlorite 
are present. 

Ref . N o . 5 
S a m p l e N o . S L 1 0 - 8 2 

Mafic metavolcanics. 

Field Description. Very fine grained, aphanitic, pillowed. Sample 
taken from core of pillow structure. Map unit l c . 

Petrographic Description. Plagioclase occurs in variolitic structures 
and is extremely saussuritized (cloudy appearance). Minor anhedral 
quartz is present. Some veinlets and stringers of penninite are associ
ated with carbonate. 

Ref . N o . 6 
S a m p l e N o . S L 1 8 - 5 B 

Mafic metavolcanics. 

Field Description. Very fine grained, aphanitic, medium green weath
ering. Sample from core of pillow structure. Map unit l c . 

Petrographic Description. Carbonate pseudomorphs the larger plagio
clase crystals and also occurs as stringers and finer-grained, irregular 

masses. Fine grained plagioclase and some chlorite are present. Minor 
anhedral quartz is fractured. Minor anhedral grains of chlorite are 
penninite. 

Ref . N o . 7 
S a m p l e N o . S L 1 8 - 7 

Mafic metavolcanics. 

Field Description. Very fine grained, medium green weathering, 
aphanitic or pillowed. Sample from core of pillow structure. Map unit 
l c . 

Petrographic Description. Abundant fine- to medium-grained laths of 
saussuritized plagioclase and some chlorite are the main minerals. In
terstitial clinopyroxene (augite?) occurs mostly as subhedral crystals. 
Minor stringers of carbonate are present. 

Ref . N o . 8 
S a m p l e N o . S L 1 8 - 2 2 

Mafic metavolcanics. 

Field Description. Very fine grained, medium green weathering, pil
lowed. Sample from core of pillow structure. Map unit l c . 

Petrographic Description. Laths of plagioclase and chlorite with a 
slight development of a variolitic texture. Locally plagioclase is pseu-
domorphed by carbonate. Carbonate also occurs as scattered, irregu
lar masses and a few stringers. Abundant clinopyroxene is prismatic 
and anhedral. Some anhedral quartz is present. 

Ref . N o . 9 
S a m p l e N o . S L 1 8 - 4 0 

Dunite. 

Field Description. Reddish brown weathering, fine grained, massive, 
possibly a flow rock (?). Map unit 4g. 

Petrographic Description. Euhedral to subhedral olivine crystals are 
slightly serpentinized and highly altered by carbonate. The carbonate 
forms the boundary between the crystals and mottles the crystals ir
regularly and along fractures. 

Ref . N o . 1 0 
S a m p l e N o . S L 1 2 - 1 5 9 A 

Mafic metavolcanics. 

Field Description. Very fine grained, reddish to medium green weath
ering, massive to schistose. Rock is homogeneous and contains dark 
green chlorite spots up to 4 mm in diameter. Map unit l b . 

Petrographic Description. Plagioclase occurs as euhedral po
rphyroblasts with inclusions of a more calcic plagioclase. Groundmass 
consists of numerous fine grained laths of saussuritized plagioclase 
with minor, interstitial quartz and clinopyroxene all in a slight align
ment hinting at schistosity. Abundant carbonate partially pseudo
morphs and mottles the plagioclase. Occasional medium-grained laths 
and crystal aggregates of chlorite are present. 

Ref . N o . 1 1 
S a m p l e N o . S L 2 0 - 3 0 A 

Mafic metavolcanics. 

Field Description. Very fine grained, aphanitic, highly schistose, light 
to medium green. Sample taken from the core of a pillow structure. 
Map unit l c . 

Petrographic Description. Very fine grained plagioclase and chlorite 
(minor opaques) exhibit a schistose texture. One large phenocryst of 
clinopyroxene shows polysynthetic twinning. Some irregular patches 
of carbonate. 
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Ref . N o . 12 
S a m p l e N o . S L 2 0 - 3 7 

Mafic metavolcanics. 

Field Description. Greenish black weathering, schistose, from amyg
daloidal layer. Sample is homogeneous chlorite schist with scattered, 
< 0 . 5 mm, plagioclase feldspar phenocrysts. Map unit l e . 

Petrographic Description. The rock is mostly chlorite with small grains 
of quartz and plagioclase. The chlorite exhibits a schistose texture. 
Carbonate occurs as numerous, irregular masses (some possible pseu
domorphs of plagioclase). 

Ref . N o . 1 3 
S a m p l e N o . S L 2 0 - 4 0 B 

Mafic metavolcanics. 

Field Description. Grey green weathering, amygdaloidal, schistose. 
Sample was taken from a homogeneous, non-amygdaloidal area. The 
amygdaloids in the area range from up to 2 cm in maximum dimension. 
Map unit l e . 

Petrographic Description. Schistose chlorite with very fine grained 
quartz and plagioclase. Roughly elongate masses of carbonate parallel 
the schistosity. 

Ref . N o . 1 4 
S a m p l e N o . S L 2 0 - 5 3 

Mafic metavolcanics. 

Field Description. Schistose, amygdaloidal. Some 2 - 3 mm dark green 
chlorite spots suggest former phenocrysts. Amygdaloids are up to 1 
cm. Sample was taken from non-amygdaloidal area of outcrop within 
homogeneous chlorite schist. Map unit l e . 

Petrographic Description. The rock consists mostly of saussuritized 
laths of plagioclase somewhat aligned and locally showing a former 
diabasic texture. Minor carbonate mottles the plagioclase. Laths and 
crystal aggregates of chlorite define a schistosity. Minor interstitial 
quartz is present. 

Ref . N o . 1 5 
S a m p l e N o . S L 2 8 - 5 B 

Chloritic Schist. 

Field Description. Very fine grained. Sample from the core of a pillow 
structure within the only pillowed unit found on Patterson Island. Map 
unit l c . 

Petrographic Description. Chloritic schist with abundant saussurite al
teration; minor interstitial quartz is present. 

Ref . N o . 1 6 
S a m p l e N o . S L 2 8 - 7 B 

Chlorite-carbonate schist. 

Field Description. Very fine grained aphanitic. Sample from the core 
of a pillow structure within the only pillowed unit on Patterson Island. 
Map unit l c . 

Petrographic Description. The rock consists of aphanitic chlorite and 
carbonate, and is schistose. Minor porphyroblasts of chlorite (up to 5 
mm) are present. 

Ref . N o . 1 7 
S a m p l e N o . S L 4 - 1 2 

Felsic metavolcanics. 

Field Description. Buff to pink weathering, massive to weakly schis
tose, homogeneous. Map unit 2e. 

Petrographic Description. The rock is siliceous and consists of fine 
grained quartz, feldspar and carbonate. It is texturally homogeneous. 
Plagioclase phenocrysts are extremely altered (carbonatization and 
saussuritization). Irregular porphyroblasts of carbonate are bordered 
with a cloudy, opaque mineral (possibly limonitic staining) which also 
occurs as veinlets. Minor euhedral chlorite is present. 

Ref . N o . 1 8 
S a m p l e N o . S L 6 - 2 4 G 

Plagioclase-sericite schist. 

Field Description. Light brown weathering, weakly schistose, very fine 
grained, very homogeneous. Map unit 2a. 

Petrographic Description. The rock is fine grained, schistose and con
sists of quartz and sericite with minor carbonate as elongate masses. 
The schistose matrix is bent around altered phenocrysts of plagioclase. 
Opaque phenocrysts are euhedral and have pressure shadows of 
quartz. 

Ref . N o . 1 9 
S a m p l e N o . S L 1 2 - 1 1 1 A 

Quartz, carbonate, sericite schist. 

Field Description. Very fine grained, reddish-brown weathering, ho
mogeneous and contains dark green chlorite spots up to 4 mm in di
ameter. Map unit 2e. 

Petrographic Description. The rock consists of quartz, carbonate (with 
ferruginous staining) and sericite with a poorly developed schistosity. 
Carbonate occurs as numerous, irregular masses and replaces minor 
clinopyroxene. Plagioclase occurs as subhedral phenocrysts and also is 
fine grained in the matrix. 

Ref . N o . 2 0 
S a m p l e N o . S L 1 2 - 1 9 9 C 

Sericite schist. 

Field Description. Pinkish brown, homogeneous, probably a flow 
rock. Map unit 2d. 

Petrographic Description. The rock is a sericitic schist with numerous 
subhedral carbonate porphyroblasts (0.2 mm), minor veinlets and 
blebs of quartz, carbonate. 

Ref . N o . 2 1 
S a m p l e N o . S L 1 4 - 9 6 C 

Carbonate-sericite schist. 

Field Description. Schistose, pink to buff weathering, with feldspar 
phenocrysts up to 1 mm. Rock is probably a volcanic flow rock. Map 
unit 2f. 

Petrographic Description. Well foliated schist with abundant oblate 
porphyroblasts of carbonate (0.5 mm in size). 

Ref . N o . 2 2 
S a m p l e N o . S L 2 0 - 6 C 

Chlorite-plagioclase-sericite schist. 

Field Description. Very fine grained aphanitic, felsic volcanic flow 
breccia with clasts up to 68 by 52 cm. Rock weathers reddish brown to 
buff. Sample taken from a clast characteristic of the unit. Map unit 2a. 

Petrographic Description. The rock is a sericite schist with euhedral 
phenocrysts of plagioclase with abundant sericite alteration, and nu
merous subhedral porphyroblasts of chlorite, carbonate, quartz and 
opaques. The few opaque porphyroblasts have pressure shadows. 

Ref . N o . 2 3 
S a m p l e N o . S L 2 4 - 1 7 B 

Sericite schist. 

Field Description. Very fine grained, red rhyolite clast from rhyolite 
flow breccia. Map unit 2b. 

Petrographic Description. The rock is a well foliated sericite schist 
with phenocrysts of plagioclase and irregular masses of carbonate. 

Ref . N o . 2 4 
S a m p l e N o . S L 2 4 - 4 2 K 

Plagioclase-sericite schist. 

Field Description. Red weathering, very fine grained aphanitic, 
rhyolite clast from rhyolite flow breccia. Map unit 2a. 

Petrographic Description. The rock consists of fine grained quartz, 
sericite, chlorite, and feldspar; it is slightly schistose with numerous, 
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euhedral phenocrysts of plagioclase. One crystal shows zoning. Feld
spars are altered to sericite and saussurite. Minor patches of carbonate 
are present. 

R e f . N o . 2 5 
S a m p l e N o . S L 2 4 - 4 2 M 

Plagioclase-sericite schist. 

Field Description. Light apple green weathering, very fine grained 
aphanitic, rhyolite clast from rhyolite flow breccia. Map unit 2a. 

Petrographic Description. The matrix (85% of the rock) consists of 
fine grained quartz, sericite and feldspar; it is schistose and contains 
numerous phenocrysts of sericitized plagioclase (with evidence of zon
ing), and minor anhedral quartz and carbonate. Some of the plagio
clase exhibits vague pressure shadows. Some euhedral chlorite (pen-
ninite) is present. 

Ref . N o . 2 6 
S a m p l e N o . S L 2 8 - 9 B 

Sericite schist. 

Field Description. Light grey green weathering, dacite flow breccia. 
Sample is a very fine grained clast taken from the flow unit and repre
sents dominant clast type. Map unit 2a. 

Petrographic Description. The rock consists of fine grained chlorite 
and sericite with minor, irregularly shaped masses (fine grained) of car
bonate. Numerous capillary veins of cloudy carbonate cut through the 
section. 

Ref . N o . 2 7 
S a m p l e N o . S L 2 8 - 1 0 C 

Plagioclase-carbonate-chlorite-sericite schist. 

Field Description. Reddish brown to brown weathering, volcanic flow 
breccia with clasts up to 3 by 2 m. Sample is very fine grained aphanitic 
clast representative of the dominant clast type within this unit. Map 
unit 2b. 

Petrographic Description. The rock consists of schistose chlorite and 
sericite with minor fine grained quartz and plagioclase wrapped 
around the few phenocrysts of altered plagioclase. Abundant carbon
ate occurs as irregular patches, fine to medium grained, and also as 
cloudy veinlets. Numerous aphanitic opaques with Fe oxide staining 
are scattered throughout. 

Ref . N o . 2 8 
S a m p l e N o . S L 2 8 - 1 2 

Quartz-feldspar-chlorite-sericite schist. 

Field Description. Reddish brown weathering, flow banded dacite to 
rhyolite, very fine grained. Map unit 2e. 

Petrographic Description. The rock is schistose and consists of quartz, 
feldspar, chlorite and sericite (with radiating structures); it is clouded 
with abundant iron oxide staining. A few veinlets of carbonate, the odd 
porphyroblast of carbonate and phenocryst of plagioclase are present. 

Ref . N o . 2 9 
S a m p l e N o . S L 2 8 - 2 3 

Sericite schist. 

Field Description. Light grey green weathering, flow breccia. Sample 
is a very fine grained clast taken from the flow unit and represents 
dominant clast type. Map unit 2a. 

Petrographic Description. The rock consists of aphanitic, schistose 
sericite and chlorite with some quartz and feldspar. It contains scat
tered, subhedral porphyroblasts of carbonate with Fe oxide staining. 
Minor, extremely saussuritized phenocrysts of plagioclase and a few 
stringers of quartz are present. 

Ref . N o . 3 0 
S a m p l e N o . S L 2 9 - 3 6 

Quartz-plagioclase-sericitic schist. 

Field Description. Fine grained, homogeneous, schistose quartz-feld
spar porphyry. Rock weathers a reddish brown. Map unit 5d. 

Petrographic Description. Schistosity is developed in an aphanitic ma
trix of sericite, quartz and feldspar. Sericitized phenocrysts of plagio
clase are abundant. Smaller phenocrysts of chlorite and quartz are mi
nor. Some carbonate alteration mottles the section. 

Ref . N o . 3 1 
S a m p l e N o . S L 3 0 - 3 1 C 

Quartz-feldspar-sericite schist. 

Field Description. Fine grained, grey white weathering, aphanitic, ho
mogeneous, schistose rhyolite. Map unit 2d. 

Petrographic Description. The matrix is slightly schistose and consists 
of quartz, sericite and feldspar. Matrix is bent around phenocrysts of 
saussuritized plagioclase (subhedral). Irregular patches of carbonate 
are associated with the plagioclase. 

Ref . N o . 3 2 
S a m p l e N o . S L 3 1 - 4 9 

Feldspar-sericite schist. 

Field Description. Light green, very fine grained, homogeneous, 
aphanitic, moderately schistose rhyolite. Map unit 2e. 

Petrographic Description. Well developed sericite, quartz feldspar 
schist is bent around numerous saussuritized plagioclase phenocrysts. 
There are vague indications of original zoning in some of the 
phenocrysts. Irregular masses of carbonate are associated with some of 
the plagioclase (central area of phenocryst). 

Ref . N o . 3 3 
S a m p l e N o . S L 6 - 1 6 A 

Plagioclase-chlorite-quartz-sericite schist. 

Field Description. Feldspar porphyry clasts are set in a chloritic ma
trix The rock is a flow breccia and weathers reddish brown. 
Phenocrysts ar up to 5 mm in length. Sample from clast. Map unit l j . 

Petrographic Description. The rock has a quartz chlorite sericite schis
tose matrix Elongate clots of schistose sericite and quartz are bor
dered with chlorite. Porphyroblasts of carbonate are also bordered 
with chlorite. Irregular, aphanitic patches of carbonate are abundant 
throughout the matrix, as are phenocrysts of sericitized plagioclase 
with some pressure shadows. The matrix bends around the plagioclase. 

Ref . N o . 3 4 
S a m p l e N o . S L 6 - 3 4 

Feldspar porphyry. 

Field Description. Feldspar porphyry flow rock weathers mottled pink 
and green; pink feldspar phenocrysts are up to 5 mm across. Dark chlo
rite clots up to 4 - 5 mm along schistosity planes suggest former mafic 
phenocrysts. Rock may be a flow breccia and sample is taken from the 
center of one of the clasts. Map unit l j . 

Petrographic Description. Coarse-grained phenocrysts of extremely 
saussuritized and carbonatized plagioclase give the rock a dark cloudy 
appearance. Numerous elongate masses (fine grained) of carbonate 
parallel schistosity of matrix. The matrix is also extremely altered and 
composed of quartz, feldspar, chlorite and minor sericite. 

Ref . N o . 3 5 
S a m p l e N o . S L 6 - 5 8 B 

Plagioclase-sericite schist. 

Field Description. Schistose homogeneous feldspar porphyry weathers 
to a reddish brown and has phenocrysts up to 1 cm across. The unit is 
either a thick flow centre or sill. Map unit 2g. 

Petrographic Description. The matrix consists of schistose sericite, 
chlorite, quartz, feldspar and minor carbonate. The matrix is bent 
around coarse-grained phenocrysts of sericitized plagioclase with pres-
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sure shadows. Large porphyroblasts of carbonate always have associ
ated chlorite along the edge or scattered throughout. The odd 
phenocryst of polygonized quartz is present. 

Ref . N o . 3 6 
S a m p l e N o . S L 1 4 - 1 4 4 X 

Chlorite-feldspar-sericite schist. 

Field Description. Mottled bright red with green streaks, schistose, 
feldspar porphyry. Phenocrysts are up to 5 mm in length and bright 
orange-red in colour. Sample from non-amygdaloidal outcrop in a se
quence of amygdaloidal feldspar porphyry flow rocks. Chlorite mot
tled with dark green spots on a lighter background, suggests the former 
presence of a mafic phenocryst. Feldspar composes an estimated 6 0 % 
of the rock. Map unit 2g. 

Petrographic Description. Numerous, extremely sericitized, plagio
clase phenocrysts (up to 3 mm in size) are set in a schistose matrix of 
sericite, quartz and feldspar. Porphyroblasts and laths of chlorite are 
mottled with patches of carbonate. Specks of carbonate are scattered 
throughout matrix. Fe oxide staining of carbonate gives the section a 
buff colour. 

Ref . N o . 3 7 
S a m p l e N o . S L 1 1 4 - 1 4 6 X 

Chlorite-plagioclase-sericite schist. 

Field Description. Mottled bright red to orange-red and green, schis
tose, nonamygdaloidal, feldspar porphyry in a section of amygdaloidal 
and pyroclastic feldspar-porphyry flow rocks. Bright orange red feld
spar phenocrysts up to 3 mm are set in a mottled light and dark green 
chlorite schist which suggests the former presence of mafic 
phenocrysts. Feldspar composes an estimated 60% of the rock. Map 
unit 2g. 

Petrographic Description. Numerous phenocrysts of plagioclase 
(65%) are extensively altered with carbonate and sericite and set in 
schistose matrix of chlorite, sericite, quartz and feldspar. Minor aggre
gates of chlorite (up to 2 mm in size) are mottled with carbonate. Mi
nor Fe oxide staining. 

Ref . N o . 3 8 
S a m p l e N o . S L 2 0 - 2 4 B 

Chlorite-plagioclase-sericite schist. 

Field Description. Feldspar porphyry flow breccia with clasts up to 38 
by 34 cm. Some clasts have well developed reaction rims. The rock 
weathers mottled orange to pinkish green and has pink feldspar 
phenocrysts up to 6 mm in length and dark chloritic spots up to 5 mm, 
possibly after hornblende. Sample taken from centre of largest, most 
homogeneous clast. Map unit 2h. 

Petrographic Description. Phenocryst of plagioclase and chlorite are 
extensively sericitized (only minor in chlorite). Some of the plagioclase 
is pseudomorphed with carbonate. Matrix consists of sericite and an 
aphanitic, cloudy carbonate along with some chlorite. Texture is very 
schistose. The matrix also contains a few grains of plagioclase and some 
quartz. 

Ref . N o . 3 9 
S a m p l e N o . S L 1 4 - 1 2 6 

Quartz diorite. 

Field Description. Massive, fine to medium grained, grey-green weath
ering. Map unit 4a. 

Petrographic Description. The rock consists of euhedral, intensely 
saussuritized plagioclase, with clinopyroxene slightly altered to chlo
rite plus some crystal aggregates of chlorite. Interstitial quartz is pre
sent. 

Ref . N o . 4 0 
S a m p l e N o . S L 2 0 - 9 0 B 

Diorite. 

Field Description. Fine to medium grained, equigranular, massive. 
Map unit 4a. 

Petrographic Description. The rock consists mostly of extremely saus
suritized plagioclase with some porphyroblasts of chlorite with specs of 
carbonate. A few aggregates of relict clinopyroxene are altered to very 
fine grained amphibole (actinolite?) and chlorite. 

Ref . N o . 4 1 
S a m p l e N o . S L 2 9 - 7 1 B 

Quartz diorite. 

Field Description. Light grey-brown weathering, medium-grained, 
massive. Map unit 4a. 

Petrographic Description. The rock consists of intensely saussuritized 
plagioclase and calcic clinopyroxene, with very minor chlorite and 
sericite. Interstitial quartz in some places displays deformation lamel
lae. 

Ref . N o . 4 2 
S a m p l e N o . S L 2 4 - 5 B 

Quartz-feldspar-sericite-chlorite schist. 

Field Description. Schistose, greenish grey weathering, quartz feldspar 
porphyry with quartz phenocryst up to 4 mm (1%) and feldspar 
phenocrysts up to 5 mm long (5-10%). Map unit 5d. 

Petrographic Description. Plagioclase (sericitized) and quartz 
phenocrysts are set in a schistose matrix of quartz, feldspar, chlorite, 
sericite and carbonate which bends around them. Minor opaques and 
some crystal aggregates of chlorite are present. Minor small carbonate 
porphyroblasts. 

Ref . N o . 4 3 
S a m p l e N o . S L 2 4 - 1 2 

Quartz-feldspar-sericite schist. 

Field Description. Red weathering, schistose, homogeneous, quartz-
feldspar porphyry with quartz phenocrysts up to 4 mm and bright red 
feldspar phenocrysts up to 5 mm in sericite schist matrix. Map unit 5d. 

Petrographic Description. Quartz, carbonate and sericitized plagio
clase porphyroblasts are set in a matrix (80%) of quartz, sericite, feld
spar and carbonate with a well developed schistosity. Minor chlorite is 
present. A capillary vein of carbonate cuts the section. 

Ref . N o . 4 4 
S a m p l e N o . S L 2 4 - 4 8 

Plagioclase-sericite schist. 

Field Description. Bright red weathering feldspar phenocrysts are set 
in a dark green, chloritic matrix Rock is a feldspar porphyry with feld
spar crystals up to 5 mm in length, and very homogeneous. Map unit 5f. 

Petrographic Description. Numerous sheared and sericitized plagio
clase ( A n ^ ) phenocrysts are associated with large patches of carbon
ate. Very schistose matrix consists of quartz, feldspar, sericite, and car
bonate. 

Ref . N o . 4 5 
S a m p l e N o . S L 2 4 - 5 0 

Plagioclase-sericite schist. 

Field Description. Greenish pink weathering, schistose, homogeneous 
feldspar porphyry with feldspar phenocrysts up to 5 mm in length. Map 
unit 5f. 

Petrographic Description. Sericitized plagioclase (An4o) phenocrysts 
are sheared and have well developed pressure shadows. The matrix is 
highly schistose quartz, feldspar, sericite, chlorite and carbonate. 

Ref . N o . 4 6 
S a m p l e N o . S L 2 4 - 5 5 

Plagioclase-sericite schist. 

Field Description. Buff weathering, schistose, homogeneous feldspar 
porphyry with bright orange feldspar phenocrysts up to 3 mm in length. 
Map unit 5f. 

Petrographic Description. Sericitized and carbonatized phenocrysts of 
plagioclase and minor porphyroblasts of quartz and chlorite with car
bonate are set in a schistose matrix of sericite, chlorite, quartz, feldspar 
and carbonate. 

87 



OGS REPORT 264 

Ref . N o . 4 7 
S a m p l e N o . S L 2 4 - 6 8 B 

Plagioclase sericite, schist. 

Field Description. Buff weathering, feldspar porphyry with red feld
spar phenocrysts up to 4 mm long. Rock is schistose and homogeneous. 
Map unit 5f. 

Petrographic Description. Fractured and sericitized plagioclase 
phenocrysts have some poorly developed pressure shadows. Irregu
larly shaped patches and stringers of carbonate are scattered through
out the schistose matrix which consists of quartz, feldspar, sericite and 
minor chlorite. 

Ref . N o . 4 8 
S a m p l e N o . S L 2 4 - 7 1 A 

Plagioclase sericite schist. 

Field Description. Light green weathering, schistose, homogeneous 
feldspar porphyry with red feldspar phenocrysts up to 5 mm in length. 
Map unit 5f. 

Petrographic Description. Sericitized phenocrysts of plagioclase are 
fractured. The fractures are filled with sericite and quartz and most of 
the phenocrysts have well developed pressure shadows of sericite and 
quartz. Scattered patches of carbonate are present. The aphanitic 
schistose matrix consists of quartz, feldspar, sericite and minor chlo
rite. 

Ref . N o . 4 9 
S a m p l e N o . S L 2 4 - 9 5 

Plagioclase quartz carbonate sericite schist. 

Field Description. Bright red weathering, schistose, homogeneous, 
quartz-feldspar porphyry with quartz phenocrysts up to 2 - 3 mm 
(1-5%) and red feldspar phenocrysts up to 2 - 3 mm (10-15%). Map 
unit 5d. 

Petrographic Description. Plagioclase ( A n ^ ) phenocrysts are ex
tremely sericitized and minor oblate quartz phenocrysts show a re-ab
sorption relict texture. Granular carbonate is abundant throughout 
with phenocrysts and matrix Schistose matrix consists of quartz, feld
spar, sericite and chlorite. 

Ref . N o . 5 0 
S a m p l e N o . S L 6 - 3 0 P 1 

Plagioclase-quartz-carbonate-sericite schist. 

Field Description. Pink weathering, massive quartz feldspar porphyry 
with quartz phenocrysts up to 3 mm (3-4%) and feldspar phenocrysts 
up to 5 mm (15-20%). Map unit 5a. 

Petrographic Description. Plagioclase (An3s) phenocrysts are ex
tremely sericitized and oblate quartz phenocrysts show relict reabsorp-
tion. The schistose matrix (85%) consists of quartz, feldspar, sericite 
and abundant, irregular, patchy, fine grained carbonate. 

Ref . N o . 5 1 
S a m p l e N o . S L 2 4 - 8 4 

Quartz-feldspar porphyry. 

Field Description. Bright red weathering, massive quartz-feldspar por
phyry with quartz phenocrysts up to 3 mm (10%) and feldspar 
phenocrysts up to 3 mm (40%). Map unit 5a. 

Petrographic Description. Fractured sericitized, subhedral plagioclase 
and oblate strained quartz phenocrysts are set in a polygonized matrix 
of quartz, feldspar, carbonate, sericite and limonite. Chlorite occcurs 
as masses of crystal aggregates. 

Ref . N o . 5 2 
S a m p l e N o . K W - 1 

Diabase. 

Field Description. Fine- to medium-grained, massive diabase sill. Sam
ple collected from the centre of the sill. Columnar jointing is well de
veloped. Map unit 8c. 

Petrographic Description. The rock consists of fresh labradorite pla
gioclase with slightly altered, interstitial augite. The augite with 
poikilitic laths of plagioclase shows well developed ophitic texture. 

Ref . N o . 5 3 
S a m p l e N o . K W - 2 

Keweenawan mafic flow. 

Field Description. Fine to medium-grained, massive mafic flow. Sam
ple collected from the centre of the flow. Map unit 7a. 

Petrographic Description. The rock consists of mottled, medium-
grained laths of plagioclase, interstitial carbonate and phenocrysts of 
intensely altered clinopyroxene. Clinopyroxene exhibits reaction rims 
of carbonate with minor amphibole which mantles the central portion 
of the pyroxene grains. Interstitial opaques, Fe oxide staining, and 
devitrified glass are also present. 

Ref . N o . 5 4 
S a m p l e N o . K W - 3 

Keweenawan mafic flow. 

Field Description. Fine- to medium-grained, massive mafic flow. Sam
ple collected from the centre of the flow. Map unit 7a. 

Petrographic Description. Laths of plagioclase occur with extremely 
altered, interstitial clinopyroxene and irregular patches of devitrified 
glass. Opaques and Fe oxide staining are abundant. Carbonate occurs 
as small patches and cloudy mottlings replacing primary mineralogy. 

Ref . N o . 5 5 
S a m p l e N o . K W - 4 

Keweenawan mafic flow. 

Field Description. Fine- to medium-grained massive mafic flow. Sam
ple collected from the centre of the flow. Map unit 7a. 

Petrographic Description. Medium-grained, extremely altered plagio
clase and augite have a former diabasic texture. Opaques, Fe oxides 
and altered glass occur interstitially. Carbonate mottles the plagio
clase. 

Ref . N o . 5 6 
S a m p l e N o . K W - 5 

Keweenawan mafic flow. 

Field Description. Fine to medium-grained, massive mafic flow. Sam
ple collected from the centre of flow. Map unit 7a. 

Petrographic Description. Laths of plagioclase occur with large an
hedral crystals of clinopyroxene exhibiting reaction rims of fibrous am
phibole and chlorite. In some cases the pyroxene is intensely altered. 
Minor specks of carbonate, numerous needles of opaques with some 
Fe oxide staining and a few areas of devitrified glass are present. 

Ref . N o . 5 7 
S a m p l e N o . K W - 6 

Keweenawan mafic flow. 

Field Description. Fine to medium-grained, massive mafic flow. Sam
ple collected from the centre of the flow. Map unit 7a. 

Petrographic Description. Laths of plagioclase and granular 
clinopyroxene form a diabasic texture, riddled with needles of 
opaques. The clinopyroxene is intensely altered to a fibrous amphi
bole, chlorite and sometimes pseudomorphed with carbonate. Patches 
of devitrified glass also occur. 

R e f . N o . 5 8 
S a m p l e N o . S L 2 2 - 9 B 

Diabase. 

Field Description. Brown weathering, massive, fine to medium 
grained. Map unit 8b. 

Petrographic Description. Laths of plagioclase and augite form a well 
developed diabasic texture. The augite is slightly altered to chlorite 
and minor amphibole. The plagioclase is slightly sericitized. Opaques 
are distributed randomly. 
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Ref . N o . 5 9 
S a m p l e N o . S L 2 8 - 1 1 

Olivine diabase. 

Field Description. Medium grained, equigranular, massive. Rock 
weathers brown to reddish brown. Map unit 8b. 

Petrographic Description. Euhedral crystals of olivine (30%) are set in 
coarser-grained augite and calcic plagioclase. Accessory minerals are 
chlorite, biotite and opaques. 

Ref . N o . 6 0 
S a m p l e N o . S L 1 4 - 2 2 4 D 

Diabase. 

Field Description. Fine to medium grained, equigranular, massive. 
Map unit 8b. 

Petrographic Description. The rock is medium grained with laths of 
sericitized plagioclase and abundant anhedral clinopyroxene altered to 
fibrous amphibole and chlorite. Opaques are distributed randomly. 

Ref . N o . 6 1 

S a m p l e N o . S L 2 9 - 2 2 

Olivine diabase. 

Field Description. Fine to medium grained, massive. Map unit 8b. 
Petrographic Description. Altered subhedral olivine (serpentine, id-
dingsite?) (5%) occurs with abundant augite and laths of labradorite 
plagioclase. Minor opaques are present. 

Ref . N o . 6 2 
S a m p l e N o . S L 2 9 - 4 9 

Diabase. 

Field Description. Fine grained, massive, columnar jointed. Map unit 
8b. 

Petrographic Description. The rock is fine grained with laths of 
labradorite and subhedral augite partially altered to chlorite and mi
nor amphibole. Accessories are biotite and opaques. 

Ref . N o . 6 3 
S a m p l e N o . L I G H T H O U S E 

Diabase. 

Field Description. Fine to medium grained, equigranular, massive. 
Map unit 8b. 

Petrographic Description. The rock is fine to medium grained. Augite 
is granular and interstitial to laths of plagioclase (labradorite). Augite 
shows some alteration to fibrous amphibole and chlorite. Abundant 
magnetite is also interstitial to the plagioclase. Biotite is an accessory. 

Ref . N o . 6 4 
S a m p l e N o . S L 2 4 - 9 0 

Porphyritic diabase. 

Field Description. Porphyritic with two types of phenocrysts up to 1 cm 
in diameter. One is light apple green pyroxene and forms less than 1% 
of the rock. The other is an altered phenocryst presumably after pyro
xene and forms 2 - 3 % of the rock. Dike has well developed columnar 
jointing. Map unit 8f. 

Petrographic Description. The rock is medium grained with laths of 
labradorite plagioclase and interstitial clinopyroxene. Phenocrysts are 
clinopyroxenes and possibly olivine which is extensively altered to ser
pentine. Minor opaques, chlorite and biotite are present. 

Ref . N o . 6 5 
S a m p l e N o . S L 1 4 - 2 0 6 

Porphyritic diabase. 

Field Description. Porphyritic dike with apple green pyroxene 
phenocrysts (1%) and dark green carbonatized phenocrysts of 
pyroxene(?) (2-4%). Dike is otherwise massive. Map unit 8f. 

Petrographic Description. The rock is medium grained with laths of 
plagioclase and interstitial, granular clinopyroxene. Large phenocrysts 

are extensively serpentinized olivine; numerous, smaller, circular 
phenocrysts are probably clinopyroxene now completely altered to fi
brous amphibole and chlorite with carbonate in the central portion of 
the phenocryst. Carbonate forms capillary veinlets. Scattered 
opaques, chlorite, and biotite are present. 

Ref . N o . 6 6 
S a m p l e N o . S L 1 4 - 7 9 A 

Diabase. 

Field Description. Fine grained, massive, dark red weathering. Map 
unit 8h. 

Petrographic Description. The rock is medium grained with laths of 
labradorite and subhedral crystals of augite locally showing an ophitic 
texture with respect to the plagioclase. Scattered opaques (3%), dark 
green biotite, euhedral apatite and abundant Fe oxide staining are pre
sent. 

Ref . N o . 6 7 
S a m p l e N o . S L 2 0 - 2 5 

Diabase. 

Field Description. Fine grained, massive, dark red weathering. Map 
unit 8h. 

Petrographic Description. The rock is medium grained. Laths of 
labradorite have limonitic staining. Clinopyroxene is interstitial and 
opaques, chlorite and biotite are present. Apatite is an accessory. 

Ref . N o . 6 8 
S a m p l e N o . S L 2 4 - 1 3 

Olivine-phlogopite lamprophyre. 

Field Description. Greenish grey to bluish grey weathering, massive, 
porphyritic with a fine grained, micaceous matrix. Olivine phenocrysts 
up to 1 cm compose up to 1% of the rock. Map unit 9a. 

Petrographic Description. The rock consists mostly of medium to 
coarse grained crystal aggregates of garnet and large subhedral crystals 
of phlogopite both with chlorite alteration. In some cases, chlorite ap
pears to have pseudomorphed the garnet. Carbonate, euhedral 
apatite, magnetite and perovskite also occur in lesser amounts. Minor 
serpentine after olivine. N o fresh olivine present. The texture is fine to 
medium grained, massive, inequigranular-porphyritic-seriate, hypid-
iomorphic. 

Ref . N o . 6 9 
S a m p l e N o . S L 2 4 - 2 1 

Olivine-phlogopite lamprophyre. 

Field Description. Blue-grey weathering, fine grained, magnetic. Oli
vine phenocrysts up to 1 cm compose up to 1% of the rock. Map unit 
9a. 

Petrographic Description. The rock is medium grained and contains 
partially serpentinized and chloritized phenocrysts of olivine, accom
panied by a mineral assemblage of phlogopite, chlorite, apatite, mag
netite, and perovskite, all of which are mottled with carbonate replace
ment. The texture is fine to medium grained, massive, inequigranu-
lar-porphyritic-seriate, hypidiomorphic. 

Ref . N o . 7 0 
S a m p l e N o . S L 2 4 - 5 4 

Olivine-phlogopite lamprophyre. 

Field Description. Bluish grey weathering, with olivine phenocrysts up 
to 5 mm in a fine-grain mica matrix Rock is massive but has a fragmen
tal appearance on weathered surface. Clasts are autoliths and of same 
composition as matrix. Map unit 9a. 

Petrographic Description. The rock is medium grained and contains 
anhedral phlogopite with chloritic alteration. Large crystals of 
phlogopite are poikilitic with inclusions of magnetite, perovskite, and 
apatite. Abundant carbonate mottles this mineral assemblage. The 
texture is fine to medium grained, massive, inequigranular-porphyrit-
ic-seriate, hypidiomorphic. 

89 



OGS REPORT 264 

Archean Mafic to Intermediate Metavolcanic Rocks. 
(Map Unit 1). 

Ref. No. 1 2 3 4 5 6 
S i 0 2 48.90 48.90 52.20 48 .70 52.20 49 .30 
A 1 2 0 3 15.90 15.50 13.80 15.50 14.80 17.20 
F e 2 0 3 1.13 1.89 0.48 1.17 0.44 0.18 
FeO 9.24 9.73 8.93 5.92 8.35 5.60 
MgO 6.59 7.35 6.14 7.77 6.09 4.95 
CaO 10.70 8.49 10.80 7.79 10.50 7.52 
N a 2 0 0.92 2.10 2.08 2.24 3.02 2.13 
K 2 0 0.22 0.24 0.12 0.39 0.17 1.18 
H 2 0 + 3.54 3.40 1.94 4.41 2.09 4.12 
H 2 0 " 0.30 0.63 0.43 0.67 0.43 1.05 

co2 
0.41 0.15 1.08 3.32 0.70 5.60 

T i 0 2 1.15 1.13 1.38 0.74 1.12 0.79 
p 2 o 5 0.10 0.07 0.10 0.03 0.12 0.03 
S 0.02 0.03 0.03 0.62 0.03 0.05 
MnO 0.25 0.21 0.24 0.18 0.22 0.26 
Total 99.4 99.8 99.8 99.4 100.3 100.0 
S.G. 2.97 2.94 2.93 3.25 2.90 2.67 

Archean Mafic to Intermediate Metavolcanic and Intrusive 
Rocks. (Map Units 1 And 4 ) . 

Ref. No. 7 8 9 10 11 12 
S i 0 2 53.40 50.50 37.50 59.00 55.70 46 .60 
A 1 2 0 3 14.80 14.60 3.74 14.00 16.50 12.80 
F e 2 0 3 1.04 0.45 2.05 2.11 1.17 1.05 
FeO 6.65 8.35 6.65 3.41 5.92 8.59 
MgO 5.75 5.30 21.80 3.40 2.86 7.38 
CaO 7.70 10.40 11.00 4.00 4.80 9.52 
N a z O 3.37 3.69 0.19 4.26 2.05 1.59 
K 2 0 0.31 0.19 0.02 0.77 1.93 0.10 
H z O + 3.63 2.42 4.74 1.20 3.26 4.77 
H 2 0 " 0.94 0.67 0.74 0.53 0.60 0.53 

co2 
1.20 2.20 11.50 5.00 3.28 5.72 

T i 0 2 1.19 1.30 0.26 0.59 1.14 1.12 

p 2 o 6 
0.13 0.13 0.01 0.19 0.08 0.04 

S 0.12 0.03 0.07 0.01 0.17 0.01 
MnO 0.18 0.24 0.15 0.08 0.23 0.20 
Total 100.3 100.5 100.4 98.6 99.7 100.0 
S.G. 2.80 2.85 2.78 2.73 2.77 2.73 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 
Chemical classification according to Irvine & Baragar (1971). 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 

1 S L 2 -39C Tholeiitic basalt 7 SL18-•7 Calc-alkalic basalt 
2 S L 3 -23 Tholeiitic basalt 8 SL18-•22 Calc-alkalic basalt 
3 SL10 -15 Tholeiitic basalt 9 SL18- 40 Ultramafic 
4 SL10 - 4 5 Calc-alkalic basalt 10 SL12- 159A Calc-alkalic andesite 
5 SL10 - 8 2 Tholeiitic basalt 11 SL20- 30A Calc-alkalic basalt 
6 SL18 - 5 B Calc-alkalic basalt 12 SL20- 37 Tholeiitic basalt 
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SLATE ISLANDS 

Tab le A - 2 . Continued. 

A r c h e a n M a f i c t o I n t e r m e d i a t e M e t a v o l c a n i c a n d I n t r u s i v e 
Rocks . ( M a p U n i t s 1 A n d 4) . 

Ref . N o . 13 14 15 16 39 4 0 4 1 

S i 0 2 4 8 . 5 0 5 7 . 4 0 5 8 . 1 0 4 8 . 5 0 4 8 . 5 0 4 8 . 4 0 4 9 . 6 0 
A J 2 0 3 12 .80 15 .60 14 .30 13 .40 16 .20 15 .50 14 .60 
F e 2 0 3 1.63 1.04 1.07 1.11 1.76 2.76 2 .83 
FeO 8.52 5.14 3.64 9 .08 6 .33 7.05 6 .00 
MgO 9.07 5.87 2 .61 4 . 8 0 7 .13 8.58 8 .90 
CaO 7.10 3 .11 7 .77 8.57 14 .00 7.73 11 .70 
N a 2 0 1.73 3.77 3.86 1.32 1.83 2.35 1.82 
K 2 0 0.10 0.87 0 .70 0 .87 0 .12 0.17 0 .12 
H 2 0 + 4 .77 3.32 1.98 3.96 0 .89 3 .61 2 .25 
H 2 0 " 0.57 0 .54 0 .27 0 . 7 1 0.57 0 .62 0 . 6 0 
C 0 2 4.26 1.36 4 .10 6 .50 1.50 1.26 0 .55 
T i 0 2 0.90 0 .79 1.13 1.03 0.54 1.04 0 .59 
p 2 o 5 0.06 0 .11 0 .21 0 .09 0 .02 0 .06 0 .06 
S 0 .01 0 .02 0 .02 0 .02 0 .08 0 .11 0 .06 
MnO 0.13 0.15 0.15 0 .29 0.16 0 .17 0.15 
Total 100 .2 9 9 . 1 99 .9 100 .2 99 .6 99 .4 99 .8 
S.G. 2 .71 2 .66 2 . 7 1 2 .77 2.99 2.85 2 .98 

A r c h e a n I n t e r m e d i a t e t o Felsic M e t a v o l c a n i c Rocks 

( M a p U n i t 2 ) . 

Ref. N o . 17 18 19 20 21 22 23 24 
S i 0 2 7 0 . 2 0 6 7 . 0 0 5 9 . 3 0 6 1 . 0 0 5 2 . 8 0 53 .90 6 8 . 8 0 6 9 . 6 0 
A l 2 O a 14 .90 15 .10 13 .60 16 .70 16 .90 17 .30 15 .50 15 .80 
F e 2 0 3 0.54 1.47 2.35 1.43 0 .81 0 .13 0.35 0 .11 
FeO 0 .81 1.78 2 .92 1.95 4 .38 3.40 0.65 0.65 
MgO 0.24 0.74 2 .90 1.10 1.84 2 .61 0.33 0 .43 
CaO 3.65 3.00 3.80 4 .10 6 .84 5.92 4 .60 2 .82 
N a 2 0 3.40 4 .64 3.80 2 .88 2.59 6.25 3.15 6 .09 
K 2 0 1.76 1.64 1.21 2 .70 1.71 0 .92 1.20 0 .99 
H z O + 0.78 0.87 1.57 0 .99 1.27 1.13 1.16 0 .80 
H 2 0 " 0.36 0.46 0 .53 0 . 6 1 0 .82 0.47 0.46 0 .38 
C 0 2 2.10 1.40 6 .20 4 .90 9.55 7 .00 3.04 1.40 
T i 0 2 0.42 0.62 0.59 0 .69 0 .79 0.72 0.44 0 .42 
p 2 o 5 0.12 0.13 0.18 0 .21 0.16 0.17 0.09 0 .08 
S 0.12 0 .02 0 .02 0 .02 0 .03 0.04 0 .01 0 .01 
MnO 0.04 0.08 0 .06 0 .08 0 .12 0 .20 0.09 0.04 
Total 99 .4 99 .0 99 .0 99 .4 100.6 100 .2 99 .9 99 .6 
S.G. 2 .71 2 .71 2.75 2 .73 2 .80 2 .72 2.69 2 .68 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 
Chemical classification according to Irvine & Baragar (1971). 

Ref. Samp le Chemica l Ref. Samp le C h e m i c a l 
N o . N o . C lass i f i ca t ion N o . N o . C lass i f i ca t ion 
13 SL20-40B Tholeiitic basalt 18 SL6-24G Calc-alkalic dacite 
14 SL20-53 Calc-alkalic andesite 19 SL12-111A Calc-alkalic andesite 
15 SL28-5B Calc-alkalic andesite 20 SL12-199C Calc-alkalic andesite 
16 SL28-7B Tholeiitic basalt 21 SL14-96C Calc-alkalic basalt 
39 SL14-126 Tholeiitic basalt 22 SL20-6C Mugearite 
40 SL20-90B Tholeiitic basalt 23 SL24-17B Calc-alkalic dacite 
41 SL29-77B Tholeiitic basalt 24 SL24-42K Calc-alkalic dacite 
17 SL4-12 Calc-alkalic dacite 
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Table A - 2 . Continued. 

Archean Intermediate to Felsic Metavolcanic 
and Intrusive Rocks (Map Units 2 and 5 ) . 

Ref. No. 25 26 27 28 29 30 3 1 32 

S i O z 71.60 71 .70 69 .80 69 .30 73 .40 62 .90 71.80 70.80 
A 1 2 0 3 15.40 12.60 14.60 15.30 13.80 14.60 15.30 17.20 
F e 2 O a 0.32 0.05 0.23 0.54 0.25 1.74 0.10 0.37 
FeO 0.73 0.65 0.97 2.27 0.81 2.03 0.49 0.73 
MgO 0.44 0.30 0.61 1.12 0.46 2.50 0.50 0.61 
CaO 3.40 4.81 4.22 1.52 2.37 4.10 2.00 2.19 
N a 2 0 5.28 5.23 3.83 3.83 3.34 3.88 6.79 3.80 
K z O 0.94 0.34 0.94 2.77 1.35 1.16 0.63 1.61 
H z O + 0.45 0.00 0.53 0.98 0.80 1.71 0.32 0.35 
H 2 0 " 0.35 0.51 0.72 0.76 0.60 0.60 0.45 0.55 

co2 
0.55 2.80 3.00 0.95 1.70 2.94 0.98 1.30 

T i 0 2 0.48 0.33 0.35 0.47 0.37 0.29 0.29 0.32 

p 2 o 8 
0.09 0.07 0.07 0.09 0.05 0.10 0.08 0.07 

S 0.01 0.02 0.04 0.02 0.02 0.05 0.02 0.09 
MnO 0.03 0.04 0.07 0.05 0.07 0.05 0.01 0.02 
Total 100.1 99.4 100.0 100.0 99.4 98.6 99.8 100.0 
S.G. 2.69 2.64 2.64 2.62 2.68 2.66 2.63 2.68 

Archean Felsic to Intermediate Metavolcanic 
and Intrusive Rocks (Map Units 1, 2 and 5 ) . 

Ref. No. 33 34 35 36 37 38 4 2 43 

S i 0 2 64.20 55.60 59.20 64.00 54.20 56.70 60.90 66 .70 

A 1 2 0 3 15.50 17.10 18.60 15.5 18.10 13.80 15.20 15.10 
F e 2 0 3 0.12 1.86 0.37 0.80 1.49 0.89 1.21 0.56 
FeO 3.00 3.97 3.81 1.97 3.87 2.60 3.73 0.89 

MgO 1.67 2.50 1.95 2.34 3.65 3.88 2.01 0.49 
CaO 4.75 8.92 4.24 3.47 3.50 8.94 5.08 4.51 
N a 2 0 3.37 2.86 3.24 5.82 3.67 3.07 2.51 3.77 

K 2 0 1.23 0.87 1.57 1.30 1.88 2.05 1.71 1.59 

H 2 0 + 1.69 2.14 3.48 1.32 2.75 2.27 2.20 0.98 

H 2 0 " 0.49 0.35 0.43 0.48 0.62 0.46 0.42 0.37 

co2 
2.46 2.08 2.66 2.22 4.47 4.72 2.44 3.36 

T i O z 0.53 0.84 0.64 0.37 0.62 0.65 1.84 0.94 

p 2 o 6 
0.09 0.15 0.12 0.11 0.09 0.14 0.48 0.10 

GO
 

0.03 0.02 0.04 0.03 0.01 0.13 0.03 0.03 

MnO 0.07 0.12 0.08 0.06 0.08 0.08 0.11 0.05 

Total 99.2 99.4 100.4 99.8 99.0 100.4 99.9 99.4 

S.G. 2.71 2.82 2.72 2.62 2.72 2.66 2.71 2.67 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 
Chemical classification according to Irvine & Baragar (1971). 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
25 SL24-42M Calc-alkalic dacite 33 SL6-16A Calc-alkalic andesite 
26 SL28-9B Calc-alkalic dacite 34 SL6-34 Calc-alkalic basalt 
27 SL28-10C Calc-alkalic dacite 35 SL6-58B Calc-alkalic andesite 
28 SL28-12 Calc-alkalic dacite 36 SL14-114X Calc-alkalic dacite 
29 SL28-23 Calc-alkalic dacite 37 SL14-146X Calc-alkalic andesite 
30 SL29-36 Calc-alkalic andesite 38 SL20-24B Calc-alkalic andesite 
31 SL30-31C Calc-alkalic rhyolite 42 SL24-5B Calc-alkalic andesite 
32 SL31-49 Calc-alkalic dacite 43 SL24-12 Calc-alkalic dacite 
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Table A - 2 . Continued. 

Archean Felsic to Intermediate Intrusive Rocks 
(Map Unit 5 ) . 

Ref. No. 44 45 46 47 48 49 50 51 

S i 0 2 6 1 . 8 0 6 4 . 3 0 6 7 . 3 0 6 3 . 5 0 6 4 . 7 0 6 2 . 6 0 5 9 . 9 0 6 3 . 7 0 

A J 2 0 3 16 .40 15 .30 15 .10 17.20 16 .10 15 .10 14 .60 15 .20 

F e 2 0 3 1.32 0.74 1.89 1.43 1.19 0 .72 1.35 1.25 

FeO 1.69 2 .02 0.97 1.55 1.46 2 .11 1.78 1.30 

MgO 1.52 2 .10 1.29 1.68 1.47 1.90 2.35 2 .00 

CaO 4 .59 4 . 4 1 2.85 3.32 3.56 4 .09 5 .31 4 . 4 1 

N a 2 0 3.50 4 .42 4 .29 4.15 5 .20 3.83 3.34 6 .69 

K 2 0 2.34 1.52 1.95 1.71 1.11 1.95 2 .02 0 .58 

H 2 0 + 0.94 1.97 1.03 1.09 0.95 0 .74 0 .78 0 .49 

H 2 0 " 0.45 0 .28 0 .32 0 .42 0 .29 0.34 0.35 0 .31 

co2 
3.20 1.16 1.44 2.16 2 .50 5 .50 6 .80 3.20 

T i O a 0.48 0.39 0.37 0 .40 0.35 0 .38 0.46 0 .39 

p 2 o 5 0 .11 0 .13 0 .12 0.09 0.14 0 .14 0.13 0 .12 

GO
 

0 .01 0 .01 0 .01 0 .01 0 .01 0 .02 0.04 0 .02 

MnO 0.06 0 .07 0.06 0.05 0.06 0 .08 0 .08 0.07 

Total 98 .4 98 .8 99 .0 98 .8 9 9 . 1 99.5 99 .3 99 .7 

S.G. 2.70 2 .69 2 .62 2.69 2 .69 2 .71 2 .72 2.67 

Proterozoic Mafic Flow Rocks and Diabase Intrusion 
(Map Units 7 and 8 ) . 

Ref. No. 52 53 54 55 56 57 

S i 0 2 47.50 46 .20 45.60 46.60 47.70 45.10 
A 1 2 0 3 15.80 10.70 10.20 9.41 11.20 14.10 
F e 2 0 3 4.14 9.68 7.48 7.92 5.18 6.34 
FeO 7.70 3.89 5.60 5.02 7.13 5.27 
MgO 5.39 6.22 7.48 7.92 8.21 5.27 
CaO 10.50 10.20 10.80 10.20 9.74 10.30 
N a 2 0 2.16 1.78 1.81 1.59 1.48 1.86 
K 2 0 0.46 0.48 0.29 0.41 0.12 0.29 
H 2 0 + 1.92 3.08 2.58 2.41 3.06 3.50 
H 2 0 " 1.32 2.00 2.01 2.00 2.29 1.40 
c o 2 1.35 4.48 3.32 3.20 1.50 4.60 
T i O z 1.52 2.26 2.36 2.10 2.34 2.50 
p 2 o 5 0.14 0.18 0.18 0.16 0.22 0.23 oo 0 .02 0.02 0.01 0.02 0.02 0.02 
MnO 0.24 0.18 0.18 0.18 0.19 0.22 
Total 100.2 101.4 99.9 99.1 100.4 101.0 
S.G. 2.84 2.74 2.78 2.78 2.77 2.73 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 
Chemical classification according to Irvine & Baragar (1971) 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
44 SL24--48 Calc-alkalic andesite 51 SL24--84 Calc-alkalic dacite 
45 SL24--50 Calc-alkalic dacite 52 KW1 Tholeiitic basalt 

(diabase sill) 
46 SL24--55 Calc-alkalic dacite 53 KW2 Tholeiitic basalt 
47 SL24--68B Calc-alkalic dacite 54 KW3 Tholeiitic basalt 
48 SL24--71A Calc-alkalic dacite 55 KW4 Tholeiitic basalt 
49 SL24--95 Calc-alkalic andesite 56 KW5 Tholeiitic basalt 
50 SL6-30P1 Calc-alkalic andesite 57 KW6 Tholeiitic basalt 
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Table A - 2 . Continued. 

P r o t e r o z o i c D iabase D i k e Rocks 

( M a p U n i t 8 ) . 

Ref . N o . 58 59 6 0 6 1 62 63 64 

S i 0 2 5 0 . 3 0 4 4 . 8 0 4 3 . 9 0 4 7 . 9 0 4 4 . 6 0 5 1 . 6 0 4 5 . 3 0 
A J 2 0 3 13 .70 8.73 12.7 14 .00 17 .20 1 2 . 1 0 12 .30 

F e 2 0 3 3.26 2 .39 2 .40 2 .84 4 .05 2 .30 3 .40 

FeO 9.65 9 .64 10 .80 6 .08 7 .78 12 .90 5 .63 

M g O 5.14 20 .4 5.87 1 0 . 9 0 7 .40 3.50 12 .50 

CaO 9 .70 7 .60 13.7 1 1 . 2 0 9 .50 7 .10 11 .20 

N a 2 0 2.37 1.35 2 .83 1.67 2.05 2.45 1.73 

K 2 0 0.58 0 . 3 1 0 .89 0 .24 0 .43 1.37 0 .43 

H 2 0 + 1.44 0 .57 2 .48 2 .03 2 .76 0 .84 3.64 

H 2 0 " 0.74 1.60 1.09 1.49 1.52 1.07 1.63 

co2 
0.88 0 .60 1.17 0 .23 1.30 0 .32 0 .61 

T i 0 2 1.58 0 .70 1.80 0 .69 0 .59 3.22 0 .68 

p 2 o 5 
0.14 0 .01 0 .23 0 .07 0 .32 0 .57 0 .23 

S 0.04 0 .04 0 . 1 1 0 .06 0 .03 0.15 0 .02 

MnO 0 .21 0 .20 0 .20 0 .16 0 .19 0.25 0 .14 

Total 99 .7 98 .9 100 .2 99 .6 99 .7 99 .7 99 .4 

S.G. 2.87 3.10 2 .95 2 .88 2 .79 2 .92 2 .89 

P ro te rozo i c D iabase D i k e Rocks a n d Paleozoic L a m p r o p h y r e 

D i k e Rocks ( M a p U n i t s 8 a n d 9 ) . 

Ref . N o . 65 66 67 68 69 70 
S i 0 2 4 2 . 2 0 4 4 . 9 0 4 3 . 1 0 31 .30 30 .50 3 0 . 1 0 

A 1 2 0 3 10 .20 15 .50 13 .80 5.08 4 .20 5 .72 

F e 2 0 3 3.81 5.48 4 .63 12 .00 11 .43 8 .33 

FeO 5.84 6 .68 9.15 4.45 5.35 5 .91 

MgO 9.10 3.92 5.24 19 .40 18 .80 13.9 

CaO 14.4 11 .70 10 .40 13.4 13 .20 20 .2 
N a 2 0 1.78 3.50 3.10 0.13 0 .40 0.35 

K 2 0 0 .31 1.52 1.57 1.61 1.57 1.88 

H 2 0 + 3.01 1.98 2 .98 5.03 4 .55 3.80 

H 2 0 " 1.83 0.85 1.13 0 .96 1.03 1.56 

co2 
6.26 0 .78 0 .95 2 .72 3.30 3.02 

T i 0 2 0.54 1.57 1.55 3 .61 4 . 0 1 3.30 

p 2 o 5 
0.34 1.14 1.14 1.03 0.74 1.83 

S 0.04 0 .10 0 .08 0 .06 0 .06 0 .20 

MnO 0.17 0.16 0 .33 0 .30 0 .23 0 .22 

Tbtal 99 .8 99 .8 9 9 . 2 1 0 1 . 1 99 .4 100 .3 

S.G. 2.78 2 .84 2 .87 2 .99 3.03 2 .98 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 
Chemical classification according to Irvine & Baragar (1971). 

Ref. Samp le C h e m i c a l Ref . S a m p l e C h e m i c a l 
N o . N o . C lass i f i ca t i on N o . N o . C lass i f i ca t i on 
58 SL22-9B Diabase 65 SL14-206 Porphyritic diabase 
59 SL28-11 Diabase 66 S L 1 4 - 7 9 A Red alkalic diabase 
60 S L 1 4 - 2 2 4 D Diabase 67 SL20-25 Red alkalic diabase 
61 SL29-22 Diabase 68 S L 2 4 - 1 3 Lamprophyre 
62 SL29-49 Diabase 69 SL24-21 Lamprophyre 
63 Lighthouse Diabase 70 SL24-54 Lamprophyre 
64 SL14-90 Porphyritic diabase 
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Table A - 3 . Trace element analyses (ppm) of whole-rock samples from Slate Islands. 

Archean Mafic to Intermediate Metavolcanic Rocks 
(Map Unit 1) . 

Ref. No. 1 2 3 4 5 6 

Ag(S) < 1 < 1 < 1 < 1 < 1 < 1 
Ba(A) 120 80 50 90 50 200 
Be(S) < 1 < 1 < 1 < 1 < 1 < 1 
Co(A) 45 40 45 50 40 50 
Cr(A) 420 360 260 440 360 440 
Cu(A) 95 140 160 100 95 150 
Ga(S) 15 15 15 15 15 15 
Li(A) 8 15 6 15 6 20 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 110 100 90 110 100 160 
Pb(A) 25 35 50 65 55 25 
Sc(S) 40 50 50 25 40 50 
Sn(S) 30 20 60 15 7 15 
Sr(S) 10 100 80 70 90 70 
V(S) 200 250 25 100 200 200 
Y(S) 20 15 20 10 20 10 
Zn(A) 100 100 100 85 80 200 
Zr(S) 50 40 50 20 50 20 

Archean Mafic to Intermediate Metavolcanic and Intrusive 
Rocks (Map Units 1 and 4 ) . 

Ref. No. 7 8 9 10 11 12 

Ag(S) < 1 < 1 < 1 < 1 < 1 < 1 
Ba(A) 100 90 20 160 110 30 
Be(S) < 1 < 1 < 1 < 1 < 1 < 1 
Co(A) 35 40 100 20 75 40 
Cr(A) 170 200 1240 150 200 360 
Cu(A) 110 140 55 50 160 30 
Ga(S) 15 15 3 25 15 15 
Li(A) 10 10 6 15 6 40 
Mo(S) 1 1 1 < 1 < 1 < 1 
Ni(A) 60 60 1380 80 400 90 
Pb(A) 10 15 20 40 15 25 
Sc(S) 50 50 7 10 25 30 
Sn(S) 7 25 9 4 15 < 1 
Sr(S) 20 300 60 200 20 100 
V(S) 200 200 30 60 150 70 
Y(S) 20 20 10 10 10 15 
Zn(A) 75 110 50 70 140 110 
Zr(S) 70 70 20 70 50 40 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
1 SL2-39C Tholeiitic basalt 7 SL18-7 Calc-alkalic basalt 
2 SL3-23 Tholeiitic basalt 8 S L 1 8 - 2 2 Calc-alkalic basalt 
3 SL10-15 Tholeiitic basalt 9 SL18-40 Ultramafic 
4 SL10-45 Calc-alkalic basalt 10 SL12-159A Calc-alkalic andesite 
5 SL10-82 Tholeiitic basalt 11 S L 2 0 - 3 0 A Calc-alkalic basalt 
6 SL18-5B Calc-alkalic basalt 12 SL20-37 Tholeiitic basalt 
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Table A - 3 . Continued. 

Archean Mafic to Intermediate Metavolcanic and Intrusive 
Rocks (Map Units 1 and 4 ) . 

Ref. No. 13 14 15 16 3 9 40 41 

Ag(S) < 1 < 1 < 1 2 < 1 < 1 < 1 
Ba(A) 20 210 180 190 40 30 40 
Be(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Co(A) 45 25 25 35 35 40 35 
Cr(A) 560 220 400 210 160 720 920 
Cu(A) 70 55 55 55 110 85 110 
Ga(S) 15 15 15 15 15 15 10 
Li(A) 20 20 4 15 7 15 6 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 240 95 100 100 100 100 110 
Pb(A) 8 10 10 10 25 10 10 
Sc(S) 20 15 15 15 35 40 45 
Sn(S) 10 < 1 2 4 20 2 7 
Sr(S) 50 100 150 100 100 100 < 1 0 
V(S) 50 60 90 100 150 200 100 
Y(S) < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 15 < 1 0 
Zn(A) 130 100 120 100 60 95 65 
Zr(S) 40 150 70 40 20 30 30 

Archean Intermediate to Felsic Metavolcanic Rocks 
(Map Unit 2 ) . 

Ref. No. 17 18 19 20 21 22 23 24 

Ag(S) < 1 < 1 < 1 < 1 1 1 1 1 
Ba(A) 440 430 140 300 430 110 300 200 
Be(S) < 1 < 1 < 1 < 1 1 1 1 1 
Co(A) 20 6 15 15 20 10 5 5 
Cr(A) 40 15 130 35 150 110 25 15 
Cu(A) 25 7 100 110 55 60 6 30 
Ga(S) 35 30 25 25 20 20 25 30 
Li(A) 4 4 4 < 3 10 6 15 6 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 35 15 75 40 75 40 10 7 
Pb(A) 25 25 20 50 30 15 40 20 
Sc(S) 5 10 10 10 25 10 5 5 
Sn(S) 10 30 10 4 10 15 2 5 
Sr(S) 300 300 200 60 100 300 300 200 
V(S) 35 15 60 80 100 50 35 35 
Y(S) 10 10 10 10 10 10 10 10 
Zn(A) 35 70 90 35 45 35 15 30 
Zr(S) 90 100 150 70 80 90 80 80 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
13 SL20- 40B Tholeiitic basalt 18 SL6-24G Calc-alkalic dacite 
14 SL20-•53 Calc-alkalic andesite 19 S L 1 2 - 1 1 1 A Calc-alkalic andesite 
15 SL28- 5B Calc-alkalic andesite 20 SL12-199C Calc-alkalic andesite 
16 SL28- 7B Tholeiitic basalt 21 SL14-96C Calc-alkalic basalt 
39 SL14-•126 Tholeiitic basalt 22 SL20-6C Mugearite 
40 SL20- 90B Tholeiitic basalt 23 SL24-17B Calc-alkalic dacite 
41 SL29-•77B Tholeiitic basalt 24 SL24-42K Calc-alkalic dacite 
17 SL4-12 Calc-alkalic dacite 
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Table A-3 . Continued. 

Archean Intermediate to Felsic Metavolcanic 
and Intrusive Rocks (Map Units 2 and 5). 

Ref. No. 25 26 27 28 29 30 31 32 
Ag(S) < 1 < 1 < 1 3 < 1 < 1 < 1 < 1 
Ba(A) 180 120 140 630 280 260 150 370 
Be(S) < 1 2 < 1 < 1 < 1 < 1 < 1 < 1 
Co(A) 5 10 5 6 5 10 7 8 
Cr(A) 15 40 55 10 55 110 15 15 
Cu(A) 30 15 40 15 45 75 60 15 
Ga(S) 30 20 20 20 20 30 40 40 
Li(A) 6 4 8 6 6 3 4 9 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 7 20 15 8 10 45 15 15 
Pb(A) 15 10 10 15 10 10 15 15 
Sc(S) 5 5 4 6 5 6 < 5 5 
Sn(S) 60 < 1 10 25 < 1 15 8 2 
Sr(S) 300 200 250 250 150 300 60 200 
V(S) 35 20 35 35 40 50 30 35 
Y(S) < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 
Zn(A) 45 20 30 50 20 30 40 20 
Zr(S) 80 25 60 70 50 50 45 30 

Archean Felsic to Intermediate Metavolcanic 
and Intrusive Rocks (Map Units 1, 2 and 5). 

Ref. No. 33 34 35 36 37 38 42 43 
Ag(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ba(A) 300 200 360 200 240 400 230 140 
Be(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Co(A) 15 25 20 8 25 20 25 8 
Cr(A) 420 100 190 40 540 440 35 40 
Cu(A) 60 70 65 70 20 75 35 35 
Ga(S) 20 20 25 15 10 15 25 25 
Li(A) 6 8 6 5 10 8 20 6 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 70 80 65 25 160 120 35 15 
Pb(A) 15 20 20 < 1 0 20 15 15 20 
Sc(S) 10 20 20 7 20 15 10 5 
Sn(S) 30 6 15 < 1 < 1 15 4 2 
Sr(S) 200 200 200 400 200 200 200 200 
V(S) 80 100 7 45 70 90 50 40 
Y(S) < 1 0 < 1 0 < 1 0 25 < 1 0 < 1 0 20 < 1 0 
Zn(A) 45 60 50 65 110 65 130 45 
Zr(S) 60 70 60 100 100 50 300 70 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geological 
Survey, Toronto. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
25 SL24--42M Calc-alkalic dacite 33 S L 6 - 1 6 A Calc-alkalic andesite 
26 SL28--9B Calc-alkalic dacite 34 SL6-34 Calc-alkalic basalt 
27 SL28--10C Calc-alkalic dacite 35 SL6-58B Calc-alkalic andesite 
28 SL28--12 Calc-alkalic dacite 36 SL14-114X Calc-alkalic dacite 
29 SL28--23 Calc-alkalic dacite 37 SL14-146X Calc-alkalic andesite 
30 SL29--36 Calc-alkalic andesite 38 SL20-24B Calc-alkalic andesite 
31 SL30--31C Calc-alkalic rhyolite 42 SL24-5B Calc-alkalic andesite 
32 SL31--49 Calc-alkalic dacite 43 SL24-12 Calc-alkalic dacite 
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Table A - 3 . Continued. 

Archean Felsic to Intermediate Intrusive Rocks 
(Map Unit 5). 

Ref. No. 44 45 46 47 48 49 50 51 
Ag(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ba(A) 670 640 460 450 550 580 700 660 
Be(S) < 1 < 1 < 1 < 1 < 1 < 1 1 1 
Co(A) 9 10 10 10 9 10 10 10 
Cr(A) 65 60 40 40 40 95 80 80 
Cu(A) 7 85 7 5 3 15 75 40 
Ga(S) 30 25 30 25 30 25 30 25 
Li(A) 10 10 5 10 8 6 5 8 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 25 30 20 20 20 35 35 30 
Pb(A) 10 90 15 10 15 20 20 35 
Sc(S) 70 5 5 < 5 5 5 7 7 
Sn(S) 2 500 5 2 2 2 44 300 
Sr(S) 500 800 500 400 500 450 600 600 
V(S) 40 40 40 50 35 40 50 50 
Y(S) < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 < 1 0 
Zn(A) 55 75 60 70 55 60 45 60 
Zr(S) 70 70 60 60 50 60 50 60 

Proterozoic Mafic Flow Rocks and Diabase Intrusive Rocks 
(Map Units 7 and 8). 

Ref. No. 52 53 54 55 56 57 

Ag(S) 1 1 1 1 1 1 
Ba(A) 170 180 130 140 100 140 
Be(S) 1 1 1 1 1 1 
Co(A) 50 60 60 55 60 50 
Cr(A) 130 680 640 920 440 310 
Cu(A) 220 50 60 55 120 150 
Ga(S) 20 15 15 15 20 15 
Li(A) 5 8 8 8 6 7 
Mo(S) 1 1 1 1 1 1 
Ni(A) 140 200 190 200 190 150 
Pb(A) 25 25 35 25 15 20 
Sc(S) 35 20 20 30 15 15 
Sn(S) 7 4 6 4 4 3 
Sr(S) 200 300 200 300 300 300 
V(S) 200 200 200 250 150 200 
Y(S) 20 15 10 15 10 15 
Zn(A) 120 100 120 100 120 110 
Zr(S) 80 90 70 100 70 90 

Notes: For sample descriptions, see Table A-l. Analyses by Geoscience Laboratories, Ontario Geologica 
Survey, Toronto. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
44 SL24-48 Calc-alkalic andesite 51 SL24-84 Calc-alkalic dacite 
45 SL24-50 Calc-alkalic dacite 52 KW1 Tholeiitic basalt 

(diabase sill) 
46 SL24-55 Calc-alkalic dacite 53 KW2 Tholeiitic basalt 
47 SL24-68B Calc-alkalic dacite 54 KW3 Tholeiitic basalt 
48 SL24-71A Calc-alkalic dacite 55 KW4 Tholeiitic basalt 
49 SL24-95 Calc-alkalic andesite 56 KW5 Tholeiitic basalt 
50 SL6-30P1 Calc-alkalic andesite 57 KW6 Tholeiitic basalt 
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Table A - 3 . Continued. 

Proterozoic Diabase Dike Rocks 
(Map Unit 8). 

Ref. No. 58 59 60 61 62 63 64 
Ag(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ba(A) 220 120 190 140 430 450 280 
Be(S) < 1 < 1 < 1 < 1 < 1 3 < 1 
Co(A) 45 95 50 60 65 35 55 
Cr(A) 160 2160 120 1000 50 10 1340 
Cu(A) 160 100 55 160 170 130 50 
Ga(S) 15 8 10 15 9 20 8 
Li(A) 15 6 20 8 9 9 9 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 65 860 55 320 100 15 400 
Pb(A) 50 < 1 0 < 1 0 < 1 0 10 25 15 
Sc(S) 40 25 35 15 40 30 40 
Sn(S) 5 < 1 < 1 3 45 8 < 1 
Sr(S) 200 100 300 400 600 200 70 
V(S) 200 200 300 150 150 150 200 
Y(S) 20 15 30 < 1 0 10 50 20 
Zn(A) 170 100 130 70 100 170 75 
Zr(S) 150 100 200 45 45 400 100 

Proterozoic Diabase Dike Rocks and Paleozoic Lamprophyre 
Dike Rocks (Map Units 8 and 9). 

Ref. No. 65 66 67 68 69 70 
Ag(S) < 1 < 1 < 1 < 1 < 1 < 1 
Ba(A) 120 2100 2200 90 620 120 
Be(S) < 1 3 2 4 3 4 
Co(A) 55 45 45 70 80 60 
Cr(A) 1560 7 7 620 860 440 
Cu(A) 65 180 170 140 170 480 
Ga(S) 8 20 15 8 15 10 
Li(A) 6 10 15 10 15 10 
Mo(S) < 1 < 1 < 1 < 1 < 1 < 1 
Ni(A) 360 25 25 520 580 400 
Pb(A) < 1 0 50 35 15 15 < 1 0 
Sc(S) 30 7 6 15 10 10 
Sn(S) < 1 10 < 1 < 1 3 < 1 
Sr(S) 900 1000 1000 400 400 500 
V(S) 100 200 100 90 70 80 
Y(S) 15 15 15 20 < 1 0 20 
Zn(A) 180 150 150 160 120 120 
Zr(S) 100 150 80 300 200 250 
Nb(S) - - - < 1 0 0 < 1 0 0 
Ce(S) - - - < 1 0 0 < 1 0 0 
La(S) - - - < 3 0 - < 3 0 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
58 SL22--9B Diabase 65 SL14-206 Porphyritic diabase 
59 SL28--11 Diabase 66 S L 1 4 - 7 9 A Red alkalic diabase 
60 SL14--224D Diabase 67 SL20-25 Red alkalic diabase 
61 SL29--22 Diabase 68 SL24-13 Lamprophyre 
62 SL29--49 Diabase 69 SL24-21 Lamprophyre 
63 Lighthouse Diabase 70 SL24-54 Lamprophyre 
64 SL14-90 Porphyritic diabase 
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Table A-3 . Continued. 

Sample 69 - Additional analyses 

Ce(ICP-MS) 170 Tm(ICP-MS) 0.2 
La(ICP-MS) 73 Yb(ICP-MS) 1.1 
Nd(ICP-MS) 93 Lu(ICP-MS) 0.15 
Y(ICP-MS) 18 Nb(X) 115 
Pr(ICP-MS) 24 Rb(X) 50 
Sm(ICP-MS) 17 Sr(X) 735 
Eu(ICP-MS) 4.9 Y(X) 23 
Gd(ICP-MS) 11 Zr(X) 275 
Tb(ICP-MS) 1.5 Th(X) 14 
Dy(ICP-MS) 6.3 Ta(X) < 1 0 
Ho(ICP-MS) 0.98 Ga(X) 16 
Er(ICP-MS) 1.8 Cs(X) < 3 

1CP-MS - Inductively coupled plasma - mass spectroscopy 
X - X-Ray Fluorescence 
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Table A-4 . Normative minerals (CIPW norm) for whole-rock samples from Slate Islands. 

Archean Mafic to Intermediate Metavolcanic Rocks 
(Map Unit 1). 

Ref. No. 1 2 3 4 5 6 
A p 0.24 0.17 0.24 0.08 0.29 0.08 
Po 0.06 0.09 0.09 1.87 0.09 0.15 
11 2.30 2.24 2.72 1.55 2.19 1.68 
Or 1.37 1.49 0.74 2.54 1.04 7.83 
Ab 8.18 18.58 18.28 20.89 26.33 20.21 
An 40.59 33.63 29.04 34.26 27.13 38.00 
C 1.72 2.87 0.72 1.87 0.66 0.29 
Mt 14.12 16.92 10.37 18.99 10.08 12.99 
Hm 12.49 13.59 9.53 6.35 8.91 9.60 
En 6.95 2.27 6.88 5.11 2.10 6.20 
Fs 6.76 4.80 11.88 5.04 11.98 1.80 
Q - - - - - -
Di - - - - - -Fo - - - - - -
Fa - - - - -Ne 
Lc 5.22 3.36 9.51 1.47 9.23 1.16 
He - - - - - -
Ln 
DI 16.50 22.33 25.89 28.53 29.46 34.24 
CI 42.61 43.78 44.74 35.26 43.04 27.53 
NPC 82.38 63.05 59.97 60.73 49.27 63.93 

Ap - Apatite; Po - Pyrrhotite; II - Ilmenite; Or - Orthoclase; Ab - Albite; An - Anorthite; C - Corundum; 
Mt - Magnetite; Hm - Hematite; En - Enstatite; Fs - Ferrosilite; Q - Quartz; Di - Diopside; Fo - Forsterite; 
Fa - Fayalite; Ne - Nepheline; Lc - Leucite; He - Hedenbergite; Ln - Lamite; DI - Differentiation Index; 
CI - Colour Index; NPC - Normative plagioclase composition (Anorthite). 
Note: For sample descriptions, see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
1 SL2-39C Tholeiitic basalt 4 SL10-45 Calc-alkalic basalt 
2 SL3-23 Tholeiitic basalt 5 S L 1 0 - 8 2 Tholeiitic basalt 
3 SL10-15 Tholeiitic basalt 6 SL18-5B Calc-alkalic basalt 

Archean Mafic to Intermediate Metavolcanic and Intrusive 
Rocks (Map Units 1 and 4). 

Ref. No. 7 8 9 10 11 12 
Ap 0.32 0.32 0.03 0.48 0.20 0.10 
Po 0.06 0.09 0.23 0.03 0.50 0.03 
11 2.39 2.59 0.59 1.22 2.34 2.39 
Or 1.94 1.18 - 4.96 12.35 0.67 
Ab 30.16 32.81 - 39.26 18.76 15.12 
An 25.75 23.87 11.15 18.30 25.19 30.90 
C 1.60 0.69 3.06 - 2.71 -
Mt 11.86 4.95 - 3.30 1.84 1.71 
Hm 7.99 4.93 -
En 6.69 - - 8.69 7.70 15.57 
Fs 7.08 13.05 35.59 3.80 8.38 11.34 
Q - 2.01 34.07 18.38 20.04 4.26 
Di - 2.21 7.47 1.14 - 10.96 
Fo - - 1.04 
Fa - - 0.11 
Ne 
Lc 4.16 11.32 6.17 
He - - 0.49 0.44 - 6.96 
Ln 
DI 38.80 33.99 1.16 62.59 51.14 20.04 
CI 35.08 41.74 86.95 18.59 20.26 48.93 
NPC 44.59 40.68 84.49 30.53 55.86 65.83 

Note: For sample descriptions, see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
7 SL18-7 Calc-alkalic basalt 10 SL12--159A Calc-alkalic andesite 
8 SL18-22 Calc-alkalic basalt 11 SL20--30A Calc-alkalic basalt 
9 SL18-40 Ultramafic 12 SL20--37 Tholeiitic basalt 
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Table A-4 . Continued. 

Archean Mafic to Intermediate Metavolcanic and Intrusive 
Rocks (Map Units 1 and 4). 

Ref. No. 13 14 15 16 39 40 41 
A p 0.15 0.27 0.52 0.23 0.05 0.15 0.14 
Po 0.03 0.06 0.06 0.06 0.23 0.32 0.17 
11 1.89 1.60 2.29 2.20 1.06 2.11 1.16 
Or 0.65 5.48 4.43 5.78 0.74 1.07 0.74 
A b 16.17 33.98 34.91 12.54 16.02 21.19 15.97 
An 29.67 15.67 20.98 31.51 36.88 33.30 32.49 
C - 3.27 - -
Mt 2.61 1.61 1.66 1.81 2.64 3.92 4.26 
Hm 
En 22.74 15.57 2.39 10.50 9.09 20.83 15.20 
Fs 13.10 7.96 1.52 12.75 4.73 9.12 5.31 
Q 5.84 14.53 15.96 9.66 - 2.22 2.65 
Di 4.76 - 9.84 6.30 19.44 4.18 16.80 
Fo 0.19 - -Fa 0.11 - -
Ne 
Lc 
He 2.39 - 5.45 6.66 8.83 1.59 5.12 
Ln 
DI 22.66 53.99 55.29 27.98 
CI 47.49 26.74 23.15 40.21 
NPC 63.37 30.30 36.16 70.32 

Note: For sample descriptions, see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
13 SL20--40B Tholeiitic basalt 39 SL14-126 Tholeiitic basalt 
14 SL20--53 Calc-alkalic andesite 40 SL20-90B Tholeiitic basalt 
15 SL28--5B Calc-alkalic andesite 41 SL29-77B Tholeiitic basalt 
16 SL28--7B Tholeiitic basalt 

Archean Intermediate to Felsic Metavolcanic Rocks 
(Map Unit 2). 

Ref. No. 17 18 19 20 21 22 23 24 
Ap 0.29 0.31 0.46 0.53 0.42 0.43 0.22 0.91 
Po 0.34 0.06 0.06 0.06 0.09 0.12 0.03 0.03 
11 0.83 1.22 1.24 1.41 1.69 1.49 0.88 0.82 
Or 10.83 10.08 7.89 17.20 11.37 5.95 7.46 6.04 
Ab 29.92 40.80 35.45 26.24 24.63 57.71 27.99 53.10 
An 18.02 14.59 18.17 20.43 33.09 17.95 23.35 13.25 
C 1.10 0.57 - 2.25 - - 0.92 -
Mt 0.68 2.22 3.34 2.23 1.32 0.21 0.53 0.16 
Hm 0.09 - - - - - - -
En 0.62 1.92 7.61 2.95 4.46 - 0.86 0.93 
Fs - 1.14 3.29 1.43 6.00 - 0.32 0.38 
Q 37.28 27.09 21.44 25.28 13.68 - 37.44 24.59 
Di - - 0.77 - 1.49 6.27 - -
Fo - - - - - 2.94 - -
Fa - - - - - 2.57 - -
Ne 
Lc _ - - - - 0.03 - -
He - - 0.29 - 1.75 4.34 - -
Ln 
DI 78.03 77.98 64.78 68 .72 49.69 63.68 72.89 83.72 
CI 2.23 6.49 16.53 8.02 16.71 17.81 2.59 2.55 
NPC 36.21 25.20 32.57 42 .32 55.87 22.66 44.04 19.04 

Note: For sample descriptions , see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
17 SL4-12 Calc-alkalic dacite 21 SL14-96C Calc-alkalic basalt 
18 SL6-24G Calc-alkalic dacite 22 SL20-6C Mugearite 
19 SL12-111A Calc-alkalic andesite 23 SL24-17B Calc-alkalic dacite 
20 SL12-199C Calc-alkalic andesite 24 SL24-42K Calc-alkalic dacite 
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Table A-4 . Continued. 

Archean Intermediate to Felsic Metavolcanic 
and Intrusive Rocks (Map Units 2 and 5). 

Ref. No. 25 26 27 28 29 30 31 32 
A p 0.21 0.17 0.17 0.22 0.12 0.25 0.19 0.16 
Po 0.03 0.06 0.12 0.06 0.06 0.15 0.06 0.25 
11 0.92 0.65 0.70 0.92 0.73 0.59 0.56 0.62 
Or 5.63 2.09 5.81 16.84 8.29 7.35 3.80 9.74 
Ab 45.25 46.03 33.86 33.31 29.35 35.16 58.62 32.87 
An 15.75 10.30 20.76 7.15 11.87 20.34 9.59 10.65 
C - - - 3.55 2.76 - 0.01 5.52 
Mt 0.47 0.08 0.35 0.81 0.38 2.70 0.15 0.55 
Hm - - - - - - - -En 0.89 - 1.43 2.87 1.19 6.45 1.27 1.55 
Fs 0.24 - 0.92 3.04 0.75 1.76 0.28 0.18 
Q 30.01 33.36 35.37 31.25 44.51 24.67 25.48 37.89 
Di 0.48 1.68 0.33 - - 0.48 - -
Fo - - - - - - - -
Fa - - - - - - - -Ne 
Lc - - - - - - - -
He .11 1.17 0.19 - - 0.11 - -
Ln 
DI 80.90 81.48 75.04 81.40 82.15 67.17 87.90 80.52 
CI 3.12 3.58 3.92 7.63 3.04 12.09 2.26 2.90 
NPC 24.70 17.42 36.53 16.82 27.60 35.29 13.36 23.38 

Note: For sample descriptions, see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
25 SL24-42M Calc-alkalic dacite 29 SL28-23 Calc-alkalic dacite 
26 SL28-9B Calc-alkalic dacite 30 SL29-36 Calc-alkalic andesite 
27 SL28-10C Calc-alkalic dacite 31 SL30-31C Calc-alkalic rhyolite 
28 SL28-12 Calc-alkalic dacite 32 SL31-49 Calc-alkalic dacite 

Archean Felsic To Intermediate Metavolcanic 
and Intrusive Rocks (Map Units 1, 2 and 5). 

Ref. No. 33 34 35 36 37 38 42 43 
Ap 0.22 0.37 0.30 0.27 0.23 0.35 1.18 0.25 
Po 0.09 0.06 0.12 0.09 0.03 0.38 0.09 0.09 
11 1.07 1.68 1.30 0.73 1.29 1.33 3.69 1.89 
Or 7.70 5.43 9.90 8.03 12.20 13.06 10.67 9.93 
Ab 30.16 25.53 29.21 51.42 34.06 29.97 22.40 33.68 
An 24.30 32.97 21.58 12.88 18.40 19.19 23.27 20.68 
C 0.22 _ 4.42 - 4.26 - 1.20 -Mt 0.18 2.85 0.57 1.21 2.37 1.39 1.85 0.10 
Hm - 0.53 
En 4.40 3.62 5.18 14.88 9.97 2.13 5.28 0.47 
Fs 4.80 2.62 5.99 1.96 5.44 0.57 3.05 -
Q 26.87 14.51 21.45 15.03 11.75 11.63 27.33 30.65 
Di - 6.36 - 2.60 - 18.28 - 1.76 
Fo 
Fa 
Ne 
Lc 
He - 4.02 - 0.91 - 4.16 - -Ln 
DI 64.72 45.47 60.56 74.49 58.01 52.66 60.40 74.26 
CI 10.45 21.14 13.03 12.28 19.07 27.42 13.87 4.74 
NPC 43.17 54.90 41.05 19.10 33.74 39.27 49.47 36.66 

Note: For sample descriptions , see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
33 SL6-16A Calc-alkalic andesite 37 SL14-146X Calc-alkalic andesite 
34 SL6-34 Calc-alkalic basalt 38 SL20-24B Calc-alkalic andesite 
35 SL6-58B Calc-alkalic andesite 42 SL24-5B Calc-alkalic andesite 
36 SL14-114X Calc-alkalic dacite 43 SL24-12 Calc-alkalic dacite 
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Table A-4 . Continued. 

Archean Felsic to Intermediate Intrusive Rocks 
(Map Unit 5). 

Ref. No. 44 45 46 47 48 49 50 51 
A p 0.27 0.32 0.29 0.22 0.34 0.35 0.33 0.29 
Po 0.03 0.03 0.03 0.03 0.03 0.06 0.12 0.06 
11 0.97 0.78 0.73 0.80 0.70 0.78 0.96 0.77 
Or 14.75 9.42 11.99 10.64 6.89 12.41 13.08 3.58 
Ab 31.57 39.20 37.73 36.93 46.14 34.88 30.94 59.13 
An 23.51 18.26 13.88 16.70 17.56 19.64 20.67 10.17 
C 0.03 - 1.08 2.84 0.22 -Mt 2.04 1.13 2.32 2.18 1.81 1.12 2.14 1.89 
Hm - - 0.34 - - -En 4.04 4.49 3.34 4.40 3.84 4.79 4.19 1.37 
Fs 1.38 2.18 - 1.11 1.25 2.75 0.99 0.21 
Q 21.43 21.15 28.26 24.15 21.23 22.23 20.83 13.15 
Di - 2.15 - - - 0.66 4.78 8.28 
Fo 
Fa 
Ne 
Lc 
He - 0.91 - - - 0.33 0.98 1.10 
Ln 
DI 67.74 69.77 77.99 71.72 74.26 69.53 64.84 75.86 
CI 8.42 11.63 6.74 8.49 7.59 10.43 14.04 13.62 
NPC 41.24 30.51 25.75 29.89 26.40 34.67 38.64 13.95 

Note: For sample descriptions, , see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
44 SL24-•48 Calc-alkalic andesite 48 S L 2 4 - 7 1 A Calc-alkalic dacite 
45 SL24- 50 Calc-alkalic dacite 49 SL24-95 Calc-alkalic andesite 
46 SL24- 55 Calc-alkalic dacite 50 SL6-30P1 Calc-alkalic andesite 
47 SL24- 68B Calc-alkalic dacite 51 SL24-84 Calc-alkalic dacite 

Proterozoic Mafic Flow Rocks and Diabase Intrusive Rocks 
(Map Units 7 and 8). 

Ref. No. 52 53 54 55 56 57 
Ap 0.34 0.46 0.46 0.41 0.55 0.59 
Po 0.06 0.06 0.03 0.06 0.06 0.06 
11 3.02 4.71 4.89 4.38 4.76 5.20 
Or 2.85 3.11 1.87 2.66 0.76 1.88 
Ab 19.15 16.52 16.71 14.77 13.41 17.24 
An 
c 

33.59 21.70 20.58 19.02 25.23 32.07 

v_ 
Mt 4.59 5.98 6.11 5.73 5.96 6.36 
Hm 
En 9.67 9.21 10.80 12.48 15.06 8.53 
Fs 8.17 6.15 5.49 6.43 6.29 4.18 
Q 2.09 5.57 3.40 5.38 7.81 5.87 
Di 9.49 16.78 20.55 19.78 14.75 12.62 
Fo 
Fa 
Ne 
Lc 
He 6.99 9.76 9.11 8.89 5.37 5.40 
Ln 
DI 24.09 25.20 21.98 22.81 21.98 24.99 
CI 41.93 52.58 56.96 57.70 52.19 42.29 
NPC 62.31 55.33 53.71 54.84 63.95 63.68 

Note: For sample descriptions, see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
52 KW1 Tholeiitic basalt 55 KW4 Tholeiitic basalt 

(diabase si ill) 
53 KW2 Tholeiitic basalt 56 KW5 Tholeiitic basalt 
54 KW3 Tholeiitic basalt 57 KW6 Tholeiitic basalt 
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Table A-4 . Continued. 

Proterozoic Diabase Dike Rocks 
(Map Unit 8). 

Ref. No. 58 59 60 61 62 63 64 
Ap 0.34 0.02 0.56 0.17 0.79 1.36 0.57 
Po 0.11 0.11 0.32 0.17 0.08 0.42 0.06 
11 3.11 1.38 3.58 1.37 1.19 6.28 1.38 
Or 3.55 1.91 5.52 1.48 2.71 8.32 2.72 
Ab 20.75 11.88 8.33 14.75 18.47 21.27 15.67 
An 25.90 17.52 20.56 31.32 38.82 18.44 26.25 

Mt 4.62 3.32 3.65 4.30 3.23 3.42 3.38 
Hm 
En 8.59 8.70 - 18.05 7.81 6.88 5.58 
Fs 8.78 2.61 - 5.14 6.38 12.88 1.72 
Q 5.25 - - - - 9.00 -
Di 10.05 13.71 21.73 16.77 4.38 4.46 19.93 
Fo - 26.49 3.68 1.77 6.85 - 12.97 
Fa - 8.76 4.10 0.55 6.17 - 4.41 
Ne - - 9.09 - - - _ 
Lc - - - - - - _ 
He 
I n 

8.96 3.59 19.18 4.16 3.12 7.27 5.36 
L n 

DI 29.55 13.79 22.94 16.23 21.17 38.59 18.39 
CI 44.10 68.55 55.93 52.11 39.13 41.19 54.73 
NPC 54.06 58.16 43.20 66.68 66.46 44.97 61.23 

Note: For sample descriptions, see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
58 SL22-9B Diabase 62 SL29-49 Diabase 
59 SL28-11 Diabase 63 Lighthouse Diabase 
60 SL14-224D Diabase 64 SL14-90 Porphyritic diabase 
61 SL29-22 Diabase 

Proterozoic Diabase Dike Rocks and Paleozoic Lamprophyre 
Dike Rocks (Map Units 8 and 9). 

Ref. No. 65 66 67 68 69 70 
Ap 0.89 2.75 2.81 2.61 1.91 4.64 
Po 0.12 0.29 0.23 0.18 0.18 0.60 
11 1.16 3.10 3.13 7.48 8.47 6.85 
Or 2.07 9.35 9.87 - - -Ab 9.26 21.45 19.42 - - -An 
c 

21.39 22.98 20.31 9.29 5.59 9.27 
\^ 

Mt 3.34 8.27 7.14 8.08 8.89 7.61 
Hm 
En - - - - - -
Fs 
Q 
Di 

- - - - - -Fs 
Q 
Di 32.11 16.57 12.76 3.63 5.52 1.45 
Fo 7.50 1.73 5.58 35.76 34.72 26.04 
Fa 4.10 0.99 5.04 7.90 7.04 5.69 
Ne 4.20 5.07 4.58 0.65 2.04 1.75 
Lc - - - 8.15 8.10 9.53 
He 13.87 7.45 9.12 0.63 0.89 0.25 
Ln - - - 15.64 16.66 26.32 
DI 15.53 35.87 33.88 8.80 10.14 11.28 
CI 62.08 38.11 42.77 63.49 65.52 47.89 
NPC 54.23 41.29 40.70 87.95 58.32 72.96 

Note: For sample descriptions, see Table A-l. 

Ref. Sample Chemical Ref. Sample Chemical 
No. No. Classification No. No. Classification 
65 SL14-206 Porphyritic diabase 68 SL24- 13 Lamprophyre 
66 SL14-79A Red alkalic diabase 69 SL24- 21 Lamprophyre 
67 SL20-25 Red alkalic diabase 70 SL24- 54 Lamprophyre 

105 



References 

AGI 1972. Glossary of Geology; American Geological Institute, 
Washington, D.C., 805p. 

Arthur, E. 1973. Thunder Bay District, 1 8 2 1 - 1 8 9 2 , A Collection of 
Documents; The Champlain Society for the Government of Ont
ario, University of Toronto Press, p.52, 55, 70. 

Ayres, L.D., Lumbers, S.B., Milne, V G . and Robeson, D.W. 1970a. 
Ontario Geological Map, West Central Sheet; Ontario Depart
ment of Mines and Northern Affairs, Map 2199, Scale 1 inch to 
16 miles. 

1970b. Explanatory Notes for Ontario Geological Map; Ont
ario Department of Mines and Northern Affairs, Map 2196, 
Scale 1 inch to 16 miles. 

Baeta, R.D. and Ashbec, K.H.G. 1967. Plastic Deformation and Frac
ture of Quartz at Atmospheric Pressure; Philosophical Maga
zine, V.15, N.137, p .931-938. 

Bailey, D.K. 1974a. Continental Rifting and Alkaline Magmatism; 
p .148-159 in Alkaline Rocks, Sorensen, H., editor, John Wiley 
and Sons, Toronto. 

1974b. Melting in the Deep Crust; p .436-441 in Alkaline 
Rocks, Sorensen, H. editor, John Wiley and Sons, Toronto. 

Baragar, W.R.A. 1972. Some Physical and Chemical Aspects of Pre
cambrian Volcanic Belts of the Canadian Shield; p .129-140 in 
The Ancient Oceanic Lithosphere, editor, E. Irving, Publ. Earth 
Phys. Branch, Dept. Energy, Mines, Resources, vol .42, pt.3. 

Barker, D.S. 1974. The Alkaline Rocks of North America; p. 160 -171 
in Alkaline Rocks, Sorensen, H. editor, John Wiley and Sons, 
Toronto. 

Bell, K. and Blenkinsop, J. 1980. Ages and Initial S r 8 7 / S r 8 6 Ratios 
from alkalic complexes of Ontario; p. 1 6 - 2 3 in Geoscience Re
search Grant Program, Summary of Research 1 9 7 9 - 1 9 8 0 , On
tario Geological Survey, Miscellaneous Paper 93. 

Bengtson, M.E. 1984. Geophysical Field Study of the Slate Islands 
Cryptoexplosion Site; unpublished MSc thesis, University of Wis
consin-Madison, 83p. 

Bengtson, M.E. and Meyer, R.P. 1981. Investigations of the Slate Is
lands Crater (abstract); p.4 in Conference on Large Body Impacts 
and Terrestrial Evolution: Geological, Climatological, and Bio
logical Implications, sponsored by Lunar and Planetary Institute 
National Academy of Sciences, Snowbird, Utah, October 1981, 
p.4. 

Bengtson, M . E , Meyer, R.P., Halls, H.C., Karl, J.H. and Dushek, D. 
1981. Geophysical Investigations of the Slate Islands Cryp
toexplosion Structure (abstract); in Abstracts and Proceedings 
27th Annual Meeting Institute on Lake Superior Geology, East 
Lansing, Michigan. 

Bhattacharji, S. 1967. Scale Model Experiments on Flowage Differen
tiation in Sills; p .69-70 in Ultramafic and Related Rocks. Wyllie, 
P.J., editor, John Wiley and Sons, New York. 

Billings, M.P. 1954. Structural Geology; 2nd ed., Prentice-Hall, 
Englewood Cliffs, New Jersey, 514p. 

Blenkinsop, J. and Bell, K. 1983. Rb-Sr Geochronology of the 
Coldwell Complex, Northwestern Ontario, Canada: Discussion; 
Canadian Journal of Earth Science, vol.20, p. 1499-1500 . 

Bostock, H.M. 1969. The Clearwater Complex, New Quebec; Geo
logical Survey of Canada, Bulletin 178, 63p. 

Bottriel, K.J. 1975. Rubidium-Strontium isochron age studies of 
Nemegosenda and Prairie Lake; unpublished BSc Thesis, Car-
leton University, Ottawa, Ontario, 44p. 

Bow, J. A. 1899. Slate Islands in Mines of Northwestern Ontario; Ont
ario Bureau of Mines, vol.8, p .95-96. 

1901. Slate Islands in Mines of Northwestern Ontario; Ontario 
Bureau of Mines, vol.10, p .87-88. 

Boyle, R.W. 1961. The Geology, Geochemistry, and Origin of the 
Gold Deposits of the Yellowknife District; Geological Survey of 
Canada, Memoir 310, 193p. 

Bucher, W.M.K. 1963. Crypto Explosion Structures Caused from 
without or from within the Earth? ("Astroblemes" or 
"Geoblemes"); American Journal of Science, vol .261, 
p .597-649 . 

Bunch, T.E. 1968. Some Characteristics of Selected Minerals from 
Craters; p .413-4 32 in Shock Metamorphism of Natural Materi
als, French, B.M. and Short, N.M. editors, Mono Book Corp., 
Baltimore. 

Butler, H.E. andBergerud, A.T. 1978. The Unusual Story of the Slate 
Islands Caribou; Nature Canada, vol.7, N o . l , p .37-40 . 

Cannon, W.F. and Mudrey, Jr., M.G. 1981. The Potential for Dia
mond-bearing Kimberlite in Northern Michigan and Wisconsin; 
United States Geological Survey, Circular 842, 15p. 

Card, K.D. and Hutchinson, R.W. 1972. The Sudbury Structure: Its 
Regional Geological Setting; p .67-78 in New Developments in 
Sudbury Geology, Guy-Bray, J.V., editor, Geological Associa
tion of Canada, Special Paper 1. 

Carter, N.L. 1965. Basal Quartz Deformation Lamellae—A Criterion 
For Recognition Of Impactites; American Journal of Science, 
vol .263, p .786-806 . 

1968a. Dynamic Deformation of Quartz; p .453-474 in Shock 
Metamorphism of Natural Materials, French, B.M. and Short, 
N.M. editors, Mono Book Corp., Baltimore. 

1968b. Meteoric Impact and Deformation of Quartz; Science 
vol.160, p .526-528 . 

Chaudhuri, S., Brookins, D. and Fenton, M. 1971. Rubidium-Stron
tium Whole Rock And Mineral Ages Of The Coldwell, Ontario 
Syenites (abstract); Geological Society of America, Abstracts 
vol.3, No.4 , p.255. 

Chao, E.L.T 1968. Pressure And Temperature Histories Of Impact 
Metamorphosed Rocks —Based On Petrographic Observations; 
p .135-158 in Shock Metamorphism Of Natural Materials, 
French, B.M. and Short, N.M. editors, Mono Book Corp., Balti
more. 

Closs, L.G. 1975. A Reconnaissance Stream Sediment Geochemistry 
Survey of the Slate Islands District of Thunder Bay; unpublished 
report prepared for Ontario Geological Survey, 42p. 

Coleman, A.P. 1901. The Slate Islands in Iron Ranges of Northwestern 
Ontario; Ontario Bureau of Mines, vol.11, p. 137-138 . 

Colgate, S.A. and Sigurgeirsson, T. 1973. Dynamic Mixing Of Water 
And Lava; Nature, vol.244, p .552-555 . 

Currie, K.L. 1965. Analogues Of Lunar Craters On The Canadian 
Shield; New York Academy of Science Annals, vol.123, 
p .915-940 . 

1966. Geology of the New Quebec Crater; Geological Survey of 
Canada, Bulletin 150, 36p. 

1971a. Geology of the Resurgent Cryptoexplosion Crater at 
Mistasin Lake, Labrador; Geological Survey of Canada, Bulletin 
207, 62p. 

1971b. A Study Of Potash Fenitization Around The Brent Cra
ter, Ontario—A Paleozoic Alkaline Complex: Canadian Journal 
of Earth Sciences, vol.8, p .481-497. 

1972. Geology and Petrology of the Manicouagan resurgent 
Caldera, Quebec; Geological Survey of Canada, Bulletin 198, 
153p. 

Dence, M.R. 1968. Shock Zoning At Canadian Craters: Petrography 
And Structural Implications; p .169-184 in Shock Metamor
phism of Natural Materials, French, B.M., and Short, N.M., edi
tors, Mono Book Corp., Baltimore. 

106 



SLATE ISLANDS 

1972. Meteor Impact Craters And The Structure Of The Sud
bury Basins; p .7-18 in New Developments In Sudbury Geology, 
Guy-Bray, J.V., editor, Geological Association of Canada, Spe
cial Paper 10. 

Dence, M.R., Engelhardt, W. von, Plant, A.G., and Walter, L.S. 1974. 
Indications Of Fluid Immiscibility In Glass From West Clear
water Lake Impact Crater, Quebec, Canada; Contributions to 
Mineralogy and Petrology, vol.46, p .81-97. 

Dietz, R.S. 1968. Shatter Cones In Cryptoexplosion Structures; 
p .267-284 in Shock Metamorphism of Natural Materials, 
French, B.M., and Short, N.M., editors, Mono Book Corp., Bal
timore. 

1972. Sudbury Astrobleme, Splash Emplaced Sub-layer And 
Possible Cosmogenic Ores; p .29-40 in New Developments In 
Sudbury Geology, Guy-Bray, J.V, editor, Geological Associa
tion of Canada, Special Paper 10. 

Doig, R. and Barton, J.M. 1968. Ages Of Carbonatite And Other 
Rocks In Quebec; Canadian Journal of Earth Sciences, vol.5, 
p .1401-1407. 

Euler, D. , Snider, B. and Timmermann, H.R. 1974. The Slate Islands 
Woodland Caribou and Plant Communities; unpublished report 
prepared by the Ontario Ministry of Natural Resources. 

Farrand, W.R. 1960. Former Shorelines In Western And Northern 
Lake Superior Basin; unpublished Ph.D. Thesis, University of 
Michigan, Ann Arbor, Michigan, 226p. 

Fisher, R.V. 1966. Rocks Composed Of Volcanic Fragments And 
Their Classification; Earth Science Review, vol.1, p .287-298. 

Folk, R. 1968. Petrology of Sedimentary Rocks; Hemphill's, Austin, 
Texas, 170p. 

Franklin, J.M. and Kustra, C.R. 1970. Proterozoic Rocks In The 
Thunder Bay Area; Institute On Lake Superior Geology, 16th 
Annual Meeting, Lakehead University, Thunder Bay, Ontario, 
Technical Session Abstracts and Field Guide, p .49-68 . 

French, B.M. 1968. Sudbury structure, Ontario: Some Petrographic 
Evidence For An Origin By Meteorite Impact; p .383-412 in 
Shock Metamorphism Of Natural Materials, French, B.M. and 
Short, N.M. editors, Mono Book Corp., Baltimore. 

1972. Shock Metamorphism Features In The Sudbury Struc
ture, Ontario: A Review; p .19-28 in New Developments In Sud
bury Geology, Guy-Bray, J.V, editor, Geological Association of 
Canada, Special Paper 10. 

Fudali, R.F., Gold, D.P., and Gurney, J.J. 1973. The Pretoria Salt Pan: 
Astrobleme or Cryptovolcano; Journal of Geology vol.81, 
p .495-507. 

Gast, P. 1968. Trace Element Fractionation And The Origin Of 
Tholeiitic And Alkaline Magma Types: Geochimica et Cos-
mochimica Acta, vol.32, p. 1057-1086. 

Giguere, J.F. 1975. Geology of St. Ignace Island and Adjacent Islands, 
Ontario Division of Mines, Geoscience Report 118, 35p., Map 
2285, 1 inch to 1 mile. 

Gittins, J., Maclntyre, R.M. and York, D. 1967. The Ages Of Ca
rbonatite Complexes In Eastern Canada; Canadian Journal of 
Earth Sciences, vol.4, p .651-655. 

Goodwin, A.M. 1960. Gunflint Iron Formation of the Whitefish Lake 
Area, District of Thunder Bay; Ontario Department of Mines, 
Annual Report, vol.69, part 7, p .41-67. 

Gorshkov, G.S. 1959. Gigantic Eruption of the Volcano Bezmianny; 
Bulletin of Volcanology, vol.20, p .77-112. 

Greenwood, W.R. 1967. Deformation Lamellae Parallel to (1013)and 
(0001) in Quartz of the Coeur d'Alene District, Idaho; Science, 
vol.158, p.1180. 

Grieve, R.A.F., and Robertson, P.B. 1976. Variations In Shock Defor
mation At The Slate Islands Impact Structures, Lake Superior, 
Canada; Contributions to Mineralogy and Petrology, vol.58, 
p .37-49. 

1977. The Slate Island Structure; GEOS, Energy Mines and Re
sources Canada, p .15-17 . 

Halls, H. 1972. Magnetic Studies in Northern Lake Superior, Cana
dian Journal of Earth Sciences, vol.9, p.1349. 

1974a. A Keweenawan Sequence from the Slate Islands, North
ern Lake Superior (abstract); Institute on Lake Superior Geol
ogy, 20th Annual Meeting, Sault Ste. Marie, Ontario, p. 14. 

1974b. A Paleomagnetic Reversal in the Osier Volcanic Group, 
Northern Lake Superior; Canadian Journal of Earth Sciences, 
vol .11, p .1200-1207 . 

1975. Shock-induced Remanent Magnetisation In Late Pre
cambrian Rocks From Lake Superior; Nature, vol .255, 
p .692-695 . 

1976. The Slate Islands: The Central Uplift Of A Meteorite Im
pact Crater (afcrtract^Institute on Lake Superior Geology, 22nd 
Annual Meeting, St. Paul, Minnesota, p.27. 

1979a. Diatremes And Shock Features In Precambrian Rocks 
Of The Slate Islands; Northeastern Lake Superior — Discussion; 
Geological Society of America, Bulletin, vol.90, p .1084-1086 . 

1979b. The Slate Islands Meteorite Impact Site: A Study of 
Shock Remanent Magnetization; Geophysical Journal Royal As
tronomical Society, vol.59, p .553-591 . 

Halls, H.C. and Grieve, R.A.F. 1976. The Slate Islands: A Probable 
Complex Meteorite Impact Structure In Lake Superior; Cana
dian Journal of Earth Sciences, vol.13, p .1301-1309. 

Halls, H.C. and Stesky, R.M. 1978. Paleomagnetic And Shatter Cone 
Measurements From The Slate Islands, Northern Lake Superior 
(abstract); Canadian Geophysical Union, 5th Annual Meeting, 
London, Ontario, p. 34. 

Halls, H.C. and West, G.F. 1971. A Seismic Refraction Survey in Lake 
Superior; Canadian Journal of Earth Sciences, vol. 8, p .610-6 30. 

Hamilton, W. and Myers, W B . 1967. The Nature of Batholiths; 
United States Geological Survey, Professional Paper 554C, 30p. 

Harcourt, G.A. 1938. The Southwestern Part of the Schreiber Area; 
Ontario Department of Mines, Annual Rept. vol. 47, p. 1-45. 

Harris, P.G., Kennedy, W.Q, and Scarfe, C M . 1970. Volcanism Versus 
Plutonism—The Effect Of Chemical Composition; p. 187 -200 in 
Mechanisms of Igneous Intrusion, Newall, G. and Rust, N., edi
tors, Liverpool Letterpress, Liverpool. 

Hart, S.R., Brooks, C , Krogh, T , Davis, G.L. and Nava, D. 1970. An
cient And Modern Volcanic Rocks: A Trace Element Model; 
Earth and Planetary Science Letters, vol.10, p. 17-28 . 

Hartang, J.B., Dence, M.R. and Adams, J.A.S. 1971. Potassium Ar
gon Dating Of Shock-metamorphosed Rocks, From The Brent 
Impact Crater, Ontario, Canada; Journal of Geophysical Re
search, vol.76, p .5437-5448 . 

Heaman, L.M. and Machado, H. 1987. Isotope Geochemistry of the 
Coldwell Alkaline Complex; I. U - P b Studies on Accessory Min
erals; G A C - M A C - A G C - A M C Meeting, Saskatoon Program 
with Abstracts, vol.12, p.54, May 25-27 . 

Hearn, Jr. B.C. 1968. Diatremes with Kimberlitic affinities in North 
Central Montana; Science, vol.159, p .622-625. 

Hinze, W. J., O'Hara.N.W, Trow, J.W.andSecor.G.B. 1966. Aeroma
gnetic Studies of Eastern Lake Superior; American Geophysical 
Union, Monograph 10, p .95-110 . 

Hobbs, B.E., McLaren, A.C., and Paterson, M.A. 1972. Plasticity Of 
Single Crystals Of Synthetic Quartz; in Flow And Fracture Of 
Rocks; Heard, H . C , Borg, I.Y., Carter, N.L. and Raleigh, L.B., 
editors, American Geophysical Union, Monographl6, p .29-53. 

Hough, J.L. 1958. Geology of the Great Lakes; University of Illinois 
Press, Urbana, Illinois, 313p. 

Irvine, T N . and Baragar, W.R.A. 1971. A Guide to the Chemical Clas
sification of the Common Volcanic Rocks; Canadian Journal of 
Earth Sciences, vol.8, p .523-548 . 

Klasner, J.S., Cannon, WF. and Van Schmus, W.R. 1982. The Pre-Ke-
weenawan Tectonic History of Southern Canadian Shield and its 
Influence on Formation of the Midcontinent Rift; Geological So
ciety of America, Memoir 156, p.27-46. 

107 



OGS REPORT 264 

Lilley, F.E.M. 1964. An Analysis Of The Magnetic Features Of The 
Port Coldwell Intrusive; unpublished M.Sc. thesis, University of 
Western Ontario, London, Ontario, 90p. 

Manton, W.I. 1965. Orientation And Origin Of Shatter Cones In The 
Vredefort Ring; New York Academy ofScience Annals, vol.123, 
p .1017-1049 . 

McCallum, M.E., Woolsey, T.S. and Schumm, S.A. 1976. A Fluidiza-
tion Mechanism For Subsidence Of Bedded Tuffs In Diatremes 
And Related Volcanic Vents; Bulletin of Volcanology, vol.39, 
p .1-16 . 

McGretchin, T.R. and Nikhanj, Y.S. and Chodos, A.A. 1973. Ca
rbonatite- Kimberlite relations in the Cane Valley Diatreme, San 
Juan County, Utah; Journal of Geophysical Research, vol.78, 
p .1854-1869 . 

Mcllwaine, W. and Wallace, H. 1976. Geology of Black Bay Peninsula, 
District of Thunder Bay; Ontario Division of Mines, Geoscience 
Report 133, 54p. 

McMahon, J.M. 1953. Slate Island Reconnaissance; unpublished re
port donated to Ontario Geological Survey, Assessment Files Re
search Office, by Kimberly Clark Canada Ltd. 

Mereu, R.F. 1965. Study Of Apparent Angles Of Emergence At Mara
thon, Ontario From Lake Superior Data; Seismological Society 
of America, Bulletin, vol.55, p .405-416. 

Mitchell, R.H. and Piatt, R.G. 1977. Field Guide To Aspects Of The 
Geology Of The Coldwell Alkaline Complex; Institute on Lake 
Superior Geology, 23rd Annual Meeting, 34 p. 

Moore, J.G. 1965. Petrology of Deep-sea Basalt near Hawaii; Ameri
can Journal of Science, vol.263, p .40-52 . 

Moorhouse, W W 1960. Gunflint Iron Range in the Vicinity of Port 
Arthur; Ontario Department of Mines, Annual Report vol.69, 
p.7, p .1-40 . 

Morton, J.K. 1971. A Rare Chickweed on the Slate Islands; unpub
lished report, files, Wildlife Branch, Ontario Ministry of Natural 
Resources. 

Newton, B., Arthurs, D. , Engelbert, P. and Morris, A. 1974. North 
Central Region Archaeological Survey; unpublished report, His
torical Sites Branch, Ontario Ministry of Resources, Thunder 
Bay. 

Nichols, L.C. 1963. Gold Occurrences on the Slate Islands of Lake Su
perior; unpublished BSc thesis Queen's University, 61 p. 

O D M - G S C 1963. Slate Islands; Ontario Department of Mines-Geo
logical Survey of Canada, Aeromagnetic Map 2146G, Scale 1 
inch to 1 mile. 

1965a. Schreiber Ontario; Ontario Department of Mines-Geo
logical Survey of Canada, Aeromagnetic Map 7088G, Scale 1 
inch to 4 miles. 

1965b. Longlac, Ontario; Ontario Department of Mines-Geo
logical Survey of Canada, Aeromagnetic Map 7102G, Scale 1 
inch to 4 miles. 

1970. Albany Forks; Ontario Department of Mines-Geological 
Survey of Canada, Aeromagnetic Map P578, Scale 1 inch to 16 
miles. 

Parsons, A.L. 1918. Slate Islands, Lake Superior; Ontario Bureau of 
Mines, Annual Report, vol.27, pt . l , p .155-167. 

Parsons, G.E. 1961. Geology Report plus Summary of Aeromagnetic 
and Electromagnetic Survey, Slate Islands, Lake Superior; un
published report prepared for Kimberley-Clark Pulp and Paper 
Co. Ltd. 

Pearce, T.H. 1974. Quench Plagioclase From Some Archean Basalts; 
Canadian Journal of Earth Sciences, vol.11, p .715-719. 

Piatt, R.G. and Mitchell, R.H. 1982a. The Marathon Dikes: 
Ultrabasic Lamprophyres From The Vicinity Of Mckellar Har
bour, N.W. Ontario; American Mineralogist, vol.67, p .907-916. 

1982b. Rb-Sr Geochronology of the Coldwell Complex; North
western Ontario, Canada; Canadian Journal Earth Science, 
vol.19, p .1796-1801 . 

1983. Rb-Sr Geochronology of the Coldwell Complex, North
western Ontario, Canada: Reply; Canadian Journal of Earth Sci
ence, vol .21, p .126-127 . 

Pollock, S.J. 1987. The Isotopic Geochemistry Of The Prairie Lake 
Carbonatite, Ontario; unpublished MSc Thesis, Carleton Univer
sity, Ottawa, Ontario. 

Puskas, F. 1967. Geology of the Port Coldwell Area, District of Thun
der Bay, Ontario; Ontario Department of Mines, Open File Re
port 5014, 94p. 

Pye, E.G., Naldrett, A.J. and Giblin, P.E. (editors) 1984. The Geology 
and Ore Deposits of the Sudbury Structure; Ontario Geological 
Survey, Special Volume 1, 603p. 

Reid, A.M., Donaldson, C.H., Dawson, J.B. and Brown, R.W. 1975. 
The Ignisi Hills: Extrusive Kimberlite; p. 199-218 in Physics And 
Chemistry Of The Earth, Ahrens, L.H., Dawson, J.B., Duncan, 
A.R. and Erlank, A.J., editors, vol.9, Pergamon Press, Toronto. 

Reynolds, D. 1954. Fluidization As A Geological Process And Its 
Bearing On The Problem Of Intrusive Granites; American Jour
nal of Science, vol.252, p .577-613 . 

Robertson, P.B., Dence, M.R. and Vos, M.A. 1968. Deformation in 
Rock-Forming Minerals from Canadian Craters; p .433-452 in 
Shock Metamorphism of Natural Materials, Mono Book Corpo
ration, Baltimore, Maryland. 

Robertson, P.B., and Grieve, R.A.F. 1975. Impact Structures In Can
ada: Their Recognition And Characteristics; Royal Astronomi
cal Society of Canada, Journal, vol.69, p. 1-21. 

1976. Comparison Of The Distribution Of Shock Metamor
phism At Charlevoix, P.Q., And Slate Islands, Ontario (abstract); 
Geological Association of Canada — Mineralogical Association 
of Canada, Annual Meeting, Program with Abstracts, vol. 1, p.42. 

1977. Shock Attenuation at Terrestrial Impact Structures; 
p .687-702 in Impact and Explosion Cratering, Pergamon Press, 
New York. 

1979. Diatremes and Shock Features in Precambrian Rocks of 
the Slate Islands, Northeastern Lake Superior: Discussion; Geo
logical Society of American, Bulletin, Part 1, vol.90, 
p .1087-1088. 

Sage, R.P. 1974. Geology of the Slate Islands, District of Thunder Bay; 
p .80-86 in Summary of Field Work, Milne, V.G. et al., editors, 
Ontario Division of Mines, Miscellaneous Paper 59. 

1978a. Radioactive Diatremes North Of Lake Superior; 
p .53-66 in Summary of Field Work, Milne, V.G. et al., editors, 
Ontario Geological Survey, Miscellaneous Paper 82. 

1978b. Diatremes And Shock Features In Precambrian Rocks 
Of The Slate Islands, Northeastern Lake Superior; Geological 
Society of America, Bulletin, vol.89, p .1529-1540. 

1982. Mineralization in Diatreme Structures North of Lake Su
perior; Ontario Geological Survey, Study 27, 79p. 

Sage, R.P, Breaks, R, Stott, G., and McWilliams, G. 1975. Operation 
Ignace-Armstrong, Geology of Area II; Ontario Division of 
Mines, (in preparation). 

Sage, R.P. et al. 1976. Chipman Lake Area, Districts Of Thunder Bay 
And Cochrane; Ontaio Division of Mines, Preliminary Map 
P. 1068, scale 1 inch to 1/4 mile. 

Sage, R.P., Treacher, K., Meloche, D. and Bathe, D. 1975. Slate Is
lands, District of Thunder Bay; Ontario Division of Mines, Pre
liminary Map P.997, scale 1 inch to 1/4 mile, 1 inch to 1/8 mile. 

Schwerdtner, W.M. 1974. Schistosity and Penetrative Mineral Linea-
tion as Indicators of Paleostrain Directions; Canadian Journal of 
Earth Sciences, vol. 10, p .1233-1243. 

Smith, T.J., Steinhart, J.S. and Aldrich, L.T. 1966. Crustal Structure 
Under Lake Superior; p. 181-197 in The Earth Beneath The 
Continents, American Geophysical Union, Monograph 10. 

Smyth, J.R. and Hatten, C.J. 1977. A Coesite-Sanidine Grospydite 
From The Roberts Victor Kimberlite; Earth and Planetary Sci
ence Letters, vol.34, p .284-290. 

Snyder, F.G. and Gerdemann, P.E. 1965. Explosive Igneous Activity 
Along An Illinois-Missouri-Kansas Axis; American Journal of 
Science, vol.263, p .465-493 . 

108 



SLATE ISLANDS 

Stesky, R.M. and Halls, H.C. 1978. Structural Analysis of Shatter 
Cones at Slate Islands, Northern Lake Superior (abstract); 
American Geophysical Union, Transactions, vol.59, p.228. 

1983. Structural Analysis of Shatter Cones from the Slate Is
lands, Northern Lake Superior; Canadian Journal of Earth Sci
ence, vol.20, p .1-18. 

Stoffler, D. 1972. Deformation And Transformation Of Rock-form
ing Minerals By Natural And Experimental Shock Processes: I. 
Behaviour Of Minerals Under Shock Compression; Fortschr. 
Mineralogie, vol.49, p .59-113 . 

1974. Deformation And Transformation Of Rock-forming Min
erals By Natural And Experimental Shock Processes: Ii. Physical 
Properties Of Shocked Minerals; Fortschr. Mineralogies vol.51, 
p .256-289. 

Thorpe, R.I. 1986. U - P b Geochronology of the Coldwell Complex, 
Discussion; Canadian Journal of Earth Science, vol.23, 
p .125-127. 

Turek, A., Smith, P.E. and Symons, D.T.A. 1985. U - P b Geochronol
ogy of the Coldwell Complex, Northwestern Ontario, Canada; 
Canadian Journal of Earth Science, vol.22, p .621-626 . 

Turner, F.J. 1968. Metamorphic Petrology; McGraw-Hill, New York, 
403p. 

Walker, J.W.R. 1967. Geology of the Jackfish-Middleton Area; Ont
ario Department of Mines, Geological Report 50, 41p. 

Weber, J.R. and Goodacre, A.K. 1966. A Reconnaissance Underwa
ter Gravity Survey of Lake Superior; p .56-65 in The Earth Be
neath the Continents, Steinhart, J.S. and Smith, T.J., editors, 
American Geophysical Union Monograph 10. 

White, W.S. 1972. Keweenawan Flood Basalts And Continental Rift
ing (abstract); Geological Society of America, Annual Meeting, 
Abstracts, vol.4, p .732-734. 

Whitten, J. 1966. Structural Geology of Folded Rocks; Rand McNally, 
Chicago, 678p. 

Williams, H., Turner, F. and Gilbert, C. 1954. Petrography; W H . Free
man , San Francisco, 406p. 

Wold, R.J., and Ostenso, N.A. 1966. Aeromagnetic, Gravity And 
Sub-bottom Profiling Studies In Western Lake Superior; Ameri
can Geophysical Union, Monograph 10, p .66-94 . 

Woolsey, T.S., McCallum, M.E. and Schumm, S.A. 1975. Modeling Of 
Diatremes Emplacement By Fluidization; p .29 -42 in Physics 
And Chemistry Of The Earth, Ahrens, L.H., Dawson, J.B., Dun
can, A.R. and Erlank, A.J., editors, vol.9, Pergamon Press, 
Toronto. 

Wyllie, P.J. and Huang, W.L. 1976. Carbonation And Melting Reac
tions In The System C a O - M g O - S i 0 2 - C 0 2 At Mantle Pressures, 
With Geophysical And Petrological Applications; Contributions 
to Mineralogy and Petrology, vol.54, p .79-107. 

109 





SLATE ISLANDS 

L E N G T H 
m m 0.039 37 inches 1 inch 25.4 mm 
cm 0.393 70 inches 1 inch 2.54 cm 
m 3.280 84 feet 1 foot 0.304 8 m 
m 0.049 709 7 chains 1 chain 20.116 8 m 
km 0.621 371 miles (statute) 1 mile (statute) 1.609 344 km 

AREA 
c m 2 0.155 0 square inches 1 square inch 6.451 6 c m 2 

m 2 10.763 9 square feet 1 square foot 0.092 903 04 m 2 

k m 2 0.386 10 square miles 1 square mile 2.589 988 k m 2 

ha 2 .471 054 acres 1 acre 0.404 685 6 ha 

V O L U M E 
c m 3 0.061 02 cubic inches 1 cubic inch 16.387 064 c m 3 

m 3 35.314 7 cubic feet 1 cubic foot 0.028 316 85 m 3 

m 3 1.308 0 cubic yards 1 cubic yard 0.764 555 m 3 

CAPACITY 
L 1.759 755 pints 1 pint 0.568 261 L 
L 0.879 877 quarts 1 quart 1.136 522 L 
L 0.219 969 gallons 1 gallon 4.546 090 L 

MASS 
8 0.035 273 96 ounces (avdp) 1 ounce (avdp) 28.349 523 g 
g 0.032 150 75 ounces (troy) 1 ounce (troy) 31.103 476 8 g 
kg 2.204 62 pounds (avdp) 1 pound (avdp) 0.453 592 37 kg 
kg 0.001 102 3 tons (short) 1 ton (short) 907.184 74 kg 
t 1.102 311 tons (short) 1 ton (short) 0.907 184 74 t 
kg 0.000 984 21 tons (long) 1 ton (long) 1016.046 908 8 kg 
t 0.984 206 5 tons (long) 1 ton (long) 1.016 046 908 8 t 

CONCENTRATION 
g/t 0.029 166 6 ounce (troy)/ 1 ounce (troy)/ 34.285 714 2 g/t 

ton (short) ton (short) 
g/t 0 .583 333 33 pennyweights/ 1 pennyweight/ 1.714 285 7 g/t 

ton (short) ton (short) 

OTHER USEFUL CONVERSION FACTORS 

Multiplied by 
1 ounce (troy) per ton (short) 20.0 pennyweights per ton (short) 
1 pennyweight per ton (short) 0.05 ounces (troy) per ton (short) 

Note: Conversion factors which are in bold type are exact. The conversion factors have been taken 
from or have been derived from factors given in the Metric Practice Guide for the Canadian Min
ing and Metallurgical Industries, published by the Mining Association of Canada in co-operation 
with the Coal Association of Canada. 
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Conversion f r o m SI to Imperial Conversion f r o m Imperial to SI 

SI Unit Multiplied by Gives Imperial Unit Multiplied by Gives 
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M a f i c t o I n t e r m e d i a t e I n t r u s i v e R o c k s 0 

4a Gabbro to diorite 

4b Basaltic to andesitic dikes 

4c Andesitic to dacitic dikes 

4d Feldspar porphyry with sericite-chlorite to chlo
rite matrix 

4f Porphyritic diorite to gabbro, massive 

4 g Ultramafic to mafic rocks and serpentinized 
equivalents 

4 h Basaltic to andesitic dikes ( lamprophyric) with 
mafic xenoliths 

4i Lamprophyre dike 
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M E T A V O L C A N I C S A N D M E T A S E D I M E N T S 

M e t a s e d i m e n t a r y R o c k s 

3a Volcanic conglomerate , with chert clasts 

3 b Arkose, schistose, poorly b e d d e d and associ
ated with 3a 

3c Iron formation, b a n d e d grey to red c h e r t - h e m a 
t i te-magneti te, grading into laminated chert 

3 d Massive to poorly b e d d e d chert* 7 

3e Argillite, massive to well b e d d e d 

3f Massive arkosic metasediments with laminated 
argillite interbeds, locally contains clasts of 
chert and volcanic rock 

3g Argillite with chlorite porphyroblasts 
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ANIMIKIE 

S e d i m e n t a r y R o c k s 

R o v e F o r m a t i o n 

6c Argillite. massive to poorly b e d d e d 

G u n f l i n t F o r m a t i o n 

6a In terbedded, hematit ic, laminated chert and 
argillite 

6 b Cher t -ca rbona te -hemat i te iron formation with 
circular carbonate structures 

I n t e r m e d i a t e t o F e l s i c M e t a v o l c a n i c R o c k s 

2a Dacite to rhyolite flow breccia, grey to green, 
sericite to chlorite-sericite schist matrix 

2 b Dacite to rhyolite volcanic breccia, red to 
greenish pink in color, chlorite-sericite to 
sericite-chlorite matrix, gradational into unit 1d 

2c Tuffs, massive, locally laminated 

2d Sericite schist, gradational into 2f 

2e Dacite to rhyolite flows, locally amygdaloidal , 

locally faintly b a n d e d , locally contains chlorite 

spots after former mafic phenocrysts 

2f Chlorite-sericite schist, gradational into 1b and 
2 d 

2 g Feldspar porphyry flow, c o m m o n l y a m y g 
daloidal, with sericite to chlorite-sericite schist 
matrix, dark green chlorite spots, gradational 
into I g 

2h Feldspar porphyry breccia, gradational into 1j 

2i Sericite schist, chloritoid and carbonate po
rphyroblasts 

M a f i c T o I n t e r m e d i a t e M e t a v o l c a n i c R o c k s 

1a Massive basalt to andesite 

1 b Schistose basalt to andesite 

1c Pil lowed basalt to andesite 

1d Volcanic breccia, black to g reen -b lack tuf
faceous matrix with grey to red intermediate 
fragments 

1e Amygdaloidal basalt to andesite 

1f Laminated to h o m o g e n e o u s mafic tuff 

1g Porphyritic flow rocks, locally amygdaloidal , 
dark green chlorite matrix 

1h Variolitic basalt to andesite flow, c o m m o n l y pil
lowed 

1j Feldspar porphyry flow breccia, locally a m y g 
daloidal, chlorite or sericite-chlorite matrix 

1k Flow breccia, ellipsoidal buff to tan clasts in 
dark green chlorite matrix 

1 m Porphyroblastic chlorite schist (red feldspar 
and/or carbonate porphyroblasts) 

a Unconsolidated deposits. 

b Bedrock geology. 

c Diatremes cut all rock units exposed on the islands, and are the 

latest major event recognized o n the islands. 

d This dike has b e e n dated a s 300 Ma by K-Ar isotopic techniques 

and therefore represents the youngest isotopic a g e s o far ob

tained for the area. 

e The d i a b a s e dikes are probably feeders for the Keweenawan flow 

rocks. Therefore, units 8 and 9 are essentially time equivalent. 

f Age relations of this unit to units 8 and 9 are uncertain. The alkalic 

d i a b a s e dikes are arbitrarily c o n s i d e r e d coeval with the emplace

ment of the Port Coldwell alkalic complex to the east of the is

lands. The following isotopic determinations have b e e n reported 

for the Port Coldwell complex: K-Ar and Rb~Sr a g e s of 1065 Ma 

on biotites from nepheline syenite and 1225 Ma (Rb-Sr) on per-

thites from larvikite (Fairbairn et al. 1959); R b - S r isochron a g e of 

1070 t 1 5 M a ( B e l l e t a l . 1980); Rb-Sr isochron a g e of 1044.5 ± 

6.2Ma(PlattandMitchell1982);U-Pbzirconageof1188 ± 56Ma 

(Turek et al. 1984); and U-Pb zircon a g e of 1108 ±1 Ma (Heaman 

and Machado 1987) (see report for references). 

9 Mapping on Edmonds Island indicates that more than o n e a g e of 

mafic intrusion may have occurred within the Archean. 

h This unit is common on the northern s i d e of Delaute Island. 

Lithologic contact or unit location with the prefix " C a r e b a s e d on 

geophysical interpretation, e . g . G3c. Uncoded outcrop areas are 

c o m p i l e d from the private field n o t e s of G.E. Parsons, 

1961-1962, prepared for Kimberly- Clark of Canada Limited, e . g. 

C1e. 

S O U R C E S O F I N F O R M A T I O N 

Base m a p der ived f rom m a p s of the Forest Resources Inventory, 
Lands and Waters Group, Ontario Ministry of Natural Resources, 
scale 1:15840. 

Geology is not tied to surveyed lines. 

Preliminary M a p R 9 9 7 , Slate Islands, Thunder Bay District, scale 
1:7920, issued 1975. 

Unpubl ished aeromagnet ic m a p s , geologic data and d i a m o n d drill 
logs prepared by G.E. Parsons for Kimberly-Clark of Canada Lim
ited; suppl ied courtesy of G.L. Puttock, president, Kimberly-Clark 
of Canada Limited. 

O D M - G S C Aeromagnet ic Map 2 1 4 6 G , scale 1:63360. 

O D M Geological Compilat ion M a p 2 2 3 2 , scale 1 :253440 . 

Magnet ic declination approximately 1 ° 0 5 ' W in 1974. 
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Every possible effort has b e e n m a d e to ensure the accuracy of the 
information presented on this m a p ; however, the Ontario Ministry of 
Northern Deve lopment and Mines does not assume any liability for 
errors that may occur. Users may wish to verify critical information. 

This is o n e of a group of transitional stage, computer-assisted carto
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o 
o 

o 

C O 

87*00'00" 




