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sections by grid counting at least 700 points on each
thin section. Slabs were stained for potassium and
calcium to aid in determining the feldspar composition,
Ten samples of rock from the Northwest Angle were ana-
lyized by the Minnesota Department of Natural Resources,
Hibbing, using a Perkin-Elmer Model 603 Atomic Absoption
Sectrophotometer, Analyses were reported as weight per-v

cent oxides, for the common rock forming oxides.

Previous W~r'
| Previous work concerning the geology of the North-
west Angle has generally been restricted to reconnaissance
of the more accessible outcrops. The area was visited for
a few days in 1927 by F. F. Grout, He submitted to the
Minnesota Geological Survey a brief preliminary report
(unpublished) on the accessible outcrops in the northern
part of the area, particularly those outcrops near the
Rader Feldspar Mine, This report included a reconnais-
sance map of the area (1:63,360 scale) denoting six major
rock types. Also included was a map of the massive peg-
matite arcund the Rader Feldspar (1:2133 scale). This
report 1s on file at the Minnesota Geological Survey,
nowever, Grout's 1927 notebook which presumably includes
details and rock descriptions (Goldich and others 1961),
is not available at this time.

Goldich and others (1961) dated the pegmatites of

the area., Using muscovite from the "mine area" section 6




167/33 and biotite from section 32 168/3L a 2,480 m.y.
(K-Ar age) was determined,

R. W. Ojakangas (1976) did the most recent work in
the area. It included a scintillometer survey over out-
crops of the various units, and interpretation concerning
uranium potential for the area,

The Canadian portion of the Lake of the Woods region
has been mapped by the Ontario Divisioﬁ of Mines, and is
currently being studied in greater detail by personnel
of the Centre for Precambrian Studies at the University
of Manitoba, These data are included on 0.D.M. map 2115,
Kenora-Fort Francis Sheet, (Davies and Pryslak 1967) and
the Centre for Precambrian Studies, University of Mani-

bota annual reports, part 2, research, (1974-1976).
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DESCRIPTION OF ROCKS FROM THE NORTHWEST ANGLE

Nomenclature and Classification

The rocks which exhibit intrusive igneous texture
are classified on the basis of composition and texture.
The nomenclature used is that recommended by the U.U.G.S.
subcomission on the systematics of igneous rocks
(Strecheisen 1973). |

The supracrustal unit is classified on the basis of
composition and structure. The amphibolites are banded
and composed of predominately plagioclase and hornblende;
they contain no potassium feldspar. The hornblende gneiss
shows banding and is composed mainly of plagioclase, horn-
blende, biotite, and potassium feldspar. Both the aﬁphi-
bolite and gneiss display granoblastic texture, and ex-
hibit both foliation and lineation. A minor phase within
the supracrustal unit, soapstone is composed of talc,
tremolite and quartz. Foliation due to alignment of talc
aggregates was noted locally, however, the soapstone is

generally isotropic

]\Tn'r:+1n1.rest Angle §”""""acrustal Unit

The supracrustal unit of the Northwest Angle includes
hornblende gneiss, amphibolite, and soapstone. The horn-
blende gneiss and amphibolite are similer in texture, compc-
sition, and outcrop morpholog?. Distinction between them

is based on the presence of microcline and the percentage
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of mafic constituents, The soapstone differs from both
the gneiss and amphibolite in texture, composition, and

outcrop morphology.

Hornblende ™~iss

Outcrops of hornblende gneiss occur mainly on the
islands in the northeast part of the Northwest Angle,
although a few outcrops were also found on the mainland
(Plate 1).

This unit is composed of fine-grained, granular,
hornblende gneiss, which constitutes about 0% of the
supracrustal outcrop area. It is light gray in color on
both fresh and weathered surfaces., Banding is commonly
present in the form of white or pink feldspar rich bands
(0,5 mm - 2 cm), and dark mafic rich bands (0.5 = 2 cm)
(Plate 2).

Locally, the hornblende gneiss appears agglomeratic.
Plagioclase rich bombs and lapilli 2 cm to 20 cm long and
1 to 5 cm wide are more resistant to weathering than the
matrix as illustrated in Plate 3. Because of incomplete
exposure the exact thickness and extent of this unit are
impossible to ascertain, however, agglomeratic beds range
in thickness from 5 to 20 m and have been traced along
strike for up to 1 km minimum. The'agglomerafic beds
make up about five percent of the hornblende gneiss unit.
Contacts between banded gneiss and agglomeratic gneiss

are sharp and coincident with foliation (Plate l).
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The pods are generally concordant, but cross-cut foli-
ation locally,

Most Qf-the amphibolite samples examined are com-
pletely recrystallized to a metamorphic assemblage of
plagioclase, quartz, hornblende, sphene, epidote, apatite
and opaques (Table 2). Biotite, augite, garnet and al-
lanite are less common constituents.

Secondary alteration of the primary metamorphic
assemblage . is uncommon. Minor sericitization of plagio-
clase and chloritization of biolite was noted in a few
samples. Augite is commonly altered along cracks and
cleavage to a reddish-brown opague mineral., The overall
texture is granoblastic polygonal (Plate 10). Idioblastic
gréins of hornblende form rational boundries against pol-
ygonal grains of plagioclase and quartz.

Plagioclase is a major constituent composing 7 to 77%
of the rock., It is xenoblastic polygonal (0.1 - 1.0 mm).
Untwinned crystals are common but a few albite twins were
noted in most thin sections. Carlsbad and pericline twins
are uncommon. The a-normal method was used to determine
the plagioclase composition in 26 of 39 samples (Table 2).
It is andesine (An 30 -~ An }8), except for one sample
(An 20) which has five percent relict plagioclase poik-
iloblasts (0.5 - 2 mm). The recrystallized polygonal
grains in this same sample are An 32, Most of the plagi-
oclase crystals are discrete but some are poikiloblastic.

Common intergrowths are hornblende, quartz, apatite,







TABLE 2 CONT.

Banded Amphibolite

: Bio.
Amphibolite ' Biotite Amphibolite Garnet
Sample No. 125 184 200c 210 21l 175 215b 147 181 266 317 322 26l
Plagioclase 51 65 5l 52 62 77 50 1O 1,8 60 5Bl 60 L5
Microcline - - - - - - - - - - - -~ -
Quartz 15 2 Tr. Tr. Tr. 1 13 11 1 1 2 Tr. 12
Hornblende 3l 30 Ly L0 3l 1 20 Ly L6 30 Lo 28 20
Biotite Tr. Tr. - Tr. 1 8 10 3 2 6 3 10 15
Chlorite - - - - - 12 6 - - - - - -
Sphene Tr. 2 1 Tr. Tr. 1 1 Tr. 2 1 Tr, 1 -
- Epidote Tr. 1 1 - 1 Tr. Tr. 1 - 1 Tr, 1 -

Apatite Tr. Tr. Tr. Tr. Tr. Tr. Tr. Tr. Tr. 1 Tr. Tr. Tr.
Allanite - - Tr. - Tr., - - Tr. - Tr, - Tr. -
Opaques Tr. Tr. Tr. 8 2 Tr. Tr, - 1 Tr. 2 Tr. Tr.
Muscovite - - - - - - - - - Tr. - - -
Garnet - - - - - - - - - - - - 8
Augite - - - - - - - - - - - - -
Calcite - - - Tr. - - - - - Tr. - - ~
Fe Stain and
Saussurite Tr. - - - Tr. -

Toval (Vol.%) 100 100 100 100 100 100 100 100 100 100 100 100 100
l\]Oo Of POintS V.E. VOE. V.EI V.E. V.E- V.Ec V.E. 914-3 73)4— V.E. V-E. V.E. V.E.
An. Content of

Plagioclase 37 38 37 35 N,D. N.D. N.D. 45 45 39 31 2 31

T¢



Sample No.

Plagioclase
Microcline
Quartz
Hornblende
Biotite
Chlorite
Sphene
Epidote
Apatite
Allanite
Opaques
Muscovite
Granet
Augite
Calcite

Fe Stain and

Saussurite

Total (Vol.%)
No. of Points
An. Content of

Plagioclase

TABLE 2 CONT.

D nan A~

Chl.
189

23la

297
10

10
60

Tr.

Epidote Amphibolite
88a

20

Tr.

Tr.

ol
7

10

BRI LU wi

97a
37

Tr,
49
Tr.

9
Tr.

1w

100
878

171
L8

V.E

d Amphibolite

Augite Epidote Amphibolite

129
10

Tr,
25

Tr.

55
Tr.

Tr.

202
31
1
12

L2
L5

317
25

323
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occurs as 3 to 10 m thick bands in the amphibolite. The
soapstone-amphibolite contacts are sharp and coincident
with the trend of foliation in both phases,

This phase is compdéed of fine~-grained soapstone,
and constitutes less than one percent of the supracrustal
outcrop:area. It is white on both fresh and weathered
surfaces, and commonly shows a weék foliation. The foli-
ation is given by the planar parallelism of (0.2 - 1.0 mm)
aggregates of talc.,

Minerallogically the soapstone is composed of 37 to
75% fibrous white talc, White prisms of tremolite (0.5 -
1.5 mm) make up to 5 to AQ%. Clear veins of quartz (0,5 -
1 mm) wide, and blocky (Q.S - 1.0 mm) patches of opagques

are conspicuous components.

M~~thwest Angle Ton=77+‘¢c Unit

The tonélite unit is generally found in small rounded
outcrops on Oak Island, Sugar Point, and the small is-
lands to the south, Larger outcrops may be found along
the shoreline, but most of these are low lying and usu-
ally submerged. A notable exception to this is Bridges
Island which rises 5 m from the water and has continuous
outcrop over its entire 0.25 km2. Most of the outcrops
have only a thin weathering veneer (0 - 2 cm) where for-
mation of clay minerals has made the rock crumbly,
however, in areas where weathering is not active, such as

depressions in larger outcrops, a thicker weathered sur-

face (5 - 10 cm) is present.
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are surrounded by a fine-grained, porphyroclastic, meta-

morphic assemblage of plagioclase, microcline,quartz, epi-

dote, and biotite (Table 3). Minor secondary alteration

in the form of Sericitization of plagioclase and chlo-
ritization of biotite was noted.

The overall fexture is cataclastic. Fractured,
stfained and corroded igneous phenocrysts (50%) are sur-
'rounded by finer recrystallized minerals (50%). A minor
preferred orientation of mineral grains is not apparent
in thin section.

Plagioclase is the main mineral constituent, com=~-
posing 30% of the rock. The phenocrysts are fractured
and strained and bent albite twins and optically dis-
continuous grains are common, Recrystallization has
taken place along the old grain boundaries with grano-
blastic crystals of quartz, microcline, and plagioclase
producing ragged edges on the plagioclase phenocrysts
(Plate 12). Although albite, carlsbad, and pericline
twins are present, many of the phenocrysts show no twin-
ning. The composition of the phenocrysts was determined
by the a-normal method to be oligoclase (An 20 - An 22)
with minor normal zoning in a few crystals., Many of the
phenocrysts are poikloblastic with minute intergrowths of
quartz, microcline,biotite, and epidote. Minor second-
ary alteration to sericite was noted.

Granoblastic plagioclase makes up 10 to 15% of the

rock, It is polygonal anc ranges in size from 0.1 to




TABLE 3 - MODES, IN VOLUME PERCENT, OF TONALITIC ROCKS.

Porphyritic - v

Granodiorite Phaneritic Tonalite
Sample No.# 36 295 55 2u8b 277 2l,9a 250 276 289b 2k
Plagioclase L0 38 nn 58 63 60 60 70 71 57
Microcline 13 11 13 6 2 2 2 Tr. Tr. 1
Quartz 3l 35 30 23 31 30 35 25 25 27
Hornblende 6 7 8 6 " - - - - - 3
Biotite 3 5 2 1 2 5 1 - - 6
Chlorite - 1 1 L - - Tr. 3 2 3
Sphene 1 Tr. Tr. - Tr. - Tr. Tr. Tr. -
Epidote 1 3 2 1 2 2 Tr. 2 1 3
Apatite Tr. Tr. Tr. Tr. Tr. Tr. Tr. Tr. Tr. -
Opaques Tr. Tr. Tr. 0.5 - Tr. Tr. - 1 -
Muscovite - - - - Tr. 1 2 Tr. - -
Zircon Tr. - - - Tr. - - - Tr. C -
Saussurite 2 - - 0.5 - Tr. Tr. Tr. -
Calcite - - T - - -

Total (Vol.%) 100 100 100 100 100 100 100 100 100 100
No. of Points* V.E. 1265 1012 1127 1019 V.E. V.E. V.Ee. V.E. 1015
An., Content of

Plagioclase+ 20 20 20 23 18 20 20 20 20 27

# Sample numbers refer to Plate 1
* V.E. Visual estimate using thin section.
+ N.D. No determination.

o
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PLATE 13 <~ PHCTOMICROGRAPH SHOWING IGNEOUS TEXTURE IN

TONALITE. MAJOR MINERALS INCLUDE PLAGIOCLASE
AND QUARTZ. FIELD OF VIEW 6.2 mm., LOCATICN
NORTHEAST POINT OF NORMAN ISLAND.
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Plagioclase is generally the main mineral consti-
tuent, composing 30 to L3% of the rock. Blocky anhe=-
dral crystals (0.2 - lf mm) constitute most of the pla-
gioclase, but trace amounts of polygonal crystals (0.2 -
O.ly mm) were found locally. Albite twins are common,
while pericline and carlsbad twins are less so. Com-
position was determined in ail samples by the a-normal
method, and was found té be oligoclase (An 16 - An 18).
Many of the plagioclase crystals are poikiloblastic,
with intergrowths of microcline, guartz, biotite, nus-
covite, epidote, magnetite, and calcite. Most of the
intergrowths occur as minute blebs but some vermicular
intergrowths with quartz were noted. Minute needles
of apatite are common inclusions. Secondary alteration
to sericite is common but generally minor.

Microcline is also a major phase, constituting 29
to 37% of the rock. It is anhedral, and commonly inter-
stitial (0.1 - 4 mm). Trace amounts of (0.1 mm) poly-
gonal grains are also present. Cross-hatch twins and
microperthites were commonly observed as were bent twin
lines, fractures and optically discontinuous grains.
Many of the crystals are poikiloblastic with inter-
growths of guartz, plagioclase, biotite, and muscovite.
The intergrowths generally occur as minute blebs, but
some with gquartz is vermicular. Minute prisms of apa-
tite, and zircon, were found as inclusions.

Quartz is another major constituent making up 18 to
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36% of the granite. Although interstitial grains (0.1 =
i, mm) are most common, and generally the only type pre-
sent polygonal grains (0.1 - 0.3 mm) were also found.

The polygonal grains are generally restricted to
the foliated samples where they make up a trace to three
percent of the rock. They generally occur as polygon-
ized borders around the larger relict quartz, but are
also found as interstitial aggregates which exhibit flux-
ion structure locally,

The larger interstitial quartz is usually strained
and fractured; locally it appears stretched. A few of
the stretched grains are completely polygonized, Most
of the quartz occurs as discrete grains but minute in-
clusions of microcline, plagioclase, biotite, apatite,
and zircon are present. |

Biotite is a relatively minor constituent. Elon-
gate subhedral crystals (0.1 - 1 mm> make up 0,5 to 6%
of the rock. Partial alteration to chlorite and magnet-
ite is present locally. This is the only occurrence of
chlorite in the granite unit., Most of the biotite occurs
as discrete grains, however, minute inclusions of quartz,
muscovite, apatite, and zircon were found.

Muscovite is found in many of the granitic samples.
Where present it occurs as subhedral (0.1 - 1 mm) crys-
tals which constitute a trace to two percent of the rock.
It is often found in association with biotite or as in-

clusions within plagioclase. Most grains are discrete
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but some contain minor inclusions of quartz.

Epidote occurs as subhedral (0.1 - 0.8 mm) crystals.
Where present it constitutes a trace to one percent of
the rock. It is found in association with the mafic con-
stituents or as intergrowths in plagioclase, and horn-
blende where it appears to be an alteration product of
the hosts, Although some grains have intergrowth of
quartz, most are discrete.

Hornblende is present in a few of the granite sam-
ples being most abundant in those from Brush Island. It
occurs as subhedral (0.5 - 1.5 mm) grdains which consti-
tute three to five percent of the rock. It is associated
with the other mafic minerals and partially altered to
epidote and biotite. L&cally the hornblende crystals
are elongate énd show subparellel orienéétion. These
elongate crystals are commonly twinned some polysynthet-
ically., Quartz is commonly present as an intergrowth.

Accessory minerals include sphene, apatite, zircon,
magnetite, and calcite. Minor amounts of saussurite and
iron stain are present as crack fillings. Together these
accessories constitute a trace to two percent of the
rock., Magnetite is generally the most abundant., It oc-
curs as blocky subhedral crystals and as interstitial,
blebs (0.1 - 0.5 mm) which are commonly associated with
the mafic minerals., It also occurs as lacy intergrowths
with chlorite or sericite. In these associations it is

found as intergrowths within biotite and plagioclase
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granitic pegmatite. It is pink on fresh and weathered
surfaces, but locally bleached white. No foliation or
lineation was noted. Mineralogically the rock consists
of 30 to L0% pink microcline, (0.5 mm - 0.6 m) which is
generally perthitic. Clear to white plagioclase (0.5 mm -
0.3 m) makes up 20 to 30%, while clear quartz (0.5 mm -
0.3 w) constitutes 25 to 35%., Locally the quartz is
graphically intergrown with plagioclase or microcline.
Biotite or muscovite are present locally in amounts up
to ten percent. Minor.but notable phases include reddish-
brown garnet to 0.5 cm and black opagques, to 1.0 cm. Be-
cause of the coarse nature of this phase it is difficult
to study in thin section. Three samples of finer grained
portions of the granitic pegmatite were chosen for study.
The composition of the samples was assumed to approximaté
that of the coarser grained counterparts, however, des-
criptions of grain size, texture and composition were
developed using pegmatitic hand specimens as well as the
finer grained thin sections.

Plagioclase makes up 15 to 30% of the rock. It oc-
curs as blocky subhedral crystals (0.5 mm - 0.3 m).
Carlsbad, periciine, and albite twins are common. Com-
position was determined in three samples by the a-normal
method, and found to be cligoclase (An 15 - An 18).
Graphic intergrowths of guartz (0.5 mm - 5 cm) are com-
mon; as are exsolution blebs (0.5 mm -~ 1 cm)of microcline.

Other notable intergrowths are muscovite, opadques, and
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garnet., Most of the plagioclase crystals show no sec-

-ondary alteration, however, minor alteration to sericite
was found in one sample. In thin section the plagioclase
exhibited strain in the form of bent, kinked, and broken
twin lamelae, and slight polygonization along boundaries.

Microcline constitutes 30 to LLO% of the granitic
pegmatite, Blocky subhedra; crystals (0.5 mm -~ 0.6 m)
are generally pink, but are locally bleached white., The
color is imparted by red iron stain covering the crystal
surface, Most crystals show cross-hatch twinning. Marco-
perthites are common, exsolution blebs of plagioclase
(0.5 mm - 1 cm) are less so., Graphic intergrowths with
quartz are a conspicuous feature, intergrowths with mus-
covite, anq garnet were also found. Secondary alteration
was not noted, however, strain in the form of cracked
crystals, bent twins, and minor polygonization along
boundaries was found in all thin sections.

Quartz is also a major phase, constituting 25 to 35
percent of the rock. Clear interstitial crystals (0.5 mm
- 0,3 m) are most common, but graphic intergrowths with
plagioclase or microcline, and rounded blebs, are also
present. Most grains are discrete but intergrowths of
plagioclase, microcline, garnet and micas (0.5 mm -

10 cm) were noted. Undulose extinction, cracks, and mi-
nor polygonization of boundaries are vrominent features
of the quartz.

Locally muscovite, or biotite is present in amounts
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up to ten percent. Large books to 0.1 m were noted,
but most common are aggregates to 0.2 cm, |
Accessory minerals are garnet and opaques. The
garnet occurs as reddish-brown, euhedral, crystals to
0.5 cm. The opaques weré found as black interstitial

crystals to 1 cm.

Northwest Angl'~ Mafic MNi~ Unit

Outcrops of mafic dike occur mostly on islands in
the Lake of the Woods associated with outcrops of tona-
lite, but mafic dike rocks are also found on the main-
land where they are associated with outcrops of supra-
crustal rocks. (Plate 1).

The mafic dikes are composed of fine to medium-
grained hornblende gabbro (Plate 17). It is dark gray
on fresh surfaces, but weathered surfaces are light gray
and pitted. The pitted texture is due to the more rapid
weathering of plagioclase, while pyroxene and opagues
protrude from the surface. Secondary alteration is var-
iable, but generally restricted to sericitization of
plagioclase.

Mafic dike contacts are sharp, with chill margins
within the dike. Grain size ranges from diabasic along
contacts to medium-grained in the center of the dike.

No penetrative foliations or lineations were noted, how=
ever, a prominent joint set, normal to the contact trend
was noted at several locations.

Plagioclase is the most abundant mineral. Lathy
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PLATE 17 - PHOTOMICROGRAPH SHOWING LATHY IGNEOUS TEXTURE
IN HORNBLENDE GABBRO, MAJOR MINERALS INCLUDE
PLAGIOCLASE AND AUGITE. LOCATION 281 (SEE
PLATE 1), SMALL ISLAND IN SEC. 20, 167/33.
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crystals (0.3 - 2.5 mm) constitute L1 to 56% of the rock.
Albite, pericline, and carlsbad twins are common. The
composition was determined in all samples by the a-nor-
~mal method, and was found to be labradorite, with normal
zbning (Table 5)., Most of the plagioclase crystals are
discrete. Secondary alteration to sericite or saussurite
is common,

Augite is another dominate phase, making up 5 to 39%
of the rock. It occurs as blocky, subhedral, crystals
(0.5 = 2,5 mm), which commonly show simple twins., Some
crystals contain intergrowths of plagioclase, apatite,
and opaques, but most do not, Partial or complete alter-
ation to hornblende is ubiqutous.

Hornblende was found.solely as a pseudomorph after
augite, It constitutes 12 to 28% of the rock. Partial
replacement of the augite along cleavage, and boundaries
is most common, but complete replacement was also noted.

Quartz forms (0.5 - 2 mm) interstitial grains which
are commonly subpoikilitic., It constitutes two to seven
percent of the rock. The crystals are clear and show
little alteration. No grains showing undulose extinction
were noted.

The opagues occur as blocky subhedral or intersti=-
tial crystals (0.5 - 2 mm) which constitute two to four
percent of the rock, Minor amounts of opaques are also
found as crack fillings in augite and plagioclase., Most

of the grains are discrete, but intergrowths of plagio-



‘TABLE 5 - MODES, IN VOLUME PERCENT OF MAFIC DIKES

Sample No.#

Plagioclase
Augite '
Hornblende
Quartz

Biotite
Opaques

Sphene

Apatite
Epidote
Saussurite
Total(Vol.%)
No. of Points*
An, Content of
Plagioclase

# Sample numbers refer to Plate 1
¥ V,E. = Visual Estimate using thin section.

137b

56
5
28

i v

Tr.
Tr.
Tr.
100
101l

58-65

289a

50
28
16

3

3
Tr.
Tr.
Tr.
100

1166

55-6L

Hornblende Gabbro
2),8a

52
32
2
12
Tr.
2
Tr.
Tr.
Tr.
100
V.E.

54-63

281

L1
39

Ly
12

Tr.
L
Tr.
Tr.
Tr.
100
V.Et

55-63

63
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clase and augite were noted. In one thin section blocky
opaques are closely associated and intergrown with bio-
fite.

Accessory minerals are biotite, apatite, suassurite,
sphene, and sericite. Biotite occurs as (0.1 - 0.3 mm)
subhedral plates which constitute zero to one percent.
Prisms of épatite (minute - 0.2 mm) were found in trace
amounts, Blebs of sphene to 0.1 mm were noted. Sericite
occurs as a dusty alteration of plagioclaée, while sauss-

urite was found as crack fillings.
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STRUCTURE

Gener-l Statement
Four major rock units were found in the Northwest
Angie: supracrustal rocks, tonalitic intrusive rocks,
granitic intrusive rocks, and large mafic dikes. The
supfacrustal rocks have a northeast trending structural.
grain throughout most of the area, however, in the north
central part of the peninsula (sections I & 5, 167/3L
sections 32 & 33, 168/3l1) the structural grain trends
northwest, The tonalitic rocks fround on Oak Island
have a northeast trend with vertical foliation. The
orientation of the foliation found within tonalitic rocks
from Sugar Point, and the islands to the south is vari-
able, but is generally vertical, énd trends ezst-west.
Most of the granitic rocks are massive, however, two out-
crop areas,-both in the northwest part of the peninsula
are foliated. This foliation is generally vertical and
trends northwest, The large mafic dikes trend northwest
to southeast, but they display an isotropic fabric inter-

nally.

Primary Stru~+mes
The supracrustal ropks are completely: recrystallized

thus obliterating most primary structures, although

stretched pillows, a faint but distinguishable crossted

and a graded bed were noted.
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Thne crossbed and graded bed were found in the same
outcrop at the northwest point of Eberhard Island. Here
the granular hornblende gneiss unit shows a gradual tran-
sition from medium-grained to fine-grained in the first
25 cm above a contact with a tuffaceous augite-hornblende
gneiss. The crossbed was found about 5 m up section
from this contact.

Pillow structures were observed in the amphiboclite
phase of the supracrustal unit. They range in length
 from 0.3 to 1.0 m and are 0.1 to 0.3 m wide (Plate 18).
The rinds are 0.5 to 1 cm thick. The down rlunge dimen-
sion is difficult to measure, but at the southeast pcint
of Honeymoon Island it was measured at 1.0 m (Plate 19).
‘The ratio of déwn plunge height to length and width.meas-
ured normal to plunge is L:2:1 at this location. The
plunge of all pillows observed lies within the plane of
foliation.

Although the crossbed and some of the pillow struc-
tures are faint and difficult to distinguish, the valid-
ity of the primary structures can generally be estab-
lished. Top directions are generally simple to deter-
mine from the primary structures because characteristic
top indicators are commcnly present. The locations and
top directions of primary structures are shown on
(Plate 20). Tops are generally northward in the supraé

crustal unit.
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iated subparallel to Sl’ while figure 7 dipicts data
collected from rocks which are foliated subparallel to

o

supracrustal, 82 trend (Fig. 1) appear as a line. Thus

The plot of mineral lineations associated with the

folding of 82 features is not implied. The plot of min-
eral lineations associated with the supracrustal Sl trend
(Fig. L) do not appear as a line, this may indicate fold-
ing subsequent to the development of this lineation.

Most areas of concentrated outcrop are less than
1 km2 in area, and isolated., Thus while structural data
is fairly consistant within outcrop areas, it is not nec-
essarily consistant between outcrop areas. As few top
indicators have been observed, specific definition of
folding is ﬁot"possible. The only outcrop area where top
indicators show reversal in top direction is that in sec-
tions 1 and 12, 167/3L4, sections 6 and 7, 167/33. Deter-
mination of the precise nature of folds in this area is
not possible, however, inference has been made concerning
their general nature. The folds appear to be isoclinal,
Evidence for this is the reversals of top direction in an
area which has a consistant near vertical foliation. As-
suming the fold model is correct these folds in section
7, 167/33 appear to be overturned, with axial planes dip-
ping northward 80°. The folds in section 1 and 12, 167/
3ly, and section 6, 167/33 appear to have nearly vertical
axial planes. Since no marker beds have been noted in

this area, it is impossible to infer the wave length or
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amplitude of these folds, however, a maximum possible

wave length can be ascertained by measuring the distance
normal to strike, between two consistent top indicators
which have a reversal in tops between them (Fig. 8).

The area along the north half of section lines 5 and 6,
167/33 is the only area which provides this opportunity.
It should be noted that this calculated maximum wavelength
(550 m) probably represents many fold wavelengths which
are not recognized (Fig. 8).

The singularity of foliation trend within outcrop
areas points toward two poséible alternatives to explain
the structural nature of individual outcrop areas other
than the north shore of 0Oak Island, and sections 1 and 12
167/3L, sections 5 and é, 167/33. These areas appear to
be (1) monoclines; or (2) isoclinally folded. The out-
crop areas on the islands in the northeast part of the
Northwest Angle and those in sections 3, 8, 10, 11, 1k,
167/33 are difficult to interpret because they contain
foliations which vary no more than 25° in dip, 5° in
strike and dip consistantly in one directicn. The out-
crop areas in sections 10, 11 and 12, 167/3L may be iso-
clinally folded because they lie along strike from the
outcrop area in sections 1 and 12, 167/3L, sections 5
and 6, 167/33 which appears to be isoclinally folded.
There is no zpparent evidence favoring either of the two
structural alternatives concerning those outcrop areas
on the islands, and in sections 3 and 8, 167/3L, however,

reversal of dip direction would favor isoclinal folding



FIGURE 8 - PROJECTION OF FOLD WAVELENGTH INFERRED

FROM FOLIATION AND PILLOW STRUCTURE TOP
INDICATORS ALONG SECTION LINE 5-6 T.167N.
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as a explaination for the structural nature of outcrop
areas found in sections L and 5, 167/3L, and sections 32

and 33, 168/3l.
- The supracrustal rocks of the Northwest Angle gen-
erally appear to be isoclinally folded with axes trending
northeast, subparallel to Sl foliation. These isoclinal
folds are designated Fl' The supracrustal rocks in the
northwest part of the peninsula (sections L and 5, 167/3L
and sections 32 and 33, 168/3l) also appear to be isocli-
nally folded, with axes trending northwest, subparallel
to 82 foliation. Possible explanations for this struc-
tural pattern are: (1) Fl’ isoclinal folding was refolded
along F2 northwest trend or (2) F1 isoclinal folding was

disrupted by emplacement of granitic plutons, causing S2

trend by rotation of isolated detached blocks.

Non-Penetr=*+ive St~'~*1wres

Observable contacts between the major rock units are
generally absent, however, isolated areas with visible
contacts were noted. Details regarding the macroscopic
nature of these contacts appear in chapter 2, above. In-
terpretation of the megascopic nature of contacts appears
below.

Preceptible contacts between the supracrustal units
and the tonalite involve dikes of tonalite, which cut
the foliation in the supracrustal units. Inferred con-
tacts were projected from the location of outcrops, local

topographic lows, the location of zones showing cata-
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clastic textures, and the orientation of foliation with-
in the units. The contact appears to trend east-west
across the area and is curvilinear in shape.

Observable contacts between the supracrustal units
and the granite involve massive granite intruding the’
supracrustals both parallel to and cfoss;cutting foli-
ation. These contacts are sharp, but have no distinctly
consistent trend. Contacts projected between outcrops
have little basis for control, however, where sufficient
outcrop is present to make a reasonable inferrence the
contacts appear to be irregular in shape.

No visible granite~tonalite contacts were noted in
the Northwest Angle, consequently little is known of
their nature.

Contacts between the large mafic dikes and the other
Northwest Angle units are sharp, vertical, and have a
linear, ncrthwest - southeast trend even where inferred.

Evidence of faulting was noted at only two outcrops.
A linear pod of pegmatite in the southwest corner, SE I,
NE %, section 6, 167/33, appears to be offset (Plate 1).
The trend of the fault plane is inferred from the linear
trend of covered contacté. No macroscopic evidence of
shear was noted, thus the inferrance is highly conjec-
tural. The trend of the inferred fault plane is N, 30 W.
and vertical. If this relationship is valid, left later-
al separation is the apparent movement along the fault

plane., In the NEZ, section 8, 167/3l warping of foli-
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ation within supracrustal rocks was noted along a peg-
matite dike-supracruétal contact (plate 23). The dike
is one foot wide and trends N. 4O W. with apparent left
lateral separation.

Macroscopic evidence of shear was noted at two out-
crop areas: the south shore of Honeymoon Island; and the
north shore of Oak Island. Evidence of shear at these
locations includes: (1) tendency of the rock to split
parallel to foliation, without having a noticable pene-
trative schictosity; (2) strong non-penetrative lineation
of minerals along the planes of separation; (3) stretched
pillows, mentioned above, and boudins of tonalite dike,
which have long axes pafallel to the trend of non—pené-
trative mineral lineations. The best indicator éf shear
orientation on the south shore of Honeymoon Island is
the plunge of the stretched pillows in a direction N. 58°
W. 57°. This orientation is quite different than the ori-
entation of penetrative mineral lineations found at this
location (Plate 20), Because of the very fine grain
size of the supracrustal rocks found on the north shore
of Oak Island penetrative mineral lineations could not
be measured, however, non-penetrative linear structures
consisting of alignment of larger hornblende prisms
along the parting planes were measured. Therefore tne
best indicator of shear orientation at this location are
the mineral lineations. Orientation of these lineations

is highly variable due to small scale folding, but the
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orientations appear to be consistant with the trend of
fold axes at this location (Plate 20).

Microscopic cataclastic features were noted in many
thin sections of rocks from the Northwest Angle. In gen—
eral the plutonic rocks are deformed in a more ductile
manner, while the suprécrustal rocks show brittle frac~
ture. For the purpose of classification I have divided
the plutonic rocks into three groups non-cataclasized,
cataclasized and moderately cataclasized (Appendix 1).
The cataclasized plutonic rocks contain cracked, broken,
and bent feldspar and quartz crystals.. Neomineralliza-
tion is also present in the form of polyganized bound-
aries on feldspar and quartz, and minor fluxtion struc-
ture of quartz and micas (Plate 2L). Moderately cata-
clasized plutonic rocks have cracked, bent, and broken
feldspar, and gquartz crystals, but no neominerallization.
Non-cataclasized rocks are characterized by only slightly
undulose extinction in quartz, a few or no bent twin la-
mine, and few broken crystals.

The supracrustal rocks were divided into two groups:
sheared and non-sheared (Appendix 2). The sheared sam~
ples show fracturés along which shear has occurred
(Plate 25). Non-sheared samples do not.

Most of the cataclasized rocks occur in isolated
outcrops, however, one prevassive zone of cataclasis is
apparent (Fig. 9). The shear zone appears to be about

0.5 km wide, and trends east-west along the inferred
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Tonalite-amphibolite contact, in the central part of the
map area.

Data concerning the orientation of shear is very
limited, however, two general trends have been outlined:
. a vertical east-west trend, which appears to be subpar-

allel to S and a vertical north-south trend, which ap=-

13
pears to be subparallel to 82. The east-west shear is
indicated by evidence of shear along the foliation plane
of the supracrustals, and the large east-west trending
shear zonefound in the east-central part of the map area.
Shear in the plane of foliation appears to have formed
after folding. This is particularly evident in rocks
from the south shore of Honeymoon Island, where the pen-~
etrative lineation trends differently than the non-pen-
etrative lineation which appears to be related to shear.
Cataclasis is noted in the tonalitic, and granitic rocks.
along the major east-west shear zone, thus shear con-
tinued to occur subsequent to granitic emplacement at
this location. The trend of the large mafic dikes does
not appear to be disrupted as they cross the projected
east-west shear zone therefore no major strike slip move-
ment occurred along this shear zone subsequent to dike
emplacement.

The north-south shear evidenced by the inferred
fault in section 6, 167/33 occurred after the formation
of the granitic pegmatite found at this location. The

north-south movement evidenced by the warped foliation

within supracrustals in section 8, 167/3l. appears to have
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