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MARGINAL NOTES

LOCATION AND ACCESS

The Tib Gabbro is a well preserved Archean layered mafic intru 
sion located in the Wabigoon Subprovince 95 km north-north wes l 
of Thunder Bay. The intrusion is characterized by fresh primary 
mineralogy and well developed igneous layering and contains 
anomalous concentrations of platinum group elements (PGE), cop 
per, and nickel.

The Tib Gabbro is accessible by road from Thunder Bay via 
Great Lakes Pulp and Paper company logging roads extending 
north-northeast from the Trans-Canada Highway #17 through Great 
Lakes Camp 234. Logging roads traverse the south-central and 
northweslern parts of the intrusion. The East Dog River and a few 
small lakes within the area are accessible by short portage routes 
from the logging roads.

MINERAL EXPLORATION

Economic interest in the Tib Gabbro has been mainly for copper, 
nickel, and platinum group element mineralization.

Information on mineral exploration reported here, unless other 
wise indicaled, is taken from the Assessment Files Research 
Office, Ontario Geological Survey, Toronto. Exploration activities 
on the intrusion reached a peak in the middle 1970s, at which 
time that Texasgulf Canada Limited and Boston Bay Mines Limited 
were actively exploring claims in the nearby Lac des Iles Complex 
for PGE. Prior to 1972, minor claim stalking and trenching were 
reported Trenching was completed on the Milchie claim group, 
which was staked in 1965 (Kaye 1966).

In 1972, Tex-Sol Explorations Limited carried out electromag 
netic and magnetic surveys on 24 claims occupying the south 
western part of the intrusion. The purpose of this program was to 
evaluate two nickel-copper sulphide occurrences in gabbronorite. 
One of these sulphide mineral occurrences was investigated in 
1975 by K.C. Kuhner and J.E. Nelson. A single drillhole (150m 
long) was completed on a two-claim group centred on the Kuhner 
Occurrence at the southern end of the intrusion. Anomalous PGE, 
nickel, copper, and gold values were obtained from assays of 
pyroxenite with disseminated sulphide mineralization.

A group of 14 claims in the east-central part of the .ntrusion 
was evaluated in 1975 by Sandhurst Mines Limited. Preliminary 
geophysical surveys (ground electromagnetic and magnetic) out 
lined a number of conductors and magnetic anomalies. Also in 
1975, exploration work was completed by E.W. Bazinet on 12 
claims (Bregman-Mourin claim group) located north ol Coon's 
Lake. A V.L.F. electromagnetic survey outlined a series of mag 
netic highs corresponding to layering within (he intrusion

Geological mapping was carried out in 1976 by Michael Og 
den on 20 claims (held by R.P. Mackay) in the northwestern part 
of the inlrusion. Mapping served to outline a few sulphide mineral- 
bearing zones. In (he same year. Sleppingstone Explorations Limit 
ed conducted a drilling program (four diamond-drill holes totaling 
320 m) on three claims situated northeast of Coon's Lake.

In 1978, rocks within a single claim located in the southeast 
ern corner of the Tib Gabbro were tested by a diamond-drill hole 
(153 m long). This work, completed by J. Kondrat, detected minor 
sulphide mineralization

Recent exploration work within the Tib Gabbro was completed 
by Westmin Resources Limited in 1982. Fourteen claims located 
along the southern edge of the intrusion were evaluated by geo 
logical mapping, a soil geochemical survey, and a magnetometer 
survey. This work delineated a sulphide mineral-bearing peg 
matitic horizon extending eastward from the Kuhner Occurrence.

Park Avenue Resources carried out exploration work on a 45- 
claim property on the Tib Gabbro in 1984 Geological mapping, 
prospecting and trenching identified highly anomalous PGE values 
at trench sites on both the east and west sides of the East Dog 
River. Electromagnetic and magnetic surveys completed on the 
Park Avenue Resources Property by Northwest Geophysics Limited 
provided some structural information on a fault zone separating 
the trench siles.

Renewed interest in PGE in late 1985 and 1986 led to exten 
sive claim staking activity in the Tib Gabbro and nearby Lac des 
Iles Complex, as well as in other mafic and ultramafic intrusions in 
the immediate area (Sutcliffe and Sweeny 1986). Mineral explora 
tion claims currently cover the entire Tib Gabbro.

Minor exploration activity in the vicinity of the Kuhner Occur 
rence was observed by the author in August. 1966.

GENERAL GEOLOGY

Initial geological mapping of the Tib Gabbro by Kaye (1966) 
delineated the approximate extent of the intrusion. Subsequent to 
this, the area was included in 1:126 720 (1 inch to 2 miles) scale 
reconnaissance mapping by Sageef a/. (1974).

The intrusion is an oval-shaped body with an approximate 
exposed area of 25 km2 . Layer attitudes suggest emplacement of 
the gabbro in a funnel-shaped configuration into an early granitoid 
suite with later tilting to the northeast. The southwestern part of 
the gabbro, therefore, represents the base of the exposed section.

The Tib Gabbro can be divided inio lour zones on the basis of 
observed lithological characteristics. A Border Zone of coarse- 
grained mafic rocks forms most of the outer margin ot the intru 
sion. Other zones, preceding from southwest to northeast, are here 
termed the Lower Zone. Middle Zone, and Upper Zone. The lower 
two zones probably represent distinct magma pulses which cry 
stallized from the base upwards. These zones are characterized 
by an evolving cumulate mineral sequence. This sequence results 
in a mappable igneous stratigraphy with pyroxene cumulates near 
the base and fractionated magnetite-rich gabbro at the top. The 
Upper Zone consists of hornblende gabbronorite and is not well 
layered.

The Border Zone is of variable thickness (50 to 150 m) and is 
continuous around the northwestern, western, and southern margin 
of the intrusion. Coarse-grained to pegmatitic hornblende gabbro 
and gabbronorite are the predominant lithologies Medium to 
coarse biotite and quartz, present as accessory phases throughout 
the Border Zone, are rare to absent in rocks within the other 
zones. Minor sulphide mineralization (up to 1 GXo pyrrhotite, pyrite, 
and chalcopyrite) is common in the Border Zone.

Uniformly coarse-grained rocks along the outer edge of the 
Border Zone grade into medium-grained gabbro with pegmatite 
patches and layers towards the inner parts ol the zone.

The Lower Zone attains a maximum width of 1.5 km and has a 
maximum strike length of 7.4 km. This zone consists of a se 
quence of weakly layered gabbronorite and gabbro grading up 
into a well layered sequence with melagabbronorite, orthopyrox 
enite, and olivine websterite (pyroxene olivine cumulate) layers 
hosted in gabbronorite. Narrow conformable pegmatitic lenses and 
magnetite-rich zones of short (tens of metres) extent are found in 
close proximity to the mafic cumulate rocks. Orthopyroxenite lay 
ers are 2 lo 3 m in width and are locally uralitized along fractures 
and adjacent to pegmatitic patches. Above the sequence contain 
ing orthopyroxenite layers, a narrow horizon is exposed on the 
east-west road which consists of medium- lo coarse-grained mas 
sive gabbro with small inclusions of finer grained gabbronorite. 
Some of the inclusions contain net-textured sulphide mineraliza 
tion The horizon represents a transition between massive gabbro 
and fine-grained layered gabbronorite, and on a basis of textural 
criteria may have been formed by magma mixing processes.

Above the orthopyroxenite, lithologies become more 
leucocratic and anorthosite appears as distinct layers. Intermittent 
modal layering is well developed ai this level The top of the 
Lower Zone is marked by magnetite-rich gabbronorite. Fine- to 
medium-grained olivine melagabbrononte dikes were locally ob 
served lo cross-cut layered rocks at the top of the Lower Zone.

The 1.6 km wide Middle Zone is similar in width and overall 
strike length (approximately 7 km) to the Lower Zone. Gab 
bronorite is again the dominant rocks type; however, leucocratic 
units are more abundant here than in the Lower Zona 
Melanocratic and ultramafic cumulates occur as conformable hori 
zons approximately 500 m above the base of the zone. These 
units, however, appear to pinch out along strike, and can only be 
traced for tens of metres. Middle Zone gabbroic rocks are 
hornblende-rich, particularity in the northwestern part of the intru 
sion. Conformable pegmatile layers are found within the upper 
part of the zone; however, discordant pegmatite dikes are more 
common. The top of the Middie Zone is marked by a well layered 
magnetite-rich and locally apatite-rich gabbronorite.

The Upper Zone is irregular in shape with a circular basal part 
2 km in diameter and a sterr, protruding to the northeast for 800 m. 
The zone is characterized by hornblende-rich massive to weakly- 
layered gabbronorite. Layers form a concentric pattern with a 
shallow inward dip. A leucocratic quartz-bearing granulite unit 
forms a discontinuous outer rim of variable width around the 
Upper Zone. This unit is interpreled lo be a metamorphosed 
tonalite, but alternatively may be a final producl of fractionation.

Layering present in the Tib Gabbro is comparable to that 
developed in the Mulcahy Gabbro (Sutcliffe and Smith 1985). 
Planar lamination of feldspars ana pyroxenes is found throughout 
the intrusion. Modal layering, defined by changing concentrations 
of cumulate phases, is besl developed in the upper part of the 
Lower Zone. Modal layering occurs both in intermittent and cyclic 
layer sequences. Distinct modal layers include orthopyroxenite 
(orthopyroxene cumulate), websterite (orthopyroxene-clinopyrox- 
ene cumulate), anorthosite (plagioclase cumulate), and magnetite 
cumulate. Ultramafic cumulates occur most frequently in the Lower 
Zone. Modal layers are tens of centimetres in width, and persist 
for tens of metres along strike.

Small scale scour features and layer truncations suggest mag 
matic current activity played a key role in layer formation. 
Isomodal cumulate layers, such as the orthopyroxenite layers may 
have formed by magmatic density currents. These currents are 
described by Irvine (1980) as crystal-liquid suspensions originat 
ing along or near the walls of the magma body and flowing inward 
toward the center of the intrusion.

Mineralogical^ graded layers, defined by grading of pyroxene 
versus plagioclase are common in the upper part of the Lower 
Zone. Structures indicating facing direction are rare, but consis 
tently indicate stratigraphic lops toward the interior of the intru 
sion. Average compositions of the mineralogical^ graded layers 
are similar to the uniform gabbronorite phase. Such layers prob 
ably formed in situ near the floor of Ihe magma chamber by 
processes such as double diffusive convection (McBirney and 
Noyes 1979).

Wispy or irregular layering, characterized by lensoid con 
centrations of pyroxene or feldspar in a gabbronorite host, is 
common throughout the intrusion. Layers are locally contorted into 
tight folds, which may be a result of slumping processes prior to 
solidification of the magma.

Features such as load casts and drop and sag structures 
within layers are also attributed to processes analogous to soft 
sediment deformation. Their presence reflects viscosity and den 
sity differences between partly consolidated cumulate layers 
which were fluidized by an upward migration of intercumulus 
liquid (Scoaiesef a/. 1986).

Pegmatoid layers, present in the Border, Lower, and Middle 
Zones, are narrow (tens of centimetres) and of short strike length. 
Horizons containing these layers, however, can be locally traced 
for hundreds of metres. Pegmatoid rocks are typically altered 
hornblende gabbros which may contain quartz and biotite.

Conformable pegmatoid layers have formed in response to 
local differences of growth rates or concentrations of volatile 
components. Pegmatite dikes, most abundant in the upper part of 
the Middle Zone, may have formed by injection or segregation of 
liquid into dilational fractures (c.f. McBirney and Noyes 1979).
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PHANEROZOIC 
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PLEISTOCENE AND RECENT

Till Esker Deposits. Swamp, Stream and Lake 
deposits

UNCONFORMITY

PRECAMBRIAN 

PROTEROZOIC

DIABASE DIKES AND SILLS

7a Aphanitic to fine-grained diabase
7b Medium-grained diabase
7c Ophitic diabase

INTRUSIVE CONTACT

ARCHEAN
MAFIC TO INTERMEDIATE DIKES

Medium-grained amphibolite 
Fine-grained amphibolite

INTRUSIVE CONTACT 

LATE FELSIC TO INTERMEDIATE PLUTONIC ROCKS

5 Unsubdivided
5a Hornblende-biotite tonalite to quartz diorite
5b Biotite-hornblende tonalite to quartz diorite
5c Biotite granodiorite to granite
5d Microcline-megacrystic biotite granodiorite to

granite
5e Granitic pegmatite 
5f Amphibolide, dioritic inclusions

INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS 
TIB GABBRO

4 Unsubdivided
4a Norite
4b Gabbronorite
4c Gabbro
4d Leucogabbronorite (C.I. 22.5 - 35)
4e Gabbroic anorthosite, anorthosite (C.1X22.5)
4f Websterite, melanorite and melagabbronorite

(C.l.^5)
4g Magnetite-rich gabbroic rocks (^"/0 magnetite) 
4h Amphibole-bearing gabbroic rocks (hornblende

IG-35%) 
4j Hornblende gabbro, quartz-hornblende gabbro

(hornblende

4k Biotite-quartz-hornblende gabbro 
4m Gabbro pegmatite, pegmatoidal gabbro 
4n Fine-grained gabbro, melagabbro dikes 
4o Fine-grained hornblende gabbro, hornblendite 

dikes
4p Fine-grained gabbroic inclusions
4q Altered gabbroic rocks
4r Oliv/tne-bearing (olivine -dO0/^)
4s Olivine-rich (olivine ;*10 0.4)

INTRUSIVE CONTACT 

EARLY FOLIATED TO GNEISSIC FELSIC PLUTONIC ROCKS

3 Unsubdivided
3a Hornblende-biotile tonalite and biotite tonalite
3b Biotite-hornblende lonalite and hornblende

 tonalite
3c Tonalitic granulite
3d Mafic inclusions
3e Granitic pegmatite
3f Dioritic inclusions

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS 

METASEDIMENTS 
Chemical Metasediments

2a Recrystallizied magnetite-chert ironstone

METAVOLCANICS 
Mafic Metavolcanics

1 Unsubdivided
1a Pillowed flow
1b Schistose flow
le Amphibolite
id Gneissic amphibolite
1e Clinopyroxene amphibolite
1f Clinopyroxene-orthopyroxene granulite
1g Calc-silicate pods

Notes:
a) This is a field legend and may be changed as a result of 

laboratory investigations.
b) Subdivision of rock units does not imply age relationships.
c) Classification of felsic plutonic rocks and mafic to ultramafic 

rocks of the Tib Gabbro follows the I.U.G.S. Subcommission 
on the Systematics of Igneous rocks (Streckeisen 1976)
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Granitoid rocks in the map area form two distinct suites. The 
Tib Gabbro has intruded an older suite of highly foliated to 
gneissic tonalite, which outcrops around the easlern. northern, and 
northwestern margins of the intrusion.

A younger suite of foliated hornblende tonalite and foliated to 
massive granodiorite intrudes the Tib Gabbro and the older fo 
liated to gneissic tonalite These lithologies also occur within the 
intrusion typically terming mrrow dikes and stringer near the 
margins, and narrow sills within Ihe interior of the intrusion. The 
development of an intrusion breccia with gabbro fragments in a 
matrix of younger granitoid was observed at one locality. The 
younger suite ol granitoids borders the southern and southwestern 
edges of the lib Gabbro. A minor suite of fine-grained diorite to 
amphibolite dikes intrude the younger granitoid rocks.

Mafic metavoicanics in the map area occur as narrow lenses 
and inclusions within foliated lo gneissic biotite tonalite. The 
metavolanics are typically fine-grained amphibolite to clinopyrox 
ene amphibolite with steeply-dipping schistosity or gneissosity. 
Mafic flows with deformed relict pillow structures and calc-silicate 
pods were locally observed. The greatest concentration of 
metavolcanics occurs in the northern part of the map area and 
these metavoicanics are part of Ihe Garden Lake supracrustal belt. 
Included blocks of fine-grained granulite facies mafic rocks occur 
wiihin gabbronorite near Ihe outer margin of the Tib Gabbro and 
near the contact of The Middle and Upper Zones. One outcrop of 
recrystallijed chert-magnetite ironstone occurs within gneissic 
tonalite in the northeastern part of the map area.

The youngest rocks in the map area consist of Keweenawan 
diabase sheets and minor dikes. The sheets are composed of fine 
to medium-grained diabase which locally has an ophitic texture. 
The sheets intrude granitoid and mafic intrusive rocks at the 
extreme northern end of the area.

Radiometric ages have not yel been determined for the Tib 
Gabbro; however, field relationships indicate an Archean age 
Zircon dating by D.W. Davis is currently in progress at the Royal 
Ontario Museum.

STRUCTURE AND ALTERATION

The inward-facing modally-graded layers, which dip steeply in 
ward at the intrusion margin and less steeply nearer the centre, 
suggests a funnel-shape for the Tib Gabbro. The presence of 
dish-shaped to arcuate zones, facing to the northeast suggests 
that Ihe intrusion has been tilted in this direction. The funnel 
shape of the Tib Gabbro resembles that of the La Perouse Gabbro 
in southeastern Alaska, described by Loney and Himmelberg 
(1983). This funnel structure developed during and immediately 
after magma intrusion and layer accumulation as a result of 
sinking due lo loading, accompanied by deformation of the coun 
try rock.
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Most of Ihe intrusion is characterized by primary igneous 
mineralogy, however, alteration of pyroxene to uralitic amphibole 
is locally present along fractures. Alteration is most pervasive in 
the coarse-grained to pegmatilic gabbro of the Border Zone.

Small scale faulting has produced offsets in layers, with 
maximum displacements of 1 to 2 m. Some layer offsets occur 
across narrow (10 lo 30cm wide) mafic dikes These dikes are 
mineralogicaHy similar to the host rock, with olivine melagabbro- 
narite, gabbronorite, and hornblende gabbronorite compositions 
predominating. The dikes are similar in composition and extent to 
those in the Axelgold Intrusion, British Columbia (see Irvine 1975), 
and may represent intercumulus liquid that was segregated into 
fractures during the late stages of solidificalion of the mam 
intrusive body.

The only major deformational zone within the Tib Gabbro is an 
approximately north-striking fault located along the East Dog River. 
An apparent dextral displacement of 500 m is indicated by an 
offset of the southern contact of the intrusion. Small shear zones 
m close proximity to Ihe fault contain narrow (0.1 to 0.57 m wide) 
quartz veins.

ECONOMIC GEOLOGY
A zone of sulphide mineralization with platinum group element 
values, known as the Kuhner Occurrence, is located 200 m north 
of the intrusion's southern boundary and 200 m east of the East 
Dog River. Coarse-grained to pegmatitic gabbronorite and norite of 
the Border Zone hosts the mineralization. Pyrrhotite, pyrite, and 
chalcopyrite occur as fine disseminated grains, as rounded ag 
gregates up to 8 mm in diameter, and as intercumulus networks. 
One chip sample taken by the field party along a trench face 
(2.4 m interval) at the Kuhner Occurrence returned values of 
390 ppb Kd, 190ppb Pt, 120ppb Au. 1140ppm Ni, and 710 ppm 
Cu (analyses by the Geoscience Laboratories, Ontario Geological 
Survey, Toronto),

The Kuhner Occurrence is located within the hornblende and 
quartz-bearing Border Zone which shows effects of contamination 
from granitoid country rocks Contamination is significant from an 
exploration standpoint in that this process is a mechanism for 
inducing precipitation of magmatic sulphides (Irvine 1975).

Anomalous PGE values were obtained from a number of 
sulphide mineral-bearing layers discovered during the current 
mapping project. One such layer is situated in the Lower Zone 
270 m west of the East Dog River, along the southern side of the 
main east-west road. Here, sulphide mineral-bearing inclusions 
occur in a zone of magma mixing and brecciation. Mineralization 
consists of disseminated to net-textured pyrrhotite, pyrite, and 
chalcopyrite in a weakly magnetic gabbronorite. A grab sample 
taken by the field party containing 2 to 3 C70 sulphide mineralization 
returned valves of 115 ppb Pd, 59 ppb Pt, 50 ppb Au, 1330 ppm 
Ni, and 1840 ppm Cu (analyses Dy the Geoscience Laboratories, 
Ontario Geological Survey, Toronto).

This association of magma mixing and PGE mineralization is 
similar to that which occurs in the Roby Zone of the nearby Lac 
Des Iles Complex (see Sutcliffe and Sweeny 1986). Magma mixing 
is another important mechanism for the precipitation of sulphide 
mineralization and subsequent concentration of PGE's.

Another sulphide mineral occurrence with anomalous PGE was 
discovered within the Border Zone along the southwestern edge of 
the intrusion, approximately 1 km northwest of the Kuhner Occur 
rence. At this location, altered, coarse-grained gabbro with less 
than TVc sulphide mineralization (pyrite, pyrrhotite, and chal 
copyrite} gave values of 45 ppm Pd. 17 ppb Pi. 344 ppm Ni, and 
108 ppm Cu (analyses by the Geoscience Laboratories, Ontario 
Geological Survey, Toronto)

Sulphide mineral-bearing zones, delineated during this map 
ping project, can be divided into four categories on the basis of
rock type and structure. These zones represent favourable envi 
ronments for PGE mineralization associated with magmatic sul 
phide mineralization, or sulphide mineralization associated with 
late magmatic fluids. The host categories are:
1. massive coarse-grained lo pegmatitic gabbros within the Bor 

der Zone of intrusion
2. inclusion-bearing layers formed by assimilation and/or 

magma mixing
3. conformable pegmatoidal layers and stringers, and discordant 

pegmatile dikes
4. conformable melanocratic to ultramafic layers of orthopyrox-

entic or websteritic composition.
The large fault zone in the western half of the inlrusion may 

warrant exploration for PGE and other precious metals, including 
gold and silver. This fault displaces border zone rocks, which 
contain anomalous PGE mineralization both east and west of the 
tault. The deformation zone may provide structural control for 
channeling mineralized fluids. Quartz veins located in sheared 
gabbro associated with the fault may warrant examination for gold 
mineralization.
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2. Platinum Exploration Canada lnc. b
3 Schoor. Manfred
4. Sheridan, J.P.

a) information on ownership as of January 14, 1987
b) wholly owned subsidiary of International Platinum Corporation 

(Source: Canadian Mines Handbook, 1986-87)
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ABBREVATIONS

cp ............................................................ Chalcopyrite
Cu .....................................,.......,.......,............... Copper
NI...................................................................... Nickel
Pd .......,...................................................... Palladium
po ..,.......,.,..,...,............................,.,........... Pyrrhotite
py ................................,...................................... Pyrite
qv ....,....................................................... Quartz vein

SOURCES OF INFORMATION

Basemap derived from maps of the Forest Resources Inventory,
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Geology not tied to surveyed lines.
Magnetic declination approximately 0 D38'E in 1987.
Metric conversion factor: 1 foot ^ 0.3048 m.
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Figure 1. Property locations in the Tib Lake Area. Numbers correspond to those 
on the list of properties.


