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MARGINAL NOTES

INTRODUCTION

During the summer of 1986. 120 km2 in the Brooks Bay area was 
mapped by the author at a scale of 1:15 840 or 1 inch to 1/4 mile, 
in conjunction with the Kakagi-Rowan Lake Synoptic project 
(Johns 1986). The map area is bounded lo the north and south by 
Ajax and Holstein Lakes respectively, to the east by Emm island 
of Lawrence Lake, and Brooks Bay on Rowan Lake to the west.

The map area is accessible by float equipped aircraft. Lakes 
within the area are connected by portages.

MINERAL EXPLORATION

In the past, gold has been the mineral of economic interest within 
the study area. A description of local gold occurrences was 
compiled by Beard and Garratt (1976).

Previously known gold mineralization occurs in the Errington 
Prospecl (1), on the northeaslern shore of Rowan Lake . In 1947, 
trenching and 39 diamond-drill holes totaling 11 409 feet delin 
eated a 450-foot long, 32 inch wide mineralized zone with an 
average grade of 0.24 ounce gold per ton (Assessment Files, 
Resident Geologist's Office, Ontario Ministry of Northern Develop 
ment and Mines, Kenora). Known current exploration activity has 
been reslricted to exploration by Nutnsco Resources Limited on 
Ihe Monte Cristo shear zone to the west of the map area. Some 
prospecting is being carried out in the area by a local lodge 
owner.

GENERAL GEOLOGY

The map area, underlain by rocks of Archean age, is situated at 
the western end of the Wabigoon Subprovince. The supracrustal 
rocks are bounded to Ihe north and east by the Ajax Lake Pluton 
and the Lawrence Lake Batholith, respeclively.

The area was previously mapped by Thompson as part of a 
regional study of the Rowan-Straw Lakes area (Thompson 1936). 
Mapping in adjacent areas includes Rowan Lake area to the west 
(Kaye 1973), Straw Lake area to the south (Edwards 1983), and 
Schistose Lake area to the southwesl (Edwards 1980)

The area is underlain by interlayered massive, fine-grained, 
mafic flows, pillowed flows, pillow breccia, hyaloclaslite, auto 
clastic breccia, and intermediate pyroclastic rocks. These volcanic 
rocks have been divided into an upper sequence of interlayered 
mafic metavolcanics and intermediate pyroclastic rocks, and a 
lower sequence of predominantly mafic metavolcanics.

The upper sequence consists of two units: 1) the Cameron 
Lake volcanics, found in the eastern part of Rowan Lake (see 
Figure 1), and 2) Ihe Hill Lake volcanics, found in eastern Hill 
Lake (see Figure 1). The Cameron Lake volcanics are a diverse 
assemblage of mafic to intermediate flows, and intermediate to 
felsic pyroclastic rocks The absence of interlayered plagioclase- 
phyric flows within the mafic metavolcanics of the upper se 
quence distinguishes them from the mafic metavolcanics of the 
lower sequence. All units of the Cameron Lake volcanics are 
crosscut by fine-grained equigranular and feldspar porphyritic in 
termediate dikes. The Hill Lake volcanics consist of a highly 
folded sequence of interlayered mafic and intermediale metavol 
canics and the stratigraphy is difficult to interpret.

Metavolcanics within the map area have been carbonatized 
and epidotized. Carbonatization was noted in the mafic flows in 
the central part of Brooks Bay and Ihe western part of Hill Lake 
Many small intensely altered shear zones were also noted in both 
areas. Quartz-tourmaline veining is commonly found within the 
mafic flows on Brooks Bay.

Epidotization was mainly restricted to the mafic metavolcanics 
north of the Basil Lake Fault, and south of Fog Lake, eastward 
towards Hook Lake

The metavolcanics of this region have been metamorphosed 
to greenschis! grade. However, the inlrusion of the Ajax Lake 
Pluton and the Lawrence Lake Batholith has increased the meta 
morphic grade of the adjacent metavoicanics lo amphibolite fa 
cies The meiamorphic aureoles of the Ajax Lake Pluton and the 
Lawrence Lake Batholith are approximately 1000 and 750 m wide, 
respectively.

MAFIC METAVOLCANICS

The mafic metavolcanics found within the map area consist of 
massive, pillowed, amygdaloidal, variolitic and porphyritic flows, 
as well as, pillow breccia, autoclastic breccia, and minor units of 
tuff and lapilli-tuff.

Massive fine-grained equigranular mafic flows are the most 
abundant rock type found in Ihe area The weathered surface 
varies from light green to dark green to brown, white the fresh 
surface is generally medium to dark green. As seen in thin 
section, the mafic metavolcanics consist of. in order of decreasing 
abundance, chlorite, plagioclase (albite), and epidole   magnetite. 
Most rocks are very fine grained and highly saussurilized. Some 
flows contain anhedral lo euhedral, highly saussuritized 
plagioclase phenocrysts up to 2 cm in size. Individual porphyritic 
flows are not traceable laterally.

Pillowed flows also occur throughout the map area, with 
individual pillows exhibiting a wide range of shapes and sizes. 
The average size of the pillows is approximately 30 by 50 cm, with 
the minimum size being 5 by 10 cm and the maximum size being 
60 by 120cm Pillows are rounded, ameboid, or very elongate in 
shape. Selvages are commonly 5 to 8 mm thick, with the maximum 
and minimum width being 3 cm and 3 mm. respectively. Very 
small quartz   carbonate   epidote filled amygdules are con 
centrated near the pillow rims. Small (up lo 1 cm) saussuritized 
plagioclase phenocrysts were noted in some pillows. Within some 
flows on Brooks Bay, small pods of very fine grained, milky-while, 
euhedral crystalline calcite occurs between the pillows.

Pillowed flows commonly have a smooth, light to medium 
green weathered surface, although pervasive carbonatization of 
some flows on Brooks Bay has given the weathered surface a 
rusty brown appearance The fresh surface is generally medium to 
dark green. One notable exception to this description is the mas 
sive and pillowed flows north of the Basil Lake Fault. These flows 
are highly saussuritized with a buff weathered surface and a light 
apple green fresh surface. Small amounts of saussuritized 
plagioclase phenocrysts were scattered throughout some of these 
flow units.

A laterally extensive unit of amygdaloidal mafic flows marks 
the western boundary between the mafic volcanics of the upper 
and lower sequence on Hill Lake. This unit is characterized by 
large, oval, quartz-carbonate-filled amygdules and gas cavities up 
to 10cm. Most of the unit is comprised of pillow breccia with 
subangular to subrounded pillow fragments, being on average 3 
by 20 cm in size and having maximum and minimum dimensions 
of 20 by 40 cm and 1 by 5 cm, respectively The extremely 
amygdaloidal pillow fragments do not exhibit continuous chilled 
rims and often contain anhedral lo euhedral plagioclase 
phenocryst up to 1 cm in size.

Minor pillowed and massive flows were also noted within this 
amygdaloidal unit Pillows are elongate, an average of 5 by 40 cm 
in size with thick (up to 3 cm) dark green, amygdaloidal selvages. 
The weathered surface is commonly light to medium green and 
the fresh surface is medium green,

The extremely amygdaloidal and brecciated nature of this unit, 
and the presence of only minor pillowed and massive flow units 
suggest that this unit resulted from the deposition of a volatile-rich 
magma in a shallow water environment (Dimroth and Rocheieau 
1979).

Leopard rock within the map area is defined by the author as 
a mafic rock with ^O^/o saussuritized plagioclase phenocrysts 
>^ cm in size This rock type is found throughout the map area 
and is easily recognizable by its spotted appearance Lighi grey to 
white saussurilized plagioclase phenocrysts sil in a fine-grained 
dark green mafic matrix. Although it does not form traceable 
stratigraphic units, this unit is found parallel to stratigraphy. M 
occurs as both intrusive and extrusive rock types. Both flows and 
hyaloclastite of leopard rock containing large (l to 4 cm) 
plagioclase phenocrysts were observed on the eastern side of Hill 
Lake,

A notable unit of mafic autoclastic breccia, hyaloclastite, and 
broken pillow breccia is found in the southern half of Fog Lake. 
Clasts within the mafic autoclastic breccia are composed of a very 
fine grained aggregate of chlorite and saussuritized plagioclase. 
The clasts are blocky and columnar in shape and average 5 by 
5 cm in cross-section. They are supported by a matrix of fine- 
grained crystalline calcite, small angular mafic fragments, and 
pods of euhedral pyrite. North of Ihe autoclastic breccia, a unit of 
unusual pillow breccia (cf- Carlisle 1963) was outlined. Clasts 
within this unit are mafic, subrounded to subangular, and approxi 
mately 4 by 7 cm in size. Many of the clasts have a thin (C2 mm), 
white, micro-fractured chilled rim, which in thin section can be 
seen as highly saussuritized fine-grained mafic material. These 
clasts are supported by B fine-grained hyaloclaslite matrix, parts 
of which contain white structures. These structures weather above 
the rest of Ihe matrix, are round, white, appear to have definite 
rather than diffuse boundaries, and in some places appear to be 
concentrically layered. In thin section, however, these structures 
do not appear to have any internal structure. They are comprised 
essentially of quartz, carbonate, and saussurrtized plagioclase. 
The author interprets these features lo be spherulites and further 
studies are being carried out upon them (Dekker, in preparation). 
Interlayered with the pillow breccia are massive spherulitic flows, 
as well as, heterolithic intermediate lapilli-tuff.

INTERMEDIATE AND FELSIC METAVOLCANICS

Intermediate and felsic metavolcanics are found almost exclu 
sively on the eastern part of Rowan Lake, in Ihe northern part of 
the map- area, and the southwestern part of Hill Lake. They are 
composed of pyroclastic rocks described using the parameters 
outlined by Fisher (1966). They are interbedded with mafic vol 
canics and are part of the Cameron and Hill Lake volcanics of the 
upper sequence (Figure 1).

Intermediate crystal tuffs and lithic-crystal lapilli-tuffs, inter 
bedded with massive and pillowed mafic flows, are found in the 
eastern part of Rowan Lake. The best exposure of these units is 
found on the north-trending peninsula on the western side of the 
large island between Rowan Lake and Brooks Bay. Matrix-sup 
ported feldspar crystals in the crystal tuffs are generally euhedral, 
up to 1 cm in size, but may be broken in some beds. Lithic clasts 
within the lapilli-tuffs are composed of subrounded to subangular 
fragments of feldspar porphyry or fine-grained intermediale vol 
canic material, which has been either serialized or saussurilized. 
The matrix of both the tuff and the lapilli-tuff is generally more 
mafic than the clasts and is composed of chlorite, with minor 
amounts of quartz, feldspar, epidote, and pyrite. The lapilli-tuffs 
commonly grade up into fine-grained spherulitic tuffs.

Fine-grained felsic tuffs, some beds containing swallow tailed, 
dark green clasts interpreted to be collapsed pumice, are found 
only in the northwestern corner of Ihe map area. These tuffs have 
a light grey weathered surface with a medium to dark grey fresh 
surface. The 'clasts' are approximately 3 by 20 mm, dark grey to 
black, and composed of carbonate, chlorite, and quartz, while the 
matrix is essentially quartz, epidote, and chlorite.

The intermediate and mafic pyroclastic rocks of the Hill Lake 
volcanics outcrop only at the southern end of Hill Lake and do not 
have significant lateral extent, suggesting deposition in a re 
stricted basin. Two types of intermediate pyroclastic rocks are 
found. The more extensive is a monolithic, matrix-supported 
pyroclastic breccia and tuff breccia. The matrix of this unit is 
composed of mafic to intermediate tuff containing small (O mm) 
euhedral feldspar crystals. Fine-grained clasts, vesicular clasts, 
and feldspar-phyric clasts are intermediate to mafic in composi 
tion. They are subangular to subrounded and range from 2 to 
50 cm in size, the average being approximately 10 cm.

The other type of pyroclastic unit found in this area is a poorly 
sorted heterolithic pyroclastic breccia the best exposure of which 
is on the western side of the beaver pond found between the two 
bays of southern Hill Lake. This clasl-supported unit has a very 
fine grained, dark green, chlorite-rich matrix. Clasts are composed 
of either fine-grained intermediate and mafic material, amyg 
daloidal intermediale material, or feldspar-phyric intermediate to 
mafic material. They are subrounded and average 20 cm in lengm, 
with maximum and minimum sizes of 40 and 1 cm, respectively.

Mafic and intermediale tuffs are interbedded with both Ihe 
monolithic and heterolithic pyroclastic breccias and the mafic 
flows.

A small unit of intermediale tuff breccia was observed adja 
cent to the Lawrence Lake Batholith on the southwestern part of 
Lawrence Lake This unit is similar in appearance to the monolithic 
pyroclastic breccia outcropping on Hill Lake volcanics. However, 
recrystallization and alteration due to contact metamorphism as a 
result of the intrusion of the Lawrence Lake Batholith, has ob 
scured clast boundaries and made correlation of this unit to those 
on Hill Lake uncertain

The only other area where intermediate pyroclastic rocks were 
found is on the southeastern shore of Fog Lake. This unit of 
heterolithic, intermediate to mafic lapillistone is found within Ihe 
mafic piltow breccia, autoclastic breccia, hyaloclastite, and mas 
sive flow assemblage, and is very restricted in lateral extent The 
clasts are composed of intermediate to mafic fine-grained, vesicu 
lar and feldspar-phyric volcanic material and are subangular to 
subrounded, and average 3 cm in length.

CLASTIC METASEDIMENTS

Well sorted siltstones were found in only one locality, just north of 
Hook Lake, as small schistose interbeds within mafic metavol- 
canic flows. The weathered surface of the metasediments is light 
green brown, and the fresh surface is dark grey green.

METAMORPHOSED MAFIC INTRUSIVE ROCKS

Mafic intrusive rocks occur throughout the map area. Small, fine 
grained mafic sills and dikes intrude the metavolcanics of both 
the upper and lower sequence. These units are OO cm wide, and 
generally medium green on the weathered surface, medium lo 
dark green on the fresh surface.

Small, zoned, intrusive sills grading from exclusively 
amphibole-phyric gabbro at the base upward into entirely 
plagioclase-phyric anorthosilic gabbro were found throughout the 
map area, particularly on the eastern shore of Brooks Bay. The 
weathered surface of these sills is generally spotted and varies 
from dark green black amphibole crystals in a medium green 
gabbro matrix lo white saussuritized plagioclase phenocrysts in a 
dark green gabbro matrix Both the amphibole and plagioclase 
phenocrysts are euhedral, however, the amphibole crystals are 5 
to 10mm in size while the plagioclase phenocrysts range up lo 
5 cm in size. In thin section, it can be seen that the amphibole 
phenocrysts are tremolite/acttnolile, pseudomorphic after pyrox 
ene, and the matrix is composed mainly of hornblende, chlorite, 
and saussuritized plagioclase. Plagioclase phenocrysts are sub 
hedral to euhedral and highly altered to sericite and/or saussurite, 
In some localities, the plagioclase-phyric gabbro is identical in 
appearance to the leopard rock described in the mafic metavol- 
canic section, however, the crosscutting nature and chilled mar 
gins of the gabbro point to its intrusive nature.

A targe north-trending synvolcanic gabbro intrudes the 
metavolcanics east of Hill Lake. This unit is approximately 3220 m 
long and 1410m wide, and is feldspar- and/or amphibole-phyric 
in places. It is medium to coarse grained, green black on the 
weathered surface, and dark green to black on Ihe fresh surface. 
Amphibole and feldspar-phyric parts of this large gabbroic body 
are similar in appearance to the gabbroic sills described pre 
viously.

FELSIC INTRUSIONS

Two intermediate lo felsic intrusions, and several smaller plugs 
intrude the supracrustal rocks. The Ajax Lake Pluton, located al 
the northern end of the map area, is a massive, inequigranular to 
porphyritic biotite granodiorite. The fresh surface is mainly white 
to buff in colour, with approximately 10 DXo black biotite 
phenocrysts (up to 5 mm) scattered throughout. A sharp contact 
between the pluton and the metavolcanics is evident, although 
minor dikes in the supracrustal rocks near the contact were 
observed

The Lawrence Lake Batholith is a multiphase intrusive com 
plex (Edwards 1983). The youngest and most extensive phase of 
the batholith within the map area is biotite granodiorite, with minor 
muscovite and hornblende. Unlike the Ajax Lake Pluton, the batho 

lith has a wide contact zone characterized by xenoliths of mafic 
and intermediate melavolcanics On Ihe western margin of the 
batholith, an older foliated biotite hornblende tonalitic marginal 
phase has been intruded by Ihe quartz-rich granodiorite of the 
main batholith phase.

One zone of the tonalite, which appears as unit 8p on this 
map. is coarse grained, inequigranular, and contains approxi 
mately SO 0/* irregular shaped blebs of polycrystalline quartz, in a 
biotile-rich matrix. In some outcrops this unit has a pyroclastic 
texture, with feldspar and hornblende porphyroblast s occuring in 
both the clasls and matrix. Petrographic examination reveals that 
there has been a high degree of recrystallization and alteration of 
both the clasts and matrix. Twinning of the hornblende por- 
phyroblasts is common, and the centre of most plagioclase 
(labradorite) phenocrysts has been altered to sericite A few in 
distinct 'clasts' containing hornblende, plagioclase, sericite, and 
quartz were noted in one thin section. This problematic unit may 
represent assimilation of intermediate pyroclastic rocks.

A few small, massive plugs intrude the supracrustal rocks. 
They are predominantly biotite granodiorite and similar in appear 
ance to both the Ajax Lake Pluton and the Lawrence Lake Batho 
lith, although quartz veining and pyrite-rich zones are associated 
with one small intrusion south of the eastern end of Hill Lake.

STRUCTURAL GEOLOGY
FAULTS

The major fault within the map area is the Basil Lake Fault; a 
concave-northeast fault which extends across the northern part of 
the area. Intense shearing and mylonitization of the mafic 
melavolcanics is associated with the Basil Lake Fault along the 
eastern shore of Rowan Lake. The trace of the fault is approxi 
mately 2 km south of, and Its trend is roughly conformable to the 
contact of the Ajax Lake Pluton. The intrusion of the Ajax Lake 
Pluton may have caused the westward migration of a block com 
prising both the pluton and the adjacent metavolcanics. This may 
have resulted in sufficient stress to form the fault.

Structural as well as lithologicat changes occur across Ihe 
fault. North of Ihe fault, foliation trends southeast while south of 
the fault foliation trends northeast to east. The dip of foliation 
across the structure is consistently steep (70"SE to 9011 ). Highly 
saussuritized mafic metavolcanics border the Basil Lake Fault lo 
the north, however, south across the fault, Ihe lithology changes 
abruptly to the intermediate and mafic metavolcanics of the 
Cameron Lake volcanics (in the west), mafic metavolcanics of the 
Rowan Lake volcanics (in the central part), and intermediate and 
mafic melavolcanics of the Hill Lake volcanics (in the east) (see 
Figure 1).

FOLDS

On the basis of lop reversals across the map area, numerous 
folds have been interpreted- Top determinations were made on the 
basis of the packing of pillowed flows, normal grading of clasts, 
and mineralogical zoning in the porphyrilic metavolcanics, Stratig 
raphy south of the Basil Lake Fault is folded about axial traces 
that are subparallel and strike roughly northeastward. These folds 
do not appear to continue north of the Basil Lake Fault, however, 
the lack of good top indicators north of the fault may obscure their 
presence.

FOLIATION

Foliation across the map area trends northeastward, is subparallel 
to Ihe fold axis, and is steeply dipping (75C to 900 ; variable 
direction of dip). In addition to the primary northeast foliation, a 
second northwest-trending foliation fabric was recognized in the 
southwestern part of the map area, and may represent another 
deformalional event.

In close proximity to both the Ajax Lake Pluton and the 
Lawrence Lake Batholith, foliation trends have been deflected and 
conform to the contacts of the intrusions. Specifically, in the 
vicinity of the Ajax Lake Pluton, the foliation pattern defines a 
2 km wide contact strain aureole, the southern limit of which is Ihe 
Basil Lake Fault. The contact strain aureole of the Lawrence Lake 
Batholith is difficull to define, as the intrusive contact of the 
batholith is roughly parallel to regional foliation.

BEDDING

Throughout the map area, bedding strikes north-northeastward. 
Exceptions are found in the northwestern part of the map area on 
Brooks Bay and Rowan Lake. Here, there is a gradual rotalion of 
Ihe strike of bedding from northeast through to southeast, becom 
ing approximately parallel to the Basil Lake Fault This change in 
bedding direction can probably be attributed to movement along 
the Basil Lake Fault which caused units to be dragged out along 
its length.

ECONOMIC GEOLOGY

Exploration activity within the map area has focused on gold. The 
Errington Prospect (1) (Beard and Garratt 1976: Clark 1983), a 
small gold showing on the eastern part of Rowan Lake, is spatially 
related to the Basi! Lake Fault. Gold occurs within the metabasalt 
and dacilic breccia zones, and is associated with pyrite, chal 
copyrite, pyrrhotite, and sphalerite (Neilson and Bray 1981) Gold 
is also found in a few quartz veins, some up to 3 feet wide, that 
occupy the dacite-metabasalt contact or occur as tension fractures 
in felsic dikes (Beard and Garratt 1976). Estimated tonnage anci 
grade tor this occurrence is 224 000 tons at approximately 0.24 
ounce gold per ton (Neilson and Bray 1981).

Mineralization on the Wampum Lake Prospect (Beard and 
Garratt 1976), which is just to the west of the map area, is also 
located within a shear zone in the mafic volcanic rocks. This 
shear zone contains two parallel zones of mineralization 100 feet 
apart (Beard and Garratt 1976). Estimated tonnage and grade for 
this occurrence is 15000 Ions at approximately 0.08 ounce gold 
per ton (Neilson and Bray 1981),

Numerous small (OO cm wide), carbonatized, pyrile-bearing. 
east-trending shear zones occur on Brooks Bay and Hill Lake. 
During the course of mapping, numerous grab samples were 
collected for gold assay These samples were analyzed by the 
Geoscience Laboratories, Ontario Geological Survey. Toronto, and 
trace amounts of gold were reported. These shear zones, as well 
as the many noncarbonatized but sulphide-rich shear zones 
should be examined further to determine their gold potential.

The Errington Prospect is spatially related lo Ihe Basil Lake 
Fault, and Colvine er al. (1964) have shown that Archean lode 
gold deposits are spatially related to major shear zones There 
fore, the units along this lineament should be examined further.

The sheai zone in which the mineralization on the Wampum 
Lake Prospect is found strikes roughly east-west, and may in fact 
extend into the map area. Further prospecting for gold along its 
strike length is warranted.

Quartz veining associated with shear zones may also contain 
gold mineralization. Several quartz   tourmaline   carbonate   
pynle veins occur in the central part of Brooks Bay and should be 
more closely examined

A smalt biotite granodiorite plug south of the eastern end of 
Hilt Lake contains many quartz veins and pyrite-rich zones. A high 
degree of alteration, due to the introduction of the quartz veins 
and pyrite, within the plug is evident. This signifies a large amount 
of fluid movement in and around the plug, and as such both the 
plug and Ihe host rock appear to be favourable areas lor gold 
mineralization
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Figure 1: Stratigraphic sequences and lithologies within the 
map area
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 pyroclastic) 
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8r Xenolithic

INTRUSIVE CONTACT 

METAMORPHOSED INTERMEDIATE INTRUSIVE ROCKS

7a Feldspar porphyry
7b Quartz-feldspar porphyry
7c Feldspar-quartz porphyry
7d Felsite
7e Intermediate dike/sill
7f Intermediate to mafic quartz-bearing feldspar 

 porphyry
7g Sheared
7h Carbonatized
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METAMORPHOSED MAFIC INTRUSIVE ROCKS

6a Gabbro
6b Leucocratic gabbro
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61 Porphyritic gabbro with ferromagnesian

 phenocrysts
6g Quartz-bearing gabbro
6h Ferromagnesian crystal cumulate horizon
6j Sheared
6k Carbonatized
6m Fine-grained (gabbro) mafic sills

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS 
METASEDIMENTS 

Clastic Metasediment

5a Siltstone 

Chemical Metasediments 

4a Chert

METAVOLCANICS 
Felsic Metavolcanics

3a 
3b 
3c

Tuff
Spherulitic tuff 
Laminated tuff

Intermediate Metavolcanics
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2f Tuff breccia
2g Pyroclastic breccia
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Mafic Metavolcanics
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 intrusive) 
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 Carbonate alteration

Notes
a. This is basically a field legend and may be changed as a 
result of subsequent laboratory investigations.
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