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MARGINAL NOTES

Introduction
Tisdale Township is located in the District of Cochrane, between lat 
itudes 48'27'N and 48'32'N and longitudes B1"12'W and 
81"20'W. The city of Timmins, the heart of the Porcupine Gold 
Camp, is located in west-central Tisdale Township. This map and 
Preliminary Map R31 72 for Whitney Township are the result of two 
field seasons of field work, carried out at l ; 1 0 000, 1 :5 000 and more 
detailed scales. A common legend and single set of marginal notes 
were developed for both maps.

Mineral Exploration

Prospecting, exploration and mining for gold have been continuous 
in Tisdale and Whitney townships since the early 1900s. The most 
comprehensive, currently available overviews of the mining history 
in the two townships are provided by Ferguson et al. (1968) and 
Hodgson (1 983a) . The past and presently (January 1 969) producing 
gold mines are shown on the maps and listed below the legend.

Lithologies
The geology shown on the maps is based on detailed mapping of 
critical areas, selected from studies of previously published geo 
logical maps of Tisdale and Whitney townships by Burrows (1915, 
1924), Hurst (1939), Dunbar (1948), Ferguson (1959a, !959b), Fer 
guson et al. (1968) and Pyke (1982). Litho logical units on the maps 
are generally consistent with those of Pyke (1 982) and Ferguson et 
al. (1966) and the reader is referred to those reports for detailed de 
scriptions of the Nthologies.

KomatiHic rnetavolcanic rocks (unit 1) are exposed in south 
eastern and northern Tisdale Township and southern and northern 
Whitney Township. Peridotitic flows (subunit 1a) are typically ser- 
pentintzed or carbonatized and can be identified by characteristic 
polysutLiring, elephant skin texture and spinifex textures. Basaltic 
komatiites (subunit 1 b) are distinguished in the field from mafic rne 
tavolcanic rocks (unit 2) by their bleached weathered appearance, 
intrapillow polygonal jointing, distinctive serpent ine-tremolite-rich 
assemblage and spatial association with peridotite komatiitic 
flows.

Mafic metavolcanic rocks (unit 2), exposed in Tisdale and 
northern Whitney townships, are subdivided into tremolite-rich and 
aclinolile-rich types (subunits 2a and 2b) , referred to by Pyke (1 982} 
and Fyon (1980) as magnesium- and iron-tholeiitic basalts, respec 
tively. The tremolite-f ich types typically weather pale greyish-green 
and are relatively rich in plagioclase. Actine lite-rich types can be 
distinguished from the tremolite-rich types by their dark green 
ish-grey weathered colour and local, magnetic nature.

Mafic to intermediate metavolcanic rocks (unit 3) are exposed 
in the southern half of Whitney Township and have been determined 
by Pyke (1982) to be of calc-alkalic affinity. Basaltic flows (subunit 
3a), confined to the southeastern quadrant of Tisdale Township and 
the southwestern quadrant of Whitney Township, are difficult to dis 
tinguish from tremolite-rich basalts (subunit 2a), but generally tend 
to be more plagioclase-rich and are gradational with discontinuous 
horizons of monolithic breccia (subunit 3e; cf. Piroshco and Kettles 
1987). Andesitic flows (subunit 3b), exposed immediately south of 
Porcupine Lake in Whitney Township, are typically chlorite-seri- 
cite-carbonate schists and are distinguished from the mafic flows 
by the presence of 10 to 30*36 sericite.

Felsic metavolcanic rocks (unit 4), exposed in eastern and 
southern Whitney Town ship and in the southern half of TisdaleTown- 
ship, have also been determined by Pyke (1 982) to be of calc- alkal 
ic affinity. Rhyolitic flows (subunit 4a) occur intercalated with ande- 
sitic flows south of Porcupine Lake and can be distinguished from 
dacilic/rhyodacitic flows (subunit 4b) by the relalive abundance of 
matrix quartz and the presence of up to 20**. quartz eyes. Heterol ith- 
ic pyroclastic breccia (subunit 4c) is exposed in Tisdale Township, 
where il is referred to as the Krist Fragmental Unit (Ferguson el al. 
1968).

Chemical metasedimentary rocks (unit 5) are relatively abun 
dant in the southwestern quadrant of Whitney Township and occur in 
a repeated sequence with ultramafic and dacitic/rhyodacitic flows. 
The most common type is well-bedded chert (subunit 5b). Less 
common types, in decreasing order of abundance, include banded 
chert-magnetite Iron formation (subunit 5a); massive, jasperitic 
chert (subunit 5c); saccharoidal chert (subunit 5d); sulphidic chert 
(subunit se), and chert breccia (subunit 5f).

Older meta sedimentary rocks (unit 6) are intercalated with the 
metavolcanic rocks throughout the two townships and consist dom- 
inantly of turbidilic wacke, sillstone and slate (subunils 6a and 6b), 
with lesser interflow graphitic slate (subunit 6c) . On the northeastern 
shore of Porcupine Lake, carbonate- and quartz-rich rocks (subunit 
6d) are interpreted as sedimentary in origin due to the presence of 
vague, relict mineralogical layering and bedding-like features.

Younger (Timiskaming type) metasedimentary rocks (unit 7} are 
relatively well exposed in a northeast-trending linear block in Tis 
dale and Whitney townships, unconformably overlying metavolcan 
ic and metasedimentary rocks to the north. At its thickest, in north 
eastern Whitney Township, the unit consists of approximately 350 m 
of turbidite wackes, siltstone and slate (subunits 7d, 7e and 7f), 
overlain by approximately 650 m of trough cross-bedded lithic are- 
nrle (subunit 7c). The unit can be distinguished from the older meta 
sedimentary rocks by the presence of interstratified lenses ol poly 
mictic conglomerate (subunit 7b). Oligomictic conglomerate (sub- 
unit 7a). referred to as flow top breccia by Ferguson (1959b), occurs 
as local, basal lenses along the unconformity and at the contact be 
tween the turbidilic trthologtes and lithic arenites; and is character 
ized by its nonstratified and poorly sorted nature and by the domi 
nance of subangular, mafic and ultramafic clasts.

Metamorphosed ultramafic intrusive rocks (unit 8) are confined 
to the area south of the Porcuplne-Destor Fault and occur as a se 
ries of elongate or Irregularly shaped, peridotite bodies that are 
dominantly serpentinized and/or steatized. They are distinguished 
from the ultramafic flows by an absence of volcanic textures and 
their local discordant relationships with stratigraphy.

Metamorphosed matte intrusive rocks (unit 9) are the least 
abundant rock type in me two townships and are confined mainly to 
the southern half Of Whitney Township. The unit includes an elon 
gate, chloritized, mafic body (subunit 9a), interpreted as a gabbroic 
stock, that appears to intrude a dacitic/rhyodacitic flow in the 
south-central portion of the township. Also included in this unit are 
chloritized, lamprophyre dykes (subunit 9b). up to 4 cm in width, 
that locally crosscut the andesitic schist (subunit 3b) south of Porcu 
pine Lake.

Quartz-feldspar porphyry intrusions (subunit I0a) occur as a se 
ries of elongate stocks and dykes spatially associated with the gold 
mines in Tisdale Township and as a series of narrow dykes (less 
than 10 m wide) and irregularly shaped stocks in southern Whitney 
Township. In most places the porphyries are altered to quartz-sen- 
cite schists. Relatively unaltered granodiorite intrusions (subunri 
1 0c) are confined to the southern half of Whitney TbwnsTiip and in 
clude me Bob's Lake granodiorite (Pyke 1 982) and a series of small 
stocks and dykes. Several units of fragmental rock on the Dome 
Mine property in Tisdale Township, referred to as polymictic con 
glomerate by Ferguson at al. (1968). are here classified as hetero 
lithic intrusive breccia (subunit 10b). This breccia generally consists 
of subangular fragments of quartz porphyry and mafic metavolcanic 
rock and occurs as dykes or irregular pipe-like bodies that crosscut 
metavolcanic Irthologies. In all locations they are spatially asso 
ciated with quartz porphyry intrusions and are similar in composi 
tion and morphology to intrusive breccias described at the Coniau- 
rum and Hollinger mines by Piroshco (1983), Piroshco and Hodg 
son (1988), and Mason et al. (1988). The largest of these breccia 
bodies is spatially associated with the Paymaster Porphyry at the 
Dome Mine (Piroshco and Kettles 1988), where it is referred to in 
mine terminology as the Sedimentary Trough (Ferguson et al . 1 968) .

Stratigraphy
The calc-alkalic metavolcanic and chemical metasedimentary 
rocks in southern Whitney Township are equivalent to the Middle 
and Upper Formations of the Deloro Group (Pyke 1982), which is 
correlated on a regional scale with the Lower Supergroup (Pyke and 
Jensen 1976) of the Abitibi greenstone belt. The komatiitic, tholeiitic 
and calc-alkalic metavolcanic rocks in Tisdale Township and north- 
em Whitney Township are correlated with the Lower, Middle, and 
Upper Formations of the Tisdale Group (Pyke 1982), respectively. 
The Tisdale Formation is correlated on a regional scale with the Up 
per Supergroup (Pyke and Jensen 1976) of the Abitibi greenstone 
belt. In addition, the komatiite rocks exposed in southern Whitney 
Township are correlated witti the Lower Formation of the Tisdale 
Group. Metasedirnentary rocks of the Porcupine Group, as defined 
by Pyke (1982), are in this study referred to as "Older" and "Youn 
ger" (Timiskaming type) Metasediments, a subdivision proposed 
by Hodgson (1983b) and based on Dunbar's (1948) interpretation.

Structural Domains

For descriptive and structural purposes, the maps are divided into 
eight structural domains (inset map). The boundaries between the 
domains represent zones across which stratigraphy and structure 
cannot be correlated wrth confidence. These boundaries, however, 
do not necessarily imply the presence of major stratigraphic dis 
continuities.

Domain I
Domain l is subdivided into subdomains la and Ib. Subdomain la 
consists of basaltic calc-alkalic rocks and local narrow lenses of 
banded chert-magnetite iron formation. This subdomain is inter 
preted to face northwest and to dip moderatery northwest, based on 
the attitude of the iron formation and the geometry of pillows. Sub 
domain la is crosscut by a weak to intense, variably oriented, planar 
schistosity that strikes subparallet lo the southeastern part of the 
subdomain boundary and at a high angle to the northwestern part of 
the boundary. Stretching lineations, defined by the orientation of 
amygdules, plunge consistently 45' lo 50 e NE.

The boundary between subdomains la and Ib is locally marked 
by intensely developed schistosity and alteration in the basalts and 
a sharp contrast in structural style. The interpretation of a complex 
system of northwest- to northeast-trending faults and splays in sub 
domain Ib is favoured to explain the irregular geometry and trunca 
tion of lithological units and the repetition of lithologicat sequences. 
Subdomain Ib is characterized by shallowly northwest-dipping bed 
ding and planar fabrics and shallowly northeast-plunging folds. The 
apparent steepening of the axial surfaces of folds along the bound 
ary between domains l and III is interpreted to be the result of 
north-side-up thrust faulting (Piroshco and Kettles 1987), along what 
is referred to here as the Whitney Thrust.

Domain II \. Uii.";^ J

The boundary between domains l and li is defined by a sharp dis 
cordance in linear elecfromagnetic and magnetic anomaties (OGS 
1988) and marks the truncation of the inferred, northeast-trending 
structures and lithologies of domain II. This boundary is interpreted 
as the southeastern extension of the Whitney Thrust. Domain li is an 
area of poor rock exposure in the core of the shallowly north 
east-plunging Whitney Antiform (Pyke 1982). The axial surface of 
the antiform is interpreted to be truncated along the Whitney Thrust.

Domain III

The boundary between domains II and III marks the northeastern ex 
tension of the boundary between domains l and III (inset map) and 
generally separates rocks in the core of the Whitney Antilorm from 
the flanking older metasedimentary rocks. Domain III consists of a 
series of highly complex, fault-bounded, lithological packages that 
generally trend east-northeast. To the east, in adjacent Cody Town 
ship, the lithologies of domain III swing south and define the Whit 
ney Antiform. The domain is divided into north and south subdo 
mains, separated by an interpreted fault referred to here as the 
Bob's Lake Fault.

The south subdomain consists dominanlly of east-northeast- 
trending lithologies and structural fabrics. The oldest fabric is a 
shallowly dipping schistosity parallel to bedding, similar to that in 
domain Ib. The dominant fabric is a younger, steeply dipping schis 
tosity that is axial planar to shallowly east -northeast-p lung ing, "Z" 
folds. A third fabric, trending northeast, is crosscut by the east- 
northeast fabric. Thisfabricrelationship may be interpreted as older 

. and younger fabrics, or may be considered in the context of "S" and 
"C" fabrics (Berthe et al. 1979), defining dextral, ductile shear 
zones.

The north subdomain consist of three taull-bounded, lithologi 
cal packages with contrasting structural styles. Near the Hunter 
Mine shaft, lithojogies and a planar schistosity trend north- 
northeast and dip shallowly westward. Bedding is deformed into 
shallowly north-plunging folds. This lithological block is interpreted 
to form a fault-bounded slice, terminated to the east by an inferred 
splay of the Bob's Lake Fault and to the north by the Porcupine- 
Destor Fault. East of the fault splay, foliation trends dominantly 
east-northeast, dips steeply and is subparallel with bedding. To the 
west, the north subdomain is interpreted to be truncated by the Bur 
rows-Benedict Fault.

Domain IV
The boundary between domains III and IV is the Porcupine-Destor 
Fault, which is not exposed in Whitney or Tisdale townships. The 
fault truncates the north limb ol the Whitney Antiform and the litholo 
gies of domain III and marks the northern limit of the Deloro Group. 
East of the Burrows-Benedict Fault, domain IV is poorly exposed 
and consists of massive, peridotitic rocks, which crop out on the 
northern shore of Porcupine Lake and a sequence of highly altered 
ultramafic rocks defined by drilling (Resident Geologist's Files, On 
tario Ministry of Northern Development and Mines, Timmins). This 
domain continues to the northeast and hosts the Aquarius gold de 
posit in Macklem Township (Leahy 1971). To the west, the package 
is tentatively correlated, across the Burrows-Benedict Fault, with 
the South Greenstones. Penetrative fabrics are generally absent 
from the South Greenstones, except within zones along north 
east-trending faults where they include a northeast-trending foli 
ation that IB axial planar to shallowly northeast-plunging drag folds 
(Piroshco and Kettles 1988).

Domain V
Domain V corresponds to the younger metasedimentary rocks (Ti 
miskaming type) which unconformably overlie the Tisdale Group 
and older sedimentary rocks to the north. These rocks are juxta 
posed against domain IV by a splay of the Porcupine-Destor Fault, 
referred to as the Dome Fault (Ferguson et al. 1968). The lithologies 
in domain V trend consistently east-northeast, dip subvertically and 
in most places are overturned to the south.

The oldest planar fabric, recognized within turbidites, trends 
northwest and dips moderately northeast. A younger foliation, rec 
ognized within the conglomerates exposed in Whitney Township, 
trends east-northeast and dips steeply. This younger fabric is axial 
planar to a series of moderately plunging, "S" folds which are best 
developed In the turbidites. The oldest fabric is refolded with bed 
ding in these folds. A third and youngest fabric, recognized in the 
turbidites, trends northeast, crenulates the oldest fabric and cuts 
across the "S" folds.

Domain VI
Domain VI is a complexly folded structural block that consists domi 
nantly of tholeiitic basalts and calc-alkalic felsic rocks of the Tisdale 
Group and the older melasedimentary rocks. The oldest structure 
recognized, the Porcupine Syncl ine, is crossculby the Timiskaming 
Unconformity and therefore pre-dates the oldest planar fabric in do 
main V. The oldest planar fabric in domain VI cuts across the Porcu 
pine Syncline and is axial planar (o northwest- plunging cross folds, 
such as the South Tisdale Anticline and Syncline. This fabric can be 
correlated with the oldest fabric recognized in domain V. A younger 
fabric, which trends east to east-northeast, cuts Ihe oldest foliation 
and is axial planar to east-plunging, "S" folds such as the Coniau- 
rum Anticline. These younger structures can also be correlated with 
similar structures in domain V. Stretching lineations within this do 
main dominantly plunge moderately lo the east or northeast.

The GlHies Lake Fault is interpreted to separate the complexly 
folded rocks in southern Tisdale Township from a narrow block of 
south-facing, homoclinal rocks to the north. At the Coniaurum Mine 
and in western Tisdale Township, the fault cuts across the trend of 
lithologies, outlined by the geometry of the variolitic flows and the 
truncation of the Hollinger and Mcintyre Syncline. In Whitney and 
eastern Tisdale townships, the fault follows the upper contact of a 
variolitic flow and repeals approximately 50 m of the Tisdale Group 
stratigraphy.

Domain VII

The boundary between domains VI and VII Is marked by an change 
in structural style and approximately marks the contact between 
dominantly komatiitic flows to the north and mafic flows to the 
south. This boundary is here referred to as the Bell Lake Fault.

The oldest structure recognized in this domain is the North Tis 
dale Anticline, outlined in west Tisdale Township on the basis of a 
mapped fold closure and opposing pillow facing directions. The 
axial surface of this Isoclinal fold, which Is inclined to the north, can 
be traced through Whitney Township and is truncated by the Timis 
kaming Unconformity between the Hallnor and Pamour l mines. This 
fold can therefore be correlated in age with the Porcupine Syncline. 
A planar fabric recognized in this domain trends east-northeast and 
dips subvertically. West of the Burrows Benedict Fault, it is subpar 
allel to lithological trends, but to the east of the fault, it cuts across 
lithological trends. The foliation ismosl intensely developed in talc- 
en l orit e schists immediately below the Timiskaming Unconformity, 
near the Hoyle Shaft.

Domain VIII
The boundary between domains Vlt and VIII generally marks the 
contact between metavolcanic rocks and older metasedimentary 
rocks exposed in the northern portions of the two townships. The 
boundary is inferred to truncate the lithologies of domain VII and is 
here referred to as the North Tisdale Fault. Domain VIII is poorly ex 
posed and is not well understood. The older metasedimentary 
rocks, exposed In northwestTisdaleTownship, are highly deformed 
and are characterized by a series of intraformational, north 
east-plunging isoclinal folds and transposed bedding. Locally, a 
northwest-trending planar fabric is present but its relative age and 
relationships could not be determined.

Structural Synthesis
Structural fabrics and lithologies. outlined above, cannot be corre 
lated with confidence between domains and each domain should 
therefore be treated as a separate entity. The problem of fabric and 
stratigraphic correlation is considered to be the result of a chronic 
history of faulting along the domain boundaries and varying de 
grees of corresponding rotation of each domain. Rotation of blocks 
is clearly evident from the contrasting attitudes of bedding and 
structural fabrics in southern Whitney Township (subdomain Ib) and 
in the younger (Timiskaming type) metasedimentary rocks (domain 
V). This interpretation provides a framework for understanding the 
distribution of gold deposits. In general, gold deposits show a 
close spatial association with the domain boundaries and fault 
splays.

Carbonate Alteration Zones
Fyon and Crocket (1981, 1983) have described and discussed the 
distribution, morphology and importance of carbonate alteration 
zones in the Timmins area. These zones are shown on the maps as 
shaded areas. Detailed mapping by the authors has shown thai 
most of the zones occur along faults, at the intersection of faults, or 
at the intersection of faults with lithological contacts.

Economic Geology

The vast majority of Crown Lands outside the mining properties in 
Tisdale and Whitney townships is held under mining leases and pat 
ents. Property acquisitions and exploration opportunities in Whit 
ney and Tisdale townships are, therefore, limited by the cost of ac 
quiring these lands. The stratigraphic and structural interpretations 
presented here should be carefully considered when exploring for 
additional gold mineralization. Since most of the major gold depos 
its in the area are located along Ihe domain boundaries or along 
fautt splays, attention should be placed on exploring along these 
structures and further delineating their extension. Areas to the south 
of the Porcupine-Destor Fault should not be neglected since the 
Aquarius Mine is located along a domain boundary south of this 
fault.
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LEGEND

PRECAMBRIAN
PROTEROZOIC

Mafic Intrusive Rocks
a olivine diabase 
b quartz diabase

Felsic Intrusive Rocks
a quartz-feldspar porphyry 
b intrusive breccia {diatreme) 
c granodiorite 
d schistose

Metamorphosed Mafic Intrusive Rocks
a gabbro
b lamprophyre dike

Metamorphosed Ultramafic Intrusive Rocks
a peridotite
b serpentlnized . ~
c carbonatized ,, ^ ." .
d steatized ' r -T . .
e chlorilized
f schistose
g brecciated

METASEDIMENTARY ROCKS

Younger Metamorphic Rocks (Timiskaming type)
a oligomictic conglomerate 

polymictic conglomerate
lithic arenite . - . . -.-  * -- i
lithic wacke -  - - .;r-- : '^-, 

" i . -u- ,'
siltstone - *(i ^r1 *'., " - ,v -:." * * *--- " ''"-*1 ".' '.
slate ': . .- ' -'-''' \' . 
carbonatized , . .,

UNCONFORMITY

Older M eta sedimentary Rocks
a lithic wacke
b slate and siltstone
c graphitic slate
d carbonate- and quartz-bearing

Chemical Metasedimentary Rocks
a banded chert-magnetite iron formation ,-;.;.,
b laminated chert -, , - : v
c massive jasperitic chert "' -
d saccharoidal chert
e sulphidic chert : "
T chert breccia ' '.

METAVOLCANfC ROCKS
-'- ' -' *

Felsic M eta volcanic Rocks . ,;
a quartz porphyry rhyolite

b dacite/rhyodacite
c heterolithic pyroclastic breccia : . -'
d lapilli tuff
e schistose -t
f carbonatized

Mafic to Intermediate Metavolcanic Rocks
a basalt
b andesite
c massive
d pillowed-amygdaloidal
e monolithic breccia
f chloritized
g sericitized , . ,;
h carbonatized -, ' ' . J" -
i schistose ., ".

- ,^K, . ^. .

Mafic Metavolcanic Rocks
a actinolrte-rich
b tremolite-rich '
c massive
d pillowed-amygdaloidal
e variolitic/pillowed .
f hyaloclastite
g autobreccia
h carbonated
i chloritized
j schistose

Komatirtlc Metavolcanic Rocks
a peridotite
b basaltic komatiite
c polysutured : .
d spinifex-textured .. . .
e pillowed-amygdaloidal
f carbonatized
g chloritized/steatized
h schistose .

Thfs is a field legend and may bs changed subsequent to laboratory investigations. 
Where a rock unit code is followed oy a second code in brackets, the second unit 
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SYMBOLS
Bedrock outcrop

Geological contact;
observed,
approximate

Geological contact; 
inferred

Angular 
unconformity

Bedding; inclined, 
vertical

Bedding, top 
(arrow) from grain 
gradation or cross 
beds; inclined, 
overturned

Lava flow, pillow 
top (arrow) from 
pillow shape and 
packing

Foliation/ 
schistosity; oldest, 
younger, youngest

Vertical foliation/ 
schistosity; oldest, 
youngest

Extension lineation 
with plunge

Intersection 
lineation with 
plunge

Jointing; horizontal, 
inclined, vertical

Fault; approximate, 
inferred - dot on 
hanging wall side

Thrust lault

Late fault; direction 
of movement 
indicated

Minor shear; dip 
indicated

Anticline, syncline - 
with plunge

Synformal anticline 
- with plunge

Overturned axial 
trace of anticline, 
syncline - with 
plunge

Doubly plunging 
anticline

"S" fold with plunge

"Z" fold with plunge

"M" fold with 
plunge

Joint filledAvith 
quartz

Mines; shaft, 
decline

Trench
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